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This volume forms the thirteenth of that series of publications, known as the tcAccount of the Operations 
of the Great Trigonometrical Survey of India ", of which the design is, as has already been etated in the, 
second volume of the series, "to give full reports-historical and descriptive--of the nature and the general 
"pro,cedure of the operations; to describe the instruments which were employed in executing the several 
"linear and angular measurements; to furnish complete detaila of the actual facts of observation and the 
" methods of reduction by which these facts have been combined together and duly harmonized; and, lastly 
"to give the results which have been arrived at after the final reduction of the operations." 

The present volume and the one immediately preceding it-Volume XII-are devoted to the details 
of that section of the Principal Triangulation known as the Southern Trigon. Vol. XI1 gives a sketch of 
the general principles in accordance with which the operations have been conducted, indicates the formulae 
employed in the calculations and gives full details-explanatory and numerical-of the Simultaneous Re- 
duction of the seven chains of triangles included in the Trigon ; it also gives full numerical details of two 
of these chains. The numerical details of the remaining five chains are given in the present volume. 

The two chains of which the details are given in Volume XI1 are :- 
A. The Great Arc Series, Section 8.' to 18'. I B.. The Bombay Longitudinal Series. 

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

The five chains of which the details are given in the present volume are :- 

(3). The adopted Elements of the Figure of the Earth-assumed to be spheroidal-are given at page 
21 of Volume XII. 

C. The South Konkan Coast Series. 
D. The Mangalore Meridional Series. 

, ' E. The Madras Meridional and Coast Series. 

F. The South-East Coast and Ceylon Branch 
Series. 

G. The Madras Longitudinal Series. 
Reference should be made to the Preface to Volume XI1 for a general explanation of the information 

and numerical data which the present volume furnishes for each series of triangles ; a h  for a description 
of the system adopted in the orthography of Indian names. 

Full details regarding the Unit of the Linear Measures, the Base-lines, the initial Elements of Lati- 
tude, Longitude and Azimuth, and the Elements of the Figure of the Earth which have been adopted in the 
calculations, will be met with in Volumes I and 11. In  this place it is only necessary to state that,- 
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(3). The Longitudes depend on an astronomically determined value of the Longitude of the Madraa 
Observatory, East of the Royal Observatory at Greenwich, which was deduced about the year 1815. The 
Longitude of the Madras Observatory was subsequently determined by the Electro-Telegraphic method, by 
observations made at Greenwich, Mokattam (in Egypt), Sues, Aden, Bombay and certain stations of the 
triangulation in India, and with the following preliminary results :- 

h m  B 

Longitude of Mokattam 2 5 6 320 East of Greenwich Supplied by Sir G. Airy, from observations taken 
Increase for Suez 0 5 6'917 IJ 

] in connection with Transit of Venus in 1874. 
,, Aden 0 49 42 '656 J) By the operations of this Survey; see the ,, Bombay I 51 19.983 IJ 

Annual Report for 1876-77. 
J, Madras 0 29 43'540 J, 

Longitude of M a d m  5 20 59,416 >, 

This value of the Longitude of the Madras observatory is equivalent to 80' 11' 51"; and ss the 
originally adopted value, on which the longitudes of all the stations of this Survey are based, is 80' 17' 21"- 

see page 135 of Volume II-the following precept may be accepted with considerable confidence :- 

All the Longitudes require a constant correction, probably of -2' 30". 

D E H E A  D U N ,  

May, 1890. 

G. STRAHAN, LIEUT.-COLONEL, R.E., 

Deputy Surveyqr General, 

In charge Wgonometrical Surveys. 
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VOCABULARY OF CERTAIN NATIVE WORDS MADE USE OF IN THIS VOLUME. 

OPTBOOPAPBY 
IXPLOYED. 

Brahman ... 
Chattram . . . .  
Chauki . .  . 
Dl&& ... 
Darg4h ... 
out ... 

... 1% ah 
Jain . . .  

Kacb.  ' , ... 

Kacheri 
Kaaba 
Paka 
Pargana 
Pir 
Raja 
Sumaca 

TAluka 
Tnluka 
Th4na 
Zambdiir 

... Br6hman 

... Chattram 

... Chauki 

... DafadL 

... Dar&ll 

... Gh4t 

... Idglih 

... Jain 

... Kachcbii 

... Kachahri 

... Kwba 

... PakkB 

... Pargana 

... Pir 

... R6ja 

... Samhka 

1:: 1 T d l u k a  T d l u k  
... ... T h h a  
... ZamindL 

The highest of the four castes of Hindus. 
A rest-house. 
A small police station. 
An officer whose rank corresponds to that of a 

sergeant. 
A Muhammadan shrine. 
A paas. 
A Muhammadan place of worship. 
A sect of Hindus. 
Built of clay only; or of stone or unburnt brick, 

and clay. 
Court house. 
A small town. 
Built of stone, or brick, and mortar. 
A sub-division of a district. 
A saint, a holy man. 
A king or ruler. 
A small fishing boat. 

... 
'' ' ) A sub-division of a district. ... ... 
... A small police subdivision. ... 
... A revenue farmer or holder of land immediately ... 

from Government. 

... A landed estate. ... 

W. H. COLE, 

May, 1890. In charge of Computing Ofice. 
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SOUTH KONKAN COAST SERIES. 

On the conclusion of the original triangulation of the Bombay Longitudinal Series 
and after the completion of the Bider Base-line, in the measurement of which the Bombay 
Party assisted, Lieutenant W. 8. Jacob, of the Bombay Engineers, undertook the South 
Konkan Coast Series, which was accordingly commenced early in 1842. In  the previous 
October Mr. Thomas Sanger, Sub-Assistant, Great Trigonometrical Survey, had been de- 
spatched to select and build the principal stations: he had been ordered to make the side 
Karanja-Singi the base of the new Series, but finding on arrival that it was not suitable, he 
took upon himself the responsiblity of starting from the side Karanja-Mhndvi, a change that 
subsequently met with the Executive Officer's approval. 

The portion of country between Bombay and Mangalore over which the triangulation 
wm to pass was fairly well known, having some years previously been surveyed by Major 
Jervis, an Engineer Officer who had worked under the Bombay Government independently 
of the Surveyor General. Mr. Sanger's approximate series consisted of two lines of stations, 
one running near the coast and the other along the line of ghhts, and by the end of the field 
eeason it had been carried down to the parallel of 16". 

The Bider Base-line having been finished by Februaq, Lieutenant Jacob proceeded to 
Mindvi to commence observing the final angles ; on his arrival he found the'station mark 
had been entirely destroyed and every stone of the platform had been removed and rolled 
down the hill. Fortunately the lower mark-stone had been set in a circulaz excavation 
in the rook of about 16 inches diameter, so that it was possible to restore the point to within 
2 or 3 inches of the original position, and angles between several points being taken, it was 
proved that the error did not exceed that amount. Lieutenant Jacob considered a pfobable 
error of 3 inches as rejectaneous on a line of 40 miles, and determined therefore as far a8 the 
Konkan Series was concerned to treat the side Karanja-Mhdvi as correct. Having been 
oonsiderably delayed by thb wcurrence, Lieutenant Jamb did not commence his operations 
until the end of February: the haziness of the weather greatly obstructed his progress, and 
finding it hopeless to attempt to obtain good angles he brought the season's field-work to a 
olose on the 21st of March at the station of MaMbaleshvaz. 

Lieutenant Jacob had mnstantly suffered from illness brought on by exposure in 
peculiarly pestilential tracts of country, and in the summer of 1842 his health entirely gave 
way: he proceeded to England on medical certificate and his connection with the Survey 
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Department terminated* : he was succeeded on December 14th, 1842, by Lieutenant Harry 
Rivers of the Bombay Engineers, an officer of great mathematical ability, who had been 
appointed to the Trigonometrical Survey only three months previously. 

During the field season sf 1842-43 the party were employed on the North Konkan Series, 
~scuon 1~48-44. now known as the Singi Meridional, and it was not till 

P X I W O ~ .  November, 1843, that work on the South Konkan Coast 
Lied. H. Riven, Bombay E e m ,  Znd h i a t .  Series was resumed. The first station visited was 
~ r .  I. -r, iat ~ l u a ,  ST-t. 
,, T. sanger, l ~ t  ,, *I (III), and by the 1st of January, 1M4, the observations of 
,, J. DaCoatu, m d  ,, IS the final angles had been carried down as far as Ql~irya (IX) 

and Valvan (x). Mr. DaCosta was then sent to Surat to select the stations for the North 
Konbn  Series, and Mr. Sanger proceeded south in advance of the main party to complete 
the approximate work of the Soutll Konkan Coast Series to Goa. The weather continued re- 
markably favourable, and no difficulties or delays occurred to hinder the observations, 80 that 
by the 16th of February Lieutenant Rivers had practically completed the field-work of the 
Series including the observation of astronomical azimuths at Chaukola and Kumbhhri. The 
southern stations were visited in the following order :-Chaukola, Salili, Kumblhi, Pil, 
Agoada, Parule ; and the party embarked at the last named for Bombay the day dter  closing 
work. Apparently as an after-thought, astronomical observations for azimuth were taken 
in October, 1844, at Mirya. 

The instrument employed on the South Konkan Coast Series was the same 16-inch 
Theodolite by Dollondt, that was used in the observations of the Bombay Longitudinal Series. 
It was constructed on a design and under the direction of Captain Kater, and posswed, like 
all Dollond's instruments, a very fine telescope: but the horizontal circle was one of the 
first that had ever been engine-divided, and proved of an inferior order, giving angles 
differing to the extent of 13" on different parts of the limb. The microscopes too were not 
adjustable for "run", and corrections varying with the temperature had therefore to be 
applied to the recorded readings of the angles. 

Weak as the instrument undoubtedly was, its defects were not nearly sufficient to 
account for the want of harmony visible in the results of the observations : the condemnation of 
this Series by Sir Andrew Waugh to the third rank of geodetical undertakings, if indeed it 
deserves to be classed as such at all, must be considered to be entirely due to the fewness of 
the zero changes made during the measurement of the angles. The method of changing zero 
pursued on this Series gave readings at every 20" of the limb instead of at every 10" accord- 
ing to the recognised system in force in the Q. T. Survey, a deviation from established prac- 
tice which resulted in the triangular error being on an average 4" and amounting in one 
instance to no less than 13". The greatest triangular error in the Bombay Longitudinal 
Series, executed with the same instrument, was 3" and the average 1". 

* Lieutenant Jamb af tem& became Government dstronomer at Madras. 
t For a full dwoription of the instrument and the work performed by it, ow Appendix No. 2 of Volume I1 of the Accowat o j  lkr 

Opa.atiolu, 40. 



The heights of the Principal Stations were deduced from those of Mdndvi and 
Karanja as determined by the Bombay Longitudinal Series ; the observations of vertical 
angles were however chiefly confined to the flanks of the series, and were seldom taken on 
the diagonal rays connecting the two flanks : the usual check obtained by having two inde- 
pendent determinations fop each station was therefore altogether wanting. This peculiarity 
arose not from any mistake or oversight but because the Officer in charge of the operations 
considered that results derived from cross rays would be valueless since the laws of refrac- 
tion must be different on the summit of the Ghats and along the sea-coast. Sir Andrew 
Waugh has pointed out, that, if a difference in the laws of refraction does exist, the original 
determination of the height of the first station on the Ghats must itself have been affect& 
thereby, and the discrepancy so introduced must have remained constant throughout the 
eastern flank; he has moreover put his opinion on record that the heights of the stations on 
the GhBts would have been more accurately determined by frequent reference to the sea-level 
and repeated cross observations. As before stated the vertical observations emanated from, 
Mhdvi and Karanja and proceeded in two distinct lines along each flank. These lines 
afterwards met at the station of Mirya with the following discrepant results :- 

Height of Mirya deduced from Karanja by observations along the Coast Line 490.0 feet 

29 33 Mhdvi 32 99  Ghats -452.2 ,, - 
Difference - 3'7.8 

The height of Mirya was also determined by direct reference to the sea-level and 
found to be 464.4 feet. The error generated through five stations along the GhSts was 
therefore -12 2 feet, and that generated through four stations along the coast +26.6 feet. 
This result, which shews the coast error to be twice as large as the ghat error, clearly exposes 
the fallacy of avoiding cross observations. From Mirya the observations again proceeded in 
separate lines along the flanks as far as Valvan, where there were two deductions differing 
by 3 . 4  feet, and further south at Agoada and Salili there were also double deductions differ- 
ing 10.8 feet and 12 - 2 feot respectively. 

I n  1866 and 1867 the southern extremity of the South Konkan Coast Series was con- 
nected with the Mangalore Meridional Series by Captain (now Colonel) C. T. Haig, R.E., and 
Lieutenant H. Trotter, R.E. : the connecting series followed the parallel of 16" 30' and ' 

consisted of a small chain of six single triangles ; it was known at the time as the Goa Longi- 
tudinal Series, but this name is no longer recognised and the six small triangles have been 
incorporated for purposes of reduction and publication in the South Konkan Coast Series : as 
however the angles were observed in the same seasons and by the same officers and party as 
those of the neighbouring portion of the Mangalore Meridional Series, it has been considered 
advisable for the sake of continuity in description to give the historical account of the work 
in the Introduction to the latter to which therefore readers are referred. 

The triangulation of the South Konkan Coast Series has been included in the simulta- 
neous reduction of the Southern Trigon : the errors actually dispersed on this Series between 
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the origin Karanja-Mhndvi and the terminus Samshergad-Yal6r (the side of junction between 
the Mangalore Meridional Series and the old Goa Longitudinal Series) are :- 

It 

I n  Latitude ... ... ... ... - 0.011 

,, Longitude ... ... ... ... + 0 . ~ 1 8  
,, Azimuth ... ... ... ... - r -469 

... ... ... ,, Side { Logarithm + o*ooo,o1478, 
giving a ratio of about 23 inches per mile. 

Owing to the large circuit errors in the values of Lieutenant Rivers' heights, the omission 
of the cross rays in his observations, and the adverse criticism passed on the work by Sir 
Andrew Waugh, it was decided in 1885 when the compilation of this volume was being taken ' 

in hand to revise all the vertical angles of the Series. 'l'he revision which was carried out by 
Messrs. Belcham and Prunty, Assistants in the Tidal and Levelling Party, in the field season 
of 1885-86, had for its origin the height of Karanja, which was derived directly by recip- 
rocal vertical observations to and from Trombay, a station whose height had been previously 
determined by Spirit-levelling : on account of the uncertain refraction on rays between the 
top of the ghbts and the sea-coast, the reciprocal vertical angles were observed on all such 
rays simultaneously from the upper and lower stations-a precaution ordered by Colonel 
C. T. Haim R.E., the Deputy Surveyor General, with a view to minimizing the errors caused 

O.' 
by refraction, of which Lieutenant Rivers forty years before had been so afraid; a compa- 
rison between the new heights and the old exhibited discrepancies with a range of 43 feet, 
which in Colonel Haig's words " amply justified the revision "; the resulting heights were 
accepted as "exceptionally accurate " and were reported as "probably true to within two 
or three feet." As, however, in the next field season (1886-87), a Line of spirit-levelling had 
to be executed to connect the new Tidal Station of Mormugdo with that at K&rw&r, and 
Pil, the southernmost station of the South Konkari Coast Series, was in the immediate vicinity, 
Colonel Haig decided to have a short line of spirit-levels taken to it for the purpose of 
determining " any small residual error that there might be in the trigonometrical levelling ": 
he also directed Agoada which is only 5 miles north of Mormugbo Tidal Station to be directly 
connected with the latter.* By these two connections, contrary to the Deputy Surveyor 

The manner in which thie connection was effected is described by the Offlcer in charge of the Tidal and Levelling Party as fol1oae:- 
'Before going to Agoada, Mr. Corkery and Naming Das set their watches by the tide gauge clock a t  Momug&o tidal observatory ib order 
'that their observations at  Agoada and the obeervatory clerk's at Momugio might be made simullaneously. Agoada Station was then 
'connected b double levelling with a bench-mark laid down at  Agoada Fort Jetty, in a convenient position for observing the difference 
'between its geight and that of the tide as shown upon a levelling staff set up in the water. One complete observat~on consisted in 
'reading the back and forward staff and the height of the water on the latter, and noting the time. Observations were taken a t  intervals 
'of 6 minutea, beginning about one hour before high-water and continuing for an equal time after high-water, and the duration of actual 
' high-water wss su5cient to enable a couple of observations to be taken then, so that a whole set comprised about 26 observations. 
' A  similar set of observations was taken before, during and after low-water. Observations were not taken at  night. * * While these 
'observations were being taken s t  Agoada the observato clerk was taking simultaneous observations at bhe M o m u g h  tidal observatory. 
' * * * They were taken on the 22nd, 23rd and P C x  May. I wished to obtain the exact times of high and low-water at  Apoada 
' to compre with the corresponding times at  M o m u g h  ; but the sea was not smooth enough to enable this to be done in the available 
'time'. After interpolating between the data furnished by the K h B s  and Bombay tidal observations, it was found that 'no correctione 
'for minute differences of time or for difference of range were required. One set of obaervationa 3 Agoads combined with the synchro- 
'now set s t  Momugrlo gave one value of the height of the Agoada bench-mark, nbove the zero of the tide-gauge at  Momug6o. Six 
'such values were obtained-three at  high-water and three aL low-water-the mean of which gave the final height of the bench-mark 
'.above the zero of the gauge. The difference of level between the zero of the gauge and mean sea-level * * * was a known uantity 
.by means of which the heights above mean sea-level of the bench-mark a:d Agada  Station were finally deduced. * * 3 The 
'height of Agoada Station now obtained in probably accurate to 0.03 of a foot . 
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General's sanguine expectations an accumulated error of 19 feet was shown up in the trigono- 
metrical heights at  both places. It must be concluded that reciprocal observations though made 
simultaneously are not equally affected by refraction ; if the refraction at  both stations is the 
same, the subtended angle, which is half the difference of a pair of reciprocal vertical angles, 
should remain constant, and not be affected by variations in the amount of refraction ; on this 
Series however it was found in many instances to vary between limits far exceeding those of 
errors of observation. 

Besides disclosing an error of 19 feet in what were considered as "exceptionally 
accurate " trigonometrical heights, the line of levels brought to light another peculiarity : it 
was that the spirit-levelled values of Agoada and Pi1 agreed exactly with the old results, 
discarded and much abused, of Lieutenant Rivers. This agreement gave rise to a discussion, 
as to whether the rejection of Rivers' heights was justifiable after all: there were but two 
circuits of vertical observations able to be formed in the old work throughout the Series : one 
closed at  Mirya with an error of 38 feet, the other at  Agoada with an error of 11 : in the face 
of such discrepancies the correct results at  Agoada and Pi1 could not he regarded as any- 
thing but happy coincidences due to cancelment of errors, and it was finally decided to throw 
out Rivers' observations altogether as unworthy of combination with those of the revision. 

The question then arose as to whether Lieutenant Rivers' value of the height of 
Mirga, which it will be remembered he derived directly from the sea-level, sllould be 
retained as an absolute height and used as a means for dispersing residual errors of trigono- 
metrical work or whether it should be rejected also. By reference to the old angle books it 
was found that Rivers had determined the height of Mirya above mean sea-level as follows :- 
He first placed an upright pole in the water, and on three successive days marked upon it the 
level of the sea at  high and low tide : half-way between the upper and lower marks he drew 
a horizontal line, w k h  represented the mean sea level, and which he found to be 3.2 feet 
below the highest point that the tide rose to. He then erected a second pole on a firm rock, 
that was just covered at  high water, and proceeded to his trigonometrical station of Mirya, a 
little over half-a-mile off, from which he observed the angles of depression to the top and 
bottom of the pole. From these two angles and the measured length of the pole he computed 
the height of Mirya above high water and then referred it to mean sea level by increasing it 
3.2 feet. His observations extended over a week, three different poles, a 7-foot, a 13-foot and 
a 19-foot being all employed. His angles of depression were never repeated more than twice 
(i.e. once on each face of the instrument), and on some days they were only observed once on 
but one face. The results were very discrepant, more than half were rejected on the spot for 
apparently no other reason than discordance, p d  those retained depended on three days' ob- 
servations only, two of which differed by 7 feet. Sir Andrew Waugh writes :-" The average 
" height of the pole was about 15 feet : the height of Mirya Station is 4 M  feet. Consequently 
" the unknown quantity sought is 31 times greater than the known b a e  it is derived from: 
" from this circumstance it appears that the principle employed in determining the height of 
" Mirya has been extended beyond its legitimate limits." Whilst passing this criticism on 
Lieutenant Rivers' nrethod, the Surreyor General gave it as his final opinion that on the whole 
the determination of the height of Mirya might be considered true within two feet. 
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Now the vertical observations of 1886-86 brought out the height of Mhya ae $&%feet, 
the identical value obtained by Rivers. I f  therefore Rivers' results were to be retained, the 
reaidual error of 19 fwt mentioned above in the modern tripnometrical work would have 
to be distributed between Mirya and Agoada ; while if Rivers' results were to be discarded, 
the same residual would have to be distributed between Karanja and Apada, and in t h i ~  
case Rivers' height would be shown to be 8 i  feet in error. The number of triangles in the 
Series between Karanja and Mirya was eight, and between Mirya and Agoada fire : one 
triangle only had a closing vertical error as large as 4 feet, whilst the average discre- 
pancy per circuit was 1 Q  feet: the sum of all the circuit errors between Mirya and 
Agoada amounted to only 11 feet. It was considered astonishing that a residual error of 19 
feet sliould have appeared at Agoada at all, but that it was generated wholly between Mirya 
and Agoadrt, is in the face of the small circuit discrepancies, incredible. It was therefore de- 
cided in spite of the accordance of the old and modern results, and notwithstanding Sir 
Andrew Waugh's opinion that Rivers' height of Mirya was correct to within 2 feet, to reject 
Rivers' observations in toto. This has now been done : the residual error of 19 feet has been 
dispersed between Karanja and Agoada, and the height of Mirya has been determined aa 473 
feet. It is probable even now, in spite of the additional precautions taken in measuring the 
vertical angles, that on account of peculiarities in refraction the heights of the South 
Konkan Coast Series are not so reliable as ordinary modern trigonometrical heights : it would 
in fact be no matter for surprise, if an error of 5 feet was discovered hereafter in the height 
of any one of the stations. 

Secondary Work .  

The Secondary work of Lieutenants Jacob and Rivers was scanty, only about 80 points 
of this class being fixed in the entire length-nearly 260 miles-of the Series : the principal 
places whose positions were determined were :-The towns of Poona and Ratnaghi, and the 
forts of Rkigad, Parthbgad, Matgad and Bllaura ; the Agoada light-house and the more im- 
portant headlands likely to be of use in navigation were now accurately fixed for the first time. 
I n  18641, Lieutenant-Colonel J. T. Walker, the Superintendent of the Great Trigonometrical 
Survey, ordered Captain C. T. Haig, who was then employed on the triangulation of the 
Mangalore Meridional Series, to detach, as opportunities offered, one of his assistants to the 
South Konkan and to allot to him the work of laying down all points of importance along 
the coast. Accordingly, Mr. Anding with a smdl party was sent to Bombay in January, 1865 ; 
and, wopking at intervals, he was able in that and the next field season to add about 35 
additional points along the length of the coast-line between the extremities of the South 
Konkan Series. 

July, 1888. 
S. a. BURRARD, 

I n  charge of Compting Ofice. 
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DESCRIPTION OF PRINCIPAL STATIONS. 

All the Principal Stations hereafter described, with the exception of that on the bastion of Agoada 
fort, are situated on hills. Stations numbered XXXI, and XXXIV (of the Bombay Longitudinal Series), 11, 
111, XIV, XVII, XVIII, XX, and XXII and XXIII  (of the Mangalore Meridional Series), each consists of 
a circular and isolated pillar of masonry? either solid or perforated, from 2 to 3% feet in diameter, and from 34 
to 5 feet in height excepting at two stations at which the pillars are sunk in the ground and have their surfaces 
flush with the ground level. Around each pillar and level with its upper surface, a platform of stones and earth 
10 to 14 feet square was built for the accommodation of the observatory tent. Stations numbered I and X1X 
are denoted simply by circle and dot cut on the rock in sitd. The remaining stations have platforms of stones 
m d  earth, some circular and 10 to 13 feet in diameter, and some square 8 to 14 feet in side, and varying in 
height from 1 to 64 feet. I n  the centre and upper surface of the pillar or platform is embedded a stone on 
which is engraved a mark (circle and dot) in the normal of one or more similar marks below, the lowermost 
mark being in some instances cut on the rock in sitb. 

At all the stations the upper marks have been protected by small pillars of masonry in the form of a 
frustum of a pyramid, 28 inches square at base, 20 inches at top and 34 feet in height, excepting at Agoada 
station where the pillar is 3 feet in diameter and 6 feet in height. These protecting pillars carry sufficiently 
accurate marks on their upper surfaces for Topographical and ltevenue Survey purposes, as shewn at page 74 of 
Volume I1 of the Account qf the Operatiom gc. 

The following descriptions have been compiled from those given by the Officers who executed the Series, and by the 
Officer in  charge Tidal and Levelling Operations, under whose superintendence the vertical angles of the Series executed between 
the years 1842-44, were revised, supplemented as regards adjacent villages from the Topographical Survey Maps of the country 
traversed, and corrected, so far as the local sub-divisions in which the several stations are situated, from the latest Annual Reports 
furnished by the District Officers to whose charge the stations were committed. 

The orthography is based on the official lists published under the orders of the Government of India, except that the 
long e is unaccented as in all previous volumes of this series, and the short e is shewn thus, i ;  the same remarks apply to o. Final 
vowels and those in well-known terminals are unaccented. When the popular spelling of a name hau been accepted by Government, 
its correct transliteration is given in parenthesis where the name occurs for the first time. 

XXXI. (Of the Bombay i5ottgitudinal Series). M4ndvi Hill Station, lat. 18" 38', long. 73" 36'--ob- 
served at in 1839, 1841 and 18.624s on a ridge of the Western Ghats and occupies the peak locally known 
as MAndvi : it is 1+ miles W. of the village of Vaula, whence there is a very fair path to the station, Tikona 
hill fort 1: miles W. is connected with it by a remarkable ridge about a mile in length along which there 
is a footpath. The station is at the N. end of the summit of the hill which rises precipitously from all sides 
to a height of about 600 feet above the level of the high ridges of the table-land. The hill is composed 
generally of hard vesicular basalt ; the lower part is of amygdaloid. The station is in the lands of the village 
of Tikona, triluka Povdn Mhval, Bhor State. 

The station of 1839 consisted of a platform having a mark-stone in its upper surface and another inserted in a circular 
hole, 15  inches in diameter, excavatetl in the rock below. No change appears to have been mnde i i ~  1841. When visited in 1842 
i n  connectioli with the operations of the South Konkan Coast Series, the platform had been entirely destroyed and tile lower mark 
removed : a new station was built consisting of a platform enclosi~~g a solid, circular and isolated pillar of masonry, having two 
marks, one engraved on the rock in ~1'122 ill the excavation meutioned above and the other 2 feet al~ove it on a stone embedded in 
the upper surface of the pillar wiiich is flusli with the ground. Tlie upper part of the pillar has t h e e  stones for tile support 
of the theodolite stand. 14'1.0m observations taken both at and to this statiol~, its position was found to be identical wit11 that of 
1839. In  1881 the mark in the upper surface of the pillar, which is 5 inches lower than the surrounding platform, was found in 
position but the pillar was somewhat damaged, In 1885 the station was found to consist of a roughly constructed pillar of 
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masonry 2) feet in diameter and 2 feet deep surrounded by an annulus and the upper mark was firmly embedded in position. 
The directions and distances of the circumjacerit villages are :-Malaundi N.W. by N., mile 1 ; KBsig S.W. by W., miles 1 4  ; 
KolvBn S., miles 34; and Andhali S.E. by E., miles 1%. Note.-In 18-12 another mark surrounded by a smaller circle was also, 
cut on the rock in sitd: this mark is 3.35 inch- to the S.E. and a little above the lower mark of the presetit statiou. 

XXXIV. (Of the Bombay Xo?agitudinat Series). Karanja Hill Station, ]at. 18" 61') long. 72" 69'- 
observed at in 1839 and 1842-is situated on the highest part of the southern and l~igher of two hills on the 
island of Uran about 6 miles S.E. of Bombay. The hill is locally called Dronagiri, and has the cart road from 
the t o m  of Uran to Karanja, skirting its eastern base. There are two very good reservoirs of water on the hill, 
one at  & of a mile N.W. of the station and the other 2 of a mile in the same direction and contiguous to a 
dilapidated chapel. The station is in the lands of the village of Chanja, tbluka Panvel, district Koltiba. 

The station as built in 1839 is described as "marked by a circle alld centre on a square pile of stones." No change 
appears to have been made in 1842. I t  was visited in 1866 in connection with the Bombay Island Triangulation but no statemelit 
is forthcoming to sliow that any change was the11 made. I11 1881 RIr. W. G. Beverley found the station to coi~sist of a solid, 
circular pillar of msaonry 3 feet in diameter enclosed in a platform of stones about 10 feet square and 4 feet high. The pillar waa 
much damaged and a flag-staff of the Harbour Surveying Department was found inserted in it, consequently the mark-stone waa 
not in its place but on the side of the platform : the mark-stone was firmly refixed in the centre and upper surface of the pillar. 
When again visited in 1885, the station was in good preservation. The directions and distal~ces of the circumjacent villages are :- 
Uran N., miles 14 ;  Karanja S.E., mile 1 ; Chanja N.E. by E., mile 1 ; and Nagaon N.W., miles 14. 

I. Titvi Hill Station, lat. 18" 23', long. 73' #-observed a t  in 1842-is situated on the highest part of 
a range of hills running nearly parallel to the coast, and at a distance of about 8 miles from it. The large 
village of Nhndgaon which is + mile from the coast and on the main road from Borlai to Murfid lies 6 miles \V. 
of the station and that of Murlid 49 miles S.W. The station is in the lands of the village of Titvi, ttiluka Roha, 
district KolBba. 

'l'he station is denoted by a circle and dot engraved on the surface of a large laterite rock surmounted by a cnirn of stones. 
When visited in 1885-86 i t  was in good preservation. T l ~ e  azimuths and distances of the circumjacent villages are :-Dhangar 
(hamlet) 2223 mile + ; Titvi 176", mile 1 ; KhandBr 186", miles 2;  Sasoli 17B0, miles 2$ ; and Chenera 19h0, miles 2h. 

11. Torna Hill Station, lat. 18" 16', long. 73" 40'--observed at  in 1842-is situated on the highest 
part of the hill fort of Torna or Prichandgad, and near the western brow of the hill : it is 89 yards E. of the 
western or Konkan gate of tlie fort and 60 yards W. of Mengais' temple and sadar (court) house. The 
ascent from the village of Yela a t  the E. foot of the hill is good tlll the fortifications are reached, after wl~ich 
it becomes steep and dangerous, the summit being reached by steps cut in the rock. It is in the lands of 
the village of Yela, t&luka Prichandgad, Bl~or State, Sht4ra Agency. 

Tile station consists of a platform enclosing a solid, circular and isolated pillar of masonry, 3 feet in diameter and 
2 feet deep, having its surface flush with the ground level which contains two mnrks, one in its upper surface and the otl;er 2.08 feet 
below it in the foundation. The directio~ls and distances of the circumjacent villages are:-Vagdari N.N.\V., miles I ) ;  Yela 
Buzurg N.E. by N., miles I f ;  RBjgad (fort) E.S.E., miles 4 f ;  Blrsi hamlet S.S.W., miles la ;  aud Phanas hamlet W.N.W., mile 1. 

111. Kanta Hill Station, lat. 17" 58', long. 73" 8'-observed at  in 1843-is situated on the centre and 
highest of the three conspicuous peaks lying in a straight line and about + a mile apart. These peaks rise 
above the table-land on the S. side of the Sbvitri river. The large village of Binkot is on the slope of 
the table-land about 22 miles N.W. The station is in the lands of the village of Kanta, tdluka Dtipoli, district 
Ratniigiri. 

a 

The station of 1843 was marked by acircle and dot cut on the rock. When,visited in 1885-56, i t  was found to consiet,of 
a kacha circular pillar 2 feet in diameter and 34 feet in lieigl~t, surrounrletl by a platform of loose stones. As there mas no mark- 
stone in the upper surface of the pillar i t  mas removed and the mark of 1813 was found engraved on the rock itr silz2. On com- 
pletion of the observations a pillar of paka masonry of the snme dimensions as the kaclla pillar mas I~uilt, carrying a mwk-stone 
in its upper surface, in the normal of the mark OII  the rock. The azimuths and distallces of the following villages and objects 
are :-Aml)avli 3M0, miles 14 ; Panh6li 280°, miles 1 $; Qudagad 215", miles la;  Sliipola 19B0, mile 1 ; Westeru peak 124' 17', mile 4 ; 
and Eastern peak 301" 43; mile $. 

IV. Mahfibaleshvar or Malcolmpetll a i l1  Station, lat. 17" 55', long. 73" 43'-observed a t  in 1842-ia 
situated near the S.W. end of the rocky ridge locally known as Sindola, and is the highest point in tlic sanita- 
rium of Mah&baleshvar. It is immediately above the house called " The Four Oaks ", from which a path leads 
to the Beckwith Monument and Christ's Church distant f of a mile W. by N. The station is in triluka JAvli, 
district SAtAra. 

The station consists of a circular platform of stones 13  feet in diameter having a mark-stone in its upper surface and 
another 4.54 feet below i t  at the ground level. Around the upper mark-stone three large stoues are fixed for the theodolite stand. 
When visited in 1885-86 the station was in good preservation. 
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V. Adhfir Hill Station, lat. 17" 24', long. 73" 13'-observed at  in 1843-is situated on a very can- 
spicuous hill, the foot of which is washed by the sea on its s., N. and W. sides which are very precipitous : it is 
3$ miles S.W. by W. of the village of PQlshet on the high road from Bombay to Bandar Rohila. The ascent 
from the E. is tolerably easy. The station is 60 feet N. of the southern extremity of the hill and 79 feet from 
the S.E. corlier, 81-75 feet from the S.W. corner and 86 feet from the centre (top) of Durga Devi temple 
which is 17 feet square and 16 feet high. It is in the lands of the village of AdhGr, tslluka, Chiplbn, district 
Ratnigiri. 

The station consists of a platform of stones 12 by 13  feet and 1 foot high, having a mark-stone in its upper surface and 
another 1.01 feet below it. When visited in 1885-86 the station was in good preservation. The directions and distances of the 
oircumjacent villages are :-Adhlir E. by N., miles 2; Budhal N.E. by N., mile f ; Karul E.S.E.,, miles 2 ;  and Bori (Cnstomr 
Office) S.E., miles 14. 

VI. Kumbhhrli Hill Station, lat. 17" 26', long. 73" 43'-observed at in 1843-is situated on a flat- 
topped hill called Torna, about 30 feet from its western edge which is precipitous : it is li miles of the Engi- 
neer's Bungalow near milestone KO. 38 on thehigh road from Karbd to Chiplhn and immediately above and on 
the N, side of the Police Chauki at  the head of the KumbhArli Gh4t. The station is best approached from 
the village of Helvak, vid Torna on the table-land. It is in the lands of the village of Torna, Wuka, Pitan, 
district S4tAra. 

The station described in 1843 is as follows :-"The atation is marked in the rock." When visited in 1885-86 i t  was 
found to consist of a rough stone platform 10 feet in diameter with a mark-stone 8 inches square firmly fixed in the centre and 
flush with the upper surface of the platform which is 24 feet above tlre level of the hill. The directions and distances of the cir- 
cumjacent villages are :-Torna E.S.E., miles 14;  Bopoli S.B. by S., miles 12;  Dhankal S., miles 2; Kembsa S.W. by S., miles 
2; and Pophli N.R. by W., miles 34. 

VII. Mirya Hill Station, lat. 17" 2; long. 73" 18'-observed at  in 1843 and 1 8 4 4 4 s  situated on the 
summit of a very conspicuous hill locally known as Mirya Dongar, and is surrounded on three sides by the sea : 
it is about 2 miles W. of Shirgaon village and 3 miles N.N.W. of the Ratdgir i  Light-house. The station is in 
the lands of the village of Vada Mirya, thluka and district Ratnbgiri. 

The statiou was originally denoted by the usual circle and dot engraved on the top of a large rock around which a plat- 
form was built. Wlien visited in 1885-86, the mark on the rock was found intact. The azimuths and approximate distances of the 
following places are :-Mirya No. 1 230°, mile 1 ; Mirya No. 2 28Z0, mile 2 ; Mirya Dharmshhla 216", miles I f  ; and Ratniigiri 
Collector's O5ce 320°, miles 3. 

VIII.  Manoli Hill Station, lat. 16" 65', long. 73" 61'--observed at  in 1843-is situated on the W. edge 
of a small table-land at  the W. end of 1SIanoli hill : it is 18 feet E. of a precipice and somewhat lower than the 
highest point of the range which is extensive and runs E. and W. The village of h b a ,  near the head of 
LmbAgh4t on the road from Kolhbpur to Ratnbgiri, lies 4 miles N. of the station. The ascent, wllicll is steep 
in two or three parts and through dense forest, is from the village of Manoli. It is in the lands of the village 
of Manoli, taluka VishSlgad, Kolhbpur S tnte. 

The station, as described in 1843, consisted of a platform having a mark-stone in its upper surface and another mark 1.54 
feet below i t  engraved on the rock. When visited in 1886-86 i t  was found to consist of a rough but substautial stone platform 
13 feet in diameter alld 34 feet above the ground, with a mark-stone about 7 illclres square set in the centre and on a level with 
the surface of the platform. The approximate directions and distances of the following villages are :-Manoli N., miles 2; 
and Malkapu E., miles 9. 

IX. Ghirya Hill Station, lat. 16" 30', long. 73" 22'4bserved at  in 1843-is situated on a low flat- 
topped hill, locally known as Kurutiarn, rising perpendicularly above the coast line, about 4 miles S. of the 
large village of Vijaydurg. It is in the lands of the village of Ghirya, tAluka Devgad, district Ratmigiri. 

The station in 1813 was marked by the usual circle and dot engraved on the rock. When visited in 1885-86 i t  was 
found to consist of a stone masonry platform 79 feet square and 1.83 feet high, in the centre of which stood a staff in a circular 
hole 19 inches deep and 12 inches in diameter, cut partly into the rock. On removing the platform three flat surfaces (intended 
for the theodolite stand) were found cut around tlre circular hole the centre of which agreed with the centre of the circle circum- 
ecribed around the equilateral triangle formed 1)y joining the centres of the three flat surEaces above mentioned. A mark-stone wae 
fixed in the centre of this hole flush with the surface of the rock. From observations to the surroundillg stations it became evident 
that the mark occupied the same position with that ellgraved on the rock in 1843 atid wliicli had been destroyedh cutting the 
hole for the staff. The azimuths and approximate distances of the surrounding places are :-KumBr V&di 270°, mile 4; 
Chaundasir temple 240°, mile 9; Kotliavadi temple 300°, miles 1 4 ;  and Puruli hamlet 3a0, miles 34. 

X. Valvan sill Station, lat. 16" 26', long. 73" 64'4bserved at  in 1843-is situated on the western 
knoll of an extensive semicircular range of bills, called Mursumbi Dongar, about 3 miles N. of the village of 
Valvan and 4 miles N. of Dajipur, a village with a travellers' bungalow near the head of PhondbghBt, on the 
high road from Kolhhpur to Devgad. The knoll on which the station is gradually slopes westward for about 
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300 yards and then ends precipitously, overlooking the table-land on which lies a small hamlet belonging to Valvnn. 
The station is approached from Valvan by a gradually ascending path up to the foot of tlle.l<noll after which the 
ascent is rather steep. It is in  the lands of the village of Valvan, estate Bcivda, Kolhiipur State. 

The stcltion built in 1843 consisted oE a 1)ltitEorm having a mark-stone in its npller surface alld another mark 94 inches 
below cut on a large piece of rock around which the platform wns built. When visited in 1888-86 it consisted of a dot a l ~ d  circle 
6 inches in diameter deeply engraved on a rock projecting about 44 feet ahove the surroundi~ig ground, arouud which was a 
10-foot square platform of rough stone-work, with steps on the west side. 

XI. Parule Hill Station, lat. 15" 68', long. 73" 33'-observed a t  in 1843 and 1844-is situated on the 
highest point and at  the N.E. end of a flat-topped, conspicuous hill, rising immediately above the coast fine, 
about 6: miles S.S.E. of the town of Malvan. I t  is in the lands of' the village of Parule, Muka Vengurla, 
district Ratnhgiri. 

l'he stlition originally consisted of a platform which contained two mark-stones, one in its upper surface and the other 
5.83 feet below it. When visited ill 1885-86. it was found to be a platform of stolres 9 feet square and 5$  feet high; the upper 
mark-stone had been removed, but the lower was illtact, over wl~icli the usutil rectaugular pillar of masonry has been built. The 
azimuths and approxir~~ate riista~lces of the circun~jaceilt places are :-Asba hamlet 210J, miles 1 4  ; Parule 252', miles 1 4 ;  Pat 276", 
miles 4; and M6lvan Custom house 151°, miles 7. 

XII .  Clraukola Hill Station, lat. 15" 56', long. 74" 2'-observed at  in 1843-is situated on about the 
centre of a small flat-topped hill, the most westerly point of the group of hills forming the Chaukola plateau : 
i t  is about 23 miles S. by W. of the Amboli Sanitarium a t  the top of the Ambolighitt, and 8 of a mile S.E. of 
the 46th mile-stone on the road from Belgaum to Vengurla. Tlrere is a much higher point about + a, mile 
N.E., but this did not suit the ray to Valvan station. It is in the lands of the village of Cha~zkola, Sftvant- 
vSdi State. 

Tile station consists of a plntform 12 feet sqiiare having a mark-stone in its upper surface and another mark 2.13 feet 
below i t  cut in the rock. When vis~ted in 1885-86, the station was found in pood preservation. The directions nnd distances of 
the circumjacent places are:-Chaukola S.E. by E., miles 3h; Pl~ansauda S.S.W., miles 1%; and Nenanvidi S.E. by E., miles I& .  

XI I I .  Agoada Station, lat. 15" 30', long. 73" 49'-observed a t  in 1B44 and 1867-is situated in the 
centre of the N.E. bastion of the upper fort of Agoada, 273 feet 4 inches from the Light-house, the azimuth 
of which is 346" 42' 30". A few miles lower down is the town of Panjim or New Goa, now (1888) the chief 
towvof tlie Portuguese territory. 

T l ~ e  station, ar built in 1813, was marked by a circle nnd dot on 1)rass let into the stone at the surface of a pillar and a 
mark-stone embedded 1.77 feet bclow it. JVi~en visited in 1867 the station pillar wl~s foulld illtact : over this a circular protect- 
ing pillar of nlasonry, 3 feet ill diameter and 5 feet in Ireight, was built, carrying a mark-stone in its upper surface. Whe l~  again 
visited in 1885-86, the protectilig pillar was foul~d iu good preservation. 

XIV. Salili Hill Station, lat. 15" 35', long. 74" 7'-observed a t  in 1844 and 1867-is situated on the 
highest point of the hill isolated from the line of the Western Glihts, and runs %. and W. The sister hill called 
VQiri lies to the N.W. with a very conspicuous clump of trees on its summit. The ascent which is steep and 
over rugged grouncl is from tlie village of Salili a t  tlie S. foot of the hill. I t  is in the lands of the village of 
Salili, tiluka Sanquelim (Scinkuli), Yort,uguese territory. 

The station is sitid to bc the sitme as that of Captain Gnrling's triang~~lntion, but no description was given of it when 
visited in 1824. Wl~ell visited ia 1867 a cil*cular, perforated and isolated pillar of masonry 32 illcl~es in diameter and 4 96 
feet in l~e ig l~t  was I~tiilt carrying a mark-stone in its upper surfare, i n  the normal of the mark of 1844. A l~lr~tfbrm 14 feet square 
was built, through which and the central pilliir an eperture gives access to tile lower mark. When again visited in 1885-86, the 
statiol~ was found in good preservatiol~ and to consist of a platfol-m 11 feet square, and about 3 feet above the surface of the hill, 
enclosing an isolated pillar of rniisonry 32 i t~cl~es in diameter, with a mark-stone let in flus11 with tlre upper surfnce of the pillar. 
The npproximate directions and distances of the following places are :-Salili S., miles 14 ; and Sauquelim (town) W. by S., miles 5. 

XV. Pi1 Hill Station, lat. 15" 6', long. 74" 3'-observed at  in 1844-is situated on the highest 'point 
of the hill locally knowt~ as Peril. There are two good springs of water on tile hill lying N.W. and S.E. 
respectively, both within a quarter of a mile of the station. It is in the lands of the village of Mor Pil, 
pargana Biilli, district Goa, Portugr~ese territory. 

The s t a t i o ~ ~  is marked in the asunl mttllner OII  two stones, the difference of height between them being 1.71 feet. When 
vibited in 1886, the stntion was fo1111d sliglltly damaged I~ut  the upper mark-stone was intact. 'l'he azi~~luths and ap~)roxin~ate distances 
of the following places are :-Baitul IPS0, miles 44 ; RIor Pi1 148", mile 1 ; Cape Ranias 70°, miles 4; and Kopi 5g0,  m i l e  2. 

XVI. Kumbhhri Hill Station, lat. 16" 9', long. 74" 20'--observed at  in 1892-is situated on a peak 
of the Western Ghlits overlooking the Konkan, about 3 and 6 miles S.E. of tho villages of KurnbhB1-i, and 
Bhattia respectively; and 14 miles S.E. of the town of Sanguem (Sangi). 'l'l~e summit of the hill is po i~~ted  and 
very precipitous on the N. and W. sides, and has just sufficient space for the station : on the E. and S. tho hill 
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slopes down gradually. It is on the boundary of Kagloli and Kumbhhri villages, the former in the Supa Wuka, 
district Kginara, and the latter in the Sanguem ttiluka, Portuguese territory. 

The station consists of a platform 12 feet squnre and 23 feet high wl~ich col~tains two mark-stones, one in its upper 
surface and the other 1.25 feet below it. Around the upper mark three large stones are fixed for the theodolite stand. 

XVII. Bori Hill Station, lat. 16" 211, long. 74" 5'--observed at in 1867-is situated on a high hill 
about 6 miles S.S.E. of Panda in Portuguese territory. The best route to the station is by the river Rachol 
which should be ascended as far as the village of Bori, whence there is a stiff climb of two hours over a very 
rough road. I t  is probably within about 4 feet of the station of " Boree " of Colonel Lambton's triangulation. 
The station is in Portuguese territory. 

The station consists of a plntform enclosing a circular, perforated and isolated pillar of masonry 4 feet high, which 
contains two mark-stones, one in its upper surface aud the other below it : an aperture gives acaess to the lower mark. 

XVIII. Jarma Hill Station, lat. 15" 86', long. 74" 9'--observed at  in 1866-is situated on the eastern 
of two remarkable hills whicli rise almost from sea level to a lieigllt of about 2,000 feet and are detached from 
the main line of the Western Ghtits : the station is on the centre and highest of three summits, the northern 
having a grove of trees forming quite a landmark, about 63 miles E. by N. of the town of Sanquelim on the 
main road from Bicholim to KhhnQpur, and 4 miles S.W. by S. of Chorlen Ghht. The station is in the lands 
of the village of Jarma, tciluka Sanquelim, Portuguese territory. 

The station consists of a platform enclosing a circular, isolated and perforated pillar of masonry which contains two 
mark-stones, one in its upper surface and the other below it : an aperture gives access to the lower mark. 

XIX. Darsinga Hill Station, lat. 15" 31', long. 74" 19'-observed at  in 1866-is situated on the 
extreme western edge of the precipitous crest of a high and commanding plateau, somewhat detached from the 
main line of the Western Ghits. Tlie stone marking the trijunction of the districts of K&nara, Belgaum and 
Goa is about 11 chains S. It is about 3 miles N. of the small village of Paldi, and 23 miles 8.W. of Mundil. 
Tile on1 y easy ascent is from the village of Paldi at the S. side of the hill. The station is in the lands of the 
village of Paldi, t4luka Supa, district North KBnara. 

The station is denoted only by a circle and dot cut on the rock in sitb. 

XX. Bailfir Hill Station, lat. 15" 45', long. 74" 22'-observed a t  in 1866-is situated on the highest 
ridge of the hill, about 6+ miles W. by S. of Kiniy a village on the road from Jtimboti to Belgaum, and 4% miles 
S.S.W. of that of Tudiya. I t  is in the lands of the village of Betgeri, ttiluka and district Belgaum. 

The station consists of n platform of loose rubble e~~clos i~ lg  a circular, isolated a~ld  perforated pillar of masonry 5 feet 
Iligh, which contains two mark-stones, olle ill its upper surface and the other below: an aperture gives access to the lower mark. 
The directions and distances of the circumjacent villages are :-Betgeri N.E. by N., mile 9; hlahaunga W.N.W., miles 24; aud 
Boknfir E.N.E., miles 19. 

XXII. (Of the Hanga101-e Meridionat Series). Yaldr Hill Station, lat. 16" 45', long. 74" 34'-oh- 
served at in 1866-is situated near the S.W. corner of the ramparts of the llill fort of Yal6r lying 23 miles E. 
of the Railway Station of Deshr, and about 7 miles 5. by E. of the cantonment of Belgaum. The station is in 
Kurundvhd State, Southern Martitha Agency. 

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry, which 
contains two mark-stones, one ill the upper surface of the pillar and the other 6 feet below ; an aperture gives access to the lower 
mark. The approximate directions and distances of the circumjacent vill~ges are :-Yallir N. by W., miles 2 ;  Solgi N.V7., mile 1; 
Desfir S.W. by W., miles 2; NBganhatti E. by S., miles 22; and Nandihulli S.E., miles 29. 

XXIII. (Of the Mangalore Meridionat Series). Samshergad Hill Station, lat. 15" 34', long. 74" 34'- 
observed at  in 1866-is situated on the highest of the three conical shaped hills, about 3 miles W. of the large 
village of Nandgad on the high road from TinaighQt to Kittdr, and 59 miles S.S.E. of the town and Railway 
Station of Khanhpur. The station is in the lands of the villa,ge of Nandgad, taluka KhAnipur, district 
Belgaum. 

The station consists of a platform of loose stones enclosir~g a circular, perforated and isolated pillar of masonry, which 
contains two mark-stones, one in the upper surface of the pillar and the other below; an aperture gives access to the lower mark. 
The directions and dista~lces of the circumjacent villages are:--Naikol W.S.W., miles 1%;  Shvargali N.W. by N., miles I f ;  
Hirlbhalke S.W., miles 2; and Karaujol S. by E., miles 2. 

W. H. COLE, 

In charge of Cequtirsg Oflctt. 
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PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

No~~.-Stations XXXI and XXXIV appertain to the Bombay Longitudinal Series. 

At XXXI (MAndvi) 

Febl-uary I842 ; oheelwed by Lie~tet~cbnt T.P. S .  Jacob with DolZolad'8 16-inch Theodolite. 

M = Mean of Groups 
w - Relative Weight 
C - Concluded Angle 

M = 1pn.63 

w = o -28 
I - = 3 -61 
W 

C = 75'50' 1 7 ~ ~ 6 3  

M = 37"-83 

w = 0.79 
I - - - I '26 
w 
C = 48' 22' 37'" 84 

Angle 
between 

11 & I 

I & XXXIV 

Circle readings, telescope being set on I1 

821' 47' 141'47' 34i047' 1 61° 48' lo 48' 181°47' 

4 n I n I n 

h 20.90 h 18.94 1 17'57 1 9.26 Ir 14.24 h 22-57 
h 14.93 h 19.27 l 23'53 1 9'93 h 18.57 d 22.06 

d 16.00 

17'92 19.11 20'55 9.60 16.27 22.32 

h 32'73 h 41.03 d 39-06 1 36.50 h 39'73 d 34'82 
h 38.20 h 42.27 d 35'70 138.50 h 39.20 d 35'52 

d 39'06 

35'47 42'10 37'38 37'5O 39'33 35'I7 

At XXXIV (Karanja) 

Februnty 1842 ; obeemed by Lieutewant V. S. Jacob with DolZo?td's 16-inch Theodolite. 

Angle 
between 

XXXI & I 

Circle readings, telescope being set on XXXI 

11l031' 291' 81 ' 131°31' 311'31' 151°31' 331°31' 

9 n n w rn n 

h 67-67 h 65-00 h 64.64 h 66.97 A 54'00 h 70.63 
d 70.67 64-34 h 63.64 h 66.97 h 62-33 h 66.00 
d 69'67 d 56'79 d69.52 

69-34 64-67 64.14 66.97 57'71 68.72 

M = Mean of Grou s 
w - Relative weig!t 
C = Concluded Angle 

M = 65"-26 

w = o -31 
I - - 
W 
- 3 '27 

C = 59'30' 5"-26 
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NOTE.-Stationa XXXI and XXXIV appertain to the Bombay Longitudinal briee. 

At I (Titvi) 
s 

F e h c ~ y  1842; obeerved by Lkutenant W. S. Jacob with Dollond'8 16-inch Theodolite. 

Angle 
between 

XXXIV & 
XXXI 

XXXI & I1 

I1 & I11 

Circle readinge, telescope being eet on XXXIV 

SDOO a' Zoo 0' 2200 1' 400 8' 2400 1' So0 a' 

n n n n w w 

h 28-70 h 33-30 h 26.97 ii 21-23 h 21-77 h 22.64 
h 39-30 h 20.06 h 27-03 h 21-87 h 93-77 h 26.74 

k 20.76 

19.00 11-68 27.00 21.29 13-27 14-69 

d 15-85 h 17.60 h 11.00 h 15'97 h 19.93 L 17.26 
d 16-52 15'97 7'67 h 14.63 h 15.60 h I 4-96 

d 14.23 

16-19 1 6'79 9'34 14-94 17'77 16-11 

h 39'07 h 35-ao h 37-80 h 32'53 h 35'77 38'54 
h 38-40 h 37'73 h 42.06 33'57 136.10 h 36.07 

h 32'43 
d31.77 

38'74 36'47 39'93 32-58 3 5'94 37'31 

ld - M a n  of (hrm 
w - %ktire ~ e i g g t  
C - Oonaluded Angle 

df = 24"'49 

w = o -61 
I 
- = I -64  

~W 
C = 72O ;r'2jY.q8 

M = 1g"-19 

w = 0 -61 
I 
- = 1 - 6 4  
w 
C = 37" 10' 15"- 19 

M = 36"-83 

w = o -85 
1 - - - I - 1 8  w 
C = 70° 51' 36".79 

At 11 (Torna) 
November 1842 ; obeerved by Lieutena~ct W. S. Jacob with Dollond'8 16-inch Theodolite. 

Angle 
between 

IV & I11 

I11 & I 

Circle readinge, teleecope being aet on I V  

1%" 67' C 68' 2 0 ~  67' 84O 68' 88E 66' 44-57' 

n w n w w w 

d 14.00 h 10.66 1 1gm0 1 6.00 h 18.34 i 5-00 
d 13-33 d I 1-99 2 14'00 1 9-33 h 16.67 11.33 
d I 3-67 h 10.33 h 11'34 
d I 3.67 

13'67 11-33 14-44 8.89 17'51 8-17 

h 34-00 fi 34'67 1 20.67 1 32.00 h 3 0 ~ 0  A 37'66 
h 34'66 h 33'34 d23.33 h 29.00 h 26'67 h 36.00 

da6-gg d 27'50 
d 30'50 

36.83 34'33 34'01 23.66 19-75 28.34 

dZ - Yean of &OU 

so - Balstive we& 
C - Concluded Angle 

M = 1 2 ~ ' 3 4  

w = o '41 
I 
- = 2 '44 w 
C = 66O I' xa9.35 

M = 31"- 15 

w = o -24  
I - = 4 - 1 2  
w 
C = 4a0 3' 31"-1x 
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At I1 (Toma)-( Continued). 

M -  Yesn of Grou s 
w - Belative ~ d g p t  
C - Concluded Angle 

M = 36"*89 

w =  0'20 
I - =  5 - 1 0  w  
C = 66' 59' 36H.97 

Angle 
between 

I & XXXI 

Circle &ge, teleecope being eet on IV 

184' 67' 4" 68' 204"67' 24O 68' 224" 66' 4 4 O  67' 

w w w a w a 

h 33'66 A 36'33 1 43'33 143'33 i 3 7 . m  i 29'67 
h 31-67 A 36'33 h 39'34 A 37-66 42.66 h 28.00 

d 37'50 45'83 40.s0 h 43-00 

- 
32'67 36.33 42'83 39'75 40'89 28-84 

At 111 (Kanta). 

M - Mean of Groups 
w - Eelatire Weight 
C - Concluded Angle 

M = 55"-40 

w  = o -41 
I - - - 2 '44 w  
C = 67' 4'55"'42 

M =  3xn-60 

w  = 
I 

0 '75 
- - 
w  - 1 '34 
C = 35' 30' 31"*63 

M = 51"*52 

W =  0.26 
I - - 
W - 3 '79 
C = 40' 2'5lU'52 

M =  pn.r3 

W = 0 '59 
I 
- = 1 -69 
w 
C = 37' 57' 7" '14 

Angle 
betaern 

I & I I  

I1 & IV 

Iv & VI 

VI & v 

October 1M3 ; observed by Lieutenant H. Rivers with DolZond'8 16-inch Theodolite. 

Circle reading#, teleecope being eet on I 

Wo' WO' so" 1' 2400 1' 80" W sSo"o' 

w w w 4. w w 

h 5r .w 1 59.00 h 53'67 h 53'67 1 58.66 h 50.67 
A 49-00 1 59'34 h 57'00 h 55'67 1 54-66 A 5a.w 
h 51'00 z 59'67 h 57'33 d 57'33 
h 50-00 d63.83 d 58'34 d 57'00 
d 51-83 d62-51 
d 53-16 

51-00 60.87 56-59 55'92 56.66 51-34 

li 33-66 Z 26.34 h 30'33 h 32'33 Z 27-67 h 31'67 
h 35'34 1 27.66 h 28'33 7' 33'67 1 g r . w  h 30'33 
d 36-08 d31.17 d31.67 d 35-66 
d 37'41 d 30-83 d 35'33 

d 30'50 

3 ~ ' ~ ~  '9'3O 30' fl 34-25 l9.34 31'00 

d 53'00 h 51.67 h 53'00 d 47'67 h 58.33 
45'22 d 56.m d 43'89 d 52'23 d 51-16 d 48-34 h 57'67 

44'56 54'50 51-95 51.08 48.01 58.00 

d 3'00 d 14-78 4.m d j.11 d 7.68 h 5'67 h 4.67 
d 11-79 d 5-67 d 5'84 h 11.00 h 7'67 
d 10'79 d 4-00 

12-45 3'67 5'39 6.76 8.34 6.17 
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At IV (Mahhbaleshvar) 

Harch 1842; obee?*ved by Zietrtenant W. 8. Jacob zoith Dollolld'e 15-inch Theodolite. 

Angle 
between 

v l a v  

V & 111 

111 & I1 

I1 & R.M. 

Circle readings, telescope being set on VI 

177" 58' 857' 69' 197O68' 17a6Y' 217O52' 87'68' 

w n I w 4 1 

d 38-60 h 45-54 h 42.86 d 36'41 h 42.84 h 38-20 
d 40.6 I d 40.51 d 40'94 ' d 36.09 h 43'50 h 36.56 

39-61 43'03 41.90 36.26 43'1 7 37'38 

d 46-73 d 34'43 h 40.80 h 37'13 h 33'23 h 39.86 
d 47'73 d 33'80 d 45.20 h 37-46 h 33'23 h 40.80 

47'23 34'1 J 43-00 37'30 33'23 40'33 

d 16.89 d 27-02 h 18-96 d 21.76 h 32'67 h 19.90 
d r 5-89 d 29.69 1 18-03 d 22.76 h 31.67 h21 .26  

h 20.34 d 20.76 

16'39 28.36 19.1 I 12.76 32-17 10.64 

2 38.94 1 30'97 h 42-37 h 38-40 h 36.63 h 37-44 
h 35'36 1 3 3 ' 3 0  1 37'67 h 38.07 h 36.30 ?t 33'77 

h 29.67 1 40'33 d 35'79 

37-15 31'31 40' I z 38.24 36.47 35'67 

M - ?dean of Ctmu 
co = Rel~tlve Wei$ 
C - Concludeddngle 

M = 4oH-23 

w =  0.63 
1- - 
10 
- 1 - 5 9  

C = 4.4' 10' 40"' 23 

M = 391Y' 20 

w =  0'20 

I - =  4 - 9 0  
W 

C = 5 lo 2' 39"' 20 

M = 23"' 24 

W = 0 - 1 7  
I 
- = 5 ' 9 5  w 
c = 78O 28' 23"' 24 

M = 36".49 

w = 0.62 
I - - - 1 - 6 3  
w 
C = 8" 26' 36". 48 

At V (Adhlir) 

October 1843; obeerved by Liezltenarct A. Rivers with Dollond'e 16-inch Theodolite. 

Angle 
between 

111 b IV 

- -- 

Circle readings, teleecope being set on I11 ' Y - Yean of Orsup. 
to - Relatire Weiglrt 

20" 0' Zooo 0' W 1' 220" 1' 60" (Y 2U0V 1 C = Coucluded Angle 

I n N I Y n 

h 28-34 h 30.67 h 26-34 h 38'00 h 30'34 h 27-67 
h 2.9~00 h 35.00 h 28.00 h 36'67 
d 26.00 h32.00 

30'33 131.33 
L 28.33 h 24'00 h 34.34 
d 30'84 h 31'33 

17'78 32-56 28.38 37'34 28.22 31-17 

M =  3oH'91 

w = 0.40 
I - = a -48 
W 
C = 5 0 ~ 5 7 '  3 o N ' 8 j  
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At V (Adhbr)-- (Continued). 

M - Mean of Qrou I 
ro - Relative weigEt 
C - Oouoluded Angle 

M = 35"- 80 

w =  0 . 2 3  
I - - 
w - 4 '37 
C = 46O 32' 35". 8 I 

M =  1 1 ~ ~ 7 5  

w = 0 . 3 0  
I - - ,- 3 '34 

C = 77O42' 11"-71 

Angle 
betwwn 

IV & VI 

VI & VII . 

Circle reedings, telescope being set on I11 

40° 0' roo" CY 40" 1' 220° 1' 60° 0' 240' 0' 

w n n w u N 

h  3 6 ; ~  h 3 3 ' 3 3  1 4 2 . 3 3  h  28.67 h  39.66 h 37 '00  
h 33 '00 h 38.66 1 3 9 ' 3 3  k 31.66 h40 .67  h 3 7 - 6 6  
d  31 ' 8 3  d 4 q - I I  1 4 2 . 6 7  h  3 7 - 0 0  

d 36-66 

33-61 3 1 - 0 0  41.92 30'17 41 '00 37'08 
0 

L15.66 h  16-67 h 17.66 h  11.67 h  8.34 
1 1 4 . 6 7  ?t 12.66 h  16-34  h 5 ' 3 4  h 7 ' 3 3  h 7 - 6 7  

d11 .49  d 8 . 1 2  6 .33  h  15'00 
d  9 ' 7 8  

1 6 - 5 1  1 6 . 1 7  8 - 4 4  10.10 ' 3 ' 2 7  5 '93  

At V I  (Kumbhhrli) 

October and Novembe?* 1843 ; obee?*oed by Liezdtennttt H. Rinerrr with Dollond'8 16-inch Theodolite. 

M - Mean of Qmn r 
rr, - Relative WeigEt 
C = Concluded Angle 

M = 41".68 

w =  0 . 2 7  
I - = 

TU 3 '7'5 
c = 59O 52'41W'73 

M = 64"-48 

w = 0 . 4 4  
I - - - 2 -29 w 
c = 42O39' 4"'42 

M = 57#' 22 

w = o -30  
I - - 
W 
- 3 -38 

C = 44' 32' 57"'20 

Angle 
between 

VIII 81 VII 

VII & V 

V & 111 

Circle readings, telescope being set on VIII 

232' 59' 5S0 1' 252' 65' 72' 56' 272O 66' 92' 66' 

m w w w 

h  42.67 h 38.67 h 3 7 . 0 0  2 33'67 1 4 7 ' 3 3  
h 4 8 - 0 0  h 3 9 . 6 6  h  37'66 h43'67 h 44'66 1 4 9 ' 0 0  
A 49 '33  1341-84 d 3 5 . 1 2  h  43'67 

46-67  39' 17 37'33 43'39 36.82 4 6 - 6 7  

h 6 5 . w  h 68.66 h 6 7 ' 0 0  h63.00 1 7 0 ' 3 3  h  64.67 
h  59'33 h  67'67 h 64.67 d 6 1 - 1 7  h68.00 d 6 o - 5 0  
h 55'67 d 6 0 . 1 8  h 69 '34  

d 6 6 - 6 7  d  59 '83  d 6 2 - 3 3  d63.77 

60.58 6 8 -  17 65 .84  63-03  68' 59 6 1 - 6 7  

h 60.67 h  55 '00  h 6 3 ' 0 0  h 55-00  1  56.33 h  54'33 
h62.00 h  54-00 h  6 3 - 0 0  1 57'33 1 5 5 ' 3 3  h 56.00 
h  6 3 ' 3 3  1 55'33 h 52-00  d jo.67 
d 6 4 . 3 3  h 5 1 - 0 0  

62 '58  54' 50 63'00 55 '89  53'67 53'67 
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NOTE.-EM. denotes Referring Mark. 

J 

At VI (Kumbh&rli)-( Continued). 

Angle 
between 

111 & I V  

Circle readings, telescope being set on VIII 

23a0 6~ 68" 1' 262'65' 7806b8 272' 65' 9Z0 66' 

n ,I 4 e n Y 

h54 '33  h  53'67 h  52'00 h 57-33 A 55-34 
h  52'34 ?J 56.33 h5° '33 1 5 9 ' m  A 55'33 ,556.00 h 60.00 

h 56-67 h  56.66 

53'34 55-00  51.17 57-00  56-67 57'33 

M = Mesn of Group. 
w - Relative Weight 
C = Concluded Augle 

M = 55"'09 

w = o - 8 8  
= - - - I - 14  
w 
C = 44O43'55"'13 

At V I I  (Mhya) 

* November 1843 ; and t October 1844; observed by Zieuteltant H. Rivers with Dollotrd'8 15-inch Theodolite. 

An 
between 

m 

V & V I  

+ 
VI & VIII  

# 

VIII  & IX 

t 
V & B.M. 

% 

Circle readings, telescope being set on V 

852' 4' 17!4"4' 12" 5' 192' 6' 88' 4' 111204' 

. n n Q n w v 

d 5 1 - 5 8  h  46.00 d39.48 d q 8 - 5 6  d  40' 10 h 55'34 
d 5 2 - 5 9  h 4 2 - 0 0  d40 .14  d48 .56  d38 .09  h 52'66 
d53.25 d 39.81 h 48-67 

52'47 4 4 - 0 0  39-81  48-56 3 9 - 1 0  52'22 

h  55'00 h62 .33  h 63.00 h  56.00 h  6 6 - 6 6  h  62.00 
71 58-00 d 6 2 * 0 0  h 6 1 . 0 0  d 5 2 - 1 6  h  7 2 ' 3 4  i i61 .34  
d56 .01  h  59-67 d52.16 d 6 4 - 5 8  
d 5 5 . w  161 .66  - 
d  54'34 

55'67 6 2 - 1 7  61 ' 3 3  53'44 6 7 - 8 6  61 ' 6 7  

. h  18-00  h  13'33 h  12.66 h 2 1 - 0 0  h  18-00 h 11'66 
h 16.33 d 13'50 h  14-67 h 22-67 h  10'66 d 5 '43  
h  20'33 h  16-33 d 10.77 
d 17'99 h  15.66 

18-16 13-42 14'83 21-84  14.33 9 - 2 9  

h 16.66 h  9 '33  h  17.66 h  15.67 h 8 - 6 6  h r q ' o o  
h  16 .33  h 12.67 h  18-67 h  15.00 h  9.00 h  14.66 

h 1o.00 

16.50 10'67 18.17 15-34 8 - 8 3  14'33 

M = Mean o f  Group. 
w - Relntive Weight 
C - Concluded Angle 

M = 46"-03 

w = o - 1 7  
1 - - - 6  - 0 6  

W 

C = 59O 38'46"07 

M =  60"-36 

w = o - 2 2  
1 
- =  4 ' 5 9  
W 

C = 54O48' ow-34 

M = 15"'31 

w = o -30 
I - - 
w - 3 '3' 
c = 70°56 '15" '29  

M = 13"-97 

w = o .46 
I - - - 2 - 1 6  
W 
C = 1 7 ~ 5 6 '  13".96 
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k 

At V I I I  (Manoli) 

November 1848 ; observed by Lieutenmt H. Rivers with Dollond'~, 16-hch Theodolite. 

Angle 
between 

X & I X  

IX & VII 

VII & VI 

Circle readings,teleacope being eet on X 

2 0 6 O  7' 2a" 7' 826' 7' 46" 7' 24s" 6' W6' 

N N N n N N 

h q0.00 h 31 ' 3 3  h 35'00 h32.00 34'67 1 2 9 ' 6 7  
h 29-34 h32.34 h 28.00 h32 .33  h99 .33  

h39'00 h 2 6 a M  
h37.67 

- 
38 . 89 28.89 33 '67  30 '00  3 3 - 5 0  29-50  

h 13.00 h 13.00 h 8 - 3 4  R 19'00 h 17-67 hz1.00 
h 13.67 lh21.66 h 1 1 . 6 6  hz1.00 h 18'67 1 2 0 - 6 7  
d 16 '33  d x g - 7 8  d 10.00 

14'33 19 '81  IO*W a o m w  1 8 - 1 7  20.84 

h 24'34 h 21-34 h 26.66 . h 16.00 822 .66  h a 1 . 3 3  
h 23.00 h 19-67  h 26.67 h 17-33 h 24-00 h l g ' w  
d26.66 ' L 21.67 d z 6 - 6 7  

d20 .84  

24-67 10.88 16.67 16-67  23'33 20.17 

M - Mean of Groups 
w - Relutivs Weight 
C - Concluded Angle 

M = 32"-41 

w = 
1 

0 '39 
- =  2 ' 5 5  w 
C = 53' 56' 32'"42 

M = 17"*19 

w = 
1 

0 '33 
- - - 3 -06 
w 
C = 54'37' 17".17 

M = 22".'~7 

w = o .46 
1 
- = 2 - 1 8  
W 

C = 65' 19' 2 z Y * 0 8  

At I X  (Ghirya) 

December 1843 ; obsemed by Lieutenad H. River*s with Dollorad's 16-inch Theodolite. 

df - Mean of Groups 
w - Eelstire Weight 
0 - Concluded Angle 

M = 32"-47 

w =  0 . 4 6  
I - - -  2 ' 1 7  
W 

C = 54' 26' 32n.51 

M = 63"- 75 

w =  0 ' 2 3  
1 - - 
w - 4 '29 
C = 52' 7' 3"-72 

Angle 
between 

VII & VIII 

VIII & X 

b 

Circle readings, teleecope being eet on VII 

1lro"O' 820" 1' 160"O' SW'O' 1.30" tY 0" 0' 

N 4 N N 4 * 
h 3 1 . 3 3  h 37'34 h 28.33 140.34 A28.66 h 3 6 - 3 3  
h 28.33 h33 .67  h 29.67 h39 .00  . h 30'66 h32.66 
d 32-81  d31.45 h 33-00 d27.50 h 34 '00  

h 33'34 

30'83 34'49 19'00 37'45 28.94 34-08  

57'67 h 60.33 h 70 '33  h 57'33 h 68.67 h 66.67 
h 60.00 d55 .44  d70-66 h66.00 h 69 '67  h 6 1  ' 6 7  
d 6 1 . 8 3  d 5 g - 1 1  h 60.00 d 6 7 - 0 1  h 64.66 

59'83 58.99 70' 50 6 1 - 1 1  68 '45  6 4 - 3 3  



14-0. SOUTH KONKAN COAST SERIE8. 

At IX (Qhiryrt)-( Continued). 

M - Mcsn of Group 
cc - Relutive Weight 
C - Concluded Angle 

M = 31"'17 

w = o -30 
I - 
w - 3 '37 
C = 62O45'31~'20  

Angle 
between 

X & X I  

Circle readings, telescope being set on VJI 

l @ O '  820° 1' 160" 0' 8 40' 0 180° 0' O" 0' 

I ,I I H ? " 
d g 4 . 1 1  d 3 2 - 1 7  d 2 8 . 1 0  d 3 0 . 2 3  h 4 z - 0 0  d  27' 59 

h  38'00 d30 .44  d30 .17  d28 .77  d  29-22 d 2 6 . 5 9  
d38.67 d 2 9 . 4 4  

d 3 0 '  X I  

39' 56 3' ' 0 3  31.17 28.44 29 ' 73  17-09  

At X (Valvan) 

November 1043 ; observed by Lieutenant H. River8 with Dollond'e 16-irich Theodolite. 

Angle 
between 

XI1 & XI 

XI &IX 

IX & VIII 

Circle readings, telescope being aet on XI1 

883' 6' 168' 6' 353" 6' 17S0 6' 13' 7' 193' 8' 

I I n 4 " " 
d  6.78 d  6 - 1 1  d  9 - 7 7  d  4.56 d  6 .78  

8 ' 3 3  d  6e78 d 8 - 3 4  t i 1 1 . 1 1  d 3 . 1 0  d  3 - 2 3  d 7 .11  

M - Mrsn of Groups 
w - R~lativs Weight 
C = Concluded Angle 

M =  6".93 

At XI  (Parule) 

December 1843 ; obee,elaed by L iedenant  H. Rivers with Dollond'e 16-inch Theodolite. 

Angle 
between 

3;X&X 

d 7 . 1 1  w = I -46  
d 8 .10  ' =  0 . 6 9  

W 

8.34 6.78 8.61 7.02 3 ' 9 0  6 ' 9 5  / C = 51' I' 6".93 

h  54'00 h63'00 h  56-33  h  60.00 h  55'33 h  56.66 
h  53'67 h 60.00 h  54 '31  h 57'33 1 56.67 h  54 '00  

h  58.67 h  59'33 1 6 2 . 3 3  55'67 

53'84 60.56 56'67 59'89 55'89 55'33 

h30 .34  h 19.33 h  23-00  h 3 1 . 3 4  h 28.00 h 27.67 
h  30.66 7 '19'33 h  30.00 I 2 3 . 6 7  h 28-00 h 30.00 

h 2 5 . 3 3  h 2 6 . 6 7  h  25.67 h  29.66 
h  20.67 

- 

30 '50  20.66 26.56 25 '34  28-55  28.81 

Circle readings, telescope being met on IX 

24" 41' 2M0 4'2 44" 41' 224' 41' 64" 41' 244' 41' 

,I I #I I ,I I 

h 42'33 h  38.33 1 3 3 ' 3 3  h 4 4 - 3 3  h 4 3 ' 3 3  h43.00 h 4 1 . 3 4  
h 44'67 h 4 3 ' 0 0  R ~ 5 . 3 3  8 41 ' 3 3  hq2.00 

h  42 '00 

43'50 40.67 34'33 42'33 4 3 - 1 1  4 1 ' 6 7  

M = 57"*03 

w = 0 .  74 
I - - - 
W 

1 '  34 

C = 61' 55 '  57'"o; 

M = ~ 6 . ~ 7 4  

w = 0' 41 
I - - - 2 '  42 
W 

C = 73'56' 26".66 

M - Mean of Qronps 
w - Relntive Weight 
C - Concluded Angle 

M = 40"-94  

ro = o -49 
I - - - 2 -05 
W 
C = 55°~8'40"-95 



PRINCIPAL TRIAJYGULATION. OBSERVED ANGLES. 

- 

C 

At X I  (Parule) - (Continued). 

*December 1843 ; and tFebrzcny 1844; observed by Lieutenant H. Rivers with Dollond's 16-inch Theodolite. 

Angle 
between 

X & XI1 

t 
XI1 & XIV 

Circle readings, telescope being set on IX 

ZC 11' 204' 48' 44' 41' 22J041' 64'41' 844' 41' 

w 4 4 " 4 4 

h  64.34 865 .67  h 6 4 . 3 4  h  56.33 h 6 7 - 0 0  168 .67  
h66 .67  h 56.67 h 59-00 h 5 7 ' 3 3  h  64.00 h 6 8 . 3 3  

h  56-67  h64 .66  
d 6 0 - 7 8  h 6 9 . 6 7  

1168.33 

65 '51  59'95 65 '60  56-83 65-50 68-50  

Circle relrdings, telescope being set on XI1 

38O 29' 2180 28' 68' 29' 8880 29' 78' 29' ~68' 28' 

I 4 4 4 " 
h 0 . 3 3  h 1 . 0 0  " 3 3  h ~ ' ~ 7  h 3 - 3 4  h  0'00 
h 2 . 3 3  h 3'67 h 2 . m  h 2.66 h  4 ' 3 4  1 3 . 3 3  

d q - o o  h 3 . 3 3  h  4 - 6 7  h  4.66 
d  5 - 8 3  d 4 - 8 3  
d o . 8 3  

M 3 Mean of Cfroupr 
o - Relative Weight 
C = Ooncluded Angle 

M = 63"-65 

w = o -27 
- I - 
w - 3 -72 
C = 58O 29' 3u-62 

M = 2". 97 

w = 3 '09 
- I - - o '32 
w 
c = 29O 45' 3"'01 I 1 - 3 1  2.89 2 -66  4 - 4 6  3 ' 8 4  2 -66  I 
M = 5"-22 

w = o -50 
I - - 2 '00 
w 
C = 26'48' 5w.zz 

t 
XIV & XI11 

h  4 - 0 0  k 1 3 - 0 0  h0 .67  h 2 .OO h 6 . 0 0  h 1 . 3 3  
h 2 . w  h 8 ' 3 3  h 5 . 6 7  !I 8.34 h 6 - 0 0  h 3 ' 3 3  

d 1 2 - 3 3  d 5 ' 1 7  d 5 . 6 7  h  1-00 

d 4 . 5 0  
d3"7  . 

3 - 0 0  1 1 - 2 2  3 - 8 1  5 - 3 4  6 - 0 0  1.89 

At XI1 (Chaukola) 

December 1843 ; obsemed by Lieutenant H. Rivers with Dollond's 16-inch Theodolite. 

Angle 
between 

XIV & XI11 

t 

Circle readings, telescope being set on XIV 

829' 88' 149' 38' 349" 39' 169" 39' 9" 88' 189' 39' 

d 4 3 ' 4 4  d 4 2 . 1 7  d 3 8 - 1 2  d 4 6 . 0 0  d53.50 d 5 8 ' 2 7  
d 4 5 ' 4 4  d 4 2 - 1 7  d q 1 . 1 2  d 4 4 - 0 0  d  56-17 d 5 1 . 6 1  
d  41 ' 4 4  d 4 3 - 1 8  d 5 5 ' 9 4  
d q a - 7 8  

43-28  4 2 - 5 1  39'62 45.00 54-84 55'27 

M - Mean of Orou e 
to - Relative 
C = Concluded Angle 

M = 46". 75 

W = 0 -13 
I 
- = 7 -58 
W 

C = 40° 24'46''-75 



SOUTH K O N W  COAST SERIES. 

NOTE.-R. M. denotse Ibferring Mark. 

At XI1 (Chauko1a)-( Continued). 

df - Mean of Gron 
w - Relative 
C = Concluded Angle 

M = 23.~71 

w = o -36 
- ' = 2-76 
W 

C = 70' s123'*70 

M = 6 1 ~ ~ 4 9  

w = o -31 
I - 
w - 3 "7 
C = 70~30' lM'49 

M = 29*'43 

w = I -31 

- I = o -76 
w 
C = lg021129"'43 

Angle 
between 

, XI11 & XI 

XI &X 

X & R.M. 

Circle readings, telescope being eet on XIV 

329" 8 8  149O 38' 849" 89' 169' 89' go 3 8  189" 89' 

4 I 4 4 4 'I 

h22.33 h 25.67 h21-33 827'33 h 17.00 h 17'00 
h22.33 h 27-34 h 26.34 131-00 h 19.00 

h 22-33 
h 19-33 

h 25-67 h 26'33 h 24*00 
123.33 hz6-33 

23'42 26-45 23'89 29'17 21-17 18-17 

168.34 h 58-67 h67.67 h 58.34 h 59'33 h 62-00 
h64.67 h 58.00 h 69-67 d58.84 h 57'33 h61.33 
d66.66 d57.50 164.33 d57.18 59'33 h 60.33 
d67.66 d66.22 h55.00 

66-83 58.06 66-97 58.12 57'75 61-22 

h30.33 133'00 lr 27.66 h 29.00 h 30.67 h 26.34 
h 32.00 h 32-00 h 26-00 h 30.66 h 28.67 h 29.67 
h 30.00 d31.66 125.67 dz9-50 h zg'oo h 29.00 
h 30'33 d25.44 h 28.67 
a30-82 
d31-82 

30'88 32-22 26-19 29'72 29'25 28- 34 

At XI11 (Agoada) 

Febmcary 1844 ; observed by Lieuteaant H. River8 with Dollolzd's 16-inch Theodolite. 

Angle 
between 

XI & XI1 

XI1 & XIV 

Circle readings, telescope being set on XI 

178" SS1 368' 22' 198' 24' 11)' 2U 218'24' 880 ~ 4 '  

4 4 'I 9 4 4 

h 27.00 h 36.00 h 32.66 h23.34 h 37'34 h 19-00 
h 26.34 d33.00 h 38.67 h31.34 h 34'33 125.33 
d 24-34 d 32.00 L 32.67 h31.33 

25-89 33'67 34'67 27-34 34'33 2 2  ' 17 

df = Mean of Grou 8 

cc - Relative ~ e i g K t  
C - Concluded Angle 

M = 2gH.68 

w = 0 '20 
I - - - 5 '10 
w 
C = 53O 211 29"' 73 

h 70'34 h 54-67 h 56-67 h 60.66 11 60.66 h 68.00 
h68.66 h57.33 h 53'66 h 53-00 h 58-00 h62-00 
168.00 h 56 .oo h 54'33 1 53'33 h 60.34 h69.34 
d66-67 1352.50 h63-67 

68.42 55'13 54'89 55'66 60.67 66.45 

M = 60". 20 

w = o -16 
1 - - - 6 -29 
w 
C = 48' 15' oM-22 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 17-c. 

At XIXI (Agoad&)-- ( Contittued). 

M = Mesn o f  Groups 
w = Relative Weight 
C - Concluded Angle 

M = 2 4 " - 8 7  

w =  0 . 1 6  
I - - - 6 - 2 5  

W 

C = so0 4' 2 4 " ' 9 5  

M = 6 2 " - 3 3  

w = 0 - 3 2  

- I - 
w - 3 "5 
C = 26' I 8' 2" .3a  

Angle 
between 

XIV & XVI 

XVI & XV 

Circle readings, telescope being set on. XI 

178O 23' 368O 22' 198" 24' 18' 24' 218'24' 8 8 O  24' 

I n ,I n t w 

h25 .33  h 2 1  '00 h  27-00  h  3 2 - 0 0  h 33.66 h 16.67 
R  21-66 h  19.67 h 3 0 . 3 3  h  31'34 h 27-67  h 16-00 
d 2 1 - 3 3  h  30'66 d  31'67 h  23.66 

d31 .68  d  29.67 
d27.34 

22-77 20 '34  29 '40  31 ' 6 7  28'67 1 6 - 3 4  

1 6 2 . 6 7  d 6 7 . 1 1  h  6 1  -66  h63.00 
53 'a ,  d63.01 

h 6 2 . 0 0  
d 5 8 - 8 3  1368.44 h 6 6 - 0 0  d62 .33  h  57'00 
d62 .16  d 6 6 . 3 4  d  55'00 d 6 5 - 6 7  

d63 .01  
4 6 2 . 6 8  

6 1 - 2 2  67 '78  6 3 - 9 4  55'00 6 3 ' 8 9  6 2 - 1 7  

January 1867; observed by Zieutertant H. Dotter ,  R.E., with Barrow's 24-inch 5eodo l i t e  No. 2. 

Angle 
between 

XVI~I 
XVII 

XVII 

Circle readings, telescope being set on XVIII M = Mean of @mu 
w - Relative 'Xeigfft 

O0 1' 180°1' 79'12' 269' 11' 168'2%' 3380 22' 237081' 6'i0 31' 31604Y 1860 44' - Concluded Angle 

w w w I 4 n " 
h32 .08  h 3 3 - 9 8  133.96 135.36 h 3 4 - 3 8  h 35.68 h31 .40  h36 .50  h 3 4 - 1 8  h34.46 
k 3 4 - 2 2  h 3 3 - 4 2  134 .28  136 .48  d 3 3 - 8 6  d 3 1 . 6 7  h34.02 h36 .46  134.00 2 3 4 ' 1 2  

R ~ I - 3 8  

33'15 3 2 - 9 3  34-12  35-92  34 '12  33.68 32 '71  36.48 3 4 - 0 9  34-29  

h ~ o . o o  h 1 1 . 6 8  h ~ o - 4 2  h r o . 4 ~  h  10'30 R10'08 ?i 9.68 h r 1 . 3 8  h10.50 h  9.52 
h 1 1 . 4 6  h  8.64 h  9.30 h 1 0 . 4 4  h 1 0 . 3 2  h  8.92 h x x m g o  h13.36 212.56 i 1 1 . 5 2  

h  7 ' 3 2  

1 10.73 9'" 9 - 8 8  10.43 I 9.50 10.79 12.37 1 1 - 5 3  10.52 

M = 3 4 " ' 1 4  

w = 5 ' 2 4  

I _ - - o -19 
W 

C=4.+j0 3'34"'13 

M = loU.53 

= 7 '30 
I - - - o -14 
w 

= 4 3 ~ 4 0 t  

At XIV (Salili) 

J a n u a q  1844 ; observed by L.iezete?zant H. Kivers with Dollond'e 16-inch Theodolite. 

b d e  
between 

XVI & XV 

Circle readings, telescope being set on XVI 

208O 48' 480 41' 228' 41' 48" 42' 2 48' 42' 68' 4%' 

w 4 w # w w 

h 76.67 1 6 6 . 6 7  h  73.66 h  72.00 h  6 2 - 0 0  h 68.67 
h  74 '33  h 66.00 7 4 ' 0 0  1 6 7 . 3 3  h 7 0 ' 3 3  h  70 '33  
h77 .67  h 68.00 h  6 2 - 0 0  h  69 '67  d  57'67 

h 65 '34  h  68.00 

76 '22  66.89 7 3 ' 8 3  66.67 6 7 - 5 0  65-56  

M - Mean of Groope 
w - Relative Weight 
C - Concluded Angle 

M = 6cf.45 

w = o - 2 6  
I 
- = 3 -86  
w 
C = 34O41' 9'"36 



18- c. SOUTH KONKAN COAST SERIES. 

i 

At XIV (Salili)-( Continued). 

Angle 
between 

XV & XI11 

XI11 & XI 

X I  & XI1 

Circle readings, telescope being set on XVI 

20B0 43' 2S0 4 1' 228" 41' 4a" 42' zss" 42' 6a0 48' 

m n n rf n rf 

h53.33 h 62.67 h 60.67 h66 -66  k 61 'oo 
h 51-67  

h 54'33 
h 62-67  h 5 2 ' 0 0  h  68.00 h 62'00' h75.33 

d 51'00 h58.33 d 5 1 - 2 2  h65 '33  h 58-00 d 59-17  
d61 .23  h 56'00 

- 
5 2 - 0 0  60.67 5 2 '  5 2  64-31  59'17 67-05  

h 26-34  h z5 .00  h 25-33 hnr .00  h 29'33 h 20.67 
h 26.33 h 25-00 h 26-67 h 18 .34  h 20.67 h 13'34 
h 26'33 ii 25 '00 h 28.34 h 18.00 h32 .33  h 20.66 
d ~ 4 . 8 3  d24 .83  d r 5 . 0 1  h32.34 

25 ' 9 6  25 ' 00 26'29 18.09 28-67 18 '2% 

h 5 8 ' c o  65.3'00 h 54'00 h62.00 h 56.33 hg8.00 
h 61.34 h 53 -67 h 55 '67 h 60'33 h 49-00 h60 -33  

h52 -67  h60 .33  
h 54.00 

59'67 53 ' 3 4  54.84 61' 17 53 '00 59'55 

Irl - Mean of Gronpm 
w - Iblutive Weight 
C - Concluded Angle 

M = 5(j1"29 

w =  0 . 1 5  
I 
- - - 6 -67 
W 

C = 6 5 O  I '  59'"' 2 9  

M = 23'"71 

W =  0 0 ' 2 7  
I - - 
W - 3 '65 
C = 51 ' 35' 23"' 73 

M = 5b1"93 

w = o -JZ 
I 
- = 2 -38 
W 

C = 39'44' 56'".91 

January 1867 ; observed hy Lieutenant H. Trotter, R.E., with Bawow'e 24-inch Theodolite NO 2. 

M = Arean of Cfroup 
w - Relntive Weight - concluded dngle 

M = 3''-89 

w = 4 -34 
- I - - o - 2 3  
W 

C = 6 4 " 5 8 ' 3 " - 8 8  

Angle 
between 

XVII &XI11 

Circle readings, telescope being set on XVII 

3bQ064' 179'64' 78'50' 258" 50' 158'24' 338"5&' 287'37* 67'36' 816O43' 136- 48' 

rf rf n n n n n w w # 

h4 .14  h3.84 h4 .28  h 5 - 6 8  h r - 5 8  1 3 - 2 6  52 -20  h 1 . 1 0  16 .78  h5.42 
16 .04  h5 .04  h4 .66  h 4 . 2 4  h 1 . 7 3  13 .40  h3 .84  h 1 . 7 8  h5 .54  h3.00 

h3 .44  h a - 8 8  

5 - 0 9  4.44 4.47 4 -96  2.24 3 ' 33  3 -02  1.44 6 - 1 6  3'77 

At XV (Pi l)  

Ja9tlcny 18%4; observed by Liezltenaltt H. Rivers with Dollond's 16-inch Theodolite. 

M - Mean of Qmopr 
w - Relative We~ght 
C - Concluded Angle 

Angle 
between 

Circle readinge, telescope being set on XI11 

841" 24' 61' 5% lo 24' 181" 24' 21" 25' 201° 25' 

XI11 & XIV 

n n M = 30'" 05 
h a 8 - 6 6  h 26.67 A33 ' 3 3  h 27.66 h 26.00 
h 29-33 h 27-34 h31 .00  132 .66  h 30.00 w =  o 

hg1.00  h 26'33 ' 84 h32.00 h31 .33  I - - - I ' 1 9  
w 

30.00 27.01 33'22 32-17  30'44 27'44 C = 38' 35' 30"*06 



PRIXCIPAL TRIANGULATION. OBSERVED ANGLES. 
19-c. 

NOTE.-R.M. denotes Refeming Mark. 

At XV  (Pi1)-( Continued). 

11 - MOM of Grou s 
w - h1.ti.e weigKt 
C - Concluded h g l e  

M =  zg"-27 

w =  0.44 
1 - =  2 - 2 6  
w 
C = 70'38' 2gN.24 

Angle 
between 

XIV & XVI 

Circle readings, telescope being eet on XI11 

841' 34' 161' 24' la Z4' 181. W Zl"Za' 201: 26' 

9 n w w w ? . . 
h 26-00 h 35'67 h 18-66 1 3 3 ' 3 4  1 28-00  h 27-34 
h 27-00  h 3 4 - 0 0  h 1 7 - 3 3  L 3 2 - 0 0  h 29-00 h 29-34 
125 .33  125.34 h ~ 4 . 0 0  

h 27.00 h 26.00 

26 '11  34'84 28-00 32-67  17-34  26-67  

At XVI (Kumbhhi) 

Jattua~y 1844; observed by Zieutettant H. Rivers, with Dollm#s 16-inch Theodolite. 

M - M-II of Qrot~pr 
w - Relative Weight 
C - Concluded Angle 

M = 92 

W =  0'42 
1 - =  2.36 
'10 

C = 44' 27' 48". 92 

M = 27..54 

w = 
I 

0 '53 
_ - - I -87 
w 
C = 30' 12' 27"'55 

M = 45''*10 

w = 1 ' 5 2  

- I = o '66 
w 
C E 20' 48' 45u* 13 

Angle 
between 

xv & XI11 

XI11 & XIV 

XIV & B.M. 

Circle readings, laleacope being set on XV 
804' 8 1' 144O31' 824O31' 144" 31' 844' 82' 1 6 P 3 ~ '  ' 

9 9 9 9 w ? 

h 54'33 1 5 5 ' 3 4  1 49 '00  h 50.67 
h 53.33 

h 44-00  . 

h 49-67 h 51 '00 1 4 5 ' 3 3  h 44'33 h 45'66 
' h49 .67  1 54 '31  h 49-00 A 43-66 h45.00 1 4 4 ' 3 3  

47.00 h 5 5 - 3 3  

52-15 53'56 47'78 4 5 - 0 0  49'67 45'25 

h 25'33 k 19-00  h29.33 1 2 4 ' 3 3  h 33-67  
h 28.33 h 26.33 h 30' 00 A 26-  34 1 26'34 h 35 '00  
h 26'00 h 26'33 h 19-33  h 98-00  4 30'33 h 32-67 
d24.45 h 26-00 A 3 1 - 3 4  

16-03 23-89 29-55 26.17 26'78 3 2 - 8 4  

A 47-00 1 44'66 47-00  1 5 3 ' 0 0  1 49-00 h 47' 67 
h 44-67  44-00 h 44.00 1 4 5 ' 3 3  44'34 

h43'00 h 4 2 . w  43-00 A ~ I - w  h 48.00 h 44' 33 1 45.00 
d 42-79 45-00 h 45'34 

h 44'00 

44'37 4 2 - 8 9  44'33 47' 50 46-21  45-27 



SO'UTH KONKAN COAST SERIES. 

At X V I I  (Bori) 

January 1861 ; obeerved by Lieutenant H. Trotter, R.E., with Barrow'e 24-inch Theodolite No. 2.  

M - Yean of Group 
w - Relative Weight 
C = Concluded Angle 

M = 4 7 W -  86 

= 3 '19 
I - - - 0 '31  
w 
C = 71°21147".85 

M = 6 z n . 7 9  

w =  5 ' 9 2  
- - - 0 ' 1 7  

w 
3' 2 y - 8 0  

M =  21w.59 

w = 6  - 3 8  
I - - - o -16 
w 
C = 40'36' 21"'59 

Angle 
between 

SIII&XIV 

XIII&XVIII 

XV1ll&XIX 

Circle readinge, telescope being eet on XI11 

6401!3' 7Q0Y 25Q08' 1680IY 888O11 287'36' 61086' 8 1 F I  13601 W e  21' 6m 

4 I I 4 W V Y I R V 

149.26 1 5 0 ~ 0 4  546.68 A5oV;6  147.26 h 4 9 - 9 6  146 .94  1 4 5 ' 3 4  h4-1-96 h45.62 
h50.60 h  30 149 .34  1 4 9 - 0 8  1 4 5 . 1 8  h 4 g - 6 2  h46 .10  h46'48 h47.76 h 4 5 - g 4  

f i 6  150.00 h47 .80  

49'93 4 8 - 2 3  48.01 4 9 ' 9 2  46 '22  49 '79  4 6 - 5 2  4 5 - 9 1  47'57 46 '45  

864 .74  1 6  78 h63.02 1 6 4 ' 3 4  h63 .44  862 .24  1 6 1 - 4 0  h62.52 h61.76 h62.96 
h62 .08  h64.10 162.54 157 .92  164 .52  h 6 2 . 8 4  h63.32 h63.20 d60.12 

h62.46 h 6 3 - 3 0  

63-41  63'79 63'56 63'44 60.68 63'38 6 2 - 1 2  62.92 62-48  6 2 - 1 3  

hzo‘54  8 x 9 ~ 6 0  ~~~~96 1122'86 h23.02 h22.70 h2r .10  h20.94 h22 .38  
h23.02 K4 h z o . 1 2  h z 1 . 9 2  123 .58  h z 1 . 4 8  h z z . 5 0  h 2 1 - 8 0  h  19'28 iC23.36 
h18.98 h20.82 h 1 9 ' 4 4  
h z z - 5 4  

21.27 20.93 19.86 21 .94  23.22 22-25 22'60 21-95 2 0 ' 1 1  21 '73  

At XVIII (Jarma) 

Pebruary 1866 ; obeerved by Captain C. T. Za ig ,  R.E., with Ban.ow'8 24-irwh Theodolite No. 2. 

,If = Afenn of Qroupe 
w - Relative Weight 
C - Co~icluded Angle 

M = 42"-02 

w = 5 ' 7 0  
I -  - - o . 1 8  
W 

C = 5 6 O 2 0 ' 4 2 ' ' - 0 2  

M = 57" '35  

= ' 3  '50 
I - - - o - 0 7  
w 
C = 8 0 0 3 1 t 5 7 ~ , 3 5  

M = 24''- 96 

= 6  .a0 
I - - - 0 '15  

C = 59' 53' 24"' 96 

Angle 
between 

XX'XIX 

XIX&xV1l 

XV1l&X1ll 

Circle readings, telescope being set on XX 

0'0' 180°C)' 4S013' 22S013' 66°P41 266O24' 129°36' 809'36' 17Z0& 85e048' 

n 4 R 9 R 4 w I m * 

143 .42  h43.00 ir 45.18 h  40.98 E 4 1 ' 2 8  1 4 1  ' 9 2  141.76 h41.36 A41.08 h40.08 
h43.16 h ~ 1 . 9 2  h44.40 1 4 0 . 4 8  142.56 142 .92  h 4 1 . 2 2  h 4 1 . 6 4  h 4 1 . 1 2  140.84 

43-29 42-46 44-79  40'73 41.92 42-42 41.49 41-50  41-10 40.46 

h  55-86 A 55'74 h  57-50 h  59-40 1  57'38 2 57.88 h  57.42 h  57-38 h  58.08 h  57-20 
1 5 6 . 1 4  h57 .14  157.36 h 5 8 - 7 2  156 .78  157 .92  h57.86 h57 .26  h56.80 h57.26 

56'00 56'44 57'43 59'06 57-08 57'90 57'64 57-32 57'44 57-23 

526.98 h  23.06 ir ~ 5 . 5 0  124 .08  2 23.28 225 .80  h  25-44 h24.86 h  24.62 h26.62 
L25.80 h24.78 h24.36 223.78 122.20 2 24-94 h25.96 h25 .70  hz5.06 h26 .34  

-- 

26-39 23'92 24'93 23-03 22-74 25-37  25-70 25'28 24-84  26.48 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 21- c 

NOTE.-Statione =I1 and =I11 appertain to the Mangalore Meridionid Seriea. 

I 

At X I X  (Darsinga) 

.$"ebruary 1866 ; obsemed by Captain 0. T. Haig, R.E., with Barrow'e 24-inch Theodolite No. 2. 

M = Mean of o m u p  
w = Relative Weight 
C - Concluded h g l e  

M = 4%"- 6 5  

w = 14 -90 
I - - - o -07 

W 

C = 5 8 O 5 1 ' 4 2 " ' 6 5  

M = 4~)''~04 

Y , = 2 6  .30 
1 - - - o -04 
w 
c = 8 0 0 3 3 1 4 9 Y - ~ 4  

M =  2"'13 

= , I  .20 
1 - - - o -09 
w 
c = 670371  2"-13 

Angle 
between 

XVII & 
YVIII 

XV1l ldXX 

XX'XX1ll 

Circle readinga, telescope being set on XVII 
Po' 1 W  0' 43" 13' 223" 13' W 2 4 '  266"24' 129' 36' 30g086' 172"48' 56Z048' 

n n v m n m m n w w 

1143'70 142.02 h 4 3 - 7 4  h q 1 - 9 4  h43.06 h42.46 1 4 1 . 4 0  142.94 142.62 242.46 
h42 .94  h 4 z . 5 2  h42.98 h 4 3 . 1 6  h44.28 h42 .48  140.74 241 .38  1 4 3 ' 3 0  1 4 2 ' 8 4  

43.32 42-27  43.36 42.55 43.67 42-47  4 1 - 0 7  42.16 42.96 42 '65  

149.56 h 4 8 - 8 2  h  48-62 h49 .16  1148'12 h  50'78 1 4 8 - 7 4  h48.90 1 48'76 1  49.28 
148 .32  148 .96  h48 .74  h 4 9 . 3 4  147 .98  h49 .68  149 .86  h 4 g - 3 2  148.66 1 4 9 . 2 8  

4 8 - 9 4  48'89 48.68 49'25 48.05 50.23 49-30 49-11  48.71 49-28  

h  0.58 h  3 - 6 8  h  1.84 R 2.46 h 1 - 0 8  h  3.10 1 3 . 6  R 2 - 8 4  1 1 -76  1 1-24  
h  1 - 3 4  h 3.54 h  2 - 1 4  k 2.64 h 0.56 h  2 - 9 0  2 2 .34 h  1 - 6 8  1  2-60 2 1 - 1 2  

0'96 3 - 6 1  1 - 9 9  2-55  9 - 8 1  3 - 0 0  2 '75  2.26 2 - 1 8  1 - 1 8  

At X X  (Bail&) 

Februat-y 1866 ; obsel-ved by Caplait8 C. 1'. Xuig, R.E., with Bcrr?*ow'8 24-inch Theodolite No. 2. 

Angle 
between 

XXII & 
X x I U  

XX1ll 

XIX & XVIII 

Circle readings, telescope being set on XXII 

PIOO 14' SO0 14' 253' 27' 73"27' 296O38' 116°38' 339O61' 16Q051' 23'2' 20S08' 

m q m m n m I w w " 
h52.98 150-40  h51 .48  h50-76  152.16 h52 .88  1 5 3 ' 4 4  h  5 1 - 9 0  1 5 3 ' 0 4  152 '30  
h 5 1 . 7 4  h 4 9 - 5 4  h51 .70  h52.04 1 5 1 . 9 4  h 5 2 . 7 0  1 5 1 . 9 6  h 5 1 - 9 8  2 51-26 1 5 1 ' 5 4  

52'36 49 '97  51.59 5 1 ' 4 0  52-05 52-79 52'70 51-94  52-15  51.92 

h 28-36 h27 .44  h 3 0 - 1 2  h27 .08  h  28-56 h25 .74  2 27 '14  h  27-72 1  27.62 2 98-32  
h28.32 126.60 h29.56 h.7-72 h 2 8 . m  h25 .84  227 .96  h  27.28 227.13 227.96 

28'34 27'02 29'84 27-40  38-28  1 5 - 7 9  27-55 27.50 17-37  28-14  

h  3 1 - 0 4  h 30.86 h  19-58  h30 .68  h  30'28 h 3 1 - 0 4  1  30.74 h 29'96 2 29.98 1  29-74 
h 3 1 . 0 2  h 3 1 . 5 0  h 2 g - 6 0  h z g - 0 2  h31 .18  f131-60 1 3 1 ' 7 0  h30.56 1 3 0 ' 3 8  l ~ g - 6 4  

31-03 3 1 - 1 8  29-59  29'85 30.73 31-32  31.22 30.36 30'18 29'69 

M - Mean of Groups 
to - Relative Weight 
C - Co~icluded Angle 

M = 5xY.89  

W = 1 2  ' 7 0  
I - - - o a08 
w 
C = 47O 9 ' 5 x W * 8 9  

M = 27"' 7 2  

, = 8  .go 
I - - - 0 ' I 1  
w 
~ = 5 9 0 3 0 ~ 2 7 ~ . , 2  

M = 30"'51 

= r 8  .90 
I - - - o -05 
w 
C = 4 3 0  5t30..51 



22-c SOUTH KONKAN COAST SERIES. 

No~~.-Stations XXII and XXIII &ertain to the Mangalore Meridional Series. 

J. B. N. HENNESSEY, 

Encbtuory 1882. In charge of Computing Oflee. 

. 
At XXII (Yalhr) 

F e h a  ry 1866 ; observed by Captah 0. T. Haig, B.E., with Barrow's 24-inch Theodolite No. 2. 

Y- MeanofOmopa 
w - Relmtire W e h t  
C - Concluded Angle 

M = 5**96 

w = 6 '80 
I _ - - 0 '15 
w 
C = 8 6 O 1 6 ' 5 * . g 6  

Angle 
between 

XX'll&XX 

Circle readings, telescope being set on XXIII 

129046' 8OO046' 172068' 862068' 8609' ZLD02Y 7902%' W W  12t'W 

I I I M I u I I I w 

h  6.82 h  5-28  1 7 - 3 4  1 6 - 8 0  h  4.36 h  3'82 h  5'08 h  7 - 0 8  h 6-70  1 6-06 
h  5.80 h  5-60 1  7.36 1 6 - 3 0  h 3 - 5 8  h  4 - 5 1  L 5 - 7 4  1 7 - 6 0  h  6 - 8 6  h 6 .44  

6.31 5 '44  7 ' 3 5  6 '55  3 '97  4-17  5 - 4 1  7 - 3 4  6 ' 7 8  6 - 1 5  

At XXIII (Samshergad) 

J a ~ u a r y  atld Febmcary 1866 ; obserued by Captain 0. 2'. Haig, R.E., with Banrow's 24-inch Tkodolite No. 2. 

Y - Mean of &OII 

w - Relmtire ~ e i $  
C - Concluded b ~ g l e  

M = 33w' 1 9  

tu = 10 ' 30  
I _ - - 0 ' I 0  
w 
C = 5 2 O 5 2 ' 3 3 ' * 1 9  

M =  3*'3' 

= ,8 ..go 
I 
- = o -05 
w 
~ = 4 ~ 0 3 4 ' 3 " . 3 ,  

Angle 
between 

XIX&Xx 

XX kXX1l 

Circle readings, teleacope being set on XIX 

14G06V 826°SQ' 18g0?' D0Y 23Z018' 62'18' 27S081' 9b031' 816"48' 1&3"42' 

m m m I m # I m u I 

h32.70 134.52 133.02 h33.28 132 .64  h32.28 133 .58  h 3 2 - 9 4  1 3 3 ~ ~ ~  133 .28  
h32.78 h34 .30  134 .74  135.06 132.80 h31 .60  132.80 h32.48 h 3 2 - 3 8  h 3 3 - 2 6  

32-74 34-41 33-88  34-17 31-72  31'94 33-19  31-71  32.91 33-27  

1 2-58  h  2-70 1  2.74 h  3 '54 1  2.60 1  2'40 h  3'76 Z 4 - 1 2  h  3 - 5 4 '  h  4 - 4 0  
k 4-20 h  3 - 1 8  1  2.28 h  3.50 1  3.86 1  1 - 6 8  h 3 - 7 8  1 3.56 h 3 - 5 2  h 4 - 3 0  

3 '39 2 - 9 4  5  3-12  3 - 2 3  4  3 '77 3 - 8 4  3 - 5 3  4.35 



A D D E N D U M .  

The portion of this Series between Karanja-Mhdvi and Pil-Kumbhkri, exclusive of the cor~nection from the east on 
Agoada-Salili, was executed with Dollond's 15-inch Theodolite read by 3 microscopes, on a system of zero-setting which merely 
required that the zeros should corisist of 3 pairs removed 20' apart. 

The system of zero-settings for an instrument of 6 microscopes, laid down for adoption in 1860 and explained at page 63 
of Volume 11, is 

O0 0' 79' 12' 158' 24' 2370 36' 316' 48' - - -- -. - 
180" 0" 259' 12" 338' 24" 57' 36' and -, 136 48 

-this ~ystem waa adopted during 1867 in the following instances when Barrow's 24-inch Theodolite No. 2 with 5 microscopes was 
uaed. 

At XI11 angle between XVIII  and XVIT. 
1) ,$ J) ,, XI\' and XVlI. 
JJ XIV J, J) XVII and XIII. 
,, XVII J, IJ  XI11 and XIV. 
9 >> J) ,, XI11 and XVIII. 
1) J) j) J) XVIII  and XIX: 

For the remaining angles eastward to the side Yalk-Samshergad of the Mangalore Meridional Series, observed in 1866 
with the same instrument as was used in 1867, the system erroneously adopted was 

On page 20-c, at Station XVII .two zero readings were made use of on the same face; the angular values obtained on each 
of the zeros are iudicated generally on that page; a more precise statement is here added. 

J. B. N. HENNESSEY, 

In ciinrga of Computing Ofice. 

On zero 64' 12' 

,, 64' 16' 

Seconds of angle 

XI11 k XIV 

h 50"- 04 
h 47 '30 

. A 47"'36 

XI11 & XVIII 

h 63'"78 

h 65"'14 
h 62 '46 

XVIII & XIX 

h 21"'04 
h 20 ' 8 2  
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I n  the calculations of the weights of the observed angles by the formula given in Section 4 of Chapter V I I  of Volume II and 
illustrated by an example in the foot note to page 342 of the same Volume, i t  is necessary to employ the equares of the apparent errors of 
observation and graduation. These data have been employed to ascertain the e.m.8. (error of mean  quare re) of observation of a aingle 
meaaure of un angle, and t,he e.m.8. of graduation and observation, of the mean of the measures on a eingle zero, for each group of anglea 
measured with the same instrument, by the eame observer, and under aimilar circumetancee. 

The instruments employed were as follows :- 

Dollond's 16-inch Theodolite, having 3 nlicroscopea to read the azimuth circle; observations were taken on 8 paira of teroe 
( f m e  right and face left) giving circle readings at 20' apart. 

Barrow's 24-inch Theodolite No. 2, having 6 microscopes to read the azimuth circle; observations were taken on 5 pairs of eeroe 
Cfme right and face left) giving circle readings at  7' 12' apart. 

Bum of squares of apparent errors of observations. 
The 8.m.8. qf obsma'ion Of a sjngle measure of an = 2/-bsGtions-No. of x No. of chmgeE of zero. 

The t~rn.8. of graduation and observation of the mean of the Sum of squnres of apparent errors of zero. 
measures on a single zero o. of angles x (No. of cliauges of' zero - 1). 

J. B. N. HENNESSEY, 

In clrarga of Cbmputing O&. 

Group 

I 

" 
"II 

I & I I  

l Captain C. T. Haig, Barrow's 
24.inch Theodolite No. 2. 

Obwrver 
and 1nst.rument 

I Lieutenant W. 8. Jacob, Dol- j 
loud's 16-inch Theodolite. 

a. m. 8. of observation of 
a single measure 

427.75 i I 181 -  78 l - f Y.088 

(Lielitenant H. Rivers, Dol- 
Ilond.B 16-ioch Theodolite. 

(Lieutenant H. Trotter, Bar- 
rowla %-inch Tl~eodolita No. 4 
Oaptain 0. T. Haig, Bsrmw'a { ZCinch Theodolite No. 2. ) 
Lieutenants W. 8. Jacob, and l ~ H . R i v m , D o U o n a ' ~ 1 6 - h c l 1  Theodolite. 

Lieutenant H. Tmtter, and 

a. m. 8. of graduation snd 
observation of s single zero 

1078.84 t 1 7g-,3 ] - I V.074 

IS 

Number of 

m 

m 

0 * 
30 0 

s, 

- 
*, 

8s 

8 ,  

7 12 

2.82 

'0 0 2-91 4 786 270 :,":!I,~ lijt_ * ) - 8 6  [ 
8796'98 1'- * 4 -la, 
270 - 46 

80.41 4 

2.07 

7. 12 

20 0 

78 18 

18 

181 

8-00 

2.78 

872 

12 

68 

180 

240 

967 

174.17 { 85% - 180 jt- t 0 -952 

110 

848 

[ 190-111 171'14 1'- + I -028 

[ 86'66 3'- * 0 . 6 l  
240 - 120 

3266.06 * - 

1 9 6 7 - 3 M ] - * S a % 7  

I 1'- * 0 -917 
120- 12 

4876.82. f 
[ - -y ] -&4*100  



SOUTH KONKAN COAST SERIES. 

PRINCIPAL TRIANGULATION. REDUCTION OF FIGURE8. 



26-0. BOUTa KONKBN COAST SERIES. 

Figure No. 26. 

* I n  the tablm of the equationr between the factors the co-etlicients of the tern  below the diagonal are omitted for convenience, the co-efficient of the p t h  
term in the pth line being alwaym the mame ae the co-e5cient of the 9th term in the p t h  line. 

Observed Angles 

1- 
NO. value @ -p 

o r rr 

1 5 0 5 7  30.85 2-48 

2 37 57 7-14 1-69 

3 40 2 51-52 3'79 

4 51 2 39-20 4-90 

44 lo 40m23 "59 

6 44 43 55'13 "'4 

7 44 32 57-20 3'38 

8 46 32 35-81 4-37 

/ 

Values of the Factors 

Xl = + '5'73 

A9 = - '4453 

= - -1637 

A, = + '0321 

Equations to be eatisfied Factor 

x1 +% + xs + x4 - - el = - o-goq, x, 

% + X 4  + X ~  + '6 = % = - 2 - 8 5 8 ,  X, 

'6 + X a  +X7 + =a 
- - es = + 0.493, Xs 

-17xl +4x9 -21 Xs 

- e4 = +96- j ,  1 - 
X4 

+ 20 x, - x, + 20  x, 

Equations between the Factora 

~ o , o f  
e 

1 

2 

3 

4 

Angular errors in seconds 

x1 = - -068 x, = - .968 

x, = + I . O ~ I  + = + '037 

Xs = -2'279 X, = - -662 

x4 = + '352 x, = +2.086 

[wxg = 3'82 

Valueof 
e 

- 0.904 

- 2.858 

+OS493 

+96.5 

Co-e5cienta of 

x, X, x, A4 

+ 12-86 + 8.69 . . . - 114.99 

+II'.+z + 1-73 - 56-79 

* + 10.48 + 106.82 

+ 4622.53 



PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 

Figure No. 27. 

Observed Angles 

z z  
NO. Value . L.2 - 

zs 
FG 

o 8 Y 

1 5 3 2 1  29.73 5.10 

2 26 48 5-22 2'00 

3 29 45 3.01 0-32 

4 70 5 23-70 2-16 

4' 24 46'75 7's8 

6 39 44 56'9' 2'38 

7 5' 35 23'73 3'65 

8 48 15 0.22 6.29 

Equations to be satisfied Factor 

XI +X, +Xs +X, = e, = - 4.866, X, 

xs +XI +xs +xa 
- - e, = + 5.519, x, 

Xs +Xa +% + Xa = eg = + 4.118, % 

-6x, + 14% -23 XS 

- e4 = -128.7, 1 - 
A4 

+ 26 x, + % +19Xa 

Equatiol~s between the Factors 

No. of 
e 

1 

3 

4 

Values of the Factors 

' X1 = - .9480 
X, = + '5527 

&4 = + '400-# 
X4 = - -0506 

* 

Angular errors in seconds 

h, = - ' 7O9 X6 = i-7'224 

X, = -3'312 - '860 
xS = + '-6 x, = +rSa77 

X1 = -1.091 Xg = -3'523 

[ n g ]  = 15.82 

Value of 
e 

- 4-866 

+ 5'519 

+ 4.118 

-128.7 

Co-efficient8 of 

5 x, x, X4 

+1o.18 + 3-08 . . . - 60.96 

+ 13-04 '+ 9-96 + 54'52 

* +Ig'gO + 185.04 

+ 5750.10 
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Rpre  No. 28. 

J. B. N. HENNESSEY, 

In charge qf Cbnrputing Oflcs. 

Observed Angles 

c. 

* 
No. Value E.", FL'G . r( 

39 

0 t I 

1 38 35 30-06 1-19 

2 26 18 2-32 3-15 

8 50 4 24-95 6-25 

4 65 I 59-29 6.67 

5 34 4[ 9-36 3-85 

6 30 12 27-j5 1-87 

7 44 z7 48.92 2-36 

8 70 38 29-24 2.26 

Values of the Factors 

Xl = - 1.4298 

X, = + 1.2764 

x, = - 1.5490 

x4 = - 'OOj4 

h 

Equatious to be satisfied Factor 

X I  +Xs +=a  +X4 - - el = - 7.667, XI 

X 3  + XI +X6 + X6 = % =  - 3.409, X, 

X s  + I, fx7  +Xa = e, = - 9.031, X, 

- 6 x1 +SXs -I3 Xs 
- e4 = - 4.3, 'i - 

x4 

+ 30 -6 x7 + 7% 

Equatious between the Factors 

No.of 
e 

1 

2 

8 

4 

Angular errors in seconds 

XI = - I '535, Xs = - 1'053 

xp = - 4'589 x6 = - '813 

,520 Xs = - X7 = - 3.579 

x4 = - 1 .023 x, = - 3-586 

[wxq = 20.62 

Co-efficienta of 
Tralueof 

e l x1 
X, x, x4 

- 7.667 

- 3.409 

- 9'031 

- 4'3 

+ 17.26 + rz-gz ... - 96'44 

+ 18-65 .+ 5-73 - 25'15 

* + 10.35 + 57.76 

+ 3818'14 



SOUTH KONKAN COAST SERIES. 

PRINCIPAL TRIANGULATION. TRIANGLES. 

Nora.-1. The values of the sides are given in the same lines with the opposite angles. 
2. Stations XXXI (hfhndvi) and XXXTV (Kmnja) appertern to the Bolllbny Longitudinal Seriw. 

r 

No. of Triangle 

CXrdt 

25 

26 

27 

28 

29 

ziit 
Corrected Plane 

Angle 

0 I M '  

59 30 3.039 
48 2 2  35.228 
72 7 21'733 

Nuqber and Name of Station 

XXXIV (Karsnjn) 
XXXI (Mhdvi) 
I (Titvi) 

'I 

Diatance 

Log. feet 

5'3054821,o 
5'2437837,8 
5'3486653,6 . 
5*3280751,4 
5*12a6506,1 
5'30548a1,o 

5'3390892,6 
5.1897902,~ 
5'3280751~4 

5.1119810,~ 5.3087350,2 
5-3390892,6 

6.114 

I11 (Kanta) 5'4088952,7 
I V  (Mahtibaleshvar) 5.3092602,6 
V (AdhGr) 5'3087350,2 

9.614 

. 7'984 

3 m 

3 & 
m aw 

I 

2.661 
2.661 
2.662 

+ -404l180 o 0.000 

Feet 

202060~84 
175300.76 
223185.19 

212850.71 
132632.69 
202060~84 

218317'87 
154806.86 
212850.71 

203579.96 129413'93 
218317.87 

256386'57 
203826'32 
203579.96 

Corrections to Observed Angle 

Miles 

38.269 
33'201 
42.270 

40.313 
25.120 
38.269 

41.348 
29.319 
40.313 

38.557 34.510 

41.348 

48.558 
38.603 
38.557 

- 

Total 

N 

+ '440 + '049 - '085 

75 50 14.297 
37 10 12.909 
66 59 32.794 

o 0.000 

70 51 35.026 
42 3 30.862 
67 4 54.112 

XXXI (Mtindvi) -1.281 
I (Titvi) - '230 
I1 (Torna) - 2 '  125 

zit 
--- 

0 

Figure 

U 

+ * 2 1 4 +  + -083-  

I (Titvi) 
I1 (Torna) 
I11 (Kanta) 

Circuit 

, 

'226 
-034 

I1 (Torna) 
I11 (Kanta) 
IV  (Mahirbaleehvar) 

+ .107/- -192 

6.154 

2.458 
2'457 
2.458 

2.038 
2.038 

+ -618 + '076 I I + 2 ' 1 5 7 +  '052 
+1 '278-  '128 

-3 '636180 

+ -694 
+2'209 
+1 '15o  

' ' ~ ~ ~ ~  - ' I 5 2 +  '259 
- -676 - '139 

+4-053,180 o 0.000 

+ '107 35 30 29.699 
'815 78 28 20.387 
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- - - - 

* Corrections to elinlinatc a residunl difference of 33 in tlle 8th place of log. side XIY-XVI in triangles Nos. 333 and 334. 

No of Trlmlglo 1 Number and Kame of Station 

& Mil- 

33.842 
35'250 
4 8 - 5 9  

35'250 
54.558 
38.557 

38.318 
26.571 
33.842 

36'475 
34'458 
38.318 

42'376 
36.556 
36.475 

35.649 
34'805 
42.376 

38.546 
38'256 
35.649 

31.787 

I,&. feet 

5'2520880,8 
5'2697938,6 
5'4088952.7 

sS2697938,6 
5'4594916.3 
5'3087350,~ 

5'3060366,l 
5'14i0452.4 
5.2520b80,8 

5 .2846~39~5  
5'25992S0,9 
5.3060366~1 

5'3497576,4 
5'2855910~6 
5'2846239,5 

j'2746823,1 
5'2642732,6 
5 ' 3 4 9 7 ~ 7 6 ~ 1  

5'3086179,5 
5'30533i7,I 
5 .2746823~ 

5'2248833.9 

Corrected Plane 
Angle 

0 1  4 

44 10 38.279 
46 32 31'344 
89 16 50.377 

180 o o a o o o  

40 2 51.062 
95 13 16.835 
44 43 52.103 

180 o 0.000 

34.860 
38.546 

33.055 
37.248 
31.787 

21'434 
24.668 
33'055 

24.668 
46.563 
31.787 

33'395 
31.151 
21'434 

Distance 

Feet 

178685.01 
186120.37 
256386.57 

186120.37 
288065.75 
203579'96 

202318.98 ,  
140295.98 
178685.01 

192585'67 
151939'95 
202318.98 

223747'24 
193015'00 
192585.67 

188227.18 
183769.43 
223747.24 

2C3525'09 
201993'63 
188227.18 

167835'32 

Corrections to Obsemed Angle 

32 

33 

34 

36 

30 

+ I ' C ' ~ -  '265 + '764 77 42 10.540 + ' ; G O , +  '071 + '777 42 39 3.263 
+ I  '8671+'194 +2.061 59 38 46.197 

- +3.602 180 o 0.000 

184060.32 
203525.09 

174530'22 
196668.64 
167835.32 

113171.24 
130246.93 
174530.22 

130246'93 
245854.36 
167835.32 

176326.42 
164477'43 
113171.24 

Figure 

I 

+ '968-  

830 

36 

3 7 

35 

IV  (i\fahribaleshvsr) 
V (Aclhi~r) 
VI (Kumbhirli) 

I T 1  (Kantn)  
1 V (J in i l i i ,n le~ l~rnr )  

3 1 

4 

2.625 
2.626 
2.626 

7 '877 

2.979 
2 . ~ 6 0  

\'I (Kumbh:irli) + '634 59 52 39'850 
1-11 (fifiryn) + 1.681 54 47 59'507 

I V I I I  (lIa1101i) - - + I  '077 65 19 20.643 

7 '542 +3 '392180 o 0.000 
b -- -- - 

i 

VTT (JTirvn) 2.775 + 1 ' 3 c o -  . 4 j o  + '850 70 56 13'36; 
V l  I I (J1.~11oli) 2.774 + 1 . 2 0 1 ~ +  '057 + 1'258 54 37 15.654 
I S  (Cil~iryn) 7i774 ,+ .852.+ '393 + 1 '245 54 26 30.981 

Circuit I 2 ~ : ; ~  1 Total 

I 

YT T T  ( l r ~ ~ ~ n l i )  
1 S ( C + I I I I ~ I )  

1 s ( ~ - n l \ s l l )  

IS (CJ11ir.n) 
1 S ( V ~ \ I L I I )  
XI (Pnrulr) 

X I  ( Pnrlilv) 58 28 59'021 5'2649601,6 
X 1 I (Cl~aukola) 70 29 57.770 5.3086179.5 

XI (PRPUIC) 5-2418706,4 
I XI1 (chnukoln) 5'29373j0,9 
S I l l  (.A goads) 5'2248833.9 

4 

'294 
-2.086 + '246 
+ '6251+ .048 

1 1-1 ( I< uinlh61.li) 
I 

V (.4dl11it) 
1.1 ( K ~ ~ ~ n b h r i r l i )  
TI1 (hlirya) 

331 

332 

-1.840 
+ .673 

2'979 -- 

8.938 

1.934 
1.934 
-- I '934 

5.802 

1 S (J 'almi~) 51 I 3 '209 

1: '493 

i 2 . 2 7 9  + .616 
- '037 

+2.858 
I 

--- 

o 0.000 

53 56 30.445 
52 7 3.715 
73 56 25.840 

o 0.000 

62 4; 27.241 
61 55 54.273 
5 5  18 38.486 

8.321 

, + 4 . 8 6 6 1 8 0  o 0-m 6.526 

ST1 ( C ~ I R I I ~ O ~ R )  1.164 -7'224 -1.380 -8.604 40 24 36.982 5.0537360~8 
X 1 l I (-4 gondn) 1.164 + 3 ' 5 2 3 +  '619 +4'142 48 15 3.198 5.1147674~8 
XIV (Sal~l i )  1.164 - '417 + '761 + -344 91 2 0  19.820 5.2418706~4 

w 

+3 '353180 

XT (Pnnlle) 
XTT (C'hnlikola) 
X l Y  (Sal i l~)  

XTTT ( 4 goads) 
XI T (Snlili) 
XV (Pil) 

4 

+ .674 

8 -008 

+ '650 
+2 .620  
+ I  '805 

-1.212'180 o 0.000 

3'492 

1.617 
1.617 
1 .617  

7'875 +5'075180 - -- 

- 2 4 6  

+ 
-6.133 -1.143 
+ '860 + .998 

2-670 .6041- .68; - I  '289 
- '128 
+ '205 

4.851 I 
1.429 t 5 ' 1 6 9  - 

I -4.118 180 o o.000 

' 1 4 5 ~ 1  roI  29 45 1'292 
-7.276 110 30 I '557 
+ 1 .858  39 44 57.151 

5.1147674,8 
5'3906779.1 
5.2248833.9 

5.2463173,9 

I -5.519180 o 0.000 

5.2161063,1 
5.0537360~8 

' 034+5 '075  76 2 2  30.976 
65 I 58.881 
38 35 30.203 

o 0.000 

1.429 + 1.023 - .003 + I . O Z O  

-- 1'429 - + 1'535 + .037+1 ' ;72  

4.287 I+7 .66r180  



PRINCIPAL TRIANGULATION. TRIANGLES. 
31-0. 

NOTE.-Stations XXII (Yalh) and XXIII (Snmahergad) appertain to the Mangalore Meridiond Series. 

June, 1889. 

W. H. COLE, 

In charge of Cbmputing Oflea. 

Number and Name of Station 

XIV (Salili) 
XV (Pil) 
XVI (KumbhBri) 

XI11 (Agoda) 
XIV (Salili) 
XVI (Kumbhbi) 

XIV (Salili) 
XI11 (Agoada) 
XVII (Bori) 

XI11 (Agoada) 
XVII (Bori) 
XVIII (Jarma) 

XVII (Bori) 
XVIlI  (Jarma) 
XIX (Darsinga) 

XVIII (.Jarma) 
YIX (Dnrsinga) 
Y X  (Bailfir) 

XIX (Darsingn) 
X X  (Bailfir) 
XXIII (Samshergad) 

X X  (Bailfir) 
XXl 11 (Samshergd) 
XXII (Yallir) 

No. of 

Circuit 

39 

40 

41 

42 

43 

4 

Triangle 

Non- 

333 

334 

Log. feet 

5'0172177,8 
5'2367736,3 
5.2463173~9 

5.~367736~3 
5.345775~~0 
5'0537360~8 

5'0342889,8 
4.9162892,4 
5'0537360,8 

4'9471740,7 
5-0822866,o 
5'0342889~8 

4'8282218,9 
5-m87838,1 
4.9471740~7 

4'9140203,4 
4'9877774,9 
4.8282218,9 

4'9783654,3 
4.947737~~9 
4'9140203,4 

4.84457~7~3 
4'8403343,2 
4.97836~4~3 

4- IOI 

1'520 
1'520 

1.519 

4 Corrections to Observed Angle 
Corrected Plane 

1.367 +1'053 + '003 +I-056 34 41 9'049 
1.367 +3'586 - '037 +3'549 
1'367 i-4.392 + '034 +4'426 

Distance 

Feet 

104044.18 
172493'86 
176326'42 

172493'86 
221704.85 
113171-24 

108215.38 
82468.72 
113171-24 

88547.03 
120861~11 
108215.38 

67332.06 
102043.15 
88547'03 

82038.99 
97224.89 
67332'06 

95140.51 
88661.96 
82038.99 

69915.38 
69236.37 
95140'51 

+ '520 i I + '034 
+2'076 'om 
+ '813 - '034 

70 38 31'422 
74 40 19'529 

Miles 

19'705 
32.669 
33'395 

32'669 
41 '990 
21'434 

20'495 
15.619 
21.434 

16'770 
22'890 
20'495 

12.752 
19.326 
16.770 

15'538 
18.414 
12'752 

18.019 
16'792 
15'538 

13.242 
13.113 
18'019 

2 -004 

+g-o31 

+ '554 + 2.076 
+ '779 

180 o 0.000 

50 4 23'984 
99 43 9.206 
30 1 2  26.810 

+3*409180 

- '118 
- '053 
- '065 

- -236 

o 0.000 

64 58 3'094 
43 40 9.789 
71 21 47'117 

180 o 0.000 

45 3 33'400 
75 3 2-145 
59 53 24'455 

o 0~000 

40 36 20.974 
80 31 56.855 
58 51 42'171 

o 0.000 

56 20 41'373 
80 33 48.552 
43 5 30.075 

180 o 0.000 

67 37 1'137 
59 30 26.666 
52 52 32.197 

o o'ooo 

47 9 51.482 
46 34 2.926 
86 16 5.592 

180 o 0.000 

+ 
+ -077 

-- + '226 
2.194 + '304180 

- - 1 5 2  - '030 
- -015 

1'393 -- - '197180 
- '217 
- '057 - -005 

1'291 - -279 
- -461 

'531 - -523 - '462 
1'594 

'382 '381 
.jtiz 

I' 145 

-- '008 + -022 

-1.446180 

- -026 
- -003 
+ '014 
- '015 



S O U T H  K O N K A N  C O A S T  S E R I E S .  

PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTES. 

N o ~ ~ . - ~ b t i o r u  XXXI (Mbndvi) and XXXIV (Ksranja) appertain to the Bombay Longitudinal Series. 

- 

Station B 
I 

Number and Name 
of St9tion 

XXXIV (Karanja) 
I (Titvi) 
11 (Torma) 
1 (Titvi) 
I1 (Torna) 

111 (Kmta) 

,, pp 

I V  (Mahhbaleshvar) 
1s 1 8  

V (Adhbr) 

VI (Kurnbhhli) 
V (Adhfir) 
V I  (Kumbhirrli) 
,, , J 

V I I  ( M i V )  

,, I 9  

TI11 (Manoli) 
,, 88 

I X  (Ghirya) 
,r I Y  

Circuit 
No. 

13 
14 

13 

16 

Y Y  

$1 

16 
Y Y  

17 
18 

Azimuth a t  A 

0 I I1 

1 x 1  40 40.43 
63 18 2'54 

347 27 46-19 
350 59 12-08 
280 18 32-49 

351 9 59.98 
58 26 12-60 

352 25 0.65 
273 46 45.08 
351 46 44.89 

313 49 39-12 
42 5 4  54.26 

358 44 13-36 
269 1 8 ~ 1 . 1 8  

347 o 33.65 

46 48 28.01 
346 55 45.65 
281 29 0.01 

352 25 16-15 

47 I 9-15 

Station A Side AB 

Log. Feet 

5'3486653,6 
5'3054821~0 
5'1226506,1 

5.~437837~8 
5.3280751,~ 

5*1897902,2 
5'3390892,6 
5'11xg81o,1 

5.3087350~2 
5'3092602,6 

5'4594916~3 
5.4088952~7 
5.2697938,6 
5.2520880~8 

5'1470452,4 

5.3060366~1 

5'2599280,9 
5-2846239,s 
5'2855910,6 
5'3497576J4 

Number and Name 
of Station 

XXXI (Mhdvi) 
YY YY 

9 9  19 

XXXIV (Karanja) 
I (Tihi) 

y~ Y Y  

I1 (Torna) 
st Y Y  

111 (Kanta) 
Y Y  Y Y  

y y  IY 

I V  (Mahbbaleshvar) 
st  19 

V (Adhtir) 

YY Y Y  

V I  (Kumbhitrii) 
89 Y Y  

VI I  (Mirya) 
J t  99 

VI I I  (Manoli) 

Azimuth at  B 

0 I I1 

291 29 6.38 

243 8 7-53 
167 29 20-77 
171 o 43-14 
100 29 45-92 

171 I I 16.77 
238 16 13-34 
172 25 55-60 

93 57 33'17 
171 48 16.32 

134 o 31-13 
2 2 2  45 47'21 
178 44 26.21 

892733.21 
167 2 9-85 

226 40 57-99 
166 57 50'74 
101 38 27.58 
172 26 31-62 

226 53 5'37 

Ltitude Ndh 

0 I 11 

18 37 51 -11 

Y )  

Y Y  

18 51 24.99 
18 22 48-44 

y y  

18 16 27-44 

Y J  

I7 57 31-75 
J t  

8 9  

I7  55 15-55 
13 

17 2 4  11.50 

Y Y  

17 24 30.59 
1 2  

I7  1 35-92 
1) 

55 13.17 

Longitude East 
of (3reenwich 

0 I 11 

73 34 48.89 
9) 

Y Y  

72 58 49-06 
73 3 34.26 

9 y  

73 39 47-70 
Y I  

73 7 40'54 
18 

y 9  

73 42 44.59 
)Y 

73 12 41-55 
I! 

73 43 26.96 
98 

73 18 6 - 6 1  
Y J  

73 50 30.82 



PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDE8 AND AZIMUTHS. 
33-0. 

No=.-Statiom XXII (Yalk) and XXIII (Slamahergad) appertain to the Mangalore Meridions1 Serice. 

W. H. COLE, 

In charge of Computing Oflee. 

yf"$E,","$zt 
0 I I1 

73 50 30.82 
73 22 28.28 

11 

73 54 18.42 
1) 

73 33 16'35 
?l 

12 

74 I 48-31 
~1 

73 48 55'70 
~1 

91 

2s 

19 

74 7 27'90 
13 

19 

74 2 49'74 
74 20 14-38 

74 5 16-69 
19 

74 8 34'85 
11 

74 19 12'92 

$9 

74 22 17-99 
1l 

74 34 5'35 
74 34 7-18 

Station B 

Number and Name 
of Station 

X (Vnlvan) 
,, 19 

XI (Parule? 
,, 99 

XI1 (Chaukola) 

,1 ~9 

XI11 (Agoada) 
XIV (Salili) 
XI11 (Agoada) 
XIV (Salili) 

$9 11 

XV (Pil) 
XVI (KumbMri) 
XVII (Bori) 
XVIII (Jarma) 

XV (Pil) 
XVI (Kumbhhri) 
XVII (Bori) 
XVI (Kumbhbi) 

X m I  (Jarma) 
XIX (Daminga) 
,, I) 

XX (Bail.6.) 
a, ,, 

XXIII (Samshergad) 
XXII (Yalhr) 
X I 1 1  (Samshergad) 

1, 89 

Latitnde North 

0 I I1 

16 55 13-17 
16 29 58.66 

$9 

16 25 4-15 

13 

I5 58 15'95 
99 

19 

15 55 31 '44 
11 

I5 29 30'78 
99 

3s 

11 

$8 

15 34 42'36 
13 

99 

15 5 54-64 
15 g 1.80 

15 21 14.47 
91 

15 35 31'32 
1s 

15 3: 19.67 

91 

1 5  44 33'25 
lf 

1 5  45 20.01 
15 33 46-66 

Circuit 
No. 

18 

)9 

19 

Yl 

3s 

20 

11 

19 

JP 

$8 

21 

$9 

22 

)) 

31 
82 

Azimuth at A 

0 I I1 

353 4 36.08 
279 o 11'71 
341 45 41 '62 
37 13 15'96 
346 12 10.46 

275 36 25-29 
332 9 35'36 
305 21 28.20 
25 38 50.66 

345 14 12 - 5 1  

253 50 25-84 
330 12 58.18 

303 54 51-34 
297 30 36-30 
252 27 2-  17 

8 53 23-41 
334 1 2  12.99 
8 57 19-96 

259 30 42'62 

192 38 0.06 
233 14 21 '50 
292 6 55'61 
235 46 13'80 

192 4335.72 

260 20 37'39 
266 4 6.53 

313 13 58.39 
359 5 1  12-55 

Station A 

Number and Namo 
of Station 

VIII (Manoli) 
IX (Ghirya) 
19 99 

X (Valvan) 
21 IJ 

XI (Parule) 
31 1, 
31 29 

XI1 (Chaukola) 
M 11 

XI11 (Agoada) 
$3 $8 

), M 

I9 9s 

3 )  9 ,  

XIV (Salili) 
Y) 99 

19 11 

XV (Pil) 
XVI (Kumbhhri) 

XVII (Bori) 
38 99 

XVIII (Jarma) 
19 3s 

XIX (Daminga) 

11 19 

XX (Bailbr) 
I9 19 

XXII (Pallit-) 
XXIII (Samshergnd) 

Side AB 

Log. Feet 

5.264273~~6 
5'2746823,1 
5'3053377,I 
5'3086179,5 
5'2649601,6 

5'2248833,9 
5'2937350>9 
5.3906779,~ 
5'2418706,4 
5.1147674~8 

5'0537360~8 
5.2161063~1 

5'3457752,o 
5'0342889,8 
5'0822866,o 

5.2463173~9 
5*2367736,3 
4.9162892~4 
5'0172177~8 

4'9471740,7 
5.0087838~1 
4'8282218,g 

4'9877774,g 
4'9140203~4 

4'9477372,9 
4.8403343~2 
4'9783654,3 
4.84457~7~3 

Azimuth at B 

0 I I1 

173 5 41-37 
gg 9 12.91 
161 48 42'82 

217 7 23.97 
166 14 15-76 

95 44 15-69 
152 I3 50'05 
125 30 45 '94 
205 35 21 '48 
165 I 5  44-70 

73 55 23-72 
150 16 38.20 

124 3 7'75 
117 34 57.18 
72 32 18' 11 

188 52 9'83 
154 15 36-08 
188 56 44.97 
79 35 15'18 

12 38 52.93 
53 18 4-10 

112 '9 46'74 

55 49 56'09 
124425'59 

80 24 37-01 
86 7 18-52 

133 17 9'74 
179 51 13.04 



S O U T H  K O N K A N  C O A S T  S E R I E S .  

PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 

The following table gives, first, the usual data of the observed vertical angles and the heights of the signal and instrument, 
kc., in pairs of horizontal lines, the first line of which gives the data for the 1st or the fixed station, and the second line the data 
for the 2nd or the deduced station. This is followed by the arc contained between the two stations, and then by the terrestrial 
refraction and the height of the 2nd station above or below the lst, as computed from the vertical angles in the usual manner. 
This difference of height applied to the given height above mean sea level of the fixed station, gives that of the deduced station. 
Usually there are two or three independent values of the height of the deduced station; the details are so arranged as to 
show these consecutively and their mean in the columns of "Trigonomctrical Results." The mean results thus obtained are 
however liable to receive corrections for the errors generated in the trigonometrical operations, which are shown up by the 
spirit levelling operations, wherever a junction between the two has been effected. The spirit levelled determinations are always 
accepted as final, and the trigonometrical heights of stations lying between those fixed by the levelling operations are adjusted 
by simple proportion to accord with the latter. In  the table the spirit levelled values are printed thus, 261'50, &c., to dis- 
tinguish them from the adjusted trigonometrical values. The column in which the mean trigonometrical heights are given is  
barred across where necessary, as after deduction of Stn. XI11 from Stn. XII, page 36-c, to indicate that one set of adjustments 
ends and another begins. The trigonometrical heights always refer to the upper mark or to the upper surface of the pillar or structure 
on which the theodolite stood; when a spirit levelled height does not refer to either of these surfaces, it is given in combination with 

a correction, thus { 1_6::? and the sum of these two quantities, in this case 156.50~ represents the value with which the mm- - - 
sponding trigonometrical mean height 239.  g is comparable. Descriptions follow these tables, exactly indicating the surfaces on which 
the levelling staff stood during the determinations of the spirit levelled heights. 

When the pillar of the station is perforated, the height given in the last column is that between the upper surface of 
pillar and the ground level mark-stone in the floor of the passage ; otherwise, it is the approximate height of the structure above the 
ground at the base of the station. 

The heights of the initial stations above Mean Sea Level are taken from the Bombay Longitudinal Series and are as follows :- 

XXXI (Mgndvi) 4120-8 feet; XXXIV (Karanja) 997.1 feet. 

No~~.-SLationn SXXI (Mindri) and XXXIV (Karanja) appertain to the Bontbny Longitudinal Series. 

Astronomical Date 

Number and Name 
of Stntion 

XXXI (Mirndvi) 
I (Titri) 

XXXIV (Karnnja) 
I (Titvi) 

Dec. 6,7 

1 9  0,7 

Nov. 29 
Dec. 7,8 

Mean of 
Times 

of obser- 
ration 

h rn 
I 46 
I 34 

I 57 
I 57 

Observed 
Vertical Angle 

0 I I1 

D I I 57'2 

E o 33 23'9 

D o 6 17.6 
D o  18 45.5 

Height in feet 

.g 
2 
L 

2 
5 
R 

36 
28 

20 

zo 

2 
M 
Gi 

1 ' 7  
1.8 

2.3 
4.5 

C Sea Level 
4 

(D 

a 
u 

I1 

fd 

5'1 
1317.0 1318 o 

5'1 



PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 35-c 

NO=.-Buon XXXI (Mhdvi) appertsinr, to the Bombay Longitudinal Series. 

d ' 

3 m 
% Z S  
1 
-3 g.g 

D l "  9 m 

N 

+ 480.2 

+3285.44602.4 

- r86.4 

-069-3472.1 

+ 

+3580.74710m8 

758.1 

.067-4341.0 

.o69-3064.1 

t2306.43436.5 

+3064'r 

92.6 

.069-2973.8 

- 

+2889.03354'7 

- 142.1 

-3033.0 

.- 
Y 

E 
5 
3 
3 z 

32 
16 

16 
16 

12 

12 

24 

24 

I 2  

24 

I6 

16 

16 

16 
16 

20 

16 

16 
20 

24 
24 

16 
20 

18 
16 

20 

16 

24 
28 

24 
32 

'4 
44 

24 
12 

Observed 
Vertical Angle 

0 I I1 

E o 2 51.5 
D o  21 58.2 

E o 3 7 5 7 - o  
D I 8 9-3 

D o  1 5  20.1 
D o 6 59.6 

lo I g m 9  

E o 39 7.0 

15'8 
D o  12 20.1 

45 55'7 
D I 14 59.5 

"7 
D O  144.9 

D I 16 30'6 
E 0 39 52'3 

D I 1 1  40.8 
E o 46 11.4 

5'5 
D o 4 7  57.1 

D O  36 56.7 
E o 10 2.1 

E 046 11.4 
D I 11  40.8 

D o 7 50.7 
D O  12 19.5 

D I 4 57-8 
E o 36 4.2 

D 0 14 53'6 
D O  1 1  34.0 

E03759.0 
D 1 5 8.7 

D o  16 16'8 
D O  11  11.5 

D I 2 32.2 
E o 30 38'4 

E 
&j 

i 
PI 
% 

3 
W 

fat 

o 

3'5 

4'5 

1'1 

2'5 

0 

3'5 

o 

3 

a 

! 

1310 

2103 

1530 

2x57 

1279 

2012 

201a 

2534 

1766 

2847 

1839 

1766 

1387 

2- 

1798 

1903 

Igo7 

2211 

Number and Name 
of Station 

XXXI (Mhdvi) 
I 1  (Torna) 

I (Titvi) 
I 1  (Torus) 

I (Titvi) 
111 (Kanta) 

I1  (Torna) 
I11 (Kanta) 

I1  (Torna) 
IV (Mahibaleehvar) 

I11 (Knnta) 
I V  (Mahirbaleshvar) 

111 (Kanta) 
V (Adhlir) 

IV (MahAbaleshvrrr) 
V (Adhhr) 

V I  (KumbhLli) 
V (AdhGr) 

I11 (Kanta) 
VI (Kumbhbli) 

I V  (Mahlibaleehvar) 
VI  (Kumbhirli) 

V ( AdhGr) 
VI (Kumbblrli) 

V (Adh6r) 
VII (Mirya) 

VI  (Kumbldrli) 
VII (Dlirya) 

VI (Kumbhhrli) 
VIII (Mnnoli) 

VII  (Mirya) 
VIII (Manoli) 

VII  (Mirya) 
I X  (Ghirya) 

VIII (Manoli) 
I X  (Qhirya) 

Terrestrial 
Kefsfnetion 

I 
8 
g 
c 

85 

149 

97 

148 

84 

137 

139 

170 

122 

201 

1 1 5  

122 

92 

137 

108 

140 

13r 

152 

Height 

'I 

a 

2'0 

4'2 

2.1 

1.7 

2.1 

4.6 

O m s  

2.1 

"O 

5.0 

"O 

1 - 7  

1'3 

1.9 
2'0 

1'9 
1.0 

"O 

1'7 

1.9 
4.4 

1'0 

1-9 

1'8 
4'2 

2.1 
. 1.2 
1'4 
4.2 

2.0 
2.1 

3.' 
4.8 

2'7 
2.0 

Aotronomicd 

1886-86 

Nov.27,28,29 
Dec. 13,15 

M 13 
93 13 

33 10 
3) 20 

,, 18,19 
,, 18,19 

,, 15,18 
Jan. 5,6,7 

19 5 
8 )  5 

,, 20,21 
,, 10,12 

83 9 
99 9 

1 8  16 
SY 16 

18 21 
21 ) I  

, 6,6,7 
,, 18,19 

9 )  16 
16 I S  

,, 13,14 
98 27 

81 26 
9)  26 

,, 18,19 
Feb. 3,4,5 

39 2,8 
91 2,3 

Jan. 30,31 
Feb.10,11,12 

$9 9 
I, 9 

 eight in feet of 2nd 

'.;g 
5: .g.a 
g p  
6 

'065 

.071 

.063 

-066 

'068 

a 0 b 9 -  

.o71 

'063 

'069 

.066+ 

'060 

.074 

.069 

'069 

in feet 

Y g 
! 
2 +I 

"O 

5'0 

"I 

5.0 

"I 

4.6 

"O 

4.6 

5'0 

*" 
5'0 

4'6 

5'1 

"O 

5'1 

5'4 

5.1 

4'6 

5.4 

"O 

5.4 

''I 

5-4 

5'1 

5'4 

5.1 

5'4 

5.4 

''I 

5'4 

5" 
5 - 1  

5'4 

5.1 

Date 

Mean of 
Times 

of obser- 
vation 

h m 
I 46 
I 46 

I 54 
I 57 

2 I I 

2 I 4 

I 29 
I 45 

I 50 
I 49 

I 52 
I 50 

2 I I 

2 6 

I 42 
2 7 

I 53 
I 48 

I 56 
I 45 

I 46 
I 48 

I 48 
I 53 

I 47 
I 50 

I 55 
I 53 

I 38 
I 42 

I 37 
I 43 

I 55 
I 51 

I 50 

1 42 

Mean 

Final 
Result 

4604 

1134 

4719 

380 

3445 

473 

3362 

332 

Btation above 
Bee Level 

%onornetrid 
~ a s d t a  

Byeach 
deduc- 
tion 

4601.0 

1130.6 

1129.6 

115.84717.5 

372.0 

373.2 

375.8 

-12~0-~3443'33438.8 

3436'7 

466.3 

465.0 

86.63352.2 

323.6 

320'5 

Mean 

4601 -7 

1130.1 

4714'2 

373.7 

465.7 

3353'5 

322-1 



36-, LSOUTH KONKAN COAST SEBIE9. 

Thb is an auxiliary station for the determination of l~eight only, and its dais are not publithed in thit Volume. t See doscriplion of this station, 
P g e  5-c. (1) Mean of observations taken on 27th February, 1866, and a n d  March) 1886. (2) Yean of observatioxw taken on 26th February, 1866, 
and 22nd Mnrch, 1886. 



PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 
37-c. 

N~B.-Stations XXII (YdJr) curd XXIII (Ssmshergad) appertain to the Msngalore Meridional Series. * Not forthmming. 

- 

When determining the Spirit-levelled heights, given on page 36-,, the levelling staff stood on the surface8 
hereafter described. 

XI11 (Agoada) ... . . . Within the circle on the top of the circular protecting pillar. 

XV (Pil) ... ... On the intersection of the cross lines on the top of the rectangular protecting 
pillar. 

For further particulars of these stations, ree page 6,c. 

Number and Name 
of Station 

XI11 (Agoada) 
X V I I I  (Jarma) 

X I V  (Salili) 
X V I I I  (Jarma) 

X I V  (Salili) 
X V I I  (Bori) 

X V I I I  (Jarma) 
XV1I (Bori) 

X V I I  (Bori) 
X I X  (Darsinga) 

X V I I I  (Jarma) 
XIX (Darsinga) 

X V I I I  (Jarmn) 
XX (Bailfir) 

X I X  (Darsinga) 
X X  (Bailh) 

X I X  (Darsinga) 
X X I I I  (Samshergad) 

X X  (Raillr) 
X X I I I  (Ymshergad) 

XX(Bail6r) 
XXII (Yalh)  

X X I I I  (Samshergad) 
X X I I  (Yal6r) 

A8tronomical 

1866 

fib. 27 

1, 24 

n 26 
J P  24 

1867 
Jan. 25 

99 22 
1866 

Feb. 
1867 

23 

Jan. 22 

11 

I866 
22 

Feb. 19 

23,21 

SJ 19 

,, 23,24 
N 12 

st 19 
s t  12 

1, 19 
9, 15 

1, 8,12 
Jan. 81, Beb. 1 

b .  8,12 

9, 2,3 

Jan. 81, Feb. 1 

Feb. 2,8 

Height in feet Terrestrial 8 Bef,.sction . Height in feet of 2nd 
.- e -- Sea Level b Station above Mean 

m 

Verlical Angle PI 
8. Final 'tj 

D h u l t  & n 

W. H. COLE, 

In charge of Computing O&cs. 

Date 

Mean of 
Times 

of obaer- 
vation 

h m 
3 4 
2 47 

2 25 
2 37 

z 15 
2 49 

2 40 
2 55 

3 3 
2 49 

2 31 
2 43 

2 19 
3 o 

2 29 
2 53 

2 2 I 

a 53 

2 43 
2 41 

2 35 
2 49 

2 34 
2 41 

o r w  

4 5 ' 5  

D I 8 39'5 

2 2 8  

D 2 j r  25'8 

D o  34 16.2 
E o 22  17.7 

D o 4 6 4 1 . 2  

E o 33 56.5 

I 46'3 
D r 15 14'5 

7'8 
D o  54 53'9 

''9 
D o 43 16.2 

D o  4 z r ' 7  
D O  7 45'2 

D o  2o 46'9 
E o 7 40.6 

D O  21 36.4 

E o 7 46.4 

I S e 2  

E o o 57.2 

46'4 
D o  rg 4.6 

z 

4 

4 

8 
8 

2 

10 

4 

4 

4 

4 

4 

4 

8 
8 

8 

8 

"' 
2'6 

2'6 

2.8 
2 - 6  

2.3 
2.6 

2.6 

2 ' 6  
2.6 

2 ' 6  
2.6 

2 ' 6  
2.6 

2.8 

2.6 
2.6 

2 '7  
2.6 

"7 
2.6 

5 '3  
5 '3  

5 '3 
5.3 

5'3 
5.3 

5 '3 
5 '3 

5 '3  
5 '3 

5 '3 

5 '3  
5.3 

5 ' 3  
5.3 

5-3  
5.3 

5.3 
5 '3  

5'3 
5 - 3  

5 '3 
5.3 

v 

1195 

81 

815 

875 

1009 

666 

961 

811 

877 

941 

685 

693 

95 

5 

55 

62 

76 

48 

59 

49 

51 

61 

41 

45 

.079 

-056 

'067- 

'072 

-075 

.072 

.062 

.o6o+ 

-058 

-065 

.060 

'065 

6: 

+2117.02373.5 

+ 

-1038.4 

+2019.23360.5 

+ 

+1oar.6j)gg.4 

- 

- 

- 

+ 

tion 

357.22380-0 

678.61344'2 

1338-4 

979-83356-6 

40.53399'1 

366.92991.7 

406*62992.7 

123'03276.3 

283'13275.3 

2376.8 

7341'3 

3358'6 

3399'3 

2992'2 

3275'8 

2378 

I344 

3363 

3405 

2999 

3283 

.- 
13 

fid 

+ 

4 

0 

5 

+ 

6 



S O U T H  K O N K A N  C O A S T  S E R I E S .  

PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERVATIONS. 

i l n  r 
Lat. N. 17" 1' 3SH.92; Long. E. 73' 18' 6".61 = 4 53 '12.4 ; Height above Mean Sea Level, 473 feet. 
October 1 W ;  observed by Lieutenant H. Rivers with Dollond's 15-inch Theodolite. 

Star observed 
Mean Right Ascension 1844.0 

a Ursae Minoris (East and West). 
lh 3m 188 

Mean North Polar Distance 1844.0 1" 31' 20"-44 

Local Mean Times of Elongation, October 22 Eastern ijh 
Western 16 57 

.y 
0 -  PAOB LLFP PACE BIGHT 

Observed Observed Reduction in Reduced Observation 

Oct. 22 

,, 22 

,, 23 

,, 23 

E. 

W. 

E. 

W. 

0 I 

.IO o 
& 

189 59 

10 o 
& 

'89 59 

30 o 
& 

210 o 

30 o 
& 

210 o 

0 I 11 

+ 3 23 28.00 
23 26.33 
23 29-00 
2338.33 
27 27-67 
27 45'33 

+ 6 33 4'33 
33 3'67 
32 53-00 

+ 3 23 29-67 
23 54'34 
24 4-00 
24 14-33 

+ 6 33 19-67 
32 47-67 
32 45'33 
32 32-67 
32 30.00 

m 8 

t 26 
5 7 
13 37 
1 6 3 8  
68 z 
70 23 

24 21 
2550 
27 6 

15 57 
24 3 
25 54 
27 51 

19 2 
27 42 
30 16 
31 29 
35 35 

I 11 

- o 0'32 
o 1-42 
o 10.07 
0x5'00 
4 9.98 
4 27-49 

+ o 32'14 
036.13 
0 39'77 

- o 13-80 
o 31'40 
0 36.42 
0 42'07 

+ o 19.66 
0 41-55 
0 49.61 
o 53.68 
I 8-51 

0 1 11 

+ 3 23 27.68 
24-91 
18'93 
23'33 
17.69 
17.84 

f 6 33 36'47 
39-80 
32'77 

+ 3 23 15.87 
22.94 
27'58 
32.26 

+ 6 33 33.33 
29.22 
34'94 
26.35 
38'5' 

o r  11 

+ 3 23 41'33 
23 51-33 
24 16-33 
24 19-66 
24 31'00 
26 23-67 

+ 6 31 38'67 
30 44-66 

+ 3 23 19-66 
23 20-00 
23 23-67 
23 23'00 
2443'00 
24 52-66 

+ 32 
32 14-34 

20 o 
22 10 

31 41 
33 22 
35 41 
58 12 

44 17 
53 3' 

3 19 
5 55 
7 56 
8 41 
3 7 5 8  
40 43 

40 23 
38 18 

1 11 

- o 21.71 
o 26-69 
o 54.46 
I 0.41 
1 9.04 
3 3-28 

+ I 45-91 
2 34'47 

- o 0-60 
o 1-90 
0 3-42 
0 4.10 
1 1 8 . 1 9  
I 29-87 

+ I 28.44 
I 19.54 

0 I 11 

+ 3 23 19.62 
24'64 

' 21.87 
'9'25 
21.96 
20'39 

+ 633 24.58 
'9.13 

+ 323 19-06 
18.10 
20.25 
18.90 
24.81 
22 '79 

+ 633 3504, 
33'88 



. 
PRINCIPAL TRIANGULATION. AZIMUTIIAL OBSERVATIONS. 

39- c. 

Abstract of Astronomical Azimutll observed at V I I  (Mirya) 18-'4. 

1. By Eastern Elongation of a Ursse Minoris. 

m ace L B L B L B 

Zero lo0 190' 30' 210° 50' 230' 

Date October 22 October 23 October 24 

N V v W 4 N 

Observed difference 27-68  19'62 15 '87  19-06 19-94  11 '44  
of Circle-Readinge, 24-91 24.64 22'94 18-10 13 '68 12 .36  

~ e f .  M. - Star 18.93 21-87 27.58 20.25 11.72 20.08 
reduced to Elongation 23'33 19'25 32.26 1 8 . p  17 -03  16 -64  

17 '69 21.96 24-81 14 '40 15-89  
17-84  20'39 22'79 

Means 21-73  21.29 24.66 20.65 15 '35 19 -48  

0 1  9 N m 

Meane of both faces + 3 23 11 '51  22'66 17 -41  
Az. of s tar  fr. s., by W. 181 35 4 '90  4 -52  4 ' 15  
Az. of Ref. M. ,, 184 58 26.41 27.18 21-56 

0 .u 
a 0 -  

4 

a 5 2 'E 2 a 
!2 % 

4 

Oct. 24 

,, 24 

,, 24 

Reduced Obaemtion 
R C ~ .  l u r k  - stnr 

at 

0 1  4 

+ 3 23 19-94  
13-68 
11-72 
17 '03 
14-40  

+ 6 33 19-78 
20'93 
'9 .13 
17-78  
18.74 
17'08 

... 

... 

Observed 

, , .  
Ref. Murk- S ta r  

0 I 11 

+ 3 23 55'33 
23 52 '34 
23 54-34 
27 34.66 
27 40.66 

+ 6 32 12-66  
33 3'67 
33 4 -33  
33 5.00 
33 7'66 
33 8.00 

... 

... 

E. 

W. 

W. 

Boduaed Obnnntion 
Ref. Mark- S t a r  

at Elongation 

0 I 11 

+ 3 23 21-44  
22-36 
20.08 
16 -64  
1 5 . ~ 9  

+ 6 33 29-67  
29'74 
29-29  
29-59  
19 -32  
29'54 

+ 6 33 18 -22  
24 '94 

0 I 

50 0 
& 

230 o 

50 o 
& 

230 o 

190 o 

.; a g 
P z 

L I 

m 8 

25 32 
26 41 
28 2 

69 4 
70 13 

35 11 

17 50 
16 31 
15 2 0  

14 17 
12 56 

... 

... 

BIQHT 

Reduction in 
Arc to Time of 

Elongation 

I 11 

- I 9 '56 
I 13 '64  
I 18-25 
I 22.36 
I 31'11 

+ o 0.01 

o 0 .08  
o 0 .29  
o 0.59 
0 0 ' 99  
o 1.54 

+ I 8.88 
I 48'94 

Observcd 
Honronfal Angle : 
I)iE, of 
Ref. -sdr 

0 I 'I 

+ 3 24 32'00 
24 36'00 
24 38'33 
24 39.00 
24 47'00 

+ 6 33 29'66 

33 29'66 
33 29-00 
33 29-00 
33 28 '33 
33 28.00 

+ 6 32 19-34 
31 36-00  

PACE LEFT 

Reduction in 
h c  to yin,c of 

L ' o n ~ i l t i O n  

I H 

- 0 35'39 
o 38'66 
o 42'62 
4 17.63 
4 26.26 

+ I 7 '12 
o 17-26  
o 14.80 
o 12.78 
o 11-08  
o 9.08 

... 

... 

PACE 

.; a 
2 , 2 

m 8 

35 49 
36 51 
37 59 
38 58 
41 0 

o 27 
I 11 

2 17 
3 18 
4 I 7  
5 2 0  

35 41 
44 54 



SOUTH KONKAN COA8T 8ERIES. 

Abstract of Astronomical Azimuth observed at V I I  (Mirya) 18-(Co?ztinwd). 

2. By Western Elongation of a Ursse Minoris. 

Face L R '  L R L R 

Zero 10" 190' 30" 2 100 60" 2300 

Date October 22 October 23 October 24 
4 4 4 ll # m 

Observed difference 36-47 24.58 33'33 35'44 19'78 29-67 
of Circle-Readings, 39'80 19.13 29.22 33'88 20'93 29-74 

Ref. M. - Star 32'77 *28.97 34'94 19'13 29'29 
reduced to Elongation *25'69 26.35 17'78 29'59 

38'5' 18.74 29-32 
17.08 29-54 

Means 36.35 24-59 32-47 34-66 18.g1 29'53 

0 1 11 ll w 

Means of both faces + 6 33 30'47 33'57 24.22 
As. of Star fr. S., by W. 178 24 55-29 55'66 56.04 
Az. of Ref. M. ,, 184 58 25-76 29-23 20.26 

by Eastern Elongation 

Astronomical Azimuth of Referring Mark ... by Western ,, 
Mean 

Angle Referring Mark and V (AdhGr) see page 12,, ante ... 
Astronomical Azimuth of Adhdr by observation . . . ... 
Geodetical Azimuth of ,, by calculation from that 

adopted (Vol. 11, page 141) at Kalihpur, see page 32-, ante 
Astronomical - Geodetical Azimuth at  V I I  (Wrya) ... ... 

Nom.-Whore observations occurrod on tho same pair of zeros on different nighta they are reduced in this abstract to one date-the most conrenientby 
nllowing for star's change of place. Tke date so ndopt,ed appeara at the head of tho column, and the reduced obeervation ia preceded by an asterisk. 



PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERTATIONS. 

At XI1 (Chaukola) 

h m s  
Lat. N. 15' 5 5 '  31'"44; Long. E. 75' 1' 4af'.31 = 4 56 7 . 2 ;  Hcight above Mcan Sca Level, 2 7 9 4  feet. 
Decembcr 1843; observed by Lieutenant H. Rivers with Dollond's 15-inch Theodolite. 

Star observed 
Mean Right Ascension 1 8 4 3 . 0  
Mean North Polar Distance 1843 .O 

Local Mean Times of Elongation, December 27 

S Ursae Minoris (East and West). 
18IL 221~1 59. 
3" 24' 23R'77 

Eastern 1 8 ~  3m 
Western 5 57 

Reduccd Obscrration 
Ref. Mark - Star 

at Elongalion 

0 I 1 1  

+ 2 3 19-72 
12.29 
19-82 

13'98 
3 '84 

13-74 

+ 9 7 77'87 
75 ' 39 
69.48 
79'" 
74-34 
70.21 
72 '96 

+ 2 3 11-61 
15-23 

17-07 
14-81 
11.49 
16-97 

+ 9 7 80'97 
82.12 
80.54 
79-19 
72'65 
80'35 
78.61 
80.72 

PACE EIQET 

Reduction in 
Arc to Time of 

Elongntion 

I I I  

- 1 39'95 
I 28.38 
o 0 - 1 8  

o 0 . 0 2  

o 6.82 
o 12.59 

+ o 24-53 
0 32'05 
o 57.48 
3 30.00 
3 45'34 
4 46.87 
5 17-29 

- 6 19-39 
5 49'1° 
o 0.60 
0 1 '53  
0 11.84 
0 17.03 

+ o 4'31 
o 9.46 
o 26.88 
I 3 '52 
1 13.98 
3 58.68 
4 17'94 
4 4 2 ' 3 9  

0 .u 
e 0-  PACE LEFT 

Observed Observed .d El 

Dec. 27 

28 

,, 28 

,I 29 

E. 

W. 

E. 

W. 

V 

o I 

aog 57 
& 

29 57 

190 1 

& 
10 o 

rgo I 
& 

10 I 

170 0 
& 

350 0 

o I 11 

+ 2 3 49'67 
3 34.00 
3 3 1 ' 3 3  
3 24.00 
3 26.00 
3 23-00 
3 '7 '33 
3 16-33 

+ g 6 35'00 
6 ~ 2 . 0 0  

5 28-33 
5 14-67 

+ 2 5 45-34 
4 39'33 
4 25.00 
3 53'67 
3 4 8 ' 3 3  
3 40.67 
3 32'33 
3 22.66 
3 2 1 . 0 0  
3 2 1 ' 0 0  
3 18.33 

+ g 6 23-66 
5 54'66 
5 51'67 
5 31'00 

m s 

18 3 
16 16 
1 3 4 2  
12  7 
I 0  27 
g 12  
8 1 

6 38 

28 27 
29 40 
35 1 2  
36 43 

35 I 
26 18 
24 9 
18 7 
1 6 3 3  
15 K O  

13 23 
6 12 

4 41 
3 3 0  
2 17 

30 47 
33 32 
35 2 
36 24 

1 11 

- o 39'38 
o 31.98 
0 2 2 . 7 2  
o 17-76 
0 13-20 
o 10.23 
0 7'79 
0 5.33 

+ I 37.67 
I 46.21 
2 29-35 
2 42'48 

- 2 27.86 
I 23'51 
I 10 .40  
0 39'64 
0 3 3 . 1 4  
o 27-82 
0 21.65 
o 4'65 
o 2'66 
0 1 '49 
o 0.63 

+ I 54-34 
2 15'53 
2 27'93 
2 39.69 

o I I I  

+ z 3 10.29 
2.02 

8.61 
6 .24  

12.80 
12'77 
9 '54 

11.00 

+ g 7 72'67 
68-21 
57'68 
57'15 

+ z 3 17.48 
15'82 
14.60 
14.03 
IS ' I9  
12.85 
10.68 
18.01 
18.34 
'9.5' 
17-70 

+ 9 7 78.00 
70'19 
79-60 
70'69 

o I I I  

+ 2 4 59'67 
4 40.67 
3 2 0 . 0 0  

3 14.00 
3 10.66 
3 26.33 

+ g 7 53'34 
7 43'34 
7 12.00 

4 49'00 
4 29.00 
3 23-31 
2 55.67 

+ 2 9 31-00 
9 4'33 
3 17.67 
3 16-34 
3 23'33 
3 34'00 

+ 9 8 16.66 
8 12.66 
7 53-66 
7 15-67 
6 58.67 
4 21.67 
4 0 .67  
3 3 8 . 3 3  

m r 

28 47 
27 4 

I 12 

o 26 
7 30 

10 12 

14  15 
16 17 
21 49 
41 46 
43 16 
4s  51 
51 24 

56 1 4  
53 56 

2 14 
3 33 
9 53 

11 51 

5 58 
8 51 

14 55 
2 2  56 
24 45 
44 32 
46 19 
4 8 2 8  



4% SOUTH KONKAN COAST SERIES. 

Abstract of Astronomical Azimuth observed at  XI1 (Chaukola) 1843. 

1. By Eastern Elongation of 6 Urszle Minoris. 

4 n 
d 

2 
. 
0 

0 
1 

Dec. 29 

,, 30 

Face L R L H L R 

Zero 170" 350° 190' 10" 210° 30' 

Date December 29 December 28 December 27 

D 4 n n ,I w 

Observed difference 7'70 16 '53  17.48 11 '61 10.29 
of Circle-Beadings, 

19-72  
7 ' 58  . 13-91  15.82 15-23  z ' 0 2  12 -29  

Ref. M. - Star 7 - 4 9  17'36 14-60  17 -07  8 .61  19.82 
reduced to Elongation 22.85 14.03 14.81 6 .24  13 '98  

18.48 15.19 11.49 12-80  3 ' 84  
15 -63  12.85 16-97  12.77 13 '74  
19 '85 10.68 9 ' 54  
11 '10  18.01 11'00 

7 ' 59  18.34 
8 ' 5 4  19 '51  

'7.70 

Meana 7 '59  15-18  15'84 14 -53  9 -16  13 '90 

0 1 11 I D 

Means of both faces + 2 3 11.39 
Az. of Star fr. S., by W. '5.19 11 -53  

183 32 29-96 
Az. of lief. M. ,, 29-63  29.30 

185 35 41'35 44-82 40.83 

.s 
&, 
g 

E. 

W. 

.., 
0 -  

53 
-53 
='a', 

E gP;.i: 
2: 
Y %  3s 
V 

o I 

170 o 
& 

350 0 

209 59 
& 

30 0 

-1 

Observed 

l)iE. of Headings 
Ref.M.rk-Star 

o I II 

+ z 3 10.00 

3 8 ' 3 3  
3 7 - 6 7  

+ 9 7 21.66 
7 3 - 6 6  , 
7 3 ' 00  

FACE LEFT 

Rccl~~ction in 
Arc to Timu of 

Elougatiou 

I II 

- o 2.30 
0 0 '75  
o 0.18 

+ o 56.91 
I 5.52 
I 11 . j 6  

Observed 
Allgle: 

of neadlllgs 
Ruf. Mark - Star  

o I 11 

+ z 4 23.00 
4 13.66 
4 10.66 
4 9.66 

3 27 '33 
3 29.33 
3 38.00 
3 34'66 
3 35 '33 
3 41-00 

+ 9 6 57.66 
6 4 j . m  
6 41.00 

5 39'34 
5 11 '67 
5 2-66  
4 55 '00 
4 49-00  

.!? A 0 o .- 2 
a 

5 
z g $  

m 8 

4 2 1  

2 29 
I 14 

21 42 
23 18 
24 21  

RtuluredOb~ervntion 
Ref. Nark - Star 
a t  Elongation 

o I 11 

+ 2 3 7.70 
7 '  58 
7 '49  

+ 9 7 78.57 
6y.18 
74 '  56 

.!? B 
; E 3 
t 2 3 5 o 
5 g g 

m s 

23 28 
2 2  14 
21 o 
19 41 

8 33 
I 0  38 
1 2  14 
13 57 
'5 8 
16 22  

26 5 
2 7 1 9  
28 14 
34 36 
37 29 
38 45 
39 42 
40 34 

FACE RIOIIT 

Reduction in 
Arc LO Time of 

Elongation 

I II 

- I 6 .47  
0 59'75 
o 53.30 
o 46.81 

0 8 - 8 5  
0 13 '70  
o 18.15 
0 23-56 
0 27'74 
o 32.46 

+ I 22.13 
1 3 0 . 0 8  
I 36.23 
2 24-36 
2 49.25 
3 0.87 
3 9 -85  
3 18.21 

Reduced Observation 
Hef. Mark- Star 
at Elongation 

o I II 

+ z 3 16 -53  
'3.9' 
17-36 
22-85  

18.48 
1 5 . ~ 3  
19-85  
11-10 

7 '59  
8 - 5 4  

+ 9 7 79 '79 
75 '0s 
77 '23  
63 '70 
60.92 
63 '53  
64.85 
67'21 



PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERVATIONS. 

Abstract of Astronomical Azimuth observed at XI1 (Chaukola) 1843-(Conthued). 

2. By Western Elongation of 6 Ursse Minoris. 

by Eastern Elongation 
htronomical Azimuth of Referring Mark 

Mean ... 
Angle Referring Mark and X (Valvan) seepage 16,0, ante . . @ 

Astronomical Azimuth of Valvan by observation * m a  o n #  

Face L R L '  B L R 

Zero 1700 850° 190° lo0 210° 80" 

Date December 29 December 28 December 80 

n n n I )  n II 

78.00 80.97 72'67 77'87 78-57 
82-12 68-21 69-18 

79' 7% 
70.19 75'39 75 '0 

Obeerved difference 79'60 80'54 57'68 69-48 74-56 77-23 
of Circle-Readings, 70'69 79"9 57'15 79-00 63-70 
Ref. M. - Star 72'65 74'34 60.92 

reduced to Elongation 80.35 70.21 
78-61 

63'53 
72 -96 64-85 

80' 72 67-21 

Means 14-62 79'39 63'93 74-18 74' 10 69.04 

0 1  n rn a 

Meane of both facee + 9 7 77-00 69.06 71'57 
Az. of Star fr. s., by W. 176 27 30'21 30' 54 29.88 
Az. of Ref. M. ,, 185 35 47-21 39-60 41 '45 

Geodetical Azimuth of - ,, by calculation from that 
adopted (Vol. 11, page 141) at Kali&npur, eeepage 33,, ante 

. 

Bstronomical -- Geodetical Azimuth at XI1 (Chaukola) ... I . a  



SOUTH KONKAN COAST SERIES. 

At XVI (Kumbhkri) 

h m  r 
Lat. N. 15' 9' 1".80; Long. E. 74' 20' 14".38 = 4 57 21.0; Height above Mean Sea Level, 2898 feet. 
January 1844; obaerved by Lieutenant H. Rivers with Dollond's 15-inch Theodolite. 

Star observed 
Mean Right Ascension 1844.0 
Mean North Polar Distance 183A.0 

Local Mean Times of Elongation, January 22 

X Ursae Minoris (West and East). 
2oh I 8m 15' 
lo 9' 29".0z 

Western 6h 1 2 ~  
Eastern 18  12 

L 

4 
B .- 

W 
0 -  PACE UZl! 

Observed 
HorizonW ; 

Ditt of 
BBf.Mark-Star 

zI1.i;~ BoL Mark - 8tu 

0 I o I I! 111 8 I I! o I rt o I II 

60 o - 3 4 4 4 4 ' 3 4  3 9 3 5  + ' I  4-08  - 3 4 3  40.26 - 3 4 4 2 0 . 0 0  
& 44 54.00 40 57 1 8 - 5 7  45 '43 44 21-00 

240 o 44 56-67 42 o I 12.13 44 '54 45 47 '33 
44 57 '66 43 31 1 17 '37 40 '  29 45 51-33  
45 4 -33  45 6 I 23.10 41 -23  46 4.67 
45 5.66 46 I 1 2 6 . 5 0  39'16 

60 o - 6 6 54-34 28 57 - o 34-31  - 6 7 28.65 - 6 7 20.33 
& 6 59'34 27 4 0 30.02 29 '36 7 21.66 

240 0 7 1 ' 34  26 I 0 2 7 . 7 3  29.07 7 22 '33  
7 6 '67  25 I o 25'64 32.31 7 zz 'oo 

7 2 3 . 0 0  
7 22.66 

80  o - 3 44 18.00 27 11 + o 30.27 - 3 43 47-73  - 3 44 47.66 
& 44 22'00 28 23 o 33-01 48.99 44 52'66 

260 o 44 28'67 30 23 0 37.78 50'89 44 58'33 
44 29-67 31 34 0 40'79 48-88  45 0 ' 33  
4 6 3 0 ' 6 6  64 5 2 4 7 . 1 6  43 '50 45 10.66 
46 37.66 65 17 2 53.46 44.20 45 26.33 
46 50'66 66 2 1  2 59.05 51.61 45 26-66 
46 47 '00 67 9 3 3.37 43 '63 
46 53 '00 67 59 3 7'92 45'08 

80  I - 6 5 31.67 54 24 - 2 0 - 6 9  - 6 7 32-36  - 6 6 30.66 
& 5 39'34 52 46 I 53-57 32.91 6 30.66 

260 I 5 50'33 51 34 I 48-48  38-81 6 3 2 . 0 0  
5 52'33 50 24 1 43-70  36.03 6 33.00 
7 24'00 12 31 o 6 - 4 3  30 '43 7 1 ' 33  
7 25-00 10 48 o 4 -78  29'78 7 2-67  
7 24.33 9 48 0 3 '93 28.26 7 14.00 
7 2 8 . 0 0  8 3 2  o 2.99 30'99 7 11.67 
7 26'67 7 26 o 2.27 28.94 7 1 1 . 0 0  
7 26.67 6 19 o 1 - 6 4  28.31 

7 31-00  5 53 0 1.42 32-42 

BIQHT 

Reduction in 
Arc to Time of 

Elongation 

I rr 

+ 0 3 1 . 2 0  
0 34-57  
1 59 '63 
2 4 '23  
2 19-40  

- o 9.59 
o 8 - 0 6  
0 6 .61  
o 4 - 7 9  
0 3 '95 
o 2 '78 

+ r 8.86 
I 12.42 
1 16'32 
I 20'19 
1 26-39 
1 34'32 
I 37.81 

- I 10.84 
I 7 -21  
1 4 ' 1 5  
I 0.84 
0 37'51 
o 30'65 
0 27'45 
o 25-13  
0 2 3 ' 1 4  

FACE 

.5! R a 
3 2 3 
L 2 & 
3 8 2 

I. 

m 8 

2 7 3 6  
29 3 
54 9 
55 1 2  

58 29 

I 5  18 
14 I 
1 2  42 
10 49 
9 4 9  
8 1 4  

41 1 
42 6 
43 13 
44 18 
45 59 
48 4 
48 57 

41 38 
40 33 
3 9 3 7  
38 34 
30 16 
27 2 2  

25 53 
24 46 
2 3 4 6  

Beduced Observation 
Ref. Mark- Star 

at Elongation 

0 I I1 

- 3 4 3 4 8 . 8 0  
46 '43 
47'70 
47 '  10 

45 '27  

.- 6 7 29.92 
29'72 
28.94 
26 '79 
26-95  
25-44  

- 3 43 38-80 
40 '24 
42 -01 

40' 14 
44-27  
52.01 
48.85 

- 6 7 41'50 
37 '87 
36-15  
33 '84 
38 -84  
33'32 
41-45  
36 -80  
34-14  

3 

4 

Jan. 22 

,, 22 

,, 23 

,, 23 

- 

W. 

E. 

W. 

E. 

. 



PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERVATIONS. 45-0. 

Abstract of Astronomical Azimuth observed at XVI (Kumbhhi) 1844. 

1. By Eastern Elongation of X Ursat ~ i n o r i s .  

Face L a L a L a 
Zero 40° 220° GO0 24@ 80" 260° 

Date January 21 January 23 Jalluary 23 
# I w N # I 

28.73 33-20 28.65 29'92 31-36 41-50 
25'52 33-71 29'36 29.72 32'9' 37'87 
29-25 32.51 29.07 18-94 38.81 

Obeerved difference 
36-15 

32.31 29.06 32'31 26'79 36-03 33'84 
of Circle-Headings, 31.84 26'95 30' 43 38.84 
Raf. M. - Star 31 '04 25-44 29 ' 78 

28.26 
33'32 

reduced to Elongation 31'64 41-45 
32'75 30'99 36'80 
32'33 28-94 34' 14 
32'82 28-31 

32-41 

Meana 30.82 32.12 29-85 17-96 31-75 37'10 

0 1  4 N I 

Mean8 of both face8 - 6 7 31-47 28-91 34'43 
Az. of Star fr. 8., by W. ' 181 1 1  51.91 51.24 51-57 
Az. of Raf. M. ,, I75 4 20'44 21-33 17'15 

.y 

a i d - a  
s $3 4 

Jan. 24 

,, 24 

Obumed 

~~~~~~i 

Bef. Mwk- 

0 I I1 

- 3 43 57.33 
44 0.00 
43 54'67 
45 20'33 
45 25-00 
45 30.66 
45 30.66 
45 38.66 
45 41'33 

- 6 5 56'33 
6 0.66 
6 10.00 
6 17-66 
7 30.00 
7 30'33 
7 31.33 
7 32'67 

732'33 
7 32'67 

Observed 
Ho~zont.l : 

of 
Mark- Sur 

0 I 11 

- 3 44 16.00 
44 19-33 
44 22.66 
44 23'33 
44 23.67 
44 24-00 
44 26.67 
44 28-67 
44 36'67 

- 6 7 0'33 
7 5-00 
7 6-66 
7 6.66 

W. 

E. 

V 

0 I 

40 o 
& 

220 o 

40 o 
& 

a20 o 

BACB 

a- .z 4 2 
; % 8 
. 

m 8 

24 32 
26 o 
26 55 
28 29 
29 33 
30 32 
31 30 
32 28 
33 32 

28 20 
26 29 
25 7 
23 23 

Reduced Ob~ervatio 
Ref. llark- Starn 
at Elongation 

0 I 11 

- 3 43 48-66 
49 ' 88 
43'40 
48'90 48'02 

43'29 48'79 

46.36 
44-64 

- 6 7 18-73 
25'52 
29'25 
32'3' 
31.84 
31-04 
31 '64 
32'75 
32'33 
32-82 

% $ - g .s 

E 2 8 g a Ii 
m 8 

14 33 
I 5  43 
16 35 
47 19 
48 44 
49 57 
5 1  18 
52 28 
53 29 

47 34 
45 35 
44 2 
42 44 
6 41 
4 I 0  
2 46 
I 22 

0 1 2  

I 54 

FACE LEFT 

Reduction in 
dm to Time of 

Elongation 

I I t  

+ o 8-67 
o 1 0 - r a  
0 11.27 
I 31'43 
I 36.98 
r 41.87 
1 47-37 
I 52.30 

' 1 56-69 

- I 32.40 
I 24.86 
I 19-25 
I 14-65 
o 1-84 
0 0.71 
o 0.31 
o 0.08 

0 0'00 
o 0'15 

BIGHT 

~ e d u d i o n  in 
Arc to Time of 

Elongation 

I I t  

+ 0 24.67 
o 27'67 
o 29.66 
0 33-22 
o 32-76 
o 38.18 
o 40.64 
o 43-12 
0 46.06 

- 0 32-87 
o 28.71 
o 25.85 
o 22'40 

Reduced Observation 
Ref. Mark-ltar 
at Elongation 

0 I 11 

- 3 43 51-33 
51.66 
53 '00 
50'11 
47'91 
45-82 
46 -03 
45'55 
50'61 

- 6 7 33-20 
33-71 
32-51 
29-06 



SOUTH KONKAN COAST SERIE9. 

Abstract of Astronomical Azimutb observed at XVI (Kumbhfi) 1844-(Continued). 

2. By Western Elongation of X Urm Minoris. 

Face L R L R L R 

Zero 40° 220° 60° 2W 80" 2600 

Date January 24 January 22 January 23 
,, rl w I w I 

48 -66 51'33 40.26 48-80 47' 73 38-80 
49-88 51-66 45'43 46'43 48.99 40'24 

Observed difference 43'40 53 '00 44'54 47'70 50'89 42 'or 
of Circle-Readings, 48.90 50'11 40'29 47' 1 0  48.88 40'14 

Ref. M. - Star 48 '02 47-91 41-23 45'27 43'50 44'27 

reduced to Elongation 48'79 45'82 39'16 44-20 52'01 
43'29 46'03 51-61 48.85 
46.36 45'55 43'63 
44'64 50.61 45 '08 

Meana 46.88 49.11 41 '82 47'06 47' 17 43'76 

0 1  n n w 

Means of both faces - 3 43 48.00 44' 44 45-46 
Az. of Star fr. S., by W. 178 48 8.26 8-92 
Az. of Ref. dd. ,, 175 4 20.~6 24-48 23'13 

8.59 

1 by Eastern Elongation 
Astronomical Azimuth of Referring Mark . . . by Western ,, ... 

Mean . .. 
Angle Referring Mark and XIV (lalili) see page 19-, ante ... 
Astronomical Azimuth of Salili by observation . . . ... 
Geodetical Azimuth of ,, by calculation from that 

adopted (Vol. 11, page 141) at Kalihnpur, see page 33-,  ante 
Astronomical - Geodetical Azimuth at XVI (Kumbhki) ... a.a 

I.. ... '54 15 36-17 

July, 1889. 
W. H. COLE, 

In charge of Compwting O&. 



Fi. No. 26 

Fig. No. 28 
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THE MANGALORE MERIDIONAL SERIES. 

INTRODUCTION. 

The triangulation on the meridian of 76" is divided into three sections, of which the Series 
under review is the southern, the Khhnpisura Meridional the central, and the Gurhhgarh 
Meridional the northern. It is of a length approaching that of the Great Arc, and consi- 
derably longer than any other meridional series in India. It extends from the parallel of 33", 
to the parallel of 13", on which the towns of Madras, Bangalore (BBnga1ti.r) and Mangalore 
(Mangaltir) are situated. I n  the country traversed by this Series very little triangulation had 
been executed by Colonel Lambton ; his operations on the parallel of Madras did not extend 
north of Mangalore, and with the exception of a longitudinal series, immediately north of 
Nagar, which connects the western coast with the general network over the interior, he did 
not carry out any work near the meridian of 76". 

The Mangalore Meridional Series starts from the Bombay Longitudinal Series in lati- 
tude IS*", its sides of origin being Kem-Alsunda and AlsunbBori. At the parallel of 16+O 
it is in close proximity with the southern end of the South Konkan Coast Series, and is con- 
nected with it by a principal longitudinal series consisting of 6 single triangles. After this 
junction the meridional series itself becomes a coast series. 

The orders for its commencement were issued early in 1861, and the work was given 
for execution to the Bombay Party under Captain (now Colonel) C. T. Haig, R.E. This party 
was at  the time employed in Gujarht, where it remained for the rest of the field season 
of 1860-61; but Mr. J. DaCosts, Civil 2nd Assistant, was deputed in January to take up 
the approximate work, and before his return to Poona (Puna) in the following May he had 
succeeded in selecting stations forming 6 polygons, which brought the approximate series down 
to latitude 16+". 

During the field season of 1861-62, the Mangalore Meridional Series remained in 
abeyance owing to the want of a first class instrument, not one being then available, and 
the Bombay Party returned to Gujadt where Captain Haig extended the triangulation of 
the Gujadt Longitudinal Series from the meridian of 73" to its termination on a side of the 
Khhpisura Meridiod Series as well as exeouting a, portion of the Singi Meridional Series. 
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MANGALORE MEIDIONAL 8ERIES. 

Captain C 
Mr. John 
,, GC. A. 
3, J. E. 

I n  October 1862-the instrument known as Barrow's 24-inch Theodolite No. 2 hav- 
ing been sent to Captain Haig-Mr. Anding was sent 

B S ~ J O ~  1862-65. ahead and ordered to build the stations at the points select- 
P E B B O ~ L .  

. T. Haig, R.E., let Assiatent. 
ed by Mr. DaCosta. Before commencing the-hal angles, 

MO Gill, Civil Assistant. Captain Haig was direchd to double the Bombay Longi- 
Anding* pnd 'IU. tudinal Series from Bidar as far west as the meridian of Donohoe, 8rd ,, 

Mangalore, in order to ensure a firm base of emanation 
for the new series ; whilst so employed he found that with very little extra labour he could 
also revise the whole of that portion of the Bombay Longitudinal Series. This revision he 
therefore carried out, and it was not till March 1863 that he was able to begin observing the 
final angles on the series under review. Meanwhile Mr. McQill, having by the middle of 
January selected the additional stations required on the Bombay Longitudinal Series, had 
proceeded to Belgaum (Belgaon), the nearest town to the station of Yallir, and commenced 
laying out the small longitudinal chain* that was to connect the Mangalore Meridional with 
the South Konkan Coast Series. Yalb-Samshergad was his side of origin, being a flank of 
one of Mr. DaCostaYs approximate polygons, and the chain terminated on a side of the 
southern figure of the South Konkan Coast Series. Mr. McGill having completed the 
approximate work, returned to DhBrwh (DhBrvhd), and taking up the selection of stations 
on the meridian of 7b0, where Mr. DaCosta had left it, carried the approximate series south 
to within 30 miles of Mangalore. On this latter work he met with many difficulties, the coun- 
try being one dense teak jungle; even the tops of the hills were covered with high trees 
which hindered him from obtaining a good view of the surrounding country; moreover 
there prevailed at the time a most malignant epidemical fever which had so depopulated 
the country, that evcn guides were procurable only with the utmost difficulty; and by the 
time Mr. McQill closed work, almost the whole of his party were sick. 

I n  February, March and April Captain Hsig, working with Barrow's 24-inch Theodolite 
No. 2, visited the stations of Kem, Alsunda, Bori and Kalas, and then proceeded to Palvan, 
where a serious accident occurred to the theodolite, which compelled him to close the field 
season's work. The following account of this untoward event is given by Captain Haig :- 
" On the 17th April 1863, I set up the instrument in the observatory tent on a tower sta- 
" tion near the village of Palvan. Qn the evening of the following day between seven and 
"eigllt o'clock the outer platform on the west side gave way. Rain had then been falling 
"for about two hours, and there was a very high easterly wind. The pressure and shock 
" given by the observatory tent against the instrument made the stone of the masonry pillar 
"underneath one foot of the stand yield, causing the immediate fall of the instrument.. 
" Having examined its position, I perceived that any attempt to remove it in the dark mould 
" only do further damage ; I therefore secured all the ropes to keep every thing in stat& quo. 
" On the following morning I succeeded in releasing the instrument from the dbbris of the 
" pillar without further in jury. 

"The platform was about 14 feet high, built of dry stone masonry with an exterior 

Thb chain of triangles in now considentd a part of the South Konkan Cowt IJeriw. 



"slope of 1 in 3. I examined tlie exterior work of the part which remained firm. It 
" seemed to be perfectly well built. My opinion is that the accident arose from an unequal 
"yielding of the ground, greater towards the centre of the platform than a t  tlie edge. I t  is 
"evident that i t  was not caused by any sudden additional pressure, as the instrument had 
" been fixed for 28 houts, during which period I had frequently been on the platform, at  times 
" accompanied by 6 or 6 persons. No one was on the platform at  the time of the fall. I do not 
"think the yielding could have been in the platform itself, as i t  was composed entirely of 
" stone, and would, if liable to give way, have done so suddenly, when the instrument was 
"being put up, and the platform was crowded with people." 

I n  a letter to Major J. T. Walker, R.E., the Superintendent of the Great Trigonome- 
trical Survey, on the subject of this accident Captain Haig writes:--"The sight on the morn- 
" ing of the 19th was one not easily described. The instrument was upside domn, resting with 
" most pressure on the vertical circle and more lightly on the clamping circle, the axis being 
" fortunately supported by the observatory table ; one of the gunbarrel legs of the table was 
"entangled between a microscope and t l ~ e  clamping circle, and the whole was enveloped in  
" the fly of the tent. Having made tlie slope of the dkbrk, which consisted entirely of large 
" loose stones, fit for the descent of the bearers who were to carry the instrument down, the 
" first step was to remove the fly of the tent. I then took off all the microscopes except C, 
"the upper part of which had already been wrenched off while the lower was too tightly 
" screwed to the arm. By passing a rope round the axis and one of the tripod arms and 
"making it fast to a lever, I was enabled to support the instrument, and have the observa- 
" tory table and the stand removed. I next placed a pole between the pillars, and managed 
"to slide the instrument along i t  upside domn. The Y's being opened wh8n the instru- 
" ment was raised, the telescope and vertical circle were taken out and at  once removed. 
" The instrument, resting upside down on the pole, and supported in that position on either 
" side, was then brought down the slope to tlie stand in the shade of my tent. The lifting 
" handles being fixed, i t  was carefully toppled over into three men's I~ands, and then placed 
" on the stand without further damage. The horizontal circle and the axis, the two most 
" important parts, are, I think, uninjured, as also the telescope and six microscopes. The 
" bend in the vertical circle is clear of those parts generally used in terrestrial observations ; 
" I am therefore in hopes, that the damage is repairable." 

No time was lost in sending the theodolite to Calcutta, where on the 16th June 
1863, it mas examined and reported on by the Mathematical Instrument Maker from whose 
statement it appeared that, besides serious injury to nine otlier components, a new vertical 
circle and its connecting parts mere essentially necessary: the azimuth-circle could not be 
tested until the vertical axis. was restored to an efficient state. Under these circumstances 
Major Walker directed tlie instrument to be despatched to London to Messrs. Troughton 
and Simms, who renovated so many of its parts that the old instrument may be said to 
have given place to a new one. The telescope, the vertical circle and the transit-axis were 
mnstructed anew; the vertical circle was adapted for shifting round tlie transit-axis, and 
the central cube of the telescope was perforated transversely to allow mutual visibility between 
two collimating telescopes. The pillar-table which had been cracked was renewed, and 
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advantage was taken of the occasion to have the azimuth circle newly divided by the beauti- 
ful dividing engine in the factory of these noted instrument makers and also to have the 
whole of the microscopes exchanged for others of the newest pattern. This reconstruction 
was effected so rapidly that the theodolite was absent from the field for only one season." 

During the field season of 1863-641 the party was employed on the triangulation of 
Gewon 1864-66. KAthi4w4r (Kiithi&v&d), while the Mangalore Meridional - 

PEBBONNEL. Series remained in abeyance. 
Captain C. T. Hnig, R.E., let Assistant. 
~ r .  J O ~  McQill, Civil Assistant. I n  December 1864 on the return of the theodolite 

2 9  ,, A. @. D. A. Christie, Anding, 3rd lst 
,, sub-Assistant- work was resumed. Unfortunately the stand of the instru- 

21 

,, C. H. MC A'Fee, 3rd ,, I* ment was not received in the field until the beginning of 
February, so that much of the field season mas lost. Being thus prevented from continuing 
the principal triangulation, Captain Haig determined to take some star observations for 
latitude at Alsunda, a station of the Bombay Longitudinal Series, and one of those from which 
the Mangalore Meridional Series emanates. To supply the want of the stand three small 
brass chairs were fitted to that of an 18-inch instrument, just outside the old chairs, and the 
24-inch was placed upon i t  : this method of course admitted of no change of zero. Prime 
vertical transits were taken to 83 Cuncri on 21 mornings, and a number of meridian altitudes 
were observed to six different stars-two close to the zenith, two about 6" N. and S. of the zenith, 
and two about 12" N. and S. of the zenith. Captain Haig then proceeded to Bori station, 
where he received the stand for his theodolite on the 4th of February, but owing to rainy and 
cloudy weather he could not complete observations till the 8th. By the 20th of March the 
principal triangulation had been carried down to Kundal station in parallel 17" 7'. The out- 
turn of work during the season consisted of 11 triangles forming two polygons and extending a 
direct distance of 85 miles. An azimuth of verification was also observed a t  PBchvad station. 

Captain Haig proceeded on six months' furlough to Europe on the 14th April, and during 
his absence Lieut. C. A. Mc G. Skinner, R.E., held charge of the party. Mr. McGill 11ad in 
the meanwhile been working on the approximate series : he took the field on the 3rd Decem- 
ber, and proceeded south to Bisale station in latitude 13" 35', the last point in the approximate 
series that he had fixed in 1862-63, and by the middle of February had selected all the sta- 
tions for the Mangalore Meridional Series, and then, wheeling to the East, for the three 
following months was employed on the approximate work of the Madras Longitudinal Series : 
both were however subsequently re-cast by Major B. R. Branfill, as will be explained presently. 

I n  May 1865 the party returned to Poona for the recess, leaving i t  again for the 
sewon 1866-66. field in the following November, and on the 21st work was 

PBBBONBEL. resumed at  Kundal station. At  almost all the stations of 
Captain C. T. Hnig, R.E., 1st Assistant. 
Mr. G .  A. Anding, 1st Claea Sub-Assistant. 

the Dandoba Dongar polygon the party was delayed by rain 
,, A. I). Christie, 2nd ,, ,, and clouds, but on entering the Karabgati polygon, the 
,, C. H. Mc A'Fee, 3rd ,, JI weather cleared and continued fine until the station of 

Samshergad was reached. Before completing the Chikk Nandihalligudd polygon, the party 

* For a full description of the instrument and the work performed by it, see Appendix No. 2 of Volume I1 of the Account OJ the 
operations, &c. 
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was delayed a week through the failure of the approxima@ series : the ray between the two 
southern stations was found impracticable, and a site for a new station, Kalkera, had conse- 
quently to be selected about a mile and a half east of the useless station. This gave the 
polygon an unsymmetrical shape, but it was the best that could be done, as the adjacent 
stations of the next polygon had. been already built, and the ground was ill-adapted for good 
selection owing to the lowness of the hills. 

On completing theChikk Nandihalligudd polygon, Captain Haig took up the longitudinal 
series to Goa (Gova), inteading to return and continue work on the Mangalore meridian when 
the former was finished. The approximate series however again failed, and another serious 
delay ensued. Phldi, an old station, was not on the highest point of the hill, and was 
simply a mark cut on the face of a rock. About 200 feet to the north of it was a ridge 16 
feet higher, which entirely obstructed the view from the station of BailBr ; consequently 
a new station, Darsinga, had to be erected on the ridge. Whilst occupied with this work, 
Captain Haig received intimation that he had been transferred to the Northern Bombay Party, 
to take the place of Captain D. J. Nasmyth, R.E. He thought it better, however, to try and 
complete the series to Goa before his departure, but the country was so difficult, and the hills of 
Jarma and Salili so high and steep, that he was obliged to leave without carryingout hisintention. 

The districts traversed by the Mangalore Meridional Series. this season, form a 
vast plain studded with solitary peaks, and broken here and there by low ranges of 
hills. Many of the peaks are crowned by small but well-built forts. The ranges of 
low hills are generally covered with brushwood, but in some cases their sides are carefully 
cultivated almost to the very summit. Belgaum and Dhhwtir were the only towns of 
note whose positions were fixed. Ths former is built on'a rock of laterite lying upon 
the trap of the Deccan ; it possesses a, fort, about 1000 yards in length and 700 in breadth, 
which is surrounded by a broad and deep wet ditch cut in hard ground. I n  1818, after 
the overthrow of the Peshwa, the place was invested by a British force, and captured after 
a 21 days' siege. Dh4rwBr was formerly a fortified town of considerable strength ; accord- 
ing to local tradition it was founded in 1403 by one D h h  Rgo, an officer in the Forest Depart- 
ment under R4m mja ,  the Hindu king of Anigundi. The Anigundi kingdom was overthrown 
by Muhammad hdil Sh4h of Bijslpur in 1568 A.D. I n  1686 the fort of Dhslrwslr was captured 
by the Mughal Emperor of Delhi, and in 1753 fell into the hands of the Mahrattaa. On 
the final overthrow of the Peshwa it came into the possession of the British Government. 

During the field season 21 principal triangles were completed, forming one compound 
figure, one hexagon and one heptagon, and extending a direct distance of 1x0 miles between 
the parallels 154' and 17a0 : 4 single triangles were also completed on the longitudinal series 
to Goa, covering a distance of about 30 miles. 

On November 1st 1866 Lieutenant Trotter took over charge of the party from Captain 

Season 18136-67. Haig. Only three stations on the longitudinal series to 
P E B B O ~ E L .  Goa remained to be visited, so that the party during the 

Lieut. H. ~mtter, R.E., hiatant Bweyor. field season was to be chiefly employed on the Mangalore 
Mr. ff. A. Anding, Sub-Assiatsnt, 2nd W e .  
,, A. D. Christie, ,, 3rd ,, Meridional Series in North &ara (mnada). The jungles 
,, J. Bond, 81 4th 1, of this district had of late years borne a deadly character, 
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and enquiries shewed that the earliest possible time for commencing work, with a reason- 
able chance of the party not being paralysed from fever, was the beginning of February. 
To ensure reaching the district by this time Lieutenant Trotter proceeded to Bombay 
early in January, and engaged patternd?*s (coasting craft) to take himself and his establish- 
ment to Goa, where, after a, journey of 24 days in a ten-ton boat, he arrived on the 12th. 
When Captain Haig visited Goa, the Bombay Government had applied to His Excellency 

a the Governor General of Portuguese India for permission to carry survey operations through 
this territory : this had been cordially granted. Every assistance was also given to Lieutenant 
Trotter by the Governor General and his Staff. Orders were issued to the Custom-house 
authorities all over the district to pass his baggage free, not only of custom-duties but 
of the usual annoyance of examination and search. Sepoys were also attached to liis camp 
to aid in procuring supplies. No amount of assistance however could avail to remove the 
physical obstacles presented by the mountains and rivers which had to be traversed to get 
from one station to another. Hence, although but three stations, Bori, Salili and Agoada, 
had to be visited, and in no case had more than two angles to be measured at  a station, the 
better part of a month was spent in getting through this small amount of work, in spite of 
the weather being exceptional1 y fine and clear. 

The district of Goa is 62 miles long and 40 broad and has a population of 400,000. 
It is a hilly country and intersected by numerous rivers which are generally navigable. In 
the days of its glory Goa was the chief entrepdt of commerce between the east and the west. 
But with the downfall of the Portuguese Empire it lost its commercial importance, and its 
trade has now dwindled into insignificance. 

Having completed his observations at the stations in Goa territory, Lieutenant Trotter 
tried to go straight across the Ghdts to DhBrmdr, but was unable to do so owing to the diffi- 
culty of procuring carriage. The road moreover was reported as being just then exceedingly 
unhealthy. Agoada, however, being on the sea coast, the party was able to embark on 
pattemdrs immediately after closing work, and sailed for K&rw&r (Kdrv&r) which was 
reached on the evening of the 3rd of February, and marching vid the Arbail gli&t, a very 
roundabout but good road, proceeded to Samtrhni, 24 miles north of YGll,ipur. There 
carts were exchanged for bullocks and coolies, and the party diverged to K&nsGrudi, one of 
the west flank stations of the Ganigudd polygon, which was reached on the 16th of the same 
month. The centre and south-west flank stationa of this polygon are in the dense Kinara 
forests, the best wooded in Western India. 

Inddr station was reached at  the end of March without any further check. I n  a letter 
on the subject of the best time of day for observing, Lieutenant Trotter writes :-" I n  Goa 
"the air was clear, and the weather on the whole very favorable, the morning heliotropes 
"being best and steadiest, a very unusual occurrence as far as my experience goes, but 
"caused, I imagine, by the sea breeze which at  that time of the year used not to set in till 
"evening, continuing till late a t  night, causing wonderfully clear mornings and a very 
"steady atmosphere. As the sun got up mists gradually rose, and by 10 or 11 o'clock the 
" air would be very thick and becoming, later in the day, impenetrable by rays from either 
"afternoon heliotropes or lamps, which latter would generally be good signals early in the 



"morning. Above the Ghhts, when I took up the series, the weather was somewhat the 
" same, in that, before the sun rose the air used to be very clear, but the moment the aun 
"got above the horizon mists rose with it, and what was a few minutes before a verdant 
" landscape, became almost miraculously transformed into an apparently foaming sea, with 
"the tops of the highest hills, like green and rocky islands, towering above the general level, 
" the moving clouds having the appearance of rolling billows ; altogether a most magnificent 
" spectacle, not unimproved by the brilliant flashes of the heliotropes seen over this sea of 
" clouds. This appearance is not lasting,'however, for the mists soon rise, enveloping every- 
" thing, and not generally dispersing till 9 or 10 a. M. 

"These phenomena occurred early in the season, and of course observations to morn- 
" ing heliotropes were rarely if ever attainable. The afternoons were generally thickish, but 
"used to clear towards sunset, and the air purified by the sea breeze was generally good for 
"lamps. Later in the season however these mists, instead of rising about sunrise, used gene- 
" rally to begin to form about 8 or 9 o'clock in the evening, when, just as we had fairly com- 
" menced working to lamps, then bright and clear, first one lamp and then another would sud- 
" denly disappear, not to show again till the next evening, while the mists would at  last rise 
"and surround the observatory tent. These mists never cleared off in time for morning 
"heliotropes, and consequently for the greater part of the season nearly the whole of the 
" observations were taken in the afternoon, when the signals were generally good. On one. 
"occasion I took no less than fifty-seven single measures of angles working to afternoon 
" heliotropes. I n  April and May the work was very much interfered with by passing storms, 
"though these were so local, that sometimes I have gone on steadily working to capital 
"heliotrope signals, when perhaps the sun never shone on my own station the whole after- 
" noon, and the hill seemed surrounded by storms." 

I n  the KBnara district the smoke from the burning jungles greatly hindered Lieu- 
tenant Trotter's progress, especially when there was no wind. Every year towards the end of 
February the villagers begin to burn these jungles, and until the heavy rains set in they 
Light the fires regularly every day a t  two or three o'clock in the afternoon. The stations 
in this district would have been avoided, if possible, at  that particular season, but it 
was unfortunately the only time they could be visited with impunity from fever, the 
curse of the district. Mr. Christie, who was working in KBnara in January 1866, states 
that when he was marching, the coolies used, as a regular thing, to put down their loads for 
two or three hours in the middle of the day, have their bout of fever and then go on again. 

Having taken the precaution of not entering these jungles till the healthy season, 
Lieutenant Trotter's party for a couple of months escaped with comparatively little illness ; 
but after the first heavy rains had fallen in April, Mr. Christie's party which was in advance 
building stations, was the first to suffer, and at  one time the whole of his camp was down with 
fever. The observations of the Bhedasdvegudda compound figure were finished a t  Chandra- 

? gutti station on the 20th of May, closing the field season's operations. On the afternoon of 
that day Lieutenant Trotter, and on the following day his observatory assistant, Mr. Bond, 
were attacked with fever. All the signal parties and nearly the whole of the standing camp 
were suffering more or less. The fever was not of a malignant type, but its effects were 
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unfortunately more insidious than was thought, as is evident from the fact that although only 
one man actually died in the field, yet two died afterwards at Bangalore, and another while 
on his journey home on leave. 

During the field season 13 principal triangles were completed, forming a, hexagon and 
a compound figure, and extending a direct distance of 66 miles : the remaining 2 single tri- 
angles on the longitudinal series to Goa were also completed. 

'PPhen Lieutenant Trotter commenced his operations in 1866,165 milea of the Manga- 
S S ~ O ~  1872-73. lore Meridional Series remained for completion, of which 65 
PSB~ONNEL. miles had been accomplished by May 1867. The remain- 

=jor B e  R- B d s  DY. Supt., ihg portion was expected to prove exceptionally difficult ; Lt. J. B. McCullagh, R.E., Asst. Bupt., let W e .  
Mr. J. W. Mitchell, h s t .  Burveyor, let ,, the country over which the principal triangulation was in 
, 0 V. N o ,  ,, 
,, C. D. Potter, ,, ,, " 3rd " " ,, paas, wss hilly, wild and thinly populatkd; the climate 
,, E. W. h e r o n ,  ,, 8d was bad, and carriage was only to be procured with great 

difficulty. For five years no opportunity occurred of completing 2, and i h  not till the end 
of 1872 that the work was taken in hand. When the Survey party commenced operations 
a t  the beginning of the field season of 1872-73, they had before them an exceptionally large 
amount of work. I n  addition to the gap of 100 miles in the Mangalore Meridional Series, they 
had also to complete the Madras Longitudinal Series to the coast. Taking advantage of the 
f i s t  break of fine weather in the north-east monsoon rains, the party took the field a t  
Bangalore on the 20th of October, and after a march of about 300 miles commenced ope- 
tions, in the middle of November, on the terminal side Chandragutti-HalEbail of Lieutenant 
Trotter's triangulation of 1866-6'7. Lieutenant McCullagh had charge of the main party 
and executed the final observations with Troughton and Simms' 24-inch Theodolite Xo. 1, 
with Mr. Laseron as recorder and office assistant. 

Major Branfill himself undertook the examination and completion of the approximate 
series. He a t  once decided to reject the stations selected by Mr. Mc Gill west of the 
GhBts, and to carry the series entirely east of them. Commencing work at  Hukaligudda 
station, he visited in succession the stations of Hugadi, Siddeshvar, Kiidashhdri, Bisale, 
H6bbe and Valkunji, and rejoined the main party at SBgar on the 3rd of January. 
Between many of the stations there were no roads, and the party on several occasions 
was obliged to leave its camp and baggage for periods of a week or two : on one occasion 
the main party was for three weeks separated from its camp and supplies. During the 
season final observations were completed at 16 hill stations forming a compound figure, a ' 
quadrilateral and a hexagon. Two sets of azimuth observations were taken this season, but in 
order to push on the triangulation to the utmost and ensure its completion they were post- 
poned to the last. Lieutenant McCullagh took one set at Koramb finishing on the 27th of 
March, and Major Branfill observed the other at  Mangalore, a station now appertaining t x ~  
the Madras Longitudinal Series. By the 16th of April the party had returned to Bangdore, 
and the Mangalore Meridional Series had been completed. 

The country traversed during the last season is one of great beauty and interest. 
Superficially it consists of forest-clad hills and valleys of no great height or depth, diversified 
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by open grassy glades and downs, many streams and rivers, precipitous cliffs and prominent 
peaks. The prime feature of the country is the irregular ridge line of the Western Ghhts, 
running generally N. N. W. and 8.8. E., at a distance of 10 to 30 miles from the western 
coast, and rising from a height of 1,500 feet in Sunda to 3,500 feet in Manjarabad. This 
part of the country is called the " MalnBd" (lit. rain-district) from the excessive amount of 
rain which falls here. On the western slopes and ~ummits of the Gh4ts the rainfall from May 
to October is very heavy, from 150,to perhaps 300 inches or more falling in a single season ; and 
this combined with frequent dense fogs and clouds, night and morning when there is no rain, 
and also with the moisture wafted in from the west by the sea-breeze during the hot months 
from February to May, produces and reproduces such a vigorous growth of plants and trees, 
that the people can hardly keep their clearings free from jungle. Numerous peaks rise 500 
to 1,000 feet above the average height of the range, but few of them exceed 3,600 feet above 
the sea; Chandragutti (2,800), KiidashBdri (4,400) and KudurEmukha (6,200) stand out very 
conspicuously above all the rest, and are only equalled by Meruti in the Tungabhadra DoBb, 
and surp&d only by the Chandra-drona, now also commonly called the Bababudan from 
the name of a Muhammadan Pir who died about 1850, and who is reported to have first 
introduced the coffee plant into Mysore (Mais&). 

The passes over the mountains are numerous, being on the average only 10 miles 
apart; and though mostly disused and impracticable now, attest the fact that there wae 
formerly much traffic between Mysore and the west coast. The population of the Malnad 
has greatly diminished from what it was in former times. The large towns which once 
existed, and particularly the city of Nagar, named Haidar Nagar by Haidar Ali, are almost 
aba~doned ; and, judging from the frequency of the deserted rice-fields, the rural population 
has also probably decreased in recent times. 

Slavery, or rather domestic serfdom, was once general in this part of the' country, but 
is now disappearing. The introduction of coffee is supposed to be the main cause of its 
decline. The coffee planters require labourers and offer high wages, and in order to obtain 
them, pay largely in advance, a temptation that serfs, who had been accustomed to receive 
only their food and clothing, were unable to withstand. 

I n  the general reduction of the Southern Trigon, the portions of the errors, which fell 
to the share of the Mangalore Meridional Series and were dispersed throughout it, were 
as follows :- 

I n  Latitude ... q.. - om.o36 

,, Longitude ... ... + o -231 

,, Azimuth ... ... - o -665 

... ... Logarithm - o *ooo,oo21,8 
I n  side 

giving a ratio of about -32 of an inch per mile. 
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Secondary Triangulation. 

A large amount of secondary triangulation was carried out by Captain Haig in the , 
field-season of 1866-66; numerous points such as mosques, forts and temples were fixed, 
not only in the area embraced by the principal series, but also for considerable distances 
from its flanks ; and the positions of the two cantonment stations of Belgaum and Dhhrwhr 
were determined. Tn the following year, whilst waiting for the unhealthy season in KQnara 
to pass, Lieutenant Trotter executed some minor triangulation in the neigbbourllood of 
Indtipur. Major Francis, the Survey and Settlement Commissioner, Northern Division, Bom- 
bay Presidency, was anxious to get some of his revenue boundary marks laid down carefully 
by trigonometrical observations, as a test of the accuracy of the work of his own assistants, 
and for the purpose of having accurate data for the construction of his own maps. The first 
thing to be ascertained before commencing the work, was the state of the secondary stations 
of the Great Trigonometrical Survey, the operations of which had passed through a portion of 
the district. On examination none of the secondary points were to be found, with one single 
exception, although the names were in existence in the records, and their latitudes, longitudes, 
azimuths and heights had been accurately determined. Apparently in many instances these 
stations had originally consisted of a single stone imbedded, perhaps, in the centre of a large 
flat field on the top of a high piece of ground, with no means whatever of identifying it.. 
These marks were useless without the most minute and accurate description of their where- 
abouts, as the ground is either so wildly undulating, that search might be made for hours before 
the highest point in the neighbourhood could be found, or else i t  consists of high, flat table-lands 
extending from one fourth of a mile to several miles in length, and generally covered with stones 
large and small. These table-lands are so flat, that if three or four different men were sent 
a t  different times, i t  is probable that no two of them would select the same spot as the highest. 
Unless, therefore, very careful descriptions of these stations were forthcoming, it was almost 
useless making search for them. Unfortunately no descriptions of any sort were to be 
found, and hence only one station was discovered. As it was therefore impossible to make 
use of any former secondary work, Lieutenant Trotter determined to break up the principal 
triangulation afresh, and to cover the whole of the district to be surveyed with a net-work 
of triangles having sides from three to five miles in length. The new stations were built 
with great care, and an accurate description of each recorded. 

I n  the field season of 1872-73, the positions and heights of a number of secondary 
stations and 63 unvisited points were fixed : some stations of Colonel Lambtods triangula- 
tion were found, with mark-stones in position, and connected : and other points of the old 
survey were also connected, but as no station marks were found, their identification was 
not exact. 

Prepared for Press, May 1885. 2 
. 

8. 0. BURRARD. 

Parsed through Press, September 1886. ) 
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PRINCIPAL TRIANGlJIUATION. ALPEABBTfCAf; SI811\' OF 8TATIUNS. 

lslsunda 

in& 

Athni 

A u d h  

Bhedasgtivegudda . 
Bisale 

Bori 

Chdragutti . 
Chikk Nandihalligudd 

~andobza Dongar . 
fiaphlbpur . 
Dindgmane . 
Ganigudd . 
Hal6bail 

Hatarvat 

HGbbe . . 
BirGgndda . 
HirGkummigudd . 
H6nnavaI.E . 
Hngadi 

Hukaligndda . 
Indh 

Kalas 

Halkerac 

Kaltigudda . 
I(&nsgrudi . 

XIX. 
(Of the Bombay Longitudinal Beries). 

VI. 
(Of the Madran Longitudinal Series). 

XI. 

VI. 

XXXL. 

XXII. 
(Of the Bombay Longitudinal Series). 

XXXIV. 

XX. 

IEX. 

. XXXVIII. 

. XXVf. 

. XXXV. 

- XIV. 

. XLVI. 

. . XLV. 

XXI. 

XL. 

XLI. 

. XXXVf. 

. - XXIX. 

¶ I. 
. xxv. 
. XXXVII. 

. XXVIII. 

Kijdash4dri . 
Kolanhatti . 
KoramSr . 
Kudur6mukha. 

Kundgol 

Majala . 
Manikeri 

Mtivinhbnda, . 
Menshigudda . 
Navalhr 

Ptichvad 

Palsi 

Palvan 

Bmank6p . 
Samshergad 

Siddeshvar . 
Sdki 

Valkunji 

Ydhr  . . 

I XR 
. XVII. 

. XXXIX. 

- : . XVIIL. 

v. 
. XVIT. 

(Of the Bombay LungituW Sari-). 

XLII. 

XIX. 

. XXXIX. 

. 111. 
(Of the Madma Longitudinal aerier). 

VIIL 

XII. 

' XVI. 

XIII. 

. XXXIIL. 

. XXIV. 

IV. 

VIL. 

. . 111. 

. XXX. 

. XXLII. 

. XLII'I. 

.. . 11. 

. XLVI'I. 

.. . . XXII. 
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XVJI 

XIX 

XXII 

1 

I1 

I11 

IV  

v 
VI 

VI I  

VIII  

I X  

X 

X I  

XI1 

XI11 

XIV 

xv 
XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXII 

XXIII  

PRINCIPAL TRIANGULATION. NUMERICAL LIST OF  8TATIONS. 

( Kem. 

) of the Bornby k q h d i d  series. ( Alsunda. 

Bori. 

XXIV . Navalbr. 

XXV Kalkem. 

XXVI . . Ganigudd. 

XXVII . Kundgol. 

Bulki. I XXVIII . . RBnsErudi. 

Palvan. I XXIX , Ind6r. 

' P6chvad. 

. -  Katphal. 

XXX . Rhmankbp. 

XXXI . . Bhedasgivegudda. 

Aundh. I XXXII . . KarGkyatanhalli. 

Palsi. 

Kundal. 

• . Dandoba Dongar. 

XXXIII . . Menshigudda. 

XXXIV . . Chandragntti. 

XXXV . Hale bail. 

. DaphlApur. 1 XXXVI . . Hukaligudda. 

Athni. 

. .  . Majah. 

. Mkvinhhda. 

Hatarvat. 

Manikeri. 

. . . Karigudd. 

. KathArigad. 

. Kobnhntti. 

. Chikk Nmdihalligudd. 

• . EirGkummipdd: 

Y a1 6r. 

. . Samshergad. 

XXXVII . . Kaltigudda 

XXXVIII . . DindEmane. 

XXXIX . Koramh. 

XI; . Hijnnavalli. 

XLI Hugadi. 

XLII . Ktidashtidri. 

XLIII . . Siddeshvar. 

XLIV Bisale. 

XLV . Hire'gudda. 

SLVI  Hebbe. 

XLVII . . Valkunji 

KudurGmukha. 
Of the Msdrar Longitudinal Serieo. 

VI 11* I hfu. 
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DESCRIPTION OF PRINCIPAL STATIONS. 

All the Principal Stations hereafter described are situated on hills. With the exception of Station 11 
which is denoted simply by a rnark-stone imbedded on the summit of a temple, each consists of a circular and 
isolated pillar of masonry either perforated or solid, 3 to 34~ feet in diameter and generally about 5 feet in 
height, though in certain cases the heights vary from 1 to 8 feet. I n  the centre and upper surface of the 
pillar is embedded a stone on which is engraved a mark (circle and dot) in the normal of one or more similar 
marks below, the lowermost mark being In some instances cut on the rock it8 situ". Around the pillar and level 
with its upper surface a platform of stones, or of stones aria earth-1 6 feet in diameter or f rorn 12 to 16 fret 
square-is built for the accommodation of the observatory tent : in a few cases the platform had to be support- 
ed by logs of wood. I n  the northern portion of t l ~ e  Series, down to station XL, all t11e pillars are of the per- 
forated kind, access to the ground level or lonrer mark at  these stations being ol~tained by an aperture through 
the platform and pillar. At the remaining stations the pillars are of the solid kind. 

A11 the stations except XVII of tlie Bombay Longitudinal Series and XXVIII, XXX, XXXI and 
. XXXIII of this Series have their upper marks protected by small pillars of masonry in the form of a frustum 

of a pyramid, 28 inches square at  base, 20 inches at  top and 3+ feet in height. These protecting pillars carry 
sufficiently accurate marks on their upper surfaces for Topographical and Revenue Survey purposes as shewn 
at page 74 of Volume I1 of the Accou?zt of the Operations PC. 

The following descriptions have heen compiled from those given by the Officers who executed tile Series and others who 
visited certsiil of tile statiolls s~ibsequelltlp, supplelllented in tlle m;~jority of cases, as regards adjl~ceut villlrges I L I I ~  p111ces from 
the 'l'op~~grapl~ical Survey Malls of the coutrtry tl.aversed, and corrected, so far 11s the local sub-divisions in which the several 
rtations are situated, fro111 the latest Anllulil Reports furnished I)y the 1)istrict Officers to whose charge the stations were committed. 

The orthography is based on the official lists published ullder the orders oE the Government of India, except thut tile 
long 4 is unaccented as in all  revio ions volumes of this series, and the sllort e is shewn tl~us, 2'; t l ~ e  same remarks zlpply to o. Final 
vowels and tho-e i l k  ~vell-kootvn terltlinals ere unc~ccented. IYl~en tile populitr spelli~l:: of 11 name has been accepted by Govern- 
ment, its correct tra~lsliteration is giveu iu parentllesis where the name occurs for the first time. 

XVI1.-(Of the Bombay Longitudinal Series). Kem Hill Station, lat. 18' ll', long. 75' 21'-observed 
a t  in 1838,1863 and 1865-is situated on a low flat-topped hill. There are two knolls nearly of tlie same height 
as the station, each distant about 2 miles, the one to the W. and the other to the N.NT., the former belng 
crowned by a temple. The station lies about 2 miles E. by N. of the Railway station of Kern on the G.  I. P. 
Line. It  is in the 1ands.of the village of Kem, taluka Karmrila, district Sholiipur (Soliipur). . 

The station of 1838 collsisted of tlle usual circle and dot mark cilt on a lnrge stone at tile level of tile ground. When 
visited in 1869, the mark was follntl ill ~~ositioll : over this a circular, perforated ant1 isolated 1)illar of ~~lilsorlry 4-8 feet high W- 

built, carrying a'mnrk-atolle it1 its upper surface. The p i l l~~r  is enclosctl in a platforln of loose stones, through wl~ich a11c1 the 
central pil111r an aperture was constructed givillg access to the lower mark. 111 1865 the station was found in gootl order. When 
visited in 1870 for Latitude Observcltiolls and ill 1878-79 I)y tlle Levelling Pi~rty, the upper mark-stone wits found intact. The. 
directions nnd distances of the circl~mjacellt villages nre:-Bhagevtidi E.S.E., mile $; Pathurti N., miles 2); JBkhla E.S.B., 
miles 2; Kem W.S.W., miles 2; and Malori W.N.W., miles 34. - ' 

X1X.-(Of  the Bombay Longitudinal Series). Alsunda Hillstation, lat. 18" 27', long. 75" 3'-observed 
a t  in 1837 and 1863-is situated on the highest part near the western brow on the summit of a flat-topped Mi 
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which extends nearly a mile from S.E. to N.W. with a breadth of about 300 yards; it lies 3f miles N. by W. of 1 
Korti on the road from Pomalvhdi to Karmas and I a miles W. of the road from Korti to the village of Alsunda. I 

The station is in the lands of the village of Alsunda, taluka Karjat, district Ahmednagar (Ahmadnagar). 
The station of 1837 cotlsiated of a platform with the usual mark on top and another cut on a large stor~e 5.60 feet below 

a t  the level of the ground. When visited in 1863, the lower 111ark wi~s found ill position : over this a circular., perforated and 
molated pillar of masonry 5 feet high was built carryiug a mark-stone in its upper surface. The pillar is enclosed in a pla~form of 
earth a l~d  stol~es 16 feet in diameter, througl~ which a11d the central pillar an apcrturc was collstructed giving access to   he lower 
mark. When visited in 1881-82 by the Levelling Party, the etati011 was foltnd protected by a rectnrlgular pillar of masonry 
2 feet high built over the circular pillar, the whole covered over by a large ~noarrd of earth and stollen. 'rhe directions aud din- 
tances of the circumjacent villages are :-Alsuuda N.E. by N., .milea 2 ; Bullauri N.W. by N., miles a ; Chilavhdi S.W., milen 3; 
and Malungi E., miles 5. 

XXI1.-(Of the Bombay Zongitudiqal Series). Bori Hill Strttion, lat. 18" 25', long. 74" 40'--observed 
at in 1838, 18ti3 and 1865-is situated neat the northern extremity of an extensive plateau rising about 
250 feet above the Q. I. Y. Railway line, which runs through the Bhirna valley north of the station. It lies 
about 1 mile S.W. of the Railway station of BoribyAl. The station is in the lands of the village of Boribya, 
taluka Bhimthadi, district Poona (Puna). 

The station of 1838 consisted of a platform with the usual mark on top and another 5.1 feet below at the level of the 
gronnd. %'II~II  visited in 1863, the lower mark w~ts found ill position : over this ar circular, perforated a11d isolated pillar of masonry 
5.1 feet high was Ir~lilt, c~rrrying a mark-stotre ill its upper surftrce. Tlre pillar is enclosed ill a platform of eartlr and stones 
16 feet in diameter tlrrougl~ wlrich and the central pillar all apertrlre was constructed giving ltccess to tile lower mark. In  1865 
the statio~a wrur fou~ld in ~ o o d  order. When visited in 1878-79 and 1881 by tlre l~evelling Party, the st~rtion waa found protected 
by a rectanpulnr mssolrry pillar 31 inclrea high built over tile circular pillar, n cylindrical stone with dot and circle ellgraved on i t  . 
was fouiid fitted loosely into this recttrngul~r pillar, tile wlrole ellclosed ill n lr~rge mound of earth and atouea. The directions 
and distalrces of the circl~rnjacent villrrgea are :-ljori S.E. by I{., 111iles 18 ; AIegacrrl N.E. by N., miles 24 ; Khorauri N.N.W., 
miles 23; nud Mallad (on t11e road from Pitas to Kumbhbrgaon) S.W. by S., miles 3%. 

I. Kalas Hill Station, lat. 18" Q', long. 74" 52'-observed .at in 1837, 1863 and 1865-is situated on 
a wide plateau of sandstone formation rising about 100 feet above the plain, about 23 miles E.S.E. of the village 
of Kalas, 1 mile N.E. of the village road between Kalas and Shelpwn, and 6) miles N.N.E. of the village of 
Haturneh on the road from Bhrtimati to Nimbgaon. The station is situated in the lands of the village of Rui, 
taluka Indbpur, district Poona. 

The station of 1887 consiwted of a platform about 9 feet high hnving a mark in its upper surface and another 1.58 below. 
I n  1863 the stntio~r was reljuilt collsiuting of a platform of earth nnd stones enclosing a perlo~.ntt.d pillar of masonry 7-1 feet Irigh, 
the upper portiol~ of wl~ich is circular and isolrrted. There are two mark-stones, olle ill the upper surface of tile pillar and t b  
other I~elow; an aperture gives access to the latter. No che~rge appellrs to have bee11 made in 1865. Wheu visited ill 1879 
by the Levelling P~lrty, the statioll, was found intact. The directio~m and distances of the circumjacent villt~ges are : - h i  N.E. 
by E., miles 24 ; Vehali S.E. by E., miles 4; Shelgaon S. by E., miles 34 ; Barna S. W., milea 24 ; and Nhavi E.N.E., miles 3 i .  

11. Sulki Hill Station, lat. 17" 46', long. 74" 66'--observed at  in 1865-is on the summit of a small 
Hindu Temple, built on a high conical hill, 2+ miles S.S.E. of Berad village on the road from Mtilsiras to 
Mhasvad. It is identical with an old station of the same name of the BombayLongitudinal Series, fixed in 
1837. The station is in the lauds of the village of Garvad, talulca Mhlsiras, district Sholhpur. 

The station is denoted by a mark-stone imberlded on the summit of the temple. The directiorls and distances of the 
circurnjacent villi~ges nre :-Jalbhtivi W. by S., miles 24; Miudki W.N.W., miles 34; a ~ ~ d  Tarangpl~al E.N.E., miles 24. 

111. ~ a l v a n  Hill Station, lat. 110 50', long. 74" 29'-observed at  in 1865-is situated on the highest 
of a number of flat-topped hills, 1+ miles E.N.E. of the village of Palvan, 104 miles S. of the town of Phaltan 
and 34 miles S. by W. of Girvi village. The station is in the lands of the villagc of Palvan, taluka MBn, district 
86 tha. 

The station consists of a platform of stones enclosil~g a circular, perforated and isolated pillar of masonry 5 feet high, 
whiclr contains two mark-stones, one in the upper sr~rface of the pillnr a11d the otlrer at the ground level; ap aperture gives accms to 
the lower ninrk. The directions and dintal~ces of the circumjacent villages are :-Ghora E., mile 1 ; Gaidhara S.W. by S., miles I f  ; 
BhLpka W.N.W., miles 2 f ;  and Bllorka N.N.Mr., miles 24. 

IV. PBchvad Hill Station, lat. 1.7" 31', long. 74" 42'-observed a t  in 1866-is situated on a flab- 
topped hill, the highest point of the range, 2) miles S.S.E. of the village of Kukudvad, 114 miles S.W. of the 
town of Mhasvad on the road from S a t h  to Pandharpur. The station is in the lands of the village of 
Kukudvad, Muka MAn, district SAtara. 



. .. The station consiste of a platform of stones enclosing a circular, perforated and isolated pillar of mmonry 5.1 feet high, 

.which contains two mark-stones, one in tlre upper surface of the pillar and the other below; an aperture gives access to the lower 
mark. 'We directions and distances of the circumjacent villages are :-Katera S., -mile 1 ; Mana W. by N., mile 1 ; Pokra N. 
by E., mile 1 ; aud Valai-E.N.E., miles 3. 

V. Katphal Hill Station, lat. 17" 33', long. 76" 4'-observed at  in 1865-is on a conical shaped hill 
rising about 200 feet above the surrounding country, and lies 6$ miles S.W. by W. of the village of Mahud on 
the road from Khhntlpur to Pandharpur, and 1) miles S.E. of Katphal village on the same road. The station 
ia in the lands of the village of Katphal, taluka Stingola, district Sholhpur. 

The station consists of a platform of stones enclosing a circular, +dorated and isolated pillar of masonry about 5 feet 
high, which contains two mark-stones, one in the upper surface of the pillar and the other at the grouad level ; a n  apertuw giver 
access to the lower mark. .Tlie directions and distances of the circumjacent villages are :-Chikk Mahad N.E., miles 34; Achakdani 
.S:E.;miles 2 i ;  Umbargaon W. by S., miles 4b; and Bangad N.E. by N., miles I f .  

VI. Aundh Hill Station, lat. 17" 33', long. 74" 24'-observed at  in 1866-is situated on the centre of 
a flat portion rising 20 feet abruptly above the summit of the flat-topped hill, 2 miles N.E. of the large village of 
Aundh, 11 miles J3. by 5. of the town of Rahimatpur on the road to SbtBra. The station is in the lands of the 
-village of Aundh, t h h a  Aundh, Stilhra Agency. 

The'station consists of a platform of stones enclosing a circular, perforated and isolated pillar of masonry 5:1 feet high, 
which contains two mark-stones, one in the upper surface of the pillar and the other at the grourld level ; an aperture gives access 
$0 the lower mark. The directions and distances of the circumjacent villages are :-Gusavi S.E. by E., mile 4 ;  Var6r N.N.E., 
miles l a ;  Kumta E.N.E., miles 24; and Gopuj S.E. by E., miles 3. When visited in 1878-79 by the Levelling Part.y the 
atation waa fvuud intact. 

VII. Palsi Hill Station, lat. 17" 13', long. 74" 63'-observed at in 1 8 6 6 4 s  'situated on a ridge rising 
. 

abruptly from the hill to a height of about 20 feet, and lies 14 miles E.S.E. of the village of Palsi which is 
about + a mile N. of the road from Kadd to BijBpur. The station is in the lands of the village of Kusavdi, 
Wuka "l'gsgaon, district SBt4ra. 

The station consists of a platform of stones encloeing a circular, perforated and isolated pillar of masonry about 5 feet 
high, which contains two mark-stones, one ill the upper surface of the pillar and tlre other at the ground level ; an aperture gives 
access to the lower mark. Tlle directions and distailces of the circumjaceut villages are :-BBu6r N.E. by E., miles 8 ; PScheglrvn 
E. by S., milee 3%; Jarandi S., miles 2 ;  and Hivra W. by N., miles 34. 

VIII. Kundal Hill Station, lat. 17" 8', long. 74" 27'-observed at  in 1865-is situated on rt high 
flat-topped hill, about 1 mile N.W. of the village of Kundal which lies about a mile off the road from K d d  
to Tbgaon. The station is in the lands of the village of Kundal, thtina Kundal, S&t&ra Agency. 

The station consists of a platform of rubble stones e~lclosirrg a circular, perforated and isolated pillar of mbon ry 5.1  feet 
high, which contains two mark-stones, orre in tlre upper surface of the pillar and the other below; all aperture gives access to the 
lower mark. The directions and distances of the circumjacent villnges nre :-Kumbhargaon N.E. by N., mile 1; Dudholldi S.W. 
by S., miles 2; Devaraahta N. by W., miles 24; and Bhlavdi N.E. by E., miles 44. 

'IX. Dandoba Dongar Hill Station, lat. 16" 66', long. 74" 47'--observed at  in 1865-is situated on 
the highest part of a flat-topped range of hills on the boundary of the villages of Bhosa, Kharsang, Khandra- 
juri and Mcilgaon, and lies about 9 miles N.E. of the town of Miraj on the road from Kolhipur to Athni. 
The bill is named after the large Hindu temple which stands on it a t  a distance of + a, mile N.N.E., of the 
station. It is in the lands of the village of Malgaon, pargana and state of Miraj, Southern Martitha Agency. 

The station consists of a platform of rubble stones enclosing a circular, perforated and isolated pillar of masonry 5 . 2  feet 
high, which contains two mark-stones, one in the'lipper surface of the pillar and tlre other at the ground level; an aperture giver 
access to.the lower mark. The directions and distances of the circumjacent villages are :-Kllarsang N.E., miles 34; Khandrajuri 
8.E. by E., niiles 84; Bhosa N.W., miles 23; and Malgaon S.S.W., rlliles 4 i .  

X. Daphliipur Hill Station, lat. 17" 2', long. 76" 10'-observed at  in 1866-is situated on s low hill, 
about 3+ miles N.E. by E. of the village of Daphltipur and 7 miles W. by S., of the town of Jath on the road 
from Kartid to Bijtipur. The station is in the lands of the village of Daphlhpur, Daphltipur State, Stit&ra Agency 

The station consists of a platform of rubble stones enclosirlg a circular, perforated and isolated pillar of masonry 4.8 feat 
high, which contains two mark-stones, one in the upper surface of the pillar and the other at  the ground level ; an aperture givgs 
access to the lower mark.. The directions a~rd  distarlces of the circumjacerlt villages are :-Khalati S.E. by S., milea 1 4 ; Vaeh41l 
E.N.E., miles 2f ; Kanti N.E. by N., miles 24 ; and Belu~lki W, by N., milea 24. 



XI. Athni Hill Station, lat. 16" &', long. 75' W b s e r v e d  at  in 1866-is situated on a plateau having 
its surface slightly undulating, about 24 miles 5. of the road from Miraj to Bijhyur, and the same distanm 
E.S.E. of Athni. The station is in the lands of the village of Athni, taluka Athni, district Belgaum (Belgaon). 

The station consists of a platform of loose stollcs enclosing n circulnr, perforated a ~ ~ d  isolated pillar of mas011 ry 5 feet 
high, which contains two mark-stoses, one in the upper sllrface of the pillar c~nd tire other below; all aperture gives access to tire 
lower mark. The approximate directions H I I ~  dista~~ces of the circumjace~~t villuges are :-Barchi E.N.E., miles 4; Katkeri E.S.E., 
miles 2; Ratnapur S.E. by S., miles 24; and Sukanhati W.S.W., n~iles 4. 

XII. Majala Hill Station, lat. 16" 47', long. 74" 29'-observed at  in 1866-is situated on a fiat-topped 
hill, about g of a, mile N.N.E. of the small village of Majala which lies 3 of a mile N. of the high mad from 
KoUpur  to Shirol. The station is in the lands of the village of Majala, taluka &la, Kolhtipur Agency. 

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry, 
which contains two mark-stones, one in the upper surface of the pillar and the otl~er 5 feet below; an aperture gives accesa to the 
lower mark. Wlreu visited in 1872 for Latitude Observntionu the etati011 was f o u ~ ~ d  intact. l ' l ~e  directions aud distaucm of the 
circt~mjacent villages are :-8lta W. by S., miles 3; Nejlr N.W., miles 13 ; and Kumbl~oj N. by W., miles 3. 

XIII. MAvinhfinda Hill Station, Iat. 16" 25', long. 74" 60'--ol)served at  in 1865-is situnted on the 
western brow of a flat-topped hill, about 14 miles E. of the town of Chikodi, and 17 miles N. of the town of 
QokQk a mile S.W. of the high road between Hukeri aud Manoli. The station is in the lands of the village of 
Mhvinhhda, taluka Shirol, Kolhtipur Agency. 

The station consists of a platform of loose stones enclo~ing a circular, perforated and isolated pillar of masonry 5 
feet high, wlrich contains two mark-stones, orle in the upper surfarce of the pillar a~rd  tile other below; all aperture gives ncceas to 
tlie lower mark. When visited in 1872 for Letitode 0l)serratiolls the sti~tior~ was found intact. The approximate directio~~s atld 
distances of the circumjacerlt villages are:-Hubarhalli N.W., miles 24; Budil~al W. by N., miles 2t ;  Mbvinh6nda S. by W., 
milee 14 ; and Baikud E. by N., miles 3. 

XIV. Hatarvat Hill Station, lat. 16" 21', long. 74" 32'-observed at  in 1865-is situated on an ele- 
vation rising some 20 feet above the hill on which the village of Hatarvat is. The station lies 73 miles E.S.E. 
of the town of Nipbni, and 6& miles N. of that of Sankeshvar on the high road to Belgaum. The station is in the 
lands of the village of Hatarvat, taluka Chikodi, district Belgaum. 

The station consists of a platform of loose stones enclosirig a circular, perfor~ted and isolated pillar of masonry 6 feet 
high, which contains two mark-stones, oue in the upper surface of the pillar and the other below; an aperture gives acceas to the 
lower mark. 'l'he approximtde directions and (tistances of tlre circumjacent villages are :-Nari N.W. by N., miles Zt; Bidarhdli 
E. by N., milea 24 ; aud Bl~ar  S.S.W., miles 24. 

XV. Karabgati Hill Station, lat. 16" 8', long. 74" 60'-observed at  in 1865-is situated on a slight 
elevation on a very elevated table-land, about a mile S. of the MArkbndeya river, a branch of the Ql~atpral~ha, 
and 3 miles S.W. by S. of Gokbk near the road from Hukeri to Suundatti (Sanvadatti). The station is in 
the lands of the village of Gokik, taluka Gokik, district Belgaum. 

The station consists of a platform of loose stones enclosi~~g a circular, perfornted and isolated pillar of masonry 6 feet 
high, which contains two mark-stones, one i n  the upper sul-face of the pillar I I I I ~ I  the other below; an aperture gives access to the 
lower mark. The approximate directions and distances of the circumjacz~lt villages are :-Hatti W. Ly N., miles 3; Kelvi S.E., 
miles 34; and Puranhatti N.E. by E., miles 4P. 

XVI. Manilreri Hill Station, lat. 16' 9', long. 75" 7'-observed at  in 1 8 6 5 4 s  situated on s slight 
elevation (about 10 feet high) on a flat-topped hill at tlie foot of which lies the village of Manikeri ; i t  is 9+ 
miles S.W. by W. of Y&dviLd on the road from Goktik to Kaltidgi. The station is in the lands of the village 
of Manikeri, taluka GokAk, district Belgaurn. 

The station consists of a platform of loose stones enclosing a circirlnr, perfornted and isolated pillar of masonry 6 feet 
high, which contains two mark-sto~~es, one in tire upper surFace of the pillar arid the other below; an aperture gives-access to the 
lower mark. The a~rproximate directions and dista~~ces of the circolnjacent villages are :-Kuligudi N.U., milea 2; Kaujalgi N. by 
W., miles 34 ; Baghalla W. by S., miles 4; a~rd  Melikeri S.S-.W., miles 2. 

XVII. Karigudd Hill Station, lat. 16" 6', long. 74" 29'-observed at in 1866-is sit,uatecl on a 
conical hill about 54 miles W. by S. of the town Yamkanmardi near the high road frorn Sankeshvar to Be1- 
gaum, and 4 miles N. of the Ghatprabha river. The station is in the lands of the village of BidarvBdi, taluka 
Chikodi, district Belgaum. 

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry 5 feet 
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high, which contained two mark-stones, one in the upper surface of the pillar and the other below; an aperture gives acceaa 
to  tile lower mark. The upper mark-stone was removed by some villagers shortly after tile observations were completed. The 
approximate directions aud distauces of the circumjacent villages are :-Bugarkatti N., mile 1 ; Kot S.W., milea 2 ;  aud Bidarhalli 
8. miles I f .  

XVIII. Kathdrigad Hill Station, lat. 16" 54, long. 76" 1'-observed at  in 1866-is situated on a 
bastion of the ruined hill fort of Katl~drigad about 3 miles S. of the high road from Belgaum to KalMgi, and 3+ 
miles E.N.B. of Murgod. The station is in the lands of the village of Murgod, taluka Parasgad, district 
Belgaum. 

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of mason 
contains two mark-stones, one in the upper surface of tile pillar and the other 4.9 feet below ; an a erture gives access to t e lower g, P which 
mark. The approxitnate directio~~s and distauces of the circumjacent villages are :-Halki W.N. ., miles 4; Romapur S.W. by 
W., miles I f ;  and Samapur S.E. by S., miles 1%. 

XIX. Kolanhatti Hill Station, lat. 16" 55', long. 74" 45'-observed at in 1866-is situated on a range 
of flat-topped hills running from E. to W. and lying about 2 miles W. of the village of Deshntir and the same 
distance N. of the high road from Belgaum to KaUdgi. The station is in the lands of the village of Deshnfir, 
taluka Sampgaon, district Belgaum. 

The station consists of a platform of loose stones enclosing a circnlar, perforated and isolated pillar of masonry, which 
contains two mark-stones, one in tile upper surface of the pillar and the other 5 feet below; aa aperture gives access to the lower 
mark. Tile approxim~~te directions and distances of the circumjaceut villages are :-Kolanhatti S.E. by B., mile 1 ; Kardigudi S.W. 
by S., miles 3; and Nelrjeri E., milea 4. 

XX. Chikk Nandillallfgudd Hill Station, lat. 15" 38', long. 74" 61'-observed at  in 1866-is aituated 
on a small hill lying immediately E. of the high road from Kittiir to Bailhongal, and about 29. miles N.E. of 
the former town. The station is in the lands of the village of Chikk Nandihalli, taluka Sampgaon, district 
Belgaum. 

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry 6 feet 
high, which conttrins two mark-stones, one ill the upper surfnce of the pillar and the other below; aa aperture gives access to the 
lower mark. The approximate directions and distances of the circurnjacent villages are :-Chikk Naudihalli N.N.W., milea 1+; 
Ouradi S., mile 1 ; Dimati W.N.W., miles 2 ;  aud Yigihalli E., miles 3. 

XXI. HirGkummfgudd Hill Station, lat. 16" 44', long. 75" 16'-observed at in 1866-is situated on a 
flat-topped hill locillly called Fakir Sahil), at  the foot of which lies the village of HirGkummi. There are three 
mosques on the hill, one called Barn ImAm is 30 yards N.E. of the station, and the other two 100 yards to the 
W. The station is 10 miles S.E. by S. of the town of Manoli, and 6 miles E.S.E. of that of 8aundatti. The 
station is in the lands of the village of HirBkummi, taluka Paras,@, district Belgaum. 

Tile  tati ion cot~sists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry 6.1 feet 
high, wllicli contains one mark-stotle (the lower) ; an aperture. gives ncceas to it. The approximate directioua aud distances of the 
circ~~mjacent villages are :--Chikk Kumlui E.N.E., mile 1 ; Dubd N. by E., mile f  ; H s k u m m i  S.S.W., mile 0; and Harlapur 
N.W. by N., miles 2t.  

XXII. Yaliir Hill Station, lat. 16" 45', long. 74" 3 h b s e r v e d  at  in 1866-is situated near the S.W. 
corner of the ramparts of the hill fort of Yalhr lying 2 miles E. of the high road from Belgaum to Haliyhl, 
and about 7 miles 5. of the cantonment of Belgaum. The station is in KurundvM State, Southern Manitha 
Agency. 

The station consists of a platform of loose stones enclosing a circillar, perforated and isolated pillar of masonry, which 
contains two mar'k-stoaes, one in the upper surface of the ~billar ant1 the otl~er 6 feet below; an nperture gives access to the lower 
mark. The ~pproxitnate directious and distnuces of the circunijacel~t villages are :-Ytrl& N. by W., miles 2; Sulge N.W. by N., 
mile 1 ; Destir W.S.T. ,  miles 14 ; and Nagaul~atti S.13. by S., miles 14. 

XXIII. Samshergad Hill Station, lat. 15" 34', long. 74" 34'-ohserved at  in 1866-is situated on the 
highest of the three conical shaped hills, about 3) miles W. by S. of the village of Nandgad, and 59. miles S. by 16. 
of the town of KhAn&pur on the high road from Belgaum to Nundgad. The station is in the lands of the 
village of Nandgad, taluks Khbdpur, district Belgaum. 

The station con~ists of a plntform of loose stor~es enclnsing a circular, perforated and isolated pillar of masonry, which ' 
contains two mrrrk-stones, olie in tile upper surface of the pillar and' the other below; all aperture gives access to the lower mark. 
The approximate directious aud distallces of the chumjaceut villages are :-Naikol S.W. by W., miles l f  ; Sawargali N.W. 
by N., mile 1 ; and Hirgbhalke S.W., milea 2. 
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XXIV. Navalfir Hill Station, lat. 16" 26', long. 76" 6'--observed at in 1866 and 1867-ia situated 
on a small hill about a mile N. of the high road from Hubli (Hubballi) to Dhbrwir (DhirvBd), and 4 miles 8.E. 
by E. of the cantonment of Dhkwhr. The station is in the lands of the village of Navaldr, taluka and district 
Dhkrwk. 

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry 5.1 feet 
high, which contains two mark-stones, one in the upper surface of tlre pillar and the other below; an aperture gives access to the 
lower mark. When visited in 1867, it is presumed from the absence of any remarks ia t l ~ e  original records that tlre station was 
foypd in good order and that no alteiatiom was made in its construction. In  1872 it was visited for Latitude Observations when 
the station was found intact. Tlre approximate directions arrd distances of the circumjaceut villages are :-Navallir W.N.W., 
mile 1; Sat& S.W. by S., miles 1 4 ;  and Rayapur S.E., milea 14. 

XXV. Kalkera Hill Station, lat. 15" 26', long. 74" 66'-observed at in 1866 and 1867-is situated 
on a hill lying immediately 5. of the high road from Dhiirwbr to Hulipg, and about 9 miles N.E. by E. of the 
latter p h e .  The station is in the lands of the village of Kalkera, taluka and district Dh&rwkr. 

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry, which 
contains two mark-stones, one in the upper surface of the pillar and the other 44 feet below, (the lower mark beiug cut on a 
large mass of stone buried flush with the grouad) ; an aperture gives access to tile lower nrark. When visited in 1M7, it in 
preaumed from the absence of any remarks in the original records that the station was found in good order and that no alteration 
was made in its construction. The approximate directions and distancea of the circumjacent villages are :-Kaikera N.E. by N., 
mile 4 ; Honapur N.W. by W., miles 24 ; and Devgiri E.S.E., miles 14. 

XXVI. Ganigudd Hill Station, lat. 15" 16', long. 7C 67'Gbserved at in 1867-is situated on a 
sacred hill known by the name of Qanigudd, about 64 miles N.W. of the large village of Kalghatgi on the road 
between Haliy&l and Taras, and 6 miles W. of the road from Dhdrwir to Kalghatgi. The station is in the 
lands of the village of Galginkatti, taluka Kalghatgi, district Dhhwhr. 

The station consists of a platform 4 feet high, enclosing a circular, perforated and isolated pilltlr of masonry, which 
contains two marks, one in its upper surface and the other below ; all aperture gives access to the lower mark. The approximate 
directions and distances of the circumjacellt villages are:-Ciuladktip N.W. by N., miles I f ;  Kudalgi S.W., miles 4; and 
Hasambi E.N.E., miles 24. 

XXVII. Kundgol Hill Station, lat. 15" 15', long. 75" 17'--observed at in 1867-is situated on an 
elevated piece of ground on the 8. side of the fort of Kundgol on the high road from Hubli to RBnebennfir and 
about 9 miles E.S.E. of the former place. The station is close to a Mullammadan Idgah. It is in the lands of 
the village of Kundgol, taluka Kundgol, district DhArwAr. 

The station consists of a platform 10 feet high, enclosing a circular, perforated and isolated pillar of masonry, wbich 
contains two mark-stones, one in its upper surface and the other below ; nn aperture gives access to the lower mark. Wl~en  
visited in 1871-72 for Latitude Observatio~rs and in 1873-74 by the Levelling Party, the station was found in good preservation. 
The approximate directions and distances of the circumjacent villages are :-Sir& S.E., miles 24 ; Bedebal S. by E., miles 2 ; 
and Benkahalli N.E. by E., miles 34. 

XXVIII. K6ns6rudi Hill Station, lat. 16" 12', long. 74" 40'--observed at in 1867-is situated on t i  
ht-topped hill about 2 miles S. of .the K6li river, and 9 miles S.E. by E. of the large village of Sups. It ie 
probably within about 16 feet of the point occupied by " Kanusirudy " of Colonel Lambton's triangulation. 
The station is in the lands of the village of Sambrani, taluka Supa, district North Khara  (Khada). 

The station consists of a platform of stones (supported by logs of wood) enclosing a circular, perforated and isolated 
pillar of masonry, which cor~tains two mark-stones, one in its upper surface and tlre other 5.67 feet below; an aperture gives access 
to the lower mark. The approximate directions and distances of the circumjacent villages are:-KhsErudi N.E., milea 2; 
Kulagi S. by E., miles 3; and Manhai S.W. by W., miles.33. 

XXIX. Indlir Hill Station, ht. 16" l', long. 75" 6'-observed at in 1867-is situated on a mode- 
rately high hill about l mile E. of the village of the same name, and 2 miles N.E. of the road between the 
large villages of Bammigatti and Mundgod, and 6+ miles S.E. of the former. I t  is probably within about 20 
feet of the point occupied by " Indoor " of Colonel Lambton's triangulation. The station is in the lands of the 
village of Indlir, taluka Yelldpur, district North Ktinara. 

The station consists of a platform 5 feet high, enclosing a circular, perforated and isolated pillar of masonry, which 
cbntains two mark-stones, one in its upper surface and the other below; an aperture gives access to tile lower mark. The approxi- 
mate directions and distances of the circumjacent villages are :-Mafikeri E. by S., miles 1#;  Nandikatta W. by N., miles 33; 
h d  Harehanegiri N.E. by N., miles 2. . . 
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XXX. Rgrmankiip Hill Station, lat. 16" O', long. 74" 49'-observed at in 1867-is situated on a hill 
lying about a mile N. of the road from Yellhpur to Blundgod and 44 miles E.N.E. of the former place, which 
is on the high road from Dhhrwtir to Yelltipur. It is probably within about 35 feet of the point occupied by 
" Oolakerra " of Colonel Lambtoll's triangulation. The station is in the lands of the village of Sahasrahalli, 
t d u h  Yellhpur, district North Khnara. 

The station consists of a platform of loose stones enclosing a circular, perforated and isol~ted pillar of rnnsonry 5 feet 
high, which contains two pnrk-etoneu, one in its upper surface and the other below; an aperture gives access to the lower mark. 
The  approximate directions altd distances of the circumjacent villages are :-Ittinbail N.W. by N., miles 1f; Samgoli W.S.W., 
miles 24 ; a i ~ d  Rtimanklip N., mile f. 

XXXI. Bhedasghvegudda Hill Station, lat. 14" 47', long. 74" 68'-observed at  in 1867-is situated 
on a hill sloping up so gradually from the 8. that it is practicable for carts almost to its top. It is on the 
road from Hisal6r to Mundgod, and about 9 miles E.N.E. of Sonda. I t  is probably within about 45 feet of the 
point occupied by " Bairdusigaon" of Colonel Lambton's triangulation. The station is in the bnds of the 
village of Bhedasgaon, talulm Sirsi, district North Kanara. 

The stntion consists of a platform of logs of wood (covered over with earth) enclosing a circular, perforated and isolated 
pillar of masotlry, which is 8 feet in height above tlie second mark-stone. The approximate directiol~s and distarlces of the 
circumjaceut villages are :-Bhedasgtivegudda S., miles 2; Togarhalli S.E. by S., miles 14 ; a i~d  Hamalagarh N., miles 24. 

XXXIL Karzkyatanhalli Hill Station, lat. 14" 40', long. 75" 17'--observed at in 1867-is situated on 
a rather high isolated hill at  the foot of which is tlie village of the same name : i t  lies 3 miles N.N.E. of the 
village of 'l'iluvali on the high road from Sirsi to Harihar, and 42 miles N.E. of Mudi on the right banlc of the 
Varda river. The station is in the lands of the village of KarEkyatanhalli, taluka Hhngal, district Dh6rwhr. 

The station consists of tlle usual platform enclosing n circular, perforated and isolated pillar of mnsoary, which contain3 
three mark-stones, one in the upper surface of the pillar and the other two 5.00 and 5.85 feet respectively below it. The lipper 
portion of the pillar, down to the second mark-stone is perforated. Tlle directions and distances of the circnmjacent villngea 
are :-Betnalla W.S.W., miles 2;  Guddttda M1116pur S.S.E., milea 5 ; Kusmur on the banks of the Varda river, E.N.E., miles 3; 
Malipur E.S.E., mile 1 ; and Honkaua S.W. by W., miles 3 4. 

XXXIII. Nenshigudda Hill Station, lat. 14" 46', long. 74" 43'--observed at  in 1867-is situated on 
the southern end of a very high hill which forms one of a lofty rango running N. and S., about 9 miles W. 
of the large village of Sonda, and 6 miles S. of the GangBvali river. I t  is probably within about 30 feet of the 
point occupied by " Mainsi " of Colonel Lambton's triangulation. The station is in the lands of the village of 
Menshi, taluka Sirsi, district North Ktinara. 

The station consists of the usual plntform enclosing a circular, perforated and isolated pillar of masonry, which contains 
three mark-stones, one in its upper surfi~ce and the others at 5 ar~d 5-67 feet respectively below i t ;  an aperture gives nccess to tlie 
second mark. The approximate directions and distances of the circumjacerlt villages are :-Halligudda S.W. by S., miles 4;  
Negse S.E., miles 53 ; and AlavinkGre W. by S., miles 53. 

XXXIV. Chandragutti Hill Station, lat. 14" 26', long. 74" 69'-observed a t  in 1867 and 1872-is 
situated near the N.W. corner of a smt~ll temple on the highest point of a very high hill 1+ miles N.W. 
by W. of the village of Chandragutti. The hill, on which are the ruins of a very large fort, slopes up 
gradually from the village on the 8. and falls rather abruptly about 700 feet on the N. side. I t  is probably 
within about 40 feet of tile point occupied by " Chandergooty " of Colonel Lambton's triangulation. The 
station is in the lands of the village of Chandragutti, taluka Siirab, district Shimiiga (Sliivamiigga). 

The stntion consists of a platform enclosing n circular, perforated and isolated pillar of masonry, which contains three 
mark-stones, one ill its upper surface and tlle others at 5.04 and 5.67 feet respectively below i t ;  an nperture gives access to the 
second mark. When visitctl in 1872 the station mns found intact. The directions alld distances of tlie circ~lmjacent villages 
are :-Baragvdi N.N. W., mile 1 ; Kodaurbi W. by N., miles 24 ; Katavai 6. by E., miles 2; aud YEdg6ppa E. by N., miles 14. 

XXXV. Hal6bail Hill Station, k t .  14" 30', long. 74" 42'-observed at in 1867 and 1872-is sit~iated 
on a hill 3 miles S. of the head of the Devimnnigl~at on theroad from Sirsi to Kumta, about 149 miles from the 
former town. The hill is locally known as Bnirtigig~~dda : it rises al~out 500 feet above the general level of the 
adjoining country to the N.E.; to tlie S. and W. it slopes off gradually to tlie low co~lntry on tile coast. It is 
probably within s few feet of the point occupied by " Byrachidonghur" of Colonel Laml~ton's triangulation. 
The station is in the lands of the village of Halabnil, taluka Sicldtipur, district North Khiara. 

The station.consists of a platform enclosing a circulnr, perforated and isolnted pillar of mnsonry, which contains three 
mark-stones, one in its upper surface and the other two 5 aud 5.71 feet respectively below it;  an aperture gives access to the secoud 
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mark. When visited in 1872, tlie upper mark-stone was found apparently intact. Tlre azimuths and estimated distances of the 
circumjaceut villages are :-Bandla 173', miles 3 ; Hoskera 196O, miles 44 ; Tallakera 19A0, mile 1 ; and Kesirkuni 170°, mile $. 

XXXVI. Hukaligudda Hill St.ation, lat. 14" 17', long. 74" 4.8'-observed at in 1872-is situated on 
the highest point of a ratlge of hills skirting tlie north ballk of the SliirEtvati river, about 5& miles N.W. of the 
Gersiippa falls, and + a mile N. of tile road from Gersijppa (Gerusijppa) to the above named falls. It is probably 
within about 10 feet of the point occupied by "Holclee Heeragooda" of Colonel Lambton's triangulation. 
The station is in the lands of the village of Alhalli, taluka Siddhpur, district North KEtnara. 

The station consists of a platform of stones enclosing a circular, perforated and isolated pillar of mmonry, which con- 
tains three mnrk-stones, one ia  its upper surftrce, the second 4.75 feet below and the third below thc second; an aperture gives 
access to the secoiid mark. The azimutl~s and estimitted disti~nces of the c i rc~~n~jacent  places are :-Itige (spire of temple) 198", 
miles 4; Kanhalli 330°, mile 8 ;  Bongiri 233", milea 7 ; and Uailhalli 233O, miles 3. 

XXXVII. Kaltigudda Hill Station, lat. 14" 22', long. 74" 35'--observed a t  in 1 8 7 2 4 s  situated on 
the highest point of a group of lrills rising about 2200 feet above the village of Shlakoru, from which tliere is 
a commanding view all round, about 3 miles S. of tlie road from Siddjpur to Kuintn on the sea coast, and 
10 miles N.E. of the town of Hontivar. The station is prol~nbly within about 20 feet of tlie point occupied 
by " Kulteegooda" of Colonel Lambton's triangulation. It is in the lands of the village of Hodke, taluka 
Honbvar, district North Khnara. 

Tlie station consists of a platform of earth and stones enclosing a circular, perforated and isolated pillar of masonry, 
which contains two mark-stones, one in its upper surface and tlie other 5 feet below i t ;  itn aperture gives access to the lower mark. 
The approximate directions and distances of the following villi~ges (though uoue are visible from the station) are :-Cl~andBvar 
W.N.W., miles 44; DBvdi N., miles 84 ; and Kundbirlla S., miles 44. 

XXXVIII. DindGmane Hill Station, lat. 14" 8', long. 7 4 O  43'--observed a t  in 1873-(also called 
Chikkadllalligudda) is on a peak of the Western Gh&ts which closely overlooks the low country and tlle coast 
1i11e to tlle west. The station is easily npproached from the village of Kanlir near the head of tlie Govardhnn- 
giri pass, and lies about 64 miles S. of t l ~ e  ruins of Gersiippa on tJ~e Sl~irEtvati river. I t  is identical with "Din- 
dimunnee" station of Colonel Lambton's triangulation, t l ~ e  mark of which was found engraved on the rock and 
adopted for the lower mark of the present station. The station is in tlle lauds of the vlllage of Kanlir, taluka 
Shgar, district Shimiiga. 

The station consists of a platform of earth and stones ahout 12 feet square, enclosing a circular, perforated and isolnted 
pillar of mnsonrp 5 feet high aud 3 feet iu diameter, wl~ich contains two marks, one 011 a stone embedded it1 the upper surface of 
the pillar and the other engraved on the rock at the groul~d level ; an nperture gives nccess to the lower mark. 'l'l~e directions 
and distcr~ices of the circumjacent villages are :-Govztrdl~angiri Drug N.N.W., miles 3 f ;  K a n h  N.E. by E., miles 14; Samane 
W.N.W., miles 14; Chikkadhalli S., miles 14; and Huralgal N., miles 1). 

XXXIX. Korarniir Hill Station, lat. 14" 8', long. 75" 1'-observed a t  in 1873-(locally known as 
Kommiir Kota) is situated on a somewhat isolatcd peak rising about 600 feet ahore its base, tow:irds t.he eastern 
part of the Talguppe-Ikkeri range. I t  is 4+ miles W.S.W. of the tomn of Shgar, and 29 miles S.W. by S. of 
K u ~ n v i  village on tlie road from Talguppe to SBgar. 'l'l~e station is identical with l<oramoorgooda" station 
of Colonel Lambton's triangulation, the mark of which was found engraved on the rock and adopted as the 
lower mark of the present station. The statiou is in the lands of the village of Nijagar Khandaka, taluka 
Shgar, district Shirniiga. 

The station consists of a plntform of earth nnd stones about 16 feet aqunre, enclosing a solid, circular and isolated pillar 
of masonry S+ feet iu diameter and 3 feet high; there are two marks, one 011 I L  stotte iml~etlded in the upper surface of the pillar 
and the other below it engr:rved on the rock in sitd. 'Rle directio~~s :u~d estimated distances of the circurnji~cent villnges are :- 
Tumbi S.S.W., mile 4 ;  Dombe N. by E., miles 13; Shervanti (on the road from Talguppe to SBgar) N. by W., miles 3; and 
Btilehalli E. by S., mile 1. 

XL. Hiinnavalli Hill Station, 1st. 14' 17', lonq. 75" 13'-observed a t  in 1872 and 1873-is situated on 
the western point of a short ridge forming part of a cha~n of l~ills running almost parallel to and at  a distance 
of nearly 2 miles S.E. of tho road frorn Sligar to Sirtilkijppa, and c1bo11t 4+ miles E. of the large village 
of Ulavi at tlle junction of the above mctntiolled road miti1 one from the tomn of Siirab. I t  is idelltical with 
the station of " Hoonavully or Goot.ygood:~" of Colonel Lambton's triallgulation, the mark of which was found 
engraved on the rock and trtlopted as tlre lower rntlrk of tlie present station. The station is in the lands of the 
village of Hiinnavalli, talulca Siirab, district Shimijga. 

The station consists of a platform of earth aud stones enclosing a solid, circular and isolated pillar of masonry; there 
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are three marks, the first on a stone imbedded in the upper surface of tlie pillar, the second 1.46 feet below i t  and the third on the 
rock 3.17 feet below the second. The directions and distances of the circumjacent villages are :-KBnhalli W. by S., milea 24; 
K a n b  N.W. by W., miles l# ; Hlinnavalli N.W. by N., mile 1 ; Hlislir N.N.W., miles 14 ; Indvalli N.E. by N., milee 12 ; and 
Guttanhalli S.E., miles 2. 

XLI. Hugadi Hill Station, lat. 13" 64', long. 75" 14'-observed at  in 1873-is situated on the highest 
and south-easternmost point of a l~i l l  rising about 800 feet above its base, 33 miles N.W. by W. of Humchikatte 
on the road from Tirthallalli to Sl~imiiga, and 3 miles S.E. by E. of Kod6r. It is identical with the station of 
" Hoogadeegooda" of Colonel 1,ambton's triangulation, tlie mark of which was found and adopted .as tlie lower 
mark of the present station. The station is in the lands of the village of Hugadi, taluka Nagar, district Shimiiga. 

The station consists of platform of earth and stones 16 feet square, enclosing a solid, circular and isolated pillnr of 
masonry 89 feet in diameter, which col~tains three marks, one in the upper surface of the pillar and the other two at  1-67  and 3-84 
feet respectively below it. The directions and distallces of the circumjacent villages are:-Mallnliklippa E.S.E., miles 13; 
Hargarsu N.N.E., miles 14 ; Hugadi E. by S., miles 1 i ;  Kadeshakvalli N.W. by W., miIe 1 ; and Mall& S.W. by W., miles 1). 

XLII. Kiidashidri Hill Station, lat. 13" 61', long. 74" 65'--observed a t  in 1873-is situated on the 
Shikhara or head of the great hill of this name of the Western Ghdts, on the boundary of South Canara (Khnada) 
and Mysore (Maisfir), 3% miles S.S.E. of tlie traveller's bungalow a t  NAgodi on the high road from the Kiilur- 
ghi t  to Kollirkatte. The station is 13.7 feet N. of the north wall of the Sliikhara temple (a stone building 
occupying tile centre of the peik), and about 26 feet E.N.E. of the centre of an old platform and pile of earth 
and stones supposed to be t l ~ e  site of the station of " Kodaicliee Puwudum" of Colonel Lambton's triangula- 
tion ; this old platform has been removed and a rough stone mark set in mortar has been erected in its place. 
The station is in the lands of the village of Vallurmtlne, taluka S&gar, district Shirniiga. 

The station consists of a platform of earth and stonw 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry 39 feet in diameter, which contains two mark-stones, oile imbedded ill the upper surface of the pillar and the other set in 
the laterite rock 2 -59  feet below it. The directions and distances of the circumjacent villages are :-Wallir N., miles l #  ; Bilikaf 
S.E. by S., miles 24 ; and Bacheri N.W. by N., miles 2. 

XLIII.  Siddesllvslr Hill Station, lat. 13" 41', long. 75" 16'-observed at  in 1873-is situated on tlie 
Iiighest part of a rocky hill rising allout 400 feet above its base, about a mile W. of the town of Tirthahalli on 
the high road from Mangalore (Xangalfir) to Shimiiga. The station is 431 feet E.N.E. of the small dilapidated 
temple near the western end of the summit. No trace of Colonel Lambton's station " Sidaeshwaragooda" waa 
found. The station is in the lands of the village of Surali BalEbail, taluka Kavaledurga, district Shimiiga. 

The station co~~sists of a platform of earth and atones 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry 39 feet ill diameter, which contains two mark-stones, one in tile npper surface of the pillar and the other 2-27 feet below 
i t  nt the ground level. The directions and distances of the circumjacent villages are :-Mulbagal W.S.W., miles 2 ; Tumadi S., 
mile 1 ; BinttrlIa W., miles 1 4  ; nnd Surali W.N.W., mile 4. 

XLIV. Bisale Hill Station, lat. 13" 36', long. 76" 6'-observed a t  in 1873-is situated on the summit 
of a bare hill of the Western Ghtits immediately overlooking the country and the sea coast to the west, 
about 6 miles N.W. by W. of the travellers' bungalow at  Agumbe ( ~ ~ u m b i )  on the liigh road from Mangalore to 
ShimGga, and 16 miles S.W. by W. of tlie town of Tirthalialli on the same road. It is identical with the station 
of " Bisslygooda" of Colonel Lambton's triangulation, the mark-stone of wliich was found and adopted as the 
lower mark of the present station. The station is in the lands of the village of Hiislir, taluka Kavaledurga, 
district Shimijga. 

The station consists of a platform of earth and stones 16 feet aquare, enclosing a aoiid, circular and isolated pillar of 
masonry 39 feet ill diameter, which colitains two mark-stones, one in the upper surface of the pillar and the other 1-94 feet below 
it. The directions and distances of the circumjncent villages are (though noue are visible from the station) :-KaivakiUre S.E. 
by S., miles 44 ; YElEmane E. by N., miles 5 ; and Malki N.E., miles 44. 

XLV. HirEgudda Hill Station, lat. 13" 24', long. 76" 2T-observed at  in 1873-is situated on tlre 
southernmost and higl~est point of a range of hills running northwards from the Sita stream, about 2 miles E- 
of tlle travellers' bungalow at  SulibGle on the road between BhlEIiiinn6r and Hariharpur, and 6 miles S.E. by E. 
of Baggunji. The station is 16 feet S.E. of the highest rock on the summit. I t  is in the lands of the village 
of HirBgudda,. taluka Kiippa, district Kadfir. 

The station consists of a platform of earth and stones 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry 3Q feet in diameter, which co~itai~is two mark-sto~~es, one iu the upper surface of the pillar and the other 1 . 9  feet 
below it. The directiotis and distances of the circumjacent villages are :-Hirsgudda E. by S., mile f ; B~a~esLvara W.N.W., wiles 
14 ; and Sunkargudda S., mile 1. 
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XLVI. HEbbe Hill Station, lat. 13' 32', long. 75" 38'-observed a t  in 1873-is situated on the 
extreme western peak of tile northern bend of the horse shoe formed by tlie Cliandradrona (commonly called the 
BAb4 Budan) range OF hills. I t  lies 2 rriiles E. by N. of the travellers' bungalow at .HEbbe on tlie high road 
from YEdEhalli to Chikmagalfu. The station is in the lands of the village of HBbbe, hluka Lakvalli, district 
.Kadiir. 

The station consists of a platform of earth and stones 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry 3+ feet in diameter, which contains two marks, one engraved on the rock in aitll arid the other 0.98 of a foot above it on 
a etoiie imbedded in the upper surface of the pillar. Tlre directiolrs and distances of tlre circumjaceut villages are :-Kargal 9. 
by E., miles 14; Hippala S.E., miles 2;  Karivaui E., miles 3+; and Kkmat i  X.W. by W., miles 24. 

XLVII. Valkunji Hill Station, lat. 13" 21', long. 75" 7'--observed at in 1873-is situated on the 
conspicuous peak immediately- above the And& pass, about 9 miles S.W. by W. of Kigga, and 13 miles 
W.S.W. of the large village of Sringeri. The station is in the lands of the village of Vurvam, taluka Kiippa, 
district Kadiu. 

The station consists of a platform of earth and stones 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry 36 feet in diameter, which contains two mark-stones, one in the upper surface of the pillar and the other 1-42 feet 
below i t  at the ground level. Tlre directioils aud distances of the circumjacent villages are :-Araue S.E. by E., miles 24; KEre 
E. by S., miles 44; and Karuchar E., miles 3). 

111.-(Of the Madras Xongitudinal Series). KudurEmukha Hill Station, lat. 13" 8', long. 75" 18'- 
observed at  in 1872 and 1873-is situated on the highest point of the lofty group of peaks, which stands out 
rominently from the Western QhBts ; the peak on which the principal station is fixed is called " Funk Point" Ey the district ofEcers and the residents of Mangalore, the former of whom have built a bungalow about s 

mile E.N.E., some 20 minutes' walk from the station. Another peak 9 of a mile to the E. by 5. of the present 
station, called " Mukh Head", was originally adopted as a station and built upon but was abandoned as being 
unsuitable for connecbing the Mangalore Meridional and the Madras Longitudinal Series. The peak called 
PBndukal by the Natives and " Midge Point" by the Europeans, is a mile W. by E. and has been fixed as a 
secondary station and marked by a circle and dot engraved on the rock. These three peaks are on the ridge 
or watershed of the mountain which is the boundary between South Canara and Mysore. The station is most 
easily reached from the town of Bellat AngAili by a cart road 7& miles to NBglir at  the E.S.E. foot of the 
mountain, whence the ascent, about 5,600 feet, is made by a well traced bridle path of 12+ miles to the bunga- 
low above mentioned. The station is in the lands of the village of Sarnse, taluka Vasti~ra, district Kndiir. 

The station consists of a platform of stones and earth 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry 3Q feet in diameter, whicli contains two mark-stones, one in tlre upper surface of the pillar and the other 1.21 feet below 
it. When again visited in 1873, it is presumed from the abserlce of any remarks ill the 01-iginal records that the statiorr was 
found in good order and no altel-atioti in its co~rstruction was made. The directions arid distances of the circumjacent villages 
are:-bllat Ang4di S.S.W., miles 64; Bangav4di E.S.E., miles 7+; Jamalabad S. by E., miles 74; and Bangilr 33. by N., 
miles 24. 

TI.-(Of the Xadras Longitudinal Series). Anfir or Rangaswtimigiri Hill Station, lat. 13" 19', 
long. 76" 42'-observed at in 1872 and 1873-is situated on the soutllernmost peak of the Madlakal group of 
hills, 2 or 3 miles W.N.W., of Bniir on the road from MlidagEre to YBdGhalli, 8 miles W. of the town of Chikma- 
galfir, and 49 miles N.W. of VastAra. A cart road from Chikmagalhr and VastBra runs to ~ n f i r ,  whence the 
ascent to the station of about 3,000 feet is made by a foot and bridle path through the Bnsgodu Coffee estate. 
The station is in the lands of the village of Hanucharvrtlli, taluka Chikmagallir, district Kadlir. 

The station consists of a platform of stones and earth 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry S+ feet in diameter, wlricll contains two marks, one engraved on the rock in sitd and the other 2.23 feet al~ove it on a 
etorle imbedded in the upper sur f~ce  of the pilli~r. When revisited in 1873, tlrestntion was found in a good state of preservation 
and no alteration i n  its construction appears to have been made. 'l'he dir.ections and distances of tlte circumjncent villages are :- 
Kaehige W. by S., milee la ; Koliguuhalli S.E., mile f ; Mgivinguri S.S.W., mile 3 ; aud Baiglir W. by N., miles 14. 



MANGALORE MERIDIONAL SERIES. 

PRINClPAL TRIANGULATION. OBSERVED ANGLES. 

NOTE.-Stations XVlI (Kern) alld XIX (Altrunda) appertain t o  the Bombay Longitudinal Series. 

At XVII (Kern) 

*February and March 1863 ; and tFebmary 1865 ; observed by Captain C. l'. Zaig,  R.E., with Barrow'e , 
24-inch Theodolite No. 2. 

M - Mean of Groups 
w - Relative Weight 
C - Cor~cluded Angle 

M = 22"-66 

W = 2 '80 
I - - - o -36 
w 
C = 43' 18'22"'66 

M =  8"-84 

W =  2 - 6 0  

1 - - o -38 
W C = 46' 26' 8". 84 

Angle between 

t 
I1 (Sulki) 

and 

I (Kalne) 

* 
I (Kalas) 

and 
XIX (Alaunda) 

Circle readings, telescope being set on I1 (Sulki) 

0" V 18o" V 48" 13' 223" 13' as" 24' 266O 24' 129" 36' 509' 36' 172" 48' 852' W 

I ,I v I n n H H ,I " 
h 2 z - 9 6  Q23.44 h z r ' z q  h z 1 . 3 2  h a o - 3 8  h 2 1 - 6 0  h z 3 . 2 0  h 2 1 - 7 6  126 .72  223.52 
h  23'98 h23.56 h z o . 2 8  h  21-44 hzo..+.+ 11za.jo h22.46 Aza .18  126.06 123.92 

23-47 n3.50 20.76 2 1 - 3 8  20.41 2 2 - 1 5  22-83 21-97 26'39 23.72 

Circle readings, telescope being set on I (Kalae) 

124' 65' 801' 55' 168" 7' 348" 8' 21 lo 19' 81' 19' 254' 31' 7P 31' 297" 43' 117' 43' 

I I n ,I ,I n q ,, I 

h  8-02  1  10.28 1 8.54 h 10.98 h  7 - 7 2  h  7 - 5 2  h  11-66 h  9 -3 ;  1 9 - 3 2  1 5 .32  
h  8.46 1 9 ' 8 6  1 7 ' 6 6  h10.68 h 8 ' 0 0  h  8.94 h l r . g n  h10.36 1  7.92 1 4 - 3 0  

8:24 10.07 8.10 10.83 7 - 8 6  8 .23  1 1 - 7 9  9 - 8 5  8.62 4 - 8 1  



l a -D.  
MANGALORE bdZCllIDIONAL SERIES. 

NOTE-Stations XVII (Kern), XIX (hlannda) and XXII (Bori) appertain to the Bombay Longitudinal Series. 

, 

At X I X  (Blsunda) 

itfatech 1863 ; obseqeued by Captain C .  2'. Haig, B.B. ,  with Barrow's 24-inch Theodolite No. 2. 

X - Mean of Qrou 
w - ~ s l a t i v e . ~ e i ~ ~  
C - Concluded Angle 

M =  38"-82 

w = 5 -10  
1 - - - 0 '20 
w 
C = 7j1°2~'38"'82 

= 59"'51 
w = 10 '70 
I - - 
w - 0'93 
c = 54~48'59W-51 

A ngle between 

XVII (Kern) 
and 

I (Kalas) 

I (Kalae) 
and 

XXII (Bori) 

Circle readinge, telescope being eet on XVII (Kern) 

183' 18' 813' 18' 176OSO' 866O 31' 219' 42' 89' 42' 26z0$4' 88' 55' 8060 6' 12g0 6' 

R ll I I I I I I I I 

h38-84 537'60 138.72 h 4 0 . g ~  h37.06 h36-56 h37-78 h40' 10 h35-go h40-76 
140.64 138'74 h39.88 h41-48 h36-gz h38-26 h38.78 L38-51 138'74 139.26 

39-74 38-17 39-30 41'20 36-99 37-41 38-28 39.31 37-02 40'01 

h6oS4a 157.74 h59.98 858.98 158.56 h 60'42 h 60'30 h 58-68 161.42 659.66 
h60.04 h57.10 h60.20 h59.54 1159.66 h58-58 lt59.38 h5g-60 h60-04 h59.84 

60.23 57-49 60.09 59-16 59'11 59-50 59-84 59-14 60-73 59.75 

At XXII (Bori) 

* A p t 4  1863 ; and +February 1866; observed by Captain C. T .  Haig, B.E. ,  with Barrozo's 24-iwh 
Theodolite No. 2. 

M - Mean of b n p  
w - Relative weight 
C - Concluded Angle 

M =  24"'0.5 

w = 23 -41 
I - - - o '04 w 
C = 58'53' 24U-05 

M =  19".13 

w = 6 -40 

f_ = .16 
w 
C = 52' 51' 19"- 13 

Angle between 

4 

XIX (Aleunda) 
and 

1 (Kal=) 

t 
1 

and 
I11 (Palvan) 

Circle readings, teleecope being eet on XIX (Alsunda) 

OO(Y 1800(Y W13' B2S0 13' 860 04' 2680211 1290 86' 809088~ 17F48' 852Ow 

R I I I R I I I I 

524-za liz3.08 524'22 523'60 525-2% h23.72 h23-10 523-82 hz4-76 h23.58 
ha.+-3% hz4-2% h 24'48 h 24'50 h 25-50 h23-74 h23-36 hz3.30 h 24'54 1 ~ 4 . 4 . ~  
h 23 '30 

23-95 23-63 24-33 24'05 23-36 23-73 23-93 23'56 24-63 24'01 

Circle readinge, telescope being eet on I (Kalaa) 

000' 180°0' 48'18' 228O13' 86OM' 266024' 129O86' 809O86' 1780 48' 882'48' 

v n R R I II v R v n 

2 19.10 117'00 1 rg.80 17-86 zr'oo 119.68 1 18'58 1 19-34 1 18'10 1 20.56 
2 19-16 116'82 1 Z Z ' I O  120'08 119'92 118.74 1 18-50 117'46 119'04 119'50 

19-13 16-91 20'95 18'97 20'46 19'" 18-54 18-50 18'57 20'03 



PRINCIPAL !L'RIAN(3ULATION. OBSERVED ANGLES. 
13-D. 

NOTE.-Stations XVII (Kern), XUC (Msunda) and XXII (Bori) appertain to the Boxnbay Longitudinal Series. 

- 
At I (Kalas) 

$ApriJ 1863 ; md 5 Febma y 1866 ; obeerved by Captain C. T. Haig, B.E., with Barrow'e 24-inch 
Theodolite No. 2. 

M - Mean of Cfron r 
w = Relative weig!t 
C - Concluded Angle 

M = 35"'03 

W = 1 '50 
_ I - - o -65 
w 
C=84°36'35u*03 

M =  3f.05 

= 
I - - - o -24 
w ~ = ~ , 0 ~ 6 # ~ ~ U . ~ ~  

M = 57"'05 
to = 5 '00 
_ I - - 0 '20 
W 
c = 94056~57~.05 

M = 39"-07 

w = 2 -60 

f = .38 
w 
C = 66O I 7' 39Y'07 

Bngle between 

5 
XVII (Kern) 

and 
11 (Sulki) 

5 
11 (Sulki) 

and 
III (Palvan) 

§ 
III (Palvan) 

and 
XXII (Bori) 

t 
XSII (Bori) 

and 
XIX (Alaunda) 

Circle readinge, telescope being set on XVII (Kern) 

12%' 30' 802" 30' 165" 48' 846' 43' 208' 54' 28" 64' 2520 6' 720 6' 295' 18' 116' 18' 

4 11 4 # 4 n 4 I 4 " 
h33.90 I 3 8 - 8 0  136.90 2 33'88 1 35-52 2 37'14 228'52 1 33'2a h 35.50 h 35-56 
134.08 838.16 137 '10 134'82 137.24 135.90 130'06 133'64 h35.36 h35-26 

33-99 38-48 37-00 34'35 36'38 36-52 29-29 33'43 35'43 35-41 

131.82 h3a-2% 131.00 130.82 131.18 131.54 135'6% 133.88 h29.58 h32.30 
h31-74  h 3 0 - 5 8 1 3 o ~ a 6 1 3 a - z a  1 3 0 ' 7 6 1 3 2 - 2 4  134'28 1 3 4 ' 7 4 h 3 1 ' a 4 h 3 z ' g 4  

3 1 . 7 ~  31-40  3 0 . ~ 3  3 1 . 5 ~  30.97 3 1 . ~ 9  34-95 34'3I 30.41 3a '6a 

h56.66 h54.26 157'54 158.30 156.80 157.26 155-94 156.90 h5y-46 h.57'70 
h56-88 h 5 6 - 1 4  158'88 157'62 156.34 155'68 h54.50 156 '84 159.86 h57-38 

56-77 55'20 58'21 57'96 S6'57 ~ ~ ' 4 7  55 '22 56'87 ~ 9 ' ~ ~  57'54 

Circle readings, telescope being set on XXII (Bori) 

237'30' STSW 280043' 100043' 323'54' 143'54' 707' 18T7' 60" 18' 8SO018' 

a e I I w 4 I 4 4 I 

hjo .84 h41.50 h37-42 h41.86 h38.64 h3.5-a6 140.70 139.62 Ag8-oo h38.88 
h39.94 h40-60 h37-go h41 '1 .+437 '38  835.98 hqo-38 b40.76 h37-06 h37.58 

40.39 41-05 37'66 41.50 38.01 35-62 40.54 40.19 37'53 38'23 

At 11 (Sulki) 

Pebruary 1866; observed by Captain C. To Haig, R.E., with Barrow's 24-inch Theodolite No. 2. 

df - Mean of Ctroups 
w - Relative Weight 
C - Concluded Angle 

M =  ~ ~ ' 4 1  

W = 3 '40 
I - - - o -29 
w 
C = 74°57'44U'41 

Angle between 

v (Katphal) 
and 

IV (Phhvad) 

Circle readings, telescope being set on V (Katphal) 

O. W 180'0' 43" 18' 223' 13' 880 84' 2680 24' 129' 86' 809' 86' 176 48' 3520 48' 

I n w 7 4 a I I n * 
h43-86 h46-oa 148'68 144.84 h42.30 h43-92 144-ao 2 45'44 h44-40 h4a-20 
h45-16 h44-08 147'2% 2 4 - 0 1  h4a-70 144.12 143 '58 145.94 h43-98 h41.58 

44-51 45'05 47'95 44'43 42-50 44-02 43'89 45'69 44'19 41-89 



MANGALORE MERIDIONAL SERIES. 

NOTE.-Stations XVII (Kern) and XXII (Bori) trppertain to the Bombay Longitudinal Series. 

, 

At 11 (Su1ki)-( Continued). 

M - Mean of &ou 
UJ - Relative ~ e i $  
8' - cbncluded d11gle 

M =  17"-86 

= 3 '90 
I - =  0 . 2 6  
W 
C = 58°24'17X*86 

df = lot'.73 

= 8 .60 
I 
- - - 0 'I2 
w 
c = 71~10'10"'73 

M = 8".48 

so = 3 '30 
= - - - o '30 
w 
C = 52' 5' 8"-48 

Angle between 

Iv (Phhvad) 

and 

I11 (Palvan) 

I11 (Palvan) 

and 

I (Kalae) 

I (Kalaa) 

and 

XVII (Kern) 

Circle readings, telescope being set on V (Katphal) 

0° 0' 180" 0' 43" 13' 223" 13' 86' 24' 2660 24' 129" 36' 809" 36' 172" at 352w$6J 

/ ,I 4 I1 4 4 I I I w 

h 19.84 L 1 7 - 0 2  1 15-70 1 1 7 - 2 0  h20.64 h 18-36 1 16.86 1 14.90 h 18.34 h 18.32 
h 18-38 h 19.04 1 15'84 1 18.20 hzo.80 h 18.00 1 17-06 1 15-78 h 18.46 lb18'qz 

19-11 18-03 15-77 1 7 - 7 0  20 .72  18.18 16-96 15-34 18-40 18.37 

h 9-86 h11.66 112.04 111.oz h10.84 h 9.88 2 9-66 113.58 h1o.10 h10.66 
h 10.04 h ro.yq 2 11-96 2 10.16 h 9-86 1 10.30 1 10.08 1 11.98 h 8.86 h 11 .02  

9-95 11-30 1 2 - 0 3  10.59 10.35 10.09 9-87 12-78 9'48 10.84 

h 7-98 h 9.38 1 8.92 1 9.90 h 7-76 h 11.16 1 4-64 1 7.28 h 9-76 h 7.84 
h 8'14 h 8'36 1 8.42 1 9-92 h ;'68 1 10.10 14 ' ga  1 8-92 h 1 1 . 2 0  h 7'38 

8-06 8-87 8-67 9-91 7 - 7 2  10'63 4-78 8.10 10.48 7'61 

At I11 (Palvan) 

February 1865 ; observed by Captain C. T .  Haig, R.E., with Barrow'e 24-inch Theodolite No. 2. 

M - Mean of Groups 
w - Relative Weight 
C = Concluded h g l e  

M = 49"'j2 

w = 4 '40 
1 - - - o -23 w 
C = 3 2 ° ~ ~ ' 4 9 a ' 5 2  

M =  21"'67 

w = 6 -70 
I - - 0 ' 1 5  
W 

C = 50°53' 21tt.67 

M' 42"'41 

w =  6 - 2 0  
I 
- =  0 . 1 6  
W 
~ = ~ 6 0 ~ ~ ~ ~ ~ * . ~ ,  

Angle between 

XXII (Bori) 

and 

I (Kalaa) 

I (Kalaa) 

and 

I1 (Hulki) 

11 (Sulki) 
and 

IV (Pkhvad) 

Circle readings, telescope being set on XXII (Bori) 

181' l a t  lo 12' 224' 24' 44O 24' 267' 36' 87' 36' 310° 48' 130' 48' 35s0 69' 17s0 59' 

- 
n ,I n n r, I I 4 I ,I 

h52-06 h49.02 h49-60 h49.34 h50.12 1'47.16 h47 '92h51-08  h48.08 h50.04 
h52.42 h50.20 h50.88 hso'48 h48.40 h47.32 h47.56 h49.66 h48.64 h50.44 

52-24 49.61 50.24 49.91 49.26 47-24 47.74 50..17 48 36 50.24 

h20.02 h21.54 1 21-54 121'52 h21.94 123.60 h 20.28 122'06 h22.82 h 22.14 
h 18.64 hzr.18 120.98 2 21.44 h23.48 123.38 h21.24 120.56 h22.30 h22.66 

19-33 21'36 21'26 21-48 22-71 23.49 20'76 21-31 22'56 22'40 

h42.94 h43-12 141.94 I 43.28 h43.18 141.52 h44.2E 142.02 h40.58 h40'66 
h44-08 h43-62 1qz.18 243.44 h42.44 l .+ r . ao  h.13-34 143.60 h+oe40 h40.38 

43'51 43'37 42'06 43-36 42'81 41'36 43-81 42-81 40'49 40'52 



PRINCIPAL TRIANGULATION. OBSERVED ANGLEf3. 15-D. 

NOTE.-Station XXII (Bori) appertains to the Bombay Longitudinal Seriee. R. M. denotes Referring Mark. 

At I11 (Palvan)- ( Co~ttinued) . 

Angle between 

IV (Pbcl id)  
and 

VI (hundh) 

Circle readings, telescope being set on X S I I  (Bori) 

181' 18' 1'12' 8Z4O24' 44"24' 26i036' 87'96' 810°48' 180'48' S53°69' 173'69' 

w n n m n m n w m m 

h 3 1 - 0 4  ~ ~ I - s C  E33-48 132.08 h ~ r - 4 4  1 3 1 - 9 0  1 3 1 - o o  231.10 h 3 1 - 6 8  h31.92 
h30 ' yo  h30 -90  132 '68  131 .66  k 3 1 - 3 0  2 31.20 h30.28 130.96 h.32'76 h32.62 

30.97 3 1 . r ~  33-08  31.87 31 -37  3 1 - 5 5  30 '64  31.03 32-12  32-27 

M - Menn of ffroupr 
w - ReIrrtive Weight 
C ' Concluded 

M = 31''.61 

w = 16  ~ 6 0  
I - - - o -06  

W 
C = 4 8 ° 5 7 ' 3 ~ " . 6 ~  

At IV (Phhrad) 

March 1865 ; observed by Captain C. 2'. Haig, R.B., zoith Barrow's 24-inch Theodolite No. 2. 

iK - Menn of ff roupr 
w - Relative We~ght  
C - Concluded Angle 

M = 43"- I 0  

w = 1 2  - 8 0  
- - - o -08 
w 
C = I0 8 ' 4 3 " . ~ 0  

= 48"'48 

w =  6 . 8 0  
I - - - o '15 
w 
C = 61026'48n.48 

= 26".65 

W = 1 1  '20 
I - - - 0 '09  
w 
c =64049f26n .65  

= 41n'06 

w = 8 -10  
1 - 0 ' 1 2  

Angle between 

R. M. 
and 

VII (Palsi) 

VII (Palei) 
and 

VIII ( Icundal) 

VIII (Kundal) 
and 

VI  (Aundh) 

VI (Aundh) 
and 

I11 (Palvan) 

Circle readings, telescope being set on R. M. 

ODO' 180'0' 43'19' 223O 18' 86'24' 266°24' 1129'86' 809O36' 172'48' 852-48' 

w 4 9 n n 9 w n n 4 

h++- 1 2  142 '12  h43.98 h42.36 L43.48 h 4 a - 9 6  h42.96 h43.30 h43.24 h40.84 
h43.48 143 .12  h43.32 h+2 '96  h43 -36  kqg .54  h44.30 h44.80 h 4 1 . 9 2  h 4 1 . 8 4  

' I  

43.80 42.62 43-65 42-66  43-42  41-25  43.63 41-05 42.58 41 .34  

h47 .04  150 .16  h 4 6 .  r8 h48.32 h 18-68  h48 .34  h48.00 h48.18 h49.14 h50.58 
rF.48-38 1 5 0 . 1 4  1147.18 h47 -40  h48.90 h49.46 h+6'48 h 4 7 - 8 2  h so 'o+  h49-08  

47.7' 50'15 46'68 47-86  48 -79  48 '90  47 '24  48-00 49 '59  49'83 

h26.90 125.28 h z 8 . 1 8  h  26-00 h26 -48  h27.36 h26 -68  h27 .84  h24.72 h 2 6 .  t o  
h27 -40  124 ' y8  h27.70 h28.76 h27.76 h25.48 h26.30 h26 ;o h  2 5-58 h26 -86  

2 7 ' 1 5  25 '13  17 -94  27'38 a j ' r o  26.42 26-49 27-37 25'15 26-48 

h42.42 1 4 1 . 8 4  h40.34 h40.54 6 40.96 I140.28 h.40.62 h39.68 W 4 1 - 9 0  h43.06 
W41.66 1 4 1 . 2 6  h39 .82  h39.06 h 3 9 . 1 2  h41.30 h + z e 1 8  659 .96  h42.30 h42.68 

111 (Palvan) 
and 

II (Yulki) 

- 

42'04 41-55  4C.08 39.80 40.04 40 '89  41 -49  99 '82  42'10 42'87 C = 4gC 28'41H.06 I &  - 
h 3.10 1 3 -62  h 4 - 9 2  h  3 - 9 6  h  2.68 h  5.62 h 3.34 h  2.80 h  2-48  h  4 -08  
h  2 -98  1 .+ ' lo  h  4 - 4 2  h  4 -10  h 3 - 3 8  h  1 -46  h 3 '66  h  3 - 7 0  h  3-08  h  3 ' 44  

3 '04  3 - 9 1  4 -67  4'O3 3'O3 5'O4 3'5O 3 '25  " ' 8  3 '76  

M =  3".70 

w = 17 -00 
I - =  0 . 0 6  
w 
C = 74050' 3 M - 7 0  



1%. MANGALORE MERIDIONAL SERIES. 

NOTP.-E. M. denotes Referring Mark. 

At IV (Phchvad) - ( Continued). 

M - Mean of G r o u p  
w - Relative We~ght  
C - Concludeddngle 

M=60".04 

W = 5 '00 
I - - - 0 '20 
w 
C = 4 1 ° 3 8 '  ow-oq 

Angle between 

I1 (Yulki) 

and 

V (Katphal) 

Circle readings, telescope being set on It. M. 

0'0' 180'0' 4Li013' 223"lS' 86'24' 266'24' 12g036' 309"36' 172'48' 362'48' 

n tt n r, h w n n n " 
h58-04 h58.54 h60-44 h59-7% h61.92 h59.02 k61. 18 l162.10 h 61 '58 h59-04 
h5Baz4 658.28 h60.34 h60.06 h62.36 659.46 h59.46 h 6 0 - 3 ~  h61.78 h ~ 8 . 6 ~  

3 

58'14 58'41 60'49 59.89 62-14  59.24 60.32 61-22 61.68 58.84 

At V (Katphal) 

Harch 1866; obitemed by Captain 0. T. Haig, R.E., with Barrow's 24-inch l'heodolite No. 2. 

Angle between 

VII ( P h i )  
and 

IV (PAchvad) 

I V  (PBchvad) 

and 

11 (Sulki) 

Circle readings, telescope being set on V I I  (Palsi) 

241' 1' 61' 1' 284' 13' 1 w  13' 32;' 24' 147' 24' 10" 37' 190" 37' 63'48' 23S048' 

n o n n II w n n 'I I 

1 3.82 14 .78  I 3-98 1 4 ' 5 0  1 1 . 3 4  1 4-78 2 3-96 2 5.26 2 5-10 1 5 - 1 0  
1 3'68 1 4-90 1 3.14 1 4-08 1 6.14 1 4.46 1 4'86 1 5.46 1 5-80 1 4-80 

3'75 4-84 3'56 4'29 5-24  44'2 4-41 5-36 4'45 4'95 

119'52 118.66 120.80 1 zo'zo 117'56 120.12 118.96 117.62 119.64 119.72 
Zrg-18 1 18.72 1 2 0 . ~ 4  1 ~ y - 4 2  116 '32 120 '14 118.74 118.16 120'50 120'76 

19-35 18'69 20'52 19-81 16-94 20.13 18.85 17.89 20.07 20.24 

df - Mean of Grou s 
w - Relative Vielg!t 
C - Concluded Angle 

M =  4"'55 

W = 23 '30 
I - - - o -04 
w 
C = 55O3.5' 4"'.5,5 

M =  1yW.25 

= 7 '20 
I - - - o -14 

C = 63' 24' I 9"- 25 

At VI (Aundh) 

3 l a ~ c h  1866; obse~*ved by Captain C. T. Eaig ,  R.E., with Barrotds 24-inch Theodolite No. 2. 

M - Mean of Qrou s 
to - Relatire VieigKt 
C - Concluded Angle 

M = 48"- 84 

W = 7 '70 
I - - - 0 '13 

10 

C = 8 1 ~ 3 3 ' ~ 8 " - 8 4  

M = 26"-91 

= I. . 20 
' - - - 0 '10 
UJ 
C = 77O 21' 26".91 

A 

Angle between 

I11 (Palvan) 
and 

IV (PQchvad) 

IV ( PBchvad) 

and 
VIII (Kundal) 

Circle readings, telescope being set 011 I11 (Palvan) 

0' 0' 180D 0' 4S0 13' 223' 13' 86" 24' 2G6' 24' 1 29' 36' 309' 36' 172' 47' 352' 47' 

,I N n I I I I n n " 
h50.60 h48-50 h48.94 h49.94 h49-78 h48.36 247.32 148.62 147.32 148.94 
h j0 .10 h 49.90 h 48.44 h49'  13  h 50.42 1 49'22 1 48.00 E 48'78 145'94 1 48.38 

50.35 )9-20 48'69 49-56 50.10 48'89 47'66 48-70 46-63 48'66 

h27.68 h25.94 hz6.16 h26.08 hz6.56 h27.88 226.74 126.82 126.82 127'56 
h 27-06 h 24-30 h 26.44 h 26-28 h 26-46 1 27-74 1 26'82 1 2 7 - 2 2  1 28.86 1 28.80 

27.37 25-12 26.30 26-18 26'51 27-81 26.78 27.02 27.84 28-18 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

At V I I  (Palsi)  

Xarch 1866 ; obeerved by Captain C. T. Eaig,  R E . ,  with Bawow'e 24-inch Theodolite AVO. 2. 

iif - Mean of Groups 
w - Relative Weight 
8' - Concluded Angle 

M = 5oJ"02 

w = 5 ' 1 0  

I - - 
w - o ' 2 0  
C = 7 2 ° 3 4 ' 5 0 w . ~ z  

M = 3 2 " ' 9 2  

, = . 2 0  
I - - - 0  - 1 9  
w 
C = 6 , 0 3 5 t 3 2 ~ ! . 9 2  

M = 27"'41 

= .40 
I - - - 0  ' 1 0  
w 
C = 72O40' 27"'41 

M = 5 7 J ' m 7 2  

= 5 ' I 0  

1 - - - 0  ' 2 0  
w 
c = ,-603j 5711.72 

Angle between 

X ( D ~ P W P ~ ~ )  
and 

I X  (Dandoba Dongar) 

I X  (DmdobaD~ngm) 
and 

VIII (Kundal) 

VIII  (Kundal) 
and 

IV  (PQchvad) 

IV (Phchvad) 
and 

V (Katphd) 

Circle reedings, telescope being set on X (Daphlipur) 

000' 18000' 43O18' 28S0 13' 86O 24' 266'24' 129' 36' 309'36' 172' 48' 862' 48' 

4 I n I I 4 I, 4 n n 

150.58 150.48 h 5 1 - 0 8  h50.24 h49.48 h49 -38  h49 -04  h4 j . 00  h 5 z - o o  h49.12 
h.50'80 h52.44 h50.36 h49 -46  850.68 h48.24 h48.90 149 .18  h5a-90  h49 -00  

50 '69  51.46 50'72 49-85  50.08 48.81 48.97 48.09 52-45  49.06 

h 3 3 - 1 4  h.32'94 h33.52 h 3 1  -48 h  34 '94  h  34-20 h34.60 h32.80 h32 -58  h3a -94  
h31 .84  131 .80  132.80 h30.30 h33.86 h35.84 h34.20 631 .88  130.96 131.68 

32-49  32-37 33.16 30.89 34-40  35.02 34.40 32.34 31-77 32.31 

h27..;6 h  28'28 h27.98 h27.86 h26.88 hz6 .70  h  27'48 h27 .64  ha5.90 h26.96 
hz8.06 h29.56 h27.48 h28 .94  h28.46 h25.22 h27.26 h26.20 h26.64 h27.04 

27.81 28.92 27'73 28-40 a7.67 25-96  27-37 26-92 26-27 2 7 - 0 0  

155 .60  h56.38 1 5 8 . 1 4  h ~ 8 . 0 6  h 5 j - 8 6  157.92 h56.46 158 .66  159.56 158.36 
h55 -22  h54.68 h57 .94  h57 .94  h 5 i . 2 6  158 .74  h57 -86  h.59-40 h59.52 h58.88 

55'41 55'53 58 '04  58-00  57 '56  58 '33  57-16  59'03 59 '54  58-62  

At V I I I  (Kundal) 

Harch 1865 ; observed by Coptain 0. T. Haig, R.E., with Barrow's 24-inch Theodolite No. 2. 

Angle between 

VI (Aundh) 
and 

IV  (Pkhvad) 

I V  (Ptichvad) 
and 

VII (Pdsi) 

Circle readings, telescope beillg set on VI (Aundh) 

188°26' 8'26' 8Zb088' 46O88' 26E05V 88' 60' 812'2' 132" 2' 855O 13' 176' 18' 

n n II t, t, Q 4 I m n 

h 9 - 4 6  h 9.04 h  8.96 h r 1 . 1 4  h 8 - 7 8  h  7.62 h 1 1 . j 2  hro.70 h r r - 4 2  I r r - r o  
h  10.06 h  9.04 h  9 '76  h  9 - 6 2  h  10.26 h  8.30 h  10'06 h  l o m j 6  h 10.38 1 10.28 

9 -76  9 - 0 4  9.36 10.38 9 - 5 2  7 - 9 6  10.89 10.63 10'90 10.69 

h 4 g 9 2 2  .448'00 h 5 1 - 1 4  hq9 -52  h49-58  h  49.94 hso ' .+4 h50 -68  h47.22 149.52 
h49 .44  h48.00 h49.68 h j0 .86  h49 ' jO  h49--58 h50.04 h50.02 h48.54 149 '48  

49'33 48-00  50.41 50 '19  49-44  49'76 50'24 50'35 47'88 49 '50  

M - Mean of Gmnp 
w - Relutive Weight 
C = Concluded A ~ ~ g l e  

M =  gJ"91 

w = g -40  

' -  - - 0  'I1 
W 

C = 3 7 ° 4 9 '  9w'91 

M = 4C)W'51 

= .go 
I - - 0  - 0 9  

W 

c = 4 , 5 0 5 2 ~ 4 9 ~ ~ . 5 ,  



18-D. 
MANQALORE MEBIDIONAL SERIES. 

'The only measuwe taken of these two angles in March 1866 were those under zero 182'26', the rest of the meaeurea were com- 
pleted in November 1866. 

At VII I  (Khnda1)-(Continued). 

Xarch 1865 ; and November 1865 ; observed by Captaia C. 2'. Baig, R.E., ,with Barrow'e 24-iuch 
I'heodolite No. 2 .  

M - Mean of Oron 
w - Relutire We$ 
C - Concluded Angle 

M = 49"'32 

w = 1 3  -90 
I - - o - 0 7  
w 
C =43' 7 '49" '32  

M =  ~ 4 ~ ~ ~ 4  

w = 17  -50 
I - = o -06 w 
c = 500 44' 24a. g4 

Angle between 

' 
VII  (Palsi) 

and 
I X  (Dandoba Dongar) 

' 
IX(DandobaDongar) 

and 
XI1 (Majala) 

Circle readings, telescope being set on V I  (Aundh) 

l8ZO 26' 2'26' 226' 88' 46' 38' 268" 50' 88' 60' 812' 2' 182' 2' 856" 19' 176' 18' 

4 4 4 4 w v 4 H 4 .7 

h49-46 h51.08 248.14 150'26 147.70 149'84 148.66 1 50.46 149.90 148';~ 
h49.48 Ir48.51 149'48 149'36 148'52 149'44 148'92 150'61 14y.44 148.14 

- -  

49-47 49-80 48'81 49.81 48-11 49.64 48'79 50.64 49.67 48.43 

h25.48 h24.86 123.68 i25-c6 114-52 114'86 125.16 124.30 125'10 126'30 
h a ~ ~ ~ o h ~ ~ ~ o o 1 a ~ ~ 8 0 1 ~ ~ ~ ~ z l i ~ ~ 1 ~ 1 ~ ~ ~ 0 6 1 i ~ ~ ~ ~ 1 ~ 3 ~ ~ ~ 1 ~ ~ ~ ~ 8  125.54 

'5'59 '4.93 '3.74 '5"9 '4.33 24'46 '3.9' '5.44 25'92 

At I X  (Dandoba Dongar) 

December 1865 ; observed by Captain C. T. Eaig,  R.E., with Barrow's 24-inch Theodolite No. 2 .  

Angle between 

VII  (Pdsi) 
and 

X (Daphlipur) 

X (Daphlhpur) 
and 

XI (Athni) 

X I  (Athni) 
and 

XI11 (MBvinhfinda) 

Circle readings, telescope being set on TI1  (Palsi) 

O0V 180°0' 4.8' 18' 228O 13' 86°24' 266'24' 129'86' 3090 36' 172'48' 852'48' 

II 4 I w 4 4 n n w w 

2 7-41 1 8-02 2 8'48 1 8.84 h 6-46 1 8'04 1 6.04 h 6'68 1 5-94 15'94 
2 7-08 h 6.72 2 9-76 1 8'11 h 7-16 h 8.94 h 6-30 h 7.60 1 6'06 I 6-80 

a 5'74 d 6-12 d 7'47 d 7'01 d 6.81 
d 5-;Z d 7.01 

7-25 6'83 9-11 8-48 6.37 8.15 6.45 7-08 6-00 6.37 

1 ~0.48 1 20.38 2 15-90 1 19-32 2 19-88 1 19-36 1 19-48 h 17.82 1 ao'zo 1 20.38 
120.54 1'0.48 1 15.58 116.64 1 19'28 1 19-84 h20.90 h 17.06 1 z o-~z Z20.28 

d 18-80 dr8.89 d18.58 dzl-03 d 17.01 
d 18.49 d 17-11 

10.51 19-89 15'74 18-98 19-14 19-26 20.47 17-28 20.16 20.33 

144.42 144.91 248.26 14s';o 146'44 158.82 h46-00 h48.02 147'10 144.30 
114.72 ~+S ' O Z  1 .+Sea6 146'76 146.56 147'68 h45.46 h 49.31 147'00 24.+'08 

d43'35 d45.81 d47-23 d+6-57 d48.24 
d45 '41 d49.44 

- 
44'57 44'44 48-26 46.23 46'06 47.91 46-01 48-51 47-05 44.19 

df - Menn of Group 
w - Relative Weipht 
C - Concluded Angle 

M = 7".21 

W = 8 '39 
I - - w - o - 1 2  

C = 56' 42' 7"' 20 

M =  19"'18 

w = 4 '00 
1 
- - - o -25 
W 

C = 46'55' 1g".18 

M = 46"- 32 

w = 3 '75 
I - - - 0' - 2 7  
w 
C = 54' 2 ' 4 6 M - 3 2  



PRINCIPAL TRIANGULATION. OBSERVED ANGLEE). 
19-D. 

At IX (Dandoba Dongar)-( Cmtiaued). 

M - Menn of Cfrou 8 
(D + Relative weilEt 
C - Conoluded Angle 

M = 3'*.oZ 

w = 
I 

5 ' 0 7  
- - - 0 ' 2 0  
w 
6 = 28'54' 3a'o~ 

44a'77 

w = I P  - 7 0  
1 - =  w 0 . 0 8  

C = 40'41' 44"'79 

M =  1 7 ' ' ' ~ ~  

w =  5 - 8 2  
I - - - 0 ' 1 7  
w 
C = 57' 27' 17'*'09 

Angle between 

=11(mvinhfinda) 
and 

XIV (Hatervat) 

XIV (Hatarvat) 

and 

XI1 (Majala) 

XI1 (Majala) 

and 

VIII (Kundal) 

Circle readinge, teleecope being eet on VII (Palsi) 

00 0' 180" 0' 48' 18' 829" 18' 86084' 266'5%' 129'36' 8090 8fY 178' 46' 868048' 

v n n v n I I e I )  

24-32 1 1-96 1 2-62 1 3-66 1 2'72 1 1'28 h 4'72 h 3-50 13.40 Z 4-80 
1 4 ~ 1 6 1 a - z q 1 1 ' ~ 6 1 3 - 1 0 1 2 - ~ 6  11 '48  h 4 ' 4 6 b a - 4 6  13 '06  15.18 

d 0'47 d 1-80 d 0-36 d 5-43 d 2-55 
d 1-40 d 2-75 

4-24 1-56 2.04 3'38 0.05 1-04 4-87 2-82 3-23 4'99 

I 44-78 145'06 144'50 145.40 Z 46'68 146.50 144'40 h4s-62 2 43-33 l ~ ' 4 0  
1 .+3-26 146.14 143.96 1 45-62 145.86 145.46 h*.ao h45-40 143.82 143.34 

d43 '97 d45-58 d44-96 d45-14 dqg-08 
d45.18 d45.28 

44-02 45-06 44-23 45.51 43-83 45-64 44-58 43-35 43-57 43-87 

1 17-12 217'20 119-18 1 17-12  h 18-38 1 rg'go 117'74 h15-06 Z 18-30 116'04 
117.6% 117.06 120- lo  116.20 h 17-14 117.14 h 16-26 h 15-44 118.58 116.66 

d 15-50 d 17 -07  d 15-50 d 1i.84 d 14-82 
d 16-67 d 1 j . o ~  

17-42 16-59 19.64 16'66 17-32 16-18 17-28 15-09 18.44 16'35 

At X (DaphlApur) 

Nouember 1865 ; obeemed by Captain 0. J'. Haig, R.E., with Bawow'e 24-inch Theodolite No. 2. 

df - &ml of Group 
w - Relative Weight 
C - 06ncluded h g l e  

M = 43"*16 

w = 9 -10 
1 - - - 0 -11 
w 
C = 7 1 ~ 5 2 ' 4 3 ~ ' 1 6  

= 6a'77 

w = 8 - 1 0  
I - - - 0 ' I 0  
w 
c=50043/ 6 W S P 7  

b g l e  between 

XI (Athni) 

and 

IX (Dnndoba Dongar) 

r 

IX (Dandoba Dongar) - 
and 

VII (Palei) 

Circle readings, teleecope being eet on XI (Athni) 

287°2Y 67°84# 2800 87' loo0 87' 829  48' l4a048' 10 1' 187'1' 60' 12' 280° 18' 

v I v e @ I I I v v 

h42.86 h43.86 i43'72 h41'%4 143'40 145.26 143.04 143'52 241.74 143'12 
141.72 h44-30 143.52 h41-64 1 4 - 2 4  1 43-46 154.96 142'48 242.58 142.54, 

42-29 44'08 43'62 41-44 43-81 44'36 #.oo 43.00 42-16 42.83 

1 6-46 L 6.64 h 5.56 L 6-46 1 5.88 1 4 - 5 8  1 9-48 1 7-80 1 8-30 1 6-88 
1 6.88 h 6'68 Z 6'06 h 6'66 1 5 - 3 8  1 6 - 0 6  2 8-00 1 7.00 1 7'82 1 6-80 

6-61 6-66 5-81 6'56 5'63 5-32 8.74 7-40 8-06 6'84 



20-D. 
MANGALORE MEBIDIONAL 9ERIE8. 

4 

At X I  (Athni) 
, 

December 1865 ; obaerved by Captain C. T .  Eaig, B.E., wilh Barrow'a 24-i9rch Theodolite No. 2. 

M -  MeanofOmu r 
a - Rchtire we& 
C - Concluded Angle 

M =  5 o N . 6 1  

w = 2 1  - 7 0  
1 
- - - o '05 
w 
C = 7s0 9 ' 5 0 Y . 6 1  

M = 5 9 " ' ~ 4  

w = g ' 2 0  
I - - - 0 '11 
w 
c = 6 1 0 1 1 1 5 9 ~ . 7 4  

Angle between 

XI11 (MBvinhbnda) 

and 

IX (Dandoba Dongar) 

I X  (DandobaDonpr) 

and 

X (DapUpur) 

Circle readings, telescope being set on XI11 (MBvinhbncla) 

0" 0' 1800 0' 48" 18' 228" 18' 860 24' S6" 24' la0 86' 8090 86' 1 7 p  48' alaO 48' 

# 1 1 # w I w # w 

h 51 '08 2 50.66 150. ro 149'70 150'78 2 49-92 151.04 1 49-62 150.66 2 50.80 
151'36 2 51-70 150.34 2 50'26 152-42 149.52 15o'gt  150.41 150'32 150'46 

51-22 51.18 50'22 49.98 51-60 49-72 jom98 50.03 50.49 50.63 

h 5 7 ~ 2 8 l 6 1 ~ 6 ~ 2 5 9 ~ 1 2 1 6 0 ~ 1 2 2 5 9 ~ 7 0 2 5 9 ~ 2 8 2 5 8 ~ 7 2 1 5 9 ~ 4 6 1 6 0 ~ 7 8 1 6 0 ~ 6 6  
h58-34 161.40 160.14 160.08 158.g+ 259.50.1 59-18 259.78 259.72 160'86 

5 7 . 8 ~  61-52 59'63 60.10 39-32 59'39 58.95 59'62 60'25 60'76 

At XI1 (Majala) 

December 1866; obaerved by Captain C. T .  Eaig, B.X., with Barrow'a 24-irrch Theodolite No. 2 .  

Angle between 

VI I I  (Kundal) 

and 
I X  (Dsndobs Dongar) 

IX(DandobaDongar) 

and 

XI11 (Mdvinhfmda) 

,XI11 (Miyinh6nde) 

and 

XIV (Hatamat) 

Circle readinge, teleecope being set on VIII  (Kunclal) 

O"0' 180"0' WlY 328" 18' 86024' 266024' 12g086' 8090 86' 15FW 855'48' 

I W W W 1 1 W W T 1 

h20'50 19-91 120'54 1 19-46 221'30 2 22'04 h 19-48 h 21-38 h 21'98 ha2-20 
ha1.06 2 19'68 1 19-56 120'66 121'98 121.56 h19.84 h20-62 hao-80 h22.56 

20'78 19-80 20.05 20'06 21-64 22-30 19-66 21-00 21-39 22-38 

h45.14 145.28 2 45-62 244 .n .~  2 44.14 2 40'04 h44-94 h43.90 h45-18 h45-38 
h ~ ~ ~ ~ o l ~ ~ ~ 1 6 1 ~ ~ ~ 8 o l ~ 3 ~ 8 t 1 + ~ ~ 6 a 2 ~ ~ ~ g a h ~ ~ ~ 1 ~ h ~ ~ ~ a 6 i ~ ) ~ 8 o h 4 4 - 9 0  

44-77 45'22 45-11 44'03 43-88 39-98 14'54 44-08 44-99 45'14 

h I ~ ' I ~  2 17-58 1 17-48 2 1;'76 2 15.82 120'78 h 17-88 h 18'04 h 15'46 h 18.50 
h18.88 1 47-42 118 - lo  117'44 2 16-40 1 19-78 h 18-86 h18.68 h 16-82 h 18-20 

19~00  17-50 17-79 17-60 16-11 20'28 18'37 18.36 16-14 18-35 

M - Mean of Group 
a - Relative Weight 
f? ' Concluded Angle 

M = 2 o Y . g r  

w = 9 ~ 2 0  

_ I - - 0 ' I 1  
w 
C = 7 1 ° 4 8 ' 2 0 Y ' 9 1  

M =  4 4 " * 1 8  

= .oo 
I - - - o - 2 5  
w 
C = 7 3 ° 2 ~ ' 4 4 Y . 1 8  

M =  l7"'95 

w = 6 - 1 0  
1 - =  0 . 1 6  
w 
~ = ~ ? o ~ ~ 1 ~ ~ ~ . ~ ~  



PRINCIPAL TRIANGULATION. OBSERVED ANGLIB. 
2 l -D .  

At XI11 (lltivinhfmda) 

December 1865 ; obeerved by Captain C. T, Haig, R.E., with Ba~*row'e 24-inch Theodolite AVO. 2. 

M - Bfean of Groa r 
a - %latire ~ c i ~ p t  
C - Concluded A ~ ~ g l e  

M = 35"'85 

w = 4 '60 
I - - - 0 ' 2 2  w 
C =4s0 4'3sU.85 

M = 23"- 2 8  

z0 = 1 2  . 7 0  
I - = o -08 
w 

5 ' 2 3 ~ . 2 8  

M = 47"-69 

= .30 
I - - - 0 ' 1 0  
w 
C = (joO 2 1 > 7 m . 6 9  

M = 3 1 ~ * 2 1  

to = 7 ' 7 0  
I - = o - 1 3  
w 
C = 37' 2 ' 3 1 ~ . 2 1  

M = 2 8 u - 6 8  

= I ,  .bo 
I - - - 0 -08 
w 
C = 50'47' 2fIu-68 

Angle between 

XVI (Manikeri) 

and 

XV (Karabgati) 

XI' (Karabgati) 

and 

XI V (Hatarvnt) 

XIV (Hatarvat) 

and 

XI1 (Majala) 

XI1 (Majala) 

and 

IX (Dandoba Dongar) 

IX (Dandoba Dongar) 

and 

XI (dthni) 

Circle readings, telescope being set on XVI (Manikeri) 

Mom' 288'88' 181°51' 811'61' 175'2' 956'2' 218' 15' 88' 15' 461°26' 81°16' 

1 > I w * I w n w w w 

h38-48 h38.50 h35-94 h 35'20 h3.5'32 1 35'70 134'74 2 33-90 2 36-70 1 34'78 
h37-62 h37.82 h 35.50 h 33-92 1 36-46 t 36-20 2 35-34 1 33'74 2 36'68 1 34.32 

38-05 38-16 35-71 34-56 35-09 35.95 35-14 33-81 16-69 34.55 

123.16 ha4.06 hza.86 h21.68 haz.90 2 23-58 123.84 2 23-80 2 23'70 2 23'54 
ha3-30 h24-4% h22.16 ha1.90 1 22.06 1 23-02 122'44 123'96 123'76 125'36 

23-23 24-24 2 a . p  21-79 22-48 23-30 23-14 23-88 93-73 24-45 

h48-56 h47-14 447-7% h48-80 h48-08 146.12 147.80 147-62 145'54 148'44 
h48.10 h47-80 h48-70 h49.10 147'26 247.02 149'20 147.72 146'06 147.08 

48'33 47'47 48'21 48'95 47'67 46'57 ~ ~ ' 5 ~  47'67 45'80 47'76 

hzg-32 h31.62 131.04 h33.08 h31-90 1 .??'08 230.84 231.46 2 31-96 1 .qomlz 
h29.52 h30.84 h31.02 h32-38 132.38 131'94 130.34 131'a6 131.00 h29'12 

29'42 31-23 31-03 32'73 32'14 32-31 30'59 31.36 31-48 29'62 

h 19-68 h 29-62 h 29.28 h 27-32 h 27-44 2 26-80 2 29-70 1 18-63 2 28-94 128'54 
hz8-54 h30-5% h 28-62 h 28-34 1 2 7 . 4 ~  1 28-16 128.64 1 28.34 12y.74 h 29.38 

29-11 30'07 18-95 17-84 27-43 27.48 29-17 '8.47 29-34 28'96 

At XIV (Hatarvat) 

December 1866 ; obeerved by Captairt C. T. Ha@, R .E., with Barrm'e 24-i?ich Theodolite No. 2 .  

Angle between 

XI1 (Majda) 

and 

IX (Dandoba Dongr)  

Circle readings, telescope being set on XI1 (Mnjala) 

lss"1' 8rs"l' 209'18' 39' ISr 262'Z4' 7Z0 W 295'37' 115*87' S88'W 168O48' 

w w w II II w w w 1. * 
h 15-20 117.36 1 16.82 Z 16-28 115.46 2 17-74 h 15-88 h 16-18 h 15-94 115.52 
h 15-32 h 16-60 116'32 1 15-70 2 15.44 2 17-04 h 16-70 h 15'66 h 1-5-98 h 14-80 

15'26 16'98 16'57 15-99 15-45 17'39 16'29 15'92 15'96 15-16 

If - Mean of (hen 
a -  sluti ire ~ s i $  
C - Conoluded A~tgle 

M = 16"- 10 

W = 17 '50 
I - = 0 . 0 6  
w 
C = 2 8 ° 3 2 ' ~ 6 u . ~ o  



22-D. 
'MANGALORE MERIDIONAL SERIES. 

I At XIV (Hatarvat)-- ( Continued). I 
-- 

Angle between 
Circle readings, telescope being eet on XI1 (Majala) 

166" 1' 846" 1' 3090 18' 18' 262O24' 72O24' 295'87' l l L O  87' 888' 48' 168'48' 

M - M a n  of Qronpr 
w - Relative Weight 
C - Concluded Angle 

IX (Dandoba Dongar) 
and 

XI11 (MAvinhfinda) 

I and I 
I XV (Karabgati) 

2.82 3.29 3'64 4-01 4'85 3-65 1'96 4'25 5-23 5-64 

XV (Karabgati) 
and 

XVII (Karigudd) 

- 

At XV (Karabgati) 

December 1865 ; obeerved by Captairt C. T .  Haig, B.E., with Barrow'e 24-inch Theodolite No. 2 .  

pl 

Angle between 
Circle readings, telescope being set on R. M. 

O"0' 18000' 48"1%' 223"1%' 86024' 266024' 129'86' 80g086' 1 7 F W  853O48' 

M - Mean of Group 
w - Relative Weight 
C - Concluded Angle 

B. M. 
and 

XI11 (MiYinhbnda) 

and 
XVI (Manikeri) 

XVI (Mnnikeri) 
and 

XVIII (Kathirigad) 

NoTE.-R. M. denotes Beferring Mark. 



PRINCIPAL TRIANCIUZATION. OBSBEVED ANGLES. 
23-D. 

NOTZ.-R. M. denotes Referring Mark. 

At XV (Karabgati)- (Continued). 

Angle between 

XVIIl (Kat&igsd) 

and 

XIX (Kolanhatti) 

XIX (Kolanhatti) 

and 

XVII (Karigudd) 

XVII (Karipdd) 

and 

XIV (Hatarvat) 

Circle readings, telescope being eet on R M. 

0'0' 18000' 48' 12' 228'12' 86' 24' 266'24' 129'36' 809'86' 172'48' 3620 48' 

w I w n w n w w w w 

Z 10.80 1 13-40 1 11.96 h 12-86 h12.74 h 12'82 h 12.90 h 12-94 h 12-58 h 12-66 
111'74 2 13-22 111.24 h13-30 h12-16 ~ I I - 6 4  h13-10 h13.14 h13.58 h 13-42 

11'27 13-31 11-60 13-08 12-45.  12-23 13-00 13-04 13-08 13-04 

2 10'32 Z 9.84 Z 9'94 A 9'20 h 9.96 h 9.70 h 1 1 . 1 2  h 10.62 h10.06 h 10*52. 
1 10.28 I  9-80 1 11-42 1 8-95  h 10.22 h 9-74 h 9-44 h 11-90 h 9-20 A 9-80 

10.30 9'82 10.68 9 -09  10'09 9-72 10'28 11.a6 9 - 6 3  10-16 

2 45.00 144.86 146.04 h45.70 146.96 h44-78  h 45-58 h 46.30 h45-54 h44-52 
1 44-64 2 45-48 1 44-74 h 45-72 h 47-26 h 45-24 A46.30 h 46-50 h45.76 A43.98 

45'96 

44'82 45-17 45'39 45'79 47'11 45-01 45'94 46-40 45'65 44-25 

2f - Mean of Grou r 
a - Relative weigtt 
' COncluded dng's 

M = I a1'.61 

w = 17 -90 
I - =  0 . 0 6  
w 
C = 5 8 ° ~ 3 ' 1 2 " . 6 ~  

M =  lo"'10 

w = 21 -30 
I - - - 0 '05 
w 
C =  660 g ' I o ~ ~ . r o  

M =  45n.55 

W = 
1 

13 '94 
_ - - o '07 
w 
c = 4 0 ~ 3 4 ' 4 5 ~ ' 5 5  

At XVI (Manikeri) 

December 1865 ; observed by Captain C. T .  Eaig ,  R.E., with Barrow'e 24-inch Theodolite No. 2 .  

M - Mean of Groups 
w - Relative Weight 
a - ConcludedAngle 

M = 56"-38 

w = 8 -10 

I - - - 0 ' I 2  
W 

C = 6.1' 4'56".38 

M =  5 1 ~ ~ 5 5  

w = 8 -30 
I _ - - 0 -1'2 
w 
c = 490,8' j1u.55 

Angle between 

XVIII (KathLrigad) 

and 
XV (Karabgati) 

XF (Karabgati) 

and 

XI11 (Mhvinhhnda) 

Circle readings, telescope being set on XVIII (Kathdrigad) 

QO' 18090' 43'12' 22S012' 86'24' PW2C 129°86' 809'86' 172'48' 862'46' 

n w w L n w n w I 

h 56-96 h 54-34 156 '54  h 57'34 h54.44 1'57.56 1'57.76 1'57.48 h55.84 1 55-70 
h56-72 A55-GO h 55-38 h55.96 h54.92 h56.86 h56-92 h58.18 157.14 1 56'60 

56.84 54'67 55'96 56'65 54'68 57-21 57'34 57'83 56.49 56'15 . 

h52.14 h 53-56 h4g.42 h51.34 h53-64 h51-24 h 51-36 h51.24 2 51-78 152.44 
h50.78 153.34 h51'1o h52.28 h52.34 h50.84 h50-64 h49.72 150.66 151.18 

51-46 53'45 50'26 51-81 51-99 51'04 51-00 50'48 51-22 51-81 



24-D. 
MANGALORE MEBIDIONAL SERIES. 

> 

At XVII (Krrrigudd) 

January 1866 ; observed by Captath C. T. Haig, B.E., with Barrm'e  24-inch Theodolite No. 2. 

Angle between 

XIV (Hatarvat) 
and 

XV Karabgati 

XV (Karabgati) 
and 

XIX (Kolanhatti) 

Circle readings, telescope being set on XIV (Hatamat) 

O" V 1800 V 48' 1Y 223' 18' 86O 24' 266O 24' 129" 86' 8 W  86' 1780 48' 86P 48' 

n 4 I r)  11 4 N 4 v I 

h 4 8 . 1 8  h46-02  7145.48 h45.30 h46.36 h44.28 1 4 5 ' 5 2  145.48 145.06 145.64 
b 47-62  h46.64 h45.92 147 .16  h45 .94  1 4 5 ' 2 0  2 46 '10 1 4 7 ' 0 8  2 45'26 146.16 

4 7 - 9 0  46-33  45.70 46-23  46-15  44'74 4 5 ' 8 1  46.28 45.16 45-90 

136 .88  136.86 839.02 h37.98 h35.88 h39.68 1 3 f ' o +  1 3 7 ' 0 4  137.60 1 3 8 ' 7 0  
h37.52 h 3 6 - 1 8  h38.66 h 3 8 - 2 0  h 3 7 . 1 2  1 39'16 2 36.90 1 37-06 138.40 1 38-76  

3 7 - 2 0  36.52 38.84 38 '09  36-50  39.42 36-97  37-05  38-00  38-73  

M - M e u ~  of Qrou 
a - Relative 
C ' ~ o d u d e d  Angle 

M = 46"-02 

W = I 2  ' 2 0  
I 
- = 0 '08 
w 
C = 7 j r 0 ~ 5 ' q 6 Y . o z  

M = 37"';3 
to = 
I 

9 '00 

- - - 0 ' I 1  
w 
C = 40'46' 37@- 73 

At XVIII (KathArigad) 

January 1866 ; obeerved by Captain C. T. Haig, R.E., with Barrow'o 24-inch Theodolite No. 2. 

Angle between 

XX1(HLBkummigudd) 
and 

XX (Chikk Nandihalligudd) 

XX (Chikk Nandihalligudd) 
and 

XIX (Kolanhatti) 

HIX (KO1mlutti) 
and 

S V  (Karabgati) 

Xv (Karabgati) 
and 

XVI (Manikeri) 

Circle readings, telescope being set on XXI (Hirllkummigudd) 

107'' 29' 2 8 7 O  29' 160' 42' 830° 42' 198' 63' IS0 63' 287O 6' 610 6' 2 W  17' 1(0° 17' 

4 4 4 r )  4 n r )  r )  n I 

hz3 .54  ha1 .48  2 18-50 1 2 1 - 1 2  1 2 1 . 3 2  122.78 A21.38 ha3.10 h z 1 . 1 6  h20.64 
h a 3 ~ ~ ~ 1 2 1 ~ ~ 0 1 1 9 ~ 1 ~ 2 ~ 0 ~ 4 6 1 a 1 ~ 6 r  h 2 2 ~ 8 0 h 2 0 ~ 4 2 h 2 2 ~ 6 0 h 2 0 ~ 7 0 h 2 0 ~ 1 6  

h22.56 1 20.78 1 2 0 ' 1 4  2 20.58 1 2 2 ' 0 0  h 22'28 h 1 9 - 9 2  h 21.86 h 2 1 - 1 8  h 20.30 

23'11 2 1 - 1 5  19'26 20'72 21-65 22'62 20.57 22'52 21 '01  20'37 

h59.58 h60 .74  159.96 2 60.34 1 6 1  -30 159.96 h 6 1 - 7 0  h 6 1  ',+a h 60.62 h60a,78 
h.59-62 1 6 2 ' 4 2  1 6 1  - 2 0  161.64 161.62 2 59.54 h 6 a - 3 0  h 6 1 . 5 4  h 6 1 - o a  h62.04 
h 5 9 - 1 0  162 '02  1 6 0 ' 0 6  260.54 160 .34  h60.76 h6a.84 h 6 1 - 5 2  h 6 1 - 2 6  h62.04 

59'43 6 1 - 7 3  60.41 60 '84  61.09 60.09 62 '28  6 1 - 4 9  60.97 61-62  

h 9 '68  1 10.38 112.88 1 1 1 - 4 8  2 12.04 h 10.76 h 10.78 h 10.34 h 1 1 ' 1 2  h 9 - 0 4  
h 1 1 - 2 8  110.86 1 1 2 - 5 4  1 1 1 - 4 4  1 1 1 - 5 8  h 9.90 h 10.10 h 1 1 - 5 6  h 10.50 h 8 - 4 0  

8 10.62 12-71  11-46  1 1 - 8 1  10.33 I O - &  10.95 10-81 8 - 7 1  

h25 '00  Z 2 4 . ~ 0  1 ~ 4 ' 0 0  1 2 4 ' 1 2  122.74 h 2 2 - 5 %  h a 2 - 7 0  h23.24 h a 4 - g o  h z 6 - 1 2  
123 .98  124.00 123.26 124.30 123.10 123.06 h22.30 h.3.52 h25.26 h26.00 

24-49 ~ 4 . 1 0  ~ 3 . 6 3  24'21 22'92 22-79 22-50  23'38 25-08  26-06 

M = Mean of Qmp 
w - Relstire Weight 
C ' Concluded dnE1e 

M = 21"*30  

Z, = 6 .80 
- - - 0 ' 1 5  
W 

C = 82' 27' 2 1 Y ' 3 0  

M = 6 1 " . 0 0  

W = 1 2  ' 1 0  
I w - =  0 . 0 8  

C = 61' 4' ~ ~ - o o  

M = I 0". 83 

= 8 '40 
I - - - 0 ' 1 2  
w 

=50012,10, , .R3 

M = 23"'92 

= 7 '90 
I - - - o ' 1 3  
w 
C = 58'47' ~ 3 ~ -  9 2  



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
25-D. 

- 

s % 

At XIX (Kolanhatti) 

Januay 1866; observed by Captaitr C. T. Ha@, R.E., with Bar~ow'e 24-inch Theodolite No. 2. 

df - Mean of Qrou 
w - Relative 
C - Cormluded Angle 

M = 14"-56 

, , .& 
I - - - 0 ' I 0  
w 
C = 73' 4' 14"-56 

38#.18 

w = 
I 

9 '87 
- - - 0 ' I 0  
w 
C = 7r034'38".19 

M =  10"'07 

= z0 '40 
I - - - o -05 
w 
C = 6 8 ° 5 5 ' ~ ~ " ' ~ ; r  

M =  32"'05 

= 14 '90 
I - - - o -07 

w 
C = 69°33'32"~05 

Angle between 

XV1l (Kuigudd) 
and 

XV (Ktwabgati) 

XV (Kanrbgati) 
and 

XVIII  (Gthirrigad) 

I 

XVIII  (Katurigad) 
and 

xx (Chikk Nandihalligudd) 

XX(Chikk Nandihalligudd) 
and 

XXII  (YalGr) 

Circle readinge, teleecope being aet on XVII (Karigudd) 

' 76" 63' 256" 68' 120'6' 800'5' 168' 16' 8Mo 16' 2060 20' 26' 29' 240' 40' 69'40' 

? ? w ? ? v I ? v w 

h15.50 h 14-22 1 15-08 1 15-16 h 15-10 h 13-74 h 13-62 h 16-24 1 13-74 1 13-86 
h 15-66 1 14.78 1 15.32 1 14-38 h15-ga h 13.66 h r+'o8 h 15-54 1 13-13 1 14.08 

113.04 

15.58 14.50 15-20 14-77 15-51 13'70 13.58 15-89 12-93 13.9: 

137.38 h38.50 2 36'34 137'90 138'16 h.39'98 139'84 138.02 2 39-16 137.68 
h38.22 138.46 136.34 t37.00 h38-20 h39-44 637'80 h38-48 137.50 2 38-14 

140.34 
1 39- 18 

37-80 38-48 36-34 37'45 38-18 39-71 39-29 38-25 38'38 37-91 

h 11 '54 h 9-80 1 9 '  14 1 8-60 h 11. ro h 9-64 h 10.16 h romao 1 9'68 1 10.54 
h 10.24 1 9'86 1 10.06 1 9-71 h 10.24 h 10.72 1 8'96 h 10.60 2 I r.32 2 I r -00 

h 11-54 1 9-70 1 8-58 1 8-70 h 10.26 h ~ o - 3 8  2 ro-qq h 9.26 1 IO.Q+ 1 9.86 

11.11 9'79 9-16 9-01 10'53 10'25 9-85 Io'oa 10.45 10.47 

h31"26 h31-94 233.90 133.50 h30-98 h32.46 h33-20 h3r.80 231.36 h32-06 
h31.64 131'72 132.66 134.34 h3r.00 h31.28 131.98 h g 1 . 2 0  h31.64 132-74 
h31.42 132'40 132.44 132.78 h31.24 631.24 2 31-82 132.56 h30e8+ h32-23 

31-44 3%-02 33-00 33'54 31.07 31-66 39-33 . 31.85 31-28 32'34 

At XX (Chikk Nandihalligudd) 

January 1866; obeerved by Captain C. T. Haig, R.E., with Barrow's 24-inch Theodolite No. 2 .  

d f  - Yean of Qrou 
w - ~ e ~ t j v e  
C - Concluded Angle 

M = 34"- 63 

w = 
I 

9 '36 
- - - 0 ' I 1  
w 
C = go0 35'34"*63 

- 

Angle between 

XXV (Kalkera) 
and 

XXII I  (Shamshergad) 

Circle readings, telescope being eet on XXV (Kalkera) 

Oo(Y 180"V 18" 18' PZSOls'  86084' 266'24' lBgO86' 809'86' 179048' 862'48' 

w w w ? w w w w w w 

h 34-96 h 33'80 1 33-80 1 36'58 h 34-26 h33-58 1 34-50 h 35-34 1 33'44 1 34-06 
h35-32 2 33-68 235.12 135'60 h32-98 h34-96 135.58 136'76 Z 33-06 2 33-40 
1 34-50 2 33-34 h 35-08 1 35-90 h33.50 h 35-20 1 35-14 1 36-44 1 33-14 h34.74 

d33.90 d35-88 
d34.86 
d34-54 
d34.95 

34'93 33-68 34'67 36-03 33'58 34-85 35-07 36-18 33-25 34-07 



MANGALORE MERTDIONAL SERIE9. 

' 

At XX (Chikk Nandihallfgudd)-( Continued). 

Angle between 

XXIII (Shamehergad) 
and 

XXII (Ydir) 

XXrI (Yalbr) 
and 

XIX (Kolanhetti) 

XIX (Kolanhatti) 
and 

XVIII (hthhigad) 

~ ~ 1 1 1  (gatwgad) 
and 

XXI (Hifikummigudd) 

XXI ( ~ i ~ ~ k ~ ~ ~ f ~ ~ d d )  
and 

XXIV (Navdbr) 

Circle readings, teleecope being eet on XXV (Kalkera) 

0° V 180" V W' 18' 828' 18' 880 24' 866' 24' 129' 86' 809' 86' 172' 48' 8aS0 48' 

m # w w # # • m m m 

h47.50 h49.48 1 4 9 ' 2 8  145.96 h.Q.00 h47.02 146.58 h 4 i . 8 4  1 4 8 . 1 6  Z 47-08 
h47.50 1 50.00 2 4 8 * 2 4  1 47.52 h 49 '64  h48.04 1 46 '12  1 4 6 ' 5 +  2 48-32  1 48'6a 
147 .98  Z49.40 h+8'72 Z47.28 h48 .86  h48 .36  1 4 7 ' 1 6  146.88 147.04 h q 8 - 3 4  

d49.92 d 49'32 
d 47 ' 9 1  
d 4 7 . 7 0  
d48.17 

4 7 - 6 6  49 '70  48-73  4 6 ' 9 1  49 '17  4 8 - 0 8  4 6 - 6 5  4 7 ' 0 9  47 '84  48'01 

h44-32  h 4 3 - 3 4  1 4 4 ' o a  1 4 5 ' 3 4  h 4 a - 1 8  h43.36 1 4 4 ' 5 0  h.42'58 146.58 146 '02  
h43.36 144.46 143.92 244.26 h 4 a . 1 0  h 4 3 - 7 6  145.20 143 .82  147.08 145.50 
2 44 '86 2 4 3 ' 8 8  142 .34  1 4 4 ' 6 0  h 4 3 - 9 4  h43 .62  1 4 4 ' 7 6  2 4 3 ' 7 4  1 4 6 ' 7 8  h44 .42  

d 4 4 . 1 8  d43.69 

4 4 - 1 8  43'97 43'43 44-73  42'74 43-61  4 4 - 8 1  43'38 4 6 - 8 1  45'31 

h50 .88  550.82 Z 49-98  1 5 0 ' 5 2  h 52'28 li53.04 151 .88  h 51'78 149 '36  1 4 8 ' 9 8  
h51.66 150.22 1 5 1 ' 0 4  Z49'9.4 h.51'66 h52.54 150.68 150 '40  1 4 9 . 7  148.34 
1 5 0 - 0 4  1 5 o a a a  h51 .08  150.34 h 5 0 - 9 8  h 5 2 . 1 2  1 5 1 ' 2 8  1 5 1 ' 8 4  1 5 0 ' 1 6  h 4 9 - 6 2  

d 5 0 - 7 1  d 5 2 . 6 8  

50.86 50.49 50.70 50.27 5 1 - 6 +  52-60  5 1 - 2 8  5 1 - 3 4  4 9 - 1 5  48-98  

h45.56 2 46.64 146.14 146.30 h 46-82  h 46-90 1 45-94  h47 .18  146 '24  148 .24  
h 4 5 - 6 0  147 .24  1 46-38 1 46-38  h 4 8 - 3 0  h 4 5 - 7 8  1 46-66  146.68 1 46-38  6 4 7 - 2 1  
146 .44  1 4 8 - 1 2  1 48'56 1 4 7 - 1 4  h 47-58  h 45.12 146.28 2 45 '78 145 .88  h 46-36 

d 47-62 h 4 7 -  30 d 46.04 d 4 9 ' 3 3  
d 4 8 . 9 3  

45'87 47-41  4 7 - 1 0  46.61 47'57 45'96 46'29 46-55 46-17  48-02 

h 54-74  1 52-66 1 52-84 1 53-20  h 54-02 h 52-94 1 54'48 h 52-72 1 53-38 1 52'10 
h 5 4 - 8 6  152.66 1 5 2 - 7 2  253.28 h 5 3 - 8 6  h53 .12  2 5 3 ' 8 2  1 5 2 - 4 6 1 5 3 ' 5 6  h50.38 
1 53-80  1 53'18 1 50.58 1 52 '20  h 53.20 h 54-42 2 5 3 - 8 0  1 53.50 2 54-32  h 5 2 ' 1 2  

d  53' 1 2  h  53-34  d 53'60 d53 .59  
d 5 3 . 1 9  

54'47 52-91 52'37 52-89 53'69 53'52 54'03 52-89  53'75 52-28 

M - Mean of @mu 
w - &latire we& 
C - Conoluded Angle 

M =  4 7 @ ' 9 9  

w = 
I 

9 ' 37  
- - - 0 - 1 1  
w 
C = 37O 35' 47n.  9 9  

M =  44"'30 

w =  6 - 8 2  
I - - - 0 ' I 5  
w 
C = q6O52'*@-30 

50@'79 

9 '04 w = 
I - =  0 ' 1 1  w 
C = 50' 0 '50"-79 

M = 46@.76 

w = 14 - 8 5  
I - - - o - 0 7  
w 
C = 44O52 '46@-77 

~ = 5 3 ~ . ~ 8  

W = 15 '35 
I - - - o -07 
w 
C = 56' 26' ~ 3 ~ -  26 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

At XXI (HirEkummfgudd) 

Janzcary 1866 ; observed by Captaifz C. T. Huig, R.E., with Barrow'e 24-inch Theodolite No. 2. 

Angle between 
Circle readings, telescope being set on XXlV (Navalbr) 

0" 0' 180" 0' 43" 18' 223' 18' 860 21' 2660 24' 129'86' 309O 36' 172' 48' 352'48' 

M - Menn of Qrou r 
a, - Relative weig!t 
C - Ooncludod Angle 

xxlv 
and 

and 
XVIII (Rathirigad) 

KX (Chikk Nandihalligudd) 

At XXII (Yalbr) 

h56.06 h 5 5 - 2 8  1 5 6 . 1 8  h 5 6 - 5 4  1 5 5 ' 4 8  2 5 5 ' 8 8  1 5 6 - 7 2  256 '62  1 5 5 ' 8 6  158.24 
h  56-68 h  5 6 - 1 0  1 56-34  h  58.48 1  55.3a 1 55.68 1  56.62 1 57.22 1 55-82  1  56.82 
h56.16 h56.28 157 .26  h 5 6 . 9 0 1 5 6 0 4  1 5 j . 6 4 1 5 6 . 2 ~  1 5 6 . 7 0 1 5 5 . 8 0 1 5 7 . 5 8  

- 

56'30 55'89 56.59 57'3' 55-61 55'73 56'5' 56.85 55'83 57'55 

February 1866 ; ob8erved by Captain C. T. Haig, R.E., with Barrow'e 24-i~tch Th.eodolite ATo. 2. 

M =  56u'42 

7 = I 9  "O 

Angle between 

XIX (Kolanhatti) 
and 

YX (Chikk Nandihalligudd 

Circle readings, telescope being set on XIX (Kolanhatti) 

O"0' 180°(Y 43'13' 223'13' 8624' 266024' 129'36' 30g036' 172O48' 352'4.8' 

df - Mean of Groapr 
w - Relcltire \Vc~ight 
C - Cot~duded Angle 

SX (Chikk Nandihallibwdd) 
and 

XXIII  (Samshergd) 

h35.24 h 3 5 . 1 2  1 3 4 ' 4 8  1 3 4 ' 4 4  h37.68 h38 .38  h 3 5 - 3 4  h36 .40  h34 .92  135.22 
3 5 . 6 ~  35-26 1  3 4 - 1 6  135.76 h37 .78  h37.26 h34 .y6  h  35-54  h34 .40  h  35.62 

h35.86 h35.64 1 3 4 ' 7 4  1 3 4 ' 5 4  h37 .28  h  36.68 h34.36 h35.08 h 3 5 - 1 4  h34.74 

M = 351.59 

= 8 .20 
v 

35'57 35 '34  34-46 34'91 37'58 37'44 34'89 35.67 34.8a 35-19  

- - - 0 'I2 
w 
C = 66' 11135"'59 



MANGALORE MERIDIONAL SEBIES. 

I 

At XXIII'(Samshergad) 

Janzlary and Fe'eCaary 1866 ; obsef*ved by Captain C. T. Haig, R.E., with Bartom'r 24-imh Theodolite No. 2. 

Angle between 

XXII (Yalbr) 
and 

XX (Chikk Nandihalligudd) 

XX(ChikkNandiha1ligudd) 
and 

XXV (Kalkera) 

Circle rkadinga, telescope being set on XXII (YalG) 

245O21' 65O21' 288O84' 108°34' 331°45' 151°45' 14O58' 194O58' 58'9' 238Ow 

N I I I I n w w n 

h 3 5 - 8 4  h  37-76 h  38.30 h  3 6 - 8 6  1 3 7 . 4 8  1  37.92 R 37.86 1  36-86  h  3 8 - 1 8  h  3 6 - 4 4  
h 3 4 - 6 4  h 3 8 . 1 8  1 3 7 ' 3 8  h 3 6 . 9 0  138.02 137.50 h 3 8 - 2 4  2 3 6 - 1 2  h38 .76  h 3 8 . 2 0  
h 3 5 - 4 2  h  37 '52 1 3 7 ' 8 6  h37.06 2 3 7 ' 9 6  2 3 7 ' 6 4  h  38.20 1  3 7 ' 3 4  h 3 y - 6 6  h 3 7 . 5 4  

3 5 ' 3 0  3 7 - 8 2  37 '85  36 '94  3 7 ' 8 2  3 7 ' 6 9  3 8 . 1 0  36 '77  38 '87  37 '39  

h 1 z . 9 4  h 1 2 - 7 8  1  1 1 - 9 4  h 1 z . 1 0  1 1 3 . 8 2  1 1 2 . 7 6  h 1 1 . 8 6  1 1 3 . 5 4  1 1 2 . 4 8  h x z - o o  
h 1 2 - 9 4  h  1 2 ' 3 6  1 1 2 ' 7 2  h 1 2 . 0 2  2 12.58 1 1 2 . 9 0  h  1 1 ' 5 8  1  12.68 h  10 '88  h  10.34 
h 1 2 . 2 8  h 1 2 - 5 6  1 1 3 . 1 8  h 1 1 ' 5 o  1 1 1 . 9 6  1 1 3 . 0 8  h 1 1 . 9 6  1 1 2 . 8 0  ~ I I - 2 2  h 1 1 . 9 0  

1 2 - 7 2  12-57  1 2 - 6 1  11.87 1 2 - 7 9  12 '91  1 1 ' 8 0  13.01 11.53 11.41 

M - Mean of Groups 
w = Relative Weight 
C - Concludedhngle 

M = 371'. 46 

to = .20 
- - - 0 '10 
W 
C = 76' I 2' 37"'46 

M =  12"'32 

w = 22 ' 7 0  
1 
-- = - 0  -04 
W 

C = 3 8 ' 2 6 ' 1 ~ " ' 3 2  

At XXIV (Wavalfir) 

* January 1866; observed by Captail& C. 2'. Haig, R.E., with Barrow's 24-inch Theodolite No. 2. 
t February 1867 ; observed by Lieutenant H. Tvotter, R.E., with Barrow's 24-inch Theodolite Zo .  2. 

iK - Mean of Gmups 
w - Relative Weight 
0 - Concluded h g l e  

M = 28"-55 

W = 20 -17  
I - - - o -05 
W 

C = 84' I' 28".54 

M =  33*'50 

w = 8 '54 
I - - - 0 ' I 2  
w 
c = 47' 53' 33"'50 

M = 1 8 " . 9 4  

= 5 .61 
I ; = 0 -18  

C = 47' 34' I 8". 94 

Angle between 

t '  
XXVII (Kundgol) 

and 
XXVI (Ganigudd) 

t 
XXVI (Ganigudd) 

and 
XXV (Kalkera) 

# 

XXV (Krtlkera) 
and 

XX(ChikkNNandihalligudd) 

Circle readings, telescope being set on XXVII (Kundgol) 

OD 1' 180D 1' 79'9' 259' 8' 158O 27' 338O 28' 237"38# 6 7 O  88' 916' 45' 136' 44' 

I ,I II )I n I n I I n 

h 3 0 . 8 4  h 2 8 - 7 4  h 2 9 . 4 8  127.06 h  29.26 Ir28.10 h 2 8 . 7 8  h  27.38 h 2 8 . 9 4  1 2 9 . 0 8  
h29.92 h  29 '00 h  29.06 1 2 9 ' 0 2  h 2 8 . 1 0  h 29 .18  h  26-68  h28.00 1 2 8 . 7 8  h  27 '30  
h z 8 - 2 2  h 2 9 - 2 2  1 2 8 ' 0 2  1 2 7 . 9 6  h 2 9 ' 0 2  h 2 8 . 5 8  h 2 8 . 6 0  1 ~ 2 8 . 7 6  1 2 7 . 8 6  128 .62  

h  26.54 

29.66 2 8 - 9 9  28-85  28.01 28.79 28 '62 27-65  2 8 - 0 5  28.53 2 8 - 3 3  

h 3 3 - 5 8  h 3 2 . 9 6  h 3 0 - 7 0  1 3 4 ' 6 2  h 3 1 - 3 8  h 3 5 - 8 6  h 3 0 - 6 4  h 3 4 - 0 6  h 3 4 - 8 8  h 3 3 - 1 6  
h32 .02  h32 .52  h32 .72  136 .66  h 3 3 . 5 2  h34 .72  h34.06 h 3 3 - 1 8  133 .60  h33 .82  
h 3 3 - 8 6  h33 .96  h 3 4 - 8 4  234 .42  h33 .22  h 3 2 . 6 8  h 3 1 . 4 4  h 3 4 . 5 0  1 3 3 . 6 8  1 3 1 ' 3 2  

h 3 5 - 2 0  h35 .92  h 3 3 . 2 4  
h  33.02 1 3 2 ' 7 2  

33-15  33.15 33 '30  35 '23  3 2 - 7 1  34 '38  32 '35  33-91  34 '05  32 '77  

Circle readings, telescope being set on XXV (Kalkera) 

288'87' 58036' 281'49' 10l049' 3l?5'0' 14j"O' 8'13' 188O13' 51'24' 231'24' 

I 11 w 4 I! I I n w , 

h  18 '88 h  1 8 - 1 2  h  18 '52  h  17 .92  z 2 0 . 2 8  Z 18-36 2 18-32  2 1 9 - 2 4  1  17 .78  2 2 1 - 9 4  
h 18-46  h 1 8 . 6 2  h  1 9 . 1 z  A 18 -56  1 1 9 - 9 0  1 1 8 . 4 8  1  18 .16  1  18.54 1  1 6 - 9 4  2 22.08 
h 18.02 h  18 '50  h19 .62  h  1 7 - 7 2  1 2 0 ' 2 4  2 18-58  1  19 '52  1  16-94  1  1 8 - 3 4  1 2 2 . 3 8  

2 1 8 - 2 0  

18-45  1 8 - 4 1  19.09 18.07 ~ 0 . 1 4  1 8 - 4 7  18 '67  1 8 - 2 3  1 7 - 6 9  2 2 - 1 3  



I 

PRINCIPAL TR1ANGT;LATION. OBSERVED ANGLES. 

At XXIV (Naval&r)-(Continued). 

~f - Mean of Groups 
w - Relative Weight 
C -- Concluded Angle 

di= 13" '51  

= 2 5  '00 

1 - - - o ' 0 4  
w 
C = 73'49' 13"'5i 

Angle between 

# 

XX(CEkkNan'mgudd) 
and . 

XXI (Hirgkummigudd) 

Circle readings, telescope being set on XXV (Kalkera) 

238" 87' 68" 36' 281' 49' 101" 49' 325" 0' 145" 0' 8" 13' 1880 13' 61" 24' 231" 24' 

4 4 n n 6 4 n n H 4 

h  14-68 h  1 4 - 4 0  1 13'72 h  12.58 1  13.66 1 12-50  1  14-24  Z 1 2 . ~ 4  1  12-76 1  14-12 
h14 .04  1 1 4 . 3 8  1 1 2 . 6 6  1 1 1 . 9 8  1 1 3 . 4 8  1 1 2 . 4 6  2 1 2 - 8 2  113 .76  1 1 2 . 9 4  1 1 3 . 5 8  
h  13'16 h 1 3 - 8 0  h  13-74  h  1 3 - 7 4  1 1 5 - 0 2  2 12.48 1 1 4 - 1 0  113.70 1 1 4 ' 0 8  1 1 3 ' 8 4  

13-96  1 4 ' 1 9  13'37 12.77 1 4 - 0 5  1 2 - 4 8  13-70  13'40 13 '26  1 3 ' 8 5  

At XXV (Kalkera) 

$ January 1866 ; observed by Captain C. T, Haig, R.E., with Barrow's 24-inch Theodolite No. 2. 
Theodolite No. 2. 

x - Moan of Qmups 
w P KeIative Weight 
C - Concluded Angle 

M =  1 5 ~ ~ 2 7  

W = 7 ' 6 1  

- I - - 0 " 3  
W 
C = 50' 58' 15"' 27  

M =  20" '77  

= l o  '7O 

I - - - o -09 
W 

C = 98'50 '20" .77 

M = 4 9 " . 7 3  

= .a8 
I - - - o - 1 7  
W 
C = 8 2 ' 5 7 ' 4 9 " - 7 2  

M =  7 / / . 84  

= 6 - 9 2  
I - - - o - 1 4  
w 
C = 62' 4' 7a.84 

§ Pebruary 1867 ; 

Angle between 

$ 
=I1' (Barnshergad) 

and 
XX (Chikk Nandihalligudd) 

I 

$ 
XX (Chikk Nandihalligudd) 

and 
XXIV (Navdbr) 

§ 
XXIV (Naval&) 

and 
XXVI (Oanigudd) 

9 - 
XXV1 (Oanigudd) 

and 
XXVlII (KBnegrudi) 

observed by Lieutenant H. Trotter, R.B., with Barrow's 24-inch 

Circle readings, telescope being set on XXIII (Samshergad) 

O0 0' 180' 0' 43' 13' 223" 12' 860 24' 266" 24' 12g036 309" 36' 172' 48' 362" 49' 

w w I n 4 4 4 I n H 

116 .64  h  1 4 - 8 8  h  15-58  h 1 4 . 7 2  1 1 6 . 1 8  115.76 1  12-92 113 .92  115.64 116 .64  
h  16-58 h 1 5 - 1 4  h  16.14 h  15.00 1  15-94  1 17-10 1  13.60 1 13.78 2 1 4 - 3 8  1  16.10 
h  16.32 h  14.64 h15.02 A 14-92  1  15.16 1 17-22  1  12.92 2 14.60 2 13.56 1  16.04 

115.88 

1 6 ' 5 1  1 4 - 8 9  15.58 14.88 15-76  16.69 1 3 - 1 5  14-10  1 4 - 8 7  16.26 

h z o . 3 2  h z o . 4 2  h 1 9 - 2 2  h21 .46  2 21.18 1 2 0 ' 7 2  121.12 2 22.84 1 2 1 * 1 2  2 21-24  
h  1 9 - 8 4  h  20'54 h  19-22  k  20'88 122.02 1  1g.08 1  21.30 1  22-34 1 19-88  1 19-90  
h a o - 9 4  h 2 1 - 4 2  h 19-52  h z o . 5 0  2 21-96 1  18-98  121 .90  1 2 1 . 6 8  l 2 0 . 0 8  1 ~ 1 . 5 8  

20.37 20'79 19-32  20.95 21.72 19.59 21-44  22.29 20.36 20.91 

Circle readings, telescope being set on XXIV (Naval6r) 
0'0' 17g069' 7g011 269' 12' 16b035' 338'36' 237"W' 57'37' 316046' 136" 46' 

I1 I1 I1 11 I1 11 11 11 I1 I1 

h49.28 148.80 h48.38 h  50.00 h52 .76  h51 .48  h48.66 h50-06 h51 .00  h 5 0 . 1 6  
h  j1 .68  h48 .06  h 5 0 . 5 4  h49 .68  h52 .76  h 5 1 . 6 8  h48 .38  h49 .38  h48 .28  h 4 7 - 8 4  
h 4 9 - 4 2  h49.46 h 4 7 - 6 6  h50.54 h 5 0 . 6 4  h 5 0 - 2 8  h 4 8 . 6 0  h 5 1 - 1 0  h47-06  h48 .46  

h  49'42 h  49'04 
h47.52 

50.13 48'77 49'00 50'07 52.05 5 1 - 1 5  48'55 50.18 48.58 48'82 

h  7.92 h  9.82 h  7 - 4 6  h  6.86 h  4 '76 Ti 7 ' 4 2  h  9 - 3 2  h  8.34 h  8 - 4 2  h 7 .84  
h  9 ' 6 4  h  7 ' 3 0  h  5 '40  h  7 ' 4 2  h  4 ' 8 4  h  7 ' 3 4  h  7 - 4 0  h  6 - 1 6  h 1 0 . 5 4  h 8 '76 
h  6 - 7 9  h 9.34 h 7 . 3 0  h  6.32 h  7 . 1 2  h  7 - 1 8  1, 9.64 h 8.10 k10 .36  h 8 - 9 0  
h 9'56 h  7 ' 7 8  h 7 ' 6 2  

8.48 8 - 8 2  6.72 6 - 8 7  6 - 1 3  7 - 3 1  8 '79  7 ' 5 3  9 - 2 4  8-50  



MANGALORE MERIDIONAL SERIES. 

- 

At XXVI (Qanigudd) 

Xarch 1867 ; ob8e~ved by Zieutenant H.  Trotter, R.E., with Barrow'e 24inch Theodolite No. 2 .  

Angle between 

XXV (Kalkera) 
and 

XXIV (Navalhr) 

XXIV (NavalGr) 
and 

XXVII (Kundgol) 

XXVII (Kundgol) 
and 

XXIX (Inddr) 

XXIX (Indtir) 
and 

XXX (RSmt~nkiip) 

X X S  (Rimankiip) 
and 

XXVIII Kbndrudi) 

Circle readings, telescope being set on XXV (Kalkera) 

869" 69# 17g069' 79"s' 259'9' 158" 21' 338" 21' 237' 37' 67' 36' 816' 48' 1360 48' 

w n n w n n v n n n 

h 3 6 . 7 6 2 3 6 ' 7 8  h37.42 236.90 h35.88 h37.82 138 '66  h 3 8 - 6 6  h 3 7 . 8 0 h 3 7 . 1 4  
h 3 7 - 4 8  h36.32 h38-08  1 3 7 ' 4 8  h35.92 1'38.88 138 .00  h36.36 137 '04  h 3 6 - 2 4  
h 3 7 - 3 6  h 3 6 . z o l 3 7 . 7 0 A 3 7 ' 8 4  h 3 5 ' 7 8 h 3 9 ' 4 4 1 3 6 ' 9 0 h 3 7 ' 0 2  h37.58 h36 .58  

h  36.98 

3 7 - 2 0  36'43 37'73 37'41 3 6 - 1 4  ' 38.71 37'85 37'35 37.47 36'65 

h 4 2 . 3 4  h40.34 h 4 1 - 9 8  1  42-40  h41.58 h 4 1 . 3 4  140.78 h 3 9 - 7 2  142.36 h41 .20  
h41 .82  140.02 h41.98 141 .34  h42.78 h38 .88  1 4 1 ' 2 0  h40.08 2 38.84 h 4 1 . 8 6  
h 4 1 - 3 6  140.76 1 4 1 ' 0 4  h  43.02 h 4 2 . 5 0  h  38.78 1 4 1 ' 5 4  h 40 '10  1 41-42 h 4 3 - 6 0  

h  38.90 h  38-42  
h 3 9 . 5 0  

4 1 - 8 4  40'37 41.67 42.25 42-29  39'48 4 1 - 1 7  39'97 40.26 42-22 

h48.06 h 48-32 h48.74 1 4 8 ' 3 8  h48.66 h50.72 1 50.16 h51.76 2 48.58 h49 .08  
h q g - 9 6  150.32 h48.42 148 .58  h 5 0 - 1 6  h 51.50 2 48.68 h50 .28  151.66 A49.78 
h  50.18 A 49.80 h  49.74 h  48.34 h  49.68 h  50.62 1 48-70 h  50.72 h49 .68  h  4 8 - 4 0  

d 50.09 h  51-58 

49-40  49'63 48'97 48'43 4 9 - 5 0  50'95 49-18 50'92 50.38 49.09 

h47.76 h46 .80  h46.86 147.04 145 .12  147 .34  147.56 h  47.40 146 .82  I 5 o . c ~  
h 4 6 ~ 0 0 1 4 5 m 9 4 h 4 7 ~ 2 4 Z 4 8 ~ 7 4 1 4 7 ~ ~ 4 1 4 8 ~ 1 8 1 4 6 ~ 9 2  h 4 7 - 5 0 1 4 5 . 5 8  h 4 8 - 6 4  
h47.00 I 45.46 h 4 6 - 1 0  h45.74 147.38 146.22 148 .02  h47-04  h 4 5 - 9 8  h48.66 

h 4 8 - 4 8  2 48.36 h48.78 
h 4 6 - 4 6  

46-92  46'63 46'73 47-17 47'00 47'25 47-50 4 7 ' 3 1  46 .13  49-03 

h41.08 h 3 8 . 9 0  142.46 141 .62  143 .16  1 4 1 . 2 4  140.16 140.40 140 .98  h40.42 
140.68 h39 .58  140 .64  k42 .08  1 4 2 . 1 8  140.70 138.74 h 4 o . m  1 42.00 h 4 1 . 8 8  
140 '76  h41.26 1 4 2 - 9 4  h40.80 142 .26  143.00 1 4 1 ' 5 8  h41 .10  h 4 2 - 5 0  h40.86 

h 4 1 - 8 6  

- 

40.84 40.40 42-01 41.50 42-53  41.65 40.16 40.50 41-83  41 '05  

2f - Mean of Group 
w - Relative Weight 
C ' Collcluded 

~ = 3 7 / ' - 2 9  - 
to = 15 - 2 7  
I - - - 0 . 0 7  
w 
C = 49' 8 ' 3 7 " - a 8  

M =  q l u - ~ s  
w =  7 '50 
I - - 0 ' I 3  
w 
C = 51' 22' 41u'13 

= 4 9 w ' 6 5  

w = 1 1  - 1 2  
- - - o - 0 9  

W 
C = 6 ~ O 3 7 ' 4 9 ~ - 6 5  

~ = ~ ~ u . ~ ~  

w = 12 - 6 6  
I - =  w 0 . 0 8  

C = 5 8 ° 4 0 ' 4 7 w - 1 8  

= 4 l W s 2 5  

w = 12  - 0 8  
I - = o ' 0 8  
w 
C = 52' 13'4lW'24 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
31-D. 

At XXVI (Qanigudd)- ( Continued). 

M - Menn of Qroups 
w - Relative Weight 
C = Concluded Angle 

= 23,,.64 

= , .69 
1 
- - - o ' 13  
w 

a 

Angle between 

XXVIII(Kfins6rudi) 
and 

XXV (Kalkera) 

Circle readings, telescope being set on XXV (Kalltera) 

359' 60' 179' 69' 79' 0' 258' 0' 158" 21' 338O 21' 237O 37' 67' 36' 8160 48' 1360 48' 

II I ,I n w n I 4 ,I 4 

123.78 h r 4 ' g o  1 24-30 1 22-44  I 22.26 h  21-88 1 23'62 h  24-86 7 26-08 623 .42  
2 2 4 9 6  h  24.06 1 23.92 1 22'32 1 20.40 2 22.36 2 25.08 h 24.72 1 23.04 h  24.62 
2 ~ 4 . 6 4 / ~ ~ 4 . 8 0 E 2 2 ' 3 6 h ~ 3 ' S 6 2 ~ 1 . 1 z 1 z 2 ~ 1 2 1 ~ g . o o k ~ 3 . 8 0 h ~ 4 ~ o 6 h ~ 3 . 7 6  

h z 3 . 1 0  1 2 4 ' 8 2  
h  24-90  

= 85' 56' 23"- 6 4  

24.46 24'59 23-53 22'87 21.26 22.87 23-90  24.46 24-50 23-93 

At XXVII (Kundgol) 

C 
March 1867 ; ob8e?*ved by Lieutenant H. Trotter, R.E., with Barrow's 24-inch Theodolite No. 2. 

Anglo between 

XXIX (Indh) 
and 

XXVI (Ganigudd) 

XXVI ((Janigudd) 
and 

XXIV (Navallir) 

Circle readings, telescope being set on XXIX (Indlir) . 

0" 0' 180" 0' 79' 18' 259' 13' 168O 24' 338O 24' 237O 35' 67' 35' 816' 48' 136O 48' 

w n II w 4 4 I n 4 n 

h  56-82 h  58-32 h  56'26 h  53.44 h  56.36 1 58.72 h  5 3 - 1 0  h  56-44 h  54'66 h  55.68 
h  54-90 h  57'88 h  55-48 h  54.46 2 56.76 1 57.66 h  55-80 h  55'64 h  54-48 h  56-88 
h55.40 h56.96 h57.56 Ir5q.80 1 5 5 . 1 6  1 5 8 ' 4 2  h53.96 h57.86 2 53.46 2 55.42 

254 .84  

55'71 57'72 56'43 54'23 55'78 58-27  54'29 56-65 54-20  55'99 

h  52.18 h  50'82 h  54'00 h51 .86  h  50'38 1 48-46 h  53-42 h  51.24-1 53'08 h  53-46 
h51.26 1150.99 153.36 h52.72 1 5 0 ' 4 2  1 4 7 ' 9 0  h51.54 h50.56 h51.22 h  5 1 - 1 4  
h52 .52  h 5 0 - 1 8  h51 .96  1848'90 E 53'12 149 .24  h 5 4 . 9 0  h50.82 153 .12  h54.56 
h 50.76 h49 .68  1 5 3 ' 1 4  h53.02 b 5 3 - 6 2  d 5 1 ' o j  152.06 

h 5 2 - 5 6  h  52.62 d50 .91  

51-68 50-65 53-11 5 1 ' 1 4  51-77 48-53  53-22 51-77 52-12  52-43 

M = Mean of Groups 
w - Helat~ve Weight 
C = Cbr~cluded Angle 

M = 55" '93  

w = 4 '51  
- I - - 0 ' 2 2  
W 

C = 46' 3' 55"- 9 3  

M = 5 1 " - 6 ~  

t u  = 4  -60 

- r - - 0 ' 2 2  
w 
C = 44'35' 51n.65 

At XXVIII (KtlnsErudi) 

February 1867 ; observed by Zieutenant H. Trotter, R.B., with Bar~*ozo's 24-iwch Theodolite No. 2. 

Angle between 

X X V  (Kalkera) 
m d  

XXVI (Ganigudd) 

Circle readings, telescope being set on XXV (Ralkera) 

(PO' 179" 69' 79" 4' 259' 4' 158°5!2' 33E0 22' 23i0 36' 67' 36' 316' 47' 1360 47' 

w 4 a N n 4 I 4 4 4 

h31 .40  133.02 h33.62 h30.82 h 3 z - 4 0  h31.36 h 3 1 - o o  E 30'36 1'31.88 h32.04 
h32.64 h30.28 1431.98 h z 9 - 3 4  h30.56 h28 .64  h29.30 h30.74 h30.16 h  32.62 
h32.04 h31.82 h32.52 h z 9 - 5 6  h31.90 h29.74 h30.36 h z 9 - 8 4  h 3 1 . 4 2  hg1 .10  

32-03  31'71 32-71  29-91 31-62  29-91 30.22 30'31 3 1 - 1 5  3 1 ' 9 2  

M = Mean of Gronps 
w = ReIrrtive Weight 
C - Concluded Angle 

= 3 l y ' ' 5  

tU = 8  -30 
I -  - - 0 ' I 2  
w 
C = 3 1 ° ~ 9 f 3 1 " ' ~ 5  



32-,. MANGALORE MERIDIONAL 8EHIES. 

At XXVIII (Khs6rudi)-( Continued). 

Angle between 

XXVI (hnigudd) 
and 

XXX (Bhmankiip) 

Circle readings, telescope being set on XXV (Kalkera) 

O" 0' 179" 59' 79" 4' 259O 4' 168' 2Y 338' 22' 23:' 36' 67' 36' 316' 47' 136O 47' 

n I N #I h n n n n n 

h 4 7 - 3 8  146.60 h48 .14  h47.76 h47.20 147 .98  h47 .34  Z 47.50 h 4 7 - 7 0  h 4 6 - 1 4  
h 4 8 . 5 4  147 .92  646.08 h  49.06 h 4 9 . 5 0  h47 .98  h 4 9 . 6 2  1 4 5 . 8 0  h 4 8 . 1 6  h43 .28  
146 .82  h47.38 h45-06  h 4 6 . 6 0  h 4 6 - 6 6  h48 .16  h48 .82  h49.84 h46 .70  h44 .72  

h  48.78 h47 .38  1 4 4 . 8 0  

47 '58  47-30  46.43 47-81 48 '04  48 '04  48'59 47 '63  4 7 - 5 2  44 '74  

M = Mean of Qroi~pa 
w Relative Weight 
C - Concluded dtigls 

M =  47U.37 

w = I 6 ' 7 9  
- - - 0 'I5 
W 

C = 64'10'47"-36 

At XXIX (1ndfi.r) 

March and Apri l  1867 ; observed by Lieutena?zl H. Trotter, R.E., with Barrow'e 24-inch Theodolite No. 2. 

M - Mean of G)mupn 
w = Relative Weight 
0 = Coucluded h g l e  

J f =  29'"74 

w =  9.03 
I - - - 0 - 1 1  
10 

C = 53' 2'29"- 76 

M =  23'''26 

w = 13 -58 
L - - 0 '07 
w 
C = 59' 13' 23"- 27 

M =  35'"41 

w = 12 -76 
I 
w - =  0.08 

C = 67' 1j'35"'~1 

Angle between 

~ ~ ~ ~ ~ ( g a r g k ~ ~ t ~ ~ h ~ l l i )  
and 

XXXI (Bhedaaghvegudda) 

XXXI (Bhedaaghvegudda) 
and 

XXX (Rhankiip) 

XXX (Umankiip) 
and 

XXVI ((fanigudd) 

Circle readings, telescope being set on XXXII (Kargkyatanhalli) 

0' 2' 180' 1' 79' 10' 259" 10' 168' 23' 33E0 23' 237" 36' 57" 36' 816O 46' 13@ 4.43' 

I I n I ,I n 4 n t v 

h 3 1 - 0 6  h z 8 - g o  h 2 7 - 7 2  h 2 8 - o o  h 2 8 - 5 8  h30.62 h 3 1 . 6 0  h 3 0 - 3 4  h  27.32 h 3 1 . 8 8  
h28 .84  h z 8 - 9 8  h 2 7 . 9 4  h29 .52  h 2 8 . 5 2  h30.76 hzg .42  h 2 9 . 7 4  1127.38 h29 .78  
h30-90 h30 .26  h 2 9 - 7 0  h ~ g - 0 4  h 2 9 - 1 4  129 .62  h30.76 h 2 9 . 5 4  h 3 2 . m  h z 9 - 7 0  

h 3 1 - 2 0  
h 3 1 - 9 2  
h  33.00 

30.27 29'38 28'45 28'85 28'75 30.33 30.59 29'87 30.47 30'45 

h 2 4 - 2 0  h z 4 - 9 6  h22 .58  h z 3 . g ~  h 2 2 . 7 0  h 2 1 . 6 0  h23 .08  h23.26 h24 .46  h 2 3 - 3 6  
h 2 4 - 7 0  h z 4 . 7 4  h24 .44  6 2 4 . 4 8  h21 .58  h23 .32  h21 .76  h23.00 h22 .24  1124.32 
h23 .86  h  2 2 . 5 2  h 24.20 h22 .28  h23 .72  I r 2 2 . 0 2  h 2 3 . 1 6  Ir23.18 h 21.26 h  26.20 

h22 .46  h  2 4 0 4  h  2 0 . 0 0  
h  24-32 
h 2 3 ' 4 8  

a4.25 23.67 23-74  23-56 22.67 22-31 22.67 23 '15  23'00 23-61  

h 3 3 - 8 4  h  36-68 h  35.48 h 3 5 - 8 2  h 3 4 - 1 6  h 35-78  h  36'56 h 3 5 - 4 6  h34 .84  h34.82 
133 .60  h 3 4 - 6 4  h 3 5 - 7 6  h34 .92  h 3 6 . 6 2  h33.36 1436.96 h36 .20  h36 .92  h36 .28  
h33 .72  h 3 5 - 7 8  h 3 3 - 7 2  h34 .68  h34 .48  h35 .70  1'36.26 h 3 5 . 9 4  Ir36.60 h34 .64  

h 3 5 - 7 6  h 3 6 - 1 0  
1 3 6 . 3 4  
1 35'36 

33-72  35 '70  35 '40  3 5 - 3 8  35'09 34'95 36'59 35'87 36.12 35 '25  



PRINCIPAL TRIANGULATION. OBSBBVED ANGLES. 
33-D. 

At XXIX (1ndh)-(  Continued). 

Angle between 

lCXV1 (Oanigudd) 
and 

XXVII (Kundgol) 

Circle readings, telescope being set on XXXII (Kari5kyatanhalli) 

0'2' 180° 1' 79' 10' Z6Oo 10' 168'23' 838'23' 2 8 7  36' 67'36' 816'46' 136"&' 

n II I n H H N n v v 

h  1 4 - 1 8  h  17-96 h  16 .14  h  1 6 ' 1 6  h  17-66 h  1 4 - 7 0  h  13.70 h  16.10 1 1 4 . 4 8  h  1 7 - 9 0  
h  16 .40  h  1 7 - 8 8  h  1 5 . 1 6  h 16-76  h  1 8 . 5 0  h 16.92 h  15-36 h  16.62 h  16.62 h  15 .72  
h  14.62 h  17.00 h  14.84 h  16-46 h 18.32 h  16.82 h 1 8 . 1 2  h  15-10  h 15.58 h  1 8 - 6 8  

h  16.88 h  16.86 
h  16.62 

15'07 17-61  15.38 16-57 1 8 - 1 6  1 6 - 1 5  16.13 15 '94  15-56  17.43 

- 
M - Mean of Qroups 
w - Relative Weight 
C - Concluded dngle 

M =  1 6 " ' 4 ~  

w = 7 -51  - 
I - - - o -13 
w 
C = 7 0 ~ a 2 ~ 1 6 " ~ 4 0  

At XXX (Rkmankiip) 

March 1867; obaerved by Xieutenant H. T ~ o t t e r ,  B.X.., with Barrow's 24-inch T o d o l i t e  No. 2. 

Angle between 

XXVIII (K8nsgrudi) 
and 

XXVI (Ganigudd) 

XXVI ((fanigudd) 
and 

X X I X  (Inddr) 

XXIX (Inddr) 
and 

XXXI (Bhedaeghegudda) 

Circle readings, telescope being set on XXVIII (Kh8rudi)  

0' 1' 180° 1' 79'18' 259' 18' 168' 24' 338°24' 23787'  67'87' 316047' 186°471 

n N H ,I n 1 II N I n 

h32 .50  h34 .02  h35 .94  1 3 2 ' ~  h32.48 h33 .56  1 3 2 . 0 0  h33.46 1 3 3 . 1 8  h33.30 
h 3 1 . 4 6  h34-08  h 3 5 . 0 4  h35.02 h33 .86  h 3 3 . 6 6  h32.66 h33 .66  h 3 2 . 1 0  h32 .82  
h 3 2 . 1 2  k3a .60  h 3 1 . 6 0  h32 .60  h32 .06  h 3 1 . 8 4  h 3 1 . 5 4  h33 .82  h31 .00  h32.00 

h  34.08 

32.03 33'57 34 '17  33.21 3 2 - 8 0  33-00 32.07 33-65  32.09 32-71  

h38 .58  h3g .10  i (39.14 240.74 h38.76 1(38.c8 h 39-06  h 3 7 - 7 4  h39.48 h38 .78  
h 3 9 . 9 0  h38 .22  ir40.88 1 3 9 . 9 ~  h38 .58  h39.80 h41 .04  h39.12 h 41.06 h4o.00 
h40.72 h37.86 h 4 0 . 1 0  1 3 8 . 6 8  h 3 6 . 7 4  h 40.82 h  41.90 h40 .10  h 4 1 - 5 2  h40.02 
h  39.68 h 3 8 - 0 4  h 3 8 . 7 4  h38 .88  

h  3 9 - 2 0  

39-72  38'39 40.04 39'77 38-03 39'33 40'22 38'99 40'69 39-60 

h  5.88 h  3 - 2 2  h  4 - 8 8  I 4 - 4 8  h  4 - 2 0  h  5 -26  h  4.80 h  4 - 6 0  h  4 - 9 2  h  4.60 
h 4 - 6 8  h  4.46 h  2 - 9 6  1 5 - 1 4  h 3.32 1, 4 - 3 0  h 3.98 h  5.80 h 4.86 h  2.78 
h  4 - 1 4  h  5 . 4 0  h  4.34 1 6 - 4 2  h  6 .14  h  4 - 0 2  h  1.96 h  6 ' 7 8  h  5-50 h  4.28 

h  5 - 3 0  h 8.36 h  3 '98  

4 - 9 0  4-36  4 - 0 6  5 '35 4 ' 7 4  4 ' 5 3  4 - 7 8  5 - 2 9  5 - 0 9  3 - 8 9  

M - Mean of Groups 
w - Relative Weight 
C - Conoluded Angle 

M =  3a1#-93 

w = 1 2  - 31  
I 
- = o -08 
tu 
C = 63O35'3aW-94 

M =  39'1.~8 

w = 11 -13 
I - - - o -09 
W 

C = 54' 3'39"-48 

*= 41"70 

w = 15 - 6 8  
I - - - o -06 
w 
C = 5 8 O 5 1 '  4".71 

- 



34-D. 
MANGALORE MERIDIONAL SERIES. 

A 

At XXX (RAmank tip) - ( Cant inued) . 

Jf - Bfean of o m u p  
w - Relntire Weight 
" hg's 

- 

M = 40'"Y4 

w = 1 1  - 4 5  
1 - - - o -09  
W 

C = 58' 7'40''. 9 4  

Angle between 

XXXI(Bhedaeg4vegudda) 
and 

XXXIII (Menshigudda) 

Circle readings, telescope being set on YYVIII (Ki1le6rudi) 

0' 1' 180' 1' 79" 13' 25S0 13' 158'24' 33E0 24' 237" 37' 67"37' 316'47' 136'47' 

- 

I I 0 w I ,I . I w w 

h 3 9 - 8 2  h j o d 9 0  h39.90 1 3 9 ' 9 8  h41 .90  h  4 1 - 0 2  h41.32 h41.26 h41 .30  h40.46 
h 3 9 - 6 6  h 4 1 . 8 8  h 4 1 . 5 4  1 4 1 ' 5 2  h43.32 h42 .54  h42 .08  h 4 0 . r 6  h40.56 h41 .08  
h40 .74  h40-84  h40.40 1 3 8 ' 4 6  h43.26 h39 .84  h41 .58  h 4 1 . 0 4  h40.06 139 .96  

h39 .74  

40.07 41 .21  40.61 39.93 42.83 4 1 ' 1 3  41-66  40 '82  40.64 40.50 

At XXXI (Bhedasghvegudila) 

April 1867 ; obeerved by Lieutenant H. Trotter, R.Z., with Barrow's 24-inch Theodolite No. 2. 

M - Mean of Groups 
w = Relative Weight 
' Concluded Angle 

M = lq''a96 

w = 6 - 5 6  
I - - - o -15 
W 

C = 43' 35' 1 4 ~ ~ 9 6  

M =  33'"31 

w = 6 ' 4 4  

- - - o - 1 6  
w 
C = 38'53' 33" '33 

= 28'"91 

w = 15 ' 4 7  
1 
w - = o - 0 6  

C = 6 r 0  29' 28".92 

Angle between 

XXXIV (Chandragutti) 
and 

XXXV (Halabail) 

XXXV (Halabail) 
and 

XXXIII (Menshigudda) 

XXXII1 (Menshigudda) 
and 

XXX (EmanklSp) 

Circle readings, telescope being set on XXXIV (Chandragutti) 

0'0' 18O00' 79" 12' 259' 12' 168" 26' 338' 25' 287O35' 57' 35' 816' 47' 136O 47' 

4 I w 11 ,I I ,I t n I 

1 1 4 . 9 4  h13 .38  h  15'86 h  15'08 h  1 4 - 0 8  h  14.22 h  13-96 8 16.62 h  13'38 h  1 6 - 1 4  
h16 .46  h 1 2 . 9 8  d17 .90  h  14-86 h 1 4 . 1 2  h 1 5 ' 6 4  h 1 3 - 0 4  h 1 5 . 1 8  h13 .86  h 1 6 - 3 0  
d 1 5 - 9 6  h  1 3 - 9 0  d 1 4 - 3 0  h  17-24  h  12.16 h  15.56 h  15.28 h 14.94 h  13.51 h  15.50 

h 1 4 - 5 8  d17 .90  

15 '79  1 3 ' 7 1  16.49 15'73 13-45  15'14 14-09  15-58 13.59 15-98  

h32.82 7135.66 h 3 1 - 2 4  h 3 3 - 4 0  h32.98 h36 .60  h31 .64  h32.80 h32 .60  h 3 1 - 3 4  
h32.86 h  3 5 - 9 0  h34.38 h 3 3 . 1 8  h35.08 h33 .88  h34.26 h33.24 h31.98 A32.26 
h 3 1 - 8 6  h 3 3 - 7 8  h33.38 d31.58 636 .46  h34.86 h33.38 h32.82 1 3 1 . 3 2  h32.58 

h33.56 1 3 3 ' 7 8  d 3 3 - 7 6  h33 .88  
8 3 3 . 1 8  h 3 1 - 5 0  h 3 4 . 3 0  

d36 .35  

32'5' 35"I 33-15  32-72  34'36 34'78 33'49 32'95 31-97  32.06 

h29.16 h 2 9 - 3 6  128.30 1 2 7 ' 6 4  h 2 9 - 7 6  h28.28 130.00 h29.32 h z 8 - 8 8  h 2 8 ' z o  
h28.86 h  29.96 128.20 Z 27.28 Z z 7 . 1 q  h28 .22  h30.48 h  29.62 1130.02 h  27-62 
h30.08 h29.34 128.80 Z 29-42 Z 28-62 127.26 hzg .50  h27.98 h 3 1 . 4 0  Ir28.98 

h  29-04 h  28.76 h  29'74 

29-37 29.55 28'43 2 8 - 1 1  28-51 28-20  29-69 28.97 30.01 28-27 





3 6 7 .  MANGCALOBE MERIDIONAL SERIES. 

At XXXII (KarZkyatanhal1i)-(Continued). 

Angle between 

XXXI (Bhedasg4vegudd.a) 
and 

XXIX (Indbr) 

Circle readings, telescope being eet on XXXIV (Chandragutti) 

859" 69' 179" 59' 79" 18' 259" 13' 158" 28' 898' 24' 237' 36' 6?" 36' 816" 47' 186" 47' 

w n n I) n II n I) I) I) 

h 9 - 3 8  h 5 - 7 0  1 5.50 1 6 - 1 2  h 7 ' 1 0  h  7 ' 0 6  h 6 - 0 6  h 7.02 h  5 -22  h 7 - 2 8  
h  8 - 9 4  h 5 - 5 2  1 4-06 1  5 -56  h  5 '76 h 7 ' 3 4  h  5.48 h  6 - 1 2  h  5-03 h 7 - 5 3  
h 5 - 4 0  h  6.20 1  6.86 1  4.96 h  5-08 h  8.00 2 7 ' 2 8  d 6.75 1  7 - 1 2  h 8-08 
h  6.46 1  6.64 
h 6 - 2 0  
d  7 - 1 8  

7 - 2 6  5 - 8 1  5 '77 5'55 5 '98 7 ' 4 7  6 ' 2 7  6 - 6 3  5 '79  7 ' 6 3  

df = Mean of Gron r 
w = &htive weiggt 
C - Ooncluded Angle 

M =  6 " - 4 2  

w = 11 .78 
I - - w - o -08 

C = 38O41' 6 " * 4 3  

* 

At XXXIII (Menshigudda) 

April and Hay 1867; obsewed by Lieutenant H. Trotter, B.E., with Ban*ow's 24-i~ich 
Theodolite No. 2. 

Angle between 

XXX (R4mankiip) 
and 

XXXI (Bhedasghvegudda) 

(Bhedaa&egudda) 
and 

XXXIV (Chandragutti) 

mXIV (Chandragutti) 
and 

XXXV (Halgbail) 

. Circle readings, telescope being set on XXX (Gmanklip) 

O" 0' 180" 0' 79" 1' 259" 1' 158" 39' 338' 39' 23S0 1' 68" 1' 816" 4S' 11860 43' 

I f  11 11 11 11 11 I1 11 11 I f  

h 51-62  h  5 2 - 4 0  h 4 9 - 7 0  h  5 0 . 4 ~  h  53-24  h  50.82 h 4 9 - 8 2  1 4 9 ' 9 4  h  4 9 - 6 8  h  4 9 - 4 0  
h50 .98  h49.88 h50-50  h 5 1 - 9 4  h52.50 h 5 1 - 6 4  h  50.42 149 .78  h 5 0 . 4 4  h  51-32  
h5o .go  h53.26' h52 .40  h 53-34  h 5 1 . 1 6  d49 .78  h4g-02  1  51-16  h 5 4 - 1 8  h  51-56 

h 5 1 . 8 2  h 5 2 - 3 2  h 5 1 - 4 2  h  47.88 
h 50-90 h  49.84 

5 1 - 1 7  5 1 - 6 5  51-23  5 1 - 7 8  52.30 50.75 49'75 50.29 50.40 50'76 

h  15-46  h  12-26 h 1 4 - 7 0  h  1 5 - 8 0  h  13-86 h  16.18 1  14-72 h  1 4 - 2 0  h  15-36 h 17-01  
h  12.54 h  1z .92  h 15-20  h  14-94  ir 13-00 h  16.80 1 1 5 - 8 2  h 1 4 - 3 8  h  17-22 h 15-64  
h  15-08 h  1 1 - 7 8  h 1 4 - 6 4  h  13.00 h  1 4 ' o o  h  16.10 1  16-20  h  14-98  h  1 3 - 1 4  h  14.80 
h I 5  ' 3  2 h 14 ' I4 h  1 5 ' 0 4  h  17-10  

h  1 4 - 1 6  
h 13.90 

1 4 - 6 0  1 3 ' 1 9  14-85 1 4 - 7 0  13-62 16-36 15-58 14-52 15-71  15-82  

h  20'28 h  17.66 h  1 9 . ~ 2  h  16.72 h 18-44  h 16 '68  h  15-98 h 18-10  h  18.08 h  1 7 - 0 0  
h 18-48  h 1 8 - 1 6  h  18.20 h 1 6 - 3 4  h  18-46 h  16.80 h  1 6 ' 6 2  h  19.36 h  16-84  h  17'42 
d18 .22  h 1 7 ' 8 8  h 1 8 - 8 8  h  17'08 h  17-96 h 16 '58  h 1 7 . 3 4  h  17-48 h  16 '58  l 1 7 . 9 6  

18-99  1 7 - 9 0  18-77  16.71 1 8 - 2 9  16.69 16-65 1 8 - 3 1  1 7 - 1 7  17-46 

3f - Mean of Cfroupr 
w - Relatire Weight 
C - Concluded hlgle 

M =  51e.01 

w = 10 -24  
- I - - 0 ' I 0  
w 
C = 60° 22' 51"*02 

= 14"'90 

w = 8  -05 
1 
w - = o ' 1 2  

C = 5g0 27' 1 4 ~ - 8 8  

M =  17/#.69 

w = 11 -50 
I - - - o -09 
w 
C = 43O35'17'"69 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
a'-D. 

- - - 

At XXXIV (Chandragutti) 

* Hay 1867 ; observed by I;ieutenatzt H. Trotter, R.E., with Barrow's 24-.inch Theodolite No. 2. 
t December 1872 ; observed by Lieute?tant J.  R. d l c  Czcllagh, R .Em, with Troughton a d  Shm'  

Angle be tween 

t 
XL (Hinnnvdi) 

and 
XXXIX (KoramGr) 

t 
-X (goram&) 

and 
XXXVI (Hukaligudda) 

t 
XXXVI (Hukaligudda) 

and 
XXXV (Hdgbd) 

I) 

xxxv ( ~ ~ l g b ~ i l )  
and 

XXXIII (Menshiguddrr) 

I) 

XXXIII (Menshigudda) 
and 

XXXI (Bhedaag6vegudda) 

24-inch l'heodolite No. 1. 

Circle readings, telescope being set on XL (Hiinnavalli) 

0" 1' 180" 1' 79'13' 269' 13' 168' 25' 338" 85' 237'3i1 67'37' 816" 60' 136" 40' 

Q n n I .9 n n v n n 

2 28.78 2 28.57 1  29.06 2 30.45 h  29.17 li 29.80 1  29.52 128.84 h  29-64 h  29-81 
129.04 129.22 1 28-69 128.63 h29.04 h a 8 - 0 9  127 .52  128.42 h 2 9 - 4 7  h30-25  
h  27.37 128 .41  l 2 g . 1 3  1 29-12 h  28-16 h  29.75 1 27.91 1 28.70 h  28-31 h28.50 

28'40 28'73 28-96 29.50 28'89 29-21 28-32 28.65 2 9 - 1 4  29-52 

1 1 0 - 9 8  h 1 1 . 2 7  110.55 1 1 1 . 6 8  h10.49 h 1 z . 2 2  1 1 0 ' 1 7  1 1 1 . 3 1  h ~ o - 8 9  h  9 - 7 6  
111 .49  h 1 1 . 5 5  110 .49  110 .84  h  11.56 h r 1 . 0 9  l 1 2 . 8 1  110.79 ~ I I - 6 8  h ~ o - 3 3  
2 1 1 - 1 7  1 1 2 . 2 7  1 1 1 . 5 3  1 9.92 h10.37 h 1 1 . 9 2  1 1 1 . 2 4  1 1 0 ' 1 6  h 1 2 . 2 2 . h r r ~ q 7  

l 1 1 ' 2 4  

1 1 - 2 1  11'70 10.86 10.81 10.81 1 1 - 7 4  1 1 - 3 7  10.75 1 1 ' 6 0  10'52 

1  47-34  h46.96 1  48.04 1  46.07 1  46-65 h 4 5 - 1 8  1 48.07 1 45-78  h  47-79  h 46-96 
147.75 h 4 5 - 8 7  1 47.23 147.70 1 46.70 h  45'36 1  46.44 1 46.60 h  46.89 h  4 7 - 3 1  
h 4 6 - 9 1  1  45-38  h48.01 h 4 7 - 2 5  1 47.07 1  45-42 1  47-76 1 47.40 li 4 6 - 4 0  h 4 6 - 6 9  

47-33  46-07 47'76 4 7 - 0 1  46.81 45-32 47'42 46'59 47-03  46'99 

Circle readings, telescope being set on XXXV (Halgbail) 

V8' 1 W 8 '  79O12' 269'11 168'27' 888O25' 287'86' 67O86' 316°49' 186049'' 

n a n n n n - m n w n 

h36.62 h36.96 h 3 8 - 1 8  h35 .62  h 3 6 - 6 0  h36.72 h 3 6 - 5 4  h37 .80  h 3 8 - 7 6  h 3 7 - 9 4  
h  38.54 h 3 7 - 9 8  h36.86 h38.02 h  37-42  h  35-50  lc35.56 h  38.92 h38 .16  h39.54 
h35 .80  h35 .32  h37.56 h36.62 h 3 8  36 h37.16 h36.70 h37.50 d36.77 h36.32 
h38.50 h 3 7 . 6 0  d 3 j . 8 2  d 3 4 . 9 0  135.58 

d 3 7 - 7 6  d38-02  
d34 .38  

37'37 36'97 37'53 36-53  37'46 36-46  36'27 38'07 36'79 37'48 

h60.92 h60-82  li60.98 h62.14 h62.10 h60.64 h60.68 h61 .18  h62.38 h58 .28  
159.46 h  59.54 h 6 1 - 1 8  h60.72 h62.42 h61 .12  h60.82 h60.26 h59.56 158 .88  
h60 .24  h60.16 h60.48 h62.58 h60.98 h 6 1 - 4 0  h60.82 h  59.58 h  5 9 - 4 0  h61.92 

d5g.01 h60.80 
d60.62 d 6 0 - 4 1  

60.21 60.17 60.88 6 1 - 8 1  61.83 6 1 - 0 5  60-77  60.34 6 0 ' 1 9  60.06 

df = Mean of QTOU r 
a - Relatire ~ e i J t  
C - Conoluded Angle 

= 2aY'93 

= 33 '3' 
- I - - o -03 
w 
C = 49' 25' 28"- 93 

M =  I ~ " ' I ~  

w = 31 '62 
- I - - o -03 
w 
C = 54O4.4' 11n'14 

i ~ f  = 46Y*83 

w = 16 -90 
- I - - o -06 
w 
C = 51~30'46"83 

M=37"*09  

= 15 -26 

f = o -07 

C = 38'53' 37'*08 

M =  6#.73'  

w = 15 .36 
I - - - 0 mop 
w 
C = 38' 4' oU*71 



38-D. 
MANGALORE MERIDIONAL SERIES. 

At XXXIV (Chandnlgutti)-( Colltivtued). 

Angle between 

XXXI (Bhedasgtivegudda) 
and 

XXXII (Kargkyatanhalli) 

Circle readings, telescope being set on XXXV (Halgbail) 

0" 3' 180" 3' 79" 12' 259'12' 158'27' 338'27' 237" 36' 67'36' 8 1 p W  136°4g' 

n n * n N n v ,I n # 

h 6.86 h  7 - 0 4  h 5 -26  h 7 - 2 4  h  6 - 9 4  h  8 . 1 8  h  7 ' 3 2  h 8 ' 7 2  h  8 - 3 4  h  8 - 4 2  
h  7 - 0 2  h  8.62 h  5 '88  h  6.46 h  6 - 0 4  h  7.96 h 7 ' 8 0  h  8 ' 2 4  h  7.30 h 8.76 
h  7 ' 4 4  h  7  24 h  7 ' 2 0  h  7'02 ?r 7.52 h  7 ' 2 8  h  6 - 4 2  h  7 - 7 4  h 6 - 4 0  h  7.68 

7 ' 1 1  7 . 6 3  6 .11  6 - 9 1  6 . 8 3  7 - 8 1  7.18 8.23 7 - 3 5  8.29 

M - Mean of Uroupr 
w - Relative Weight 
C - Cunoluded Angle 

M =  7"'35 

= 
I - =  0 . 0 6  
w 
C = ~ 4 0  2' 7"'35 

At XXXV (Halcbail) 

$ May 1867; observed by Lieutenant X. TI-otter, R.E., with Barrozo's 24-inch Theodolite No. 2. 
9 Novenzber arid December 1872 ; observed by Lieatenant J. R. McCullagh, R. E., with Troughton 

Angle between 

3 
XXXIII (Monshigudda) 

and 
XXXI (Bhedasgtivegudda) 

3 
XXXI (Bh&g6vegudda) 

and 
XXXIV (Chandragut ti) 

5 
XXXIV (Chandragutti) 

and 
XXXVl  (Hukaligudda) 

5 
XXXV1 (Hukali@dda) 

and 

XXSVII  (Kaltigudda) 

and Simms' 24-inch Theodolite No. 1. 

Circle readings, telescope being set on XXXIII (Menshigudda) 

0' 1# 180' 1' 79' 12' 269' 11' 158°251 338°25' 23y0 36' 67O36' 316O 25* ]3c0 

v n ,I I I I n I) I a 

157 .00  2 57'48 h 5 6 - 5 6  h 5 8 . 1 2  h 5 8 . 8 2  h56.34 h 5 5 - 7 0  h58 .82  156 .66  1 5 7 + 5 z  
156 .98  2 57'58 57.42 h 5 6 . 5 8  h 5 7 . 5 0  fb57.16 h56 .86  h 5 7 . 2 4  1 5 5 0 8 ~  1  5 8 ' 5 8  
1 5 4 ' 7 2  1  57-40  h  58'68 h 56-10 16 j8 .14  h 57-24  Ir 57 '70  h 58 '30  1  56-16 1  57 '10  

56.23 57.49 57.55 56.93 58-15 56.91 56.75 58-12 56.22 57.73 

1 1 1 . 3 4  1  9.34 h 1 1 - 1 8  h  9 ' 8 8  h  10.72 h I C - g o  h 1 2 . 2 0  h  7 - 2 2  1  9.82 110 .32  
1 1 2 ' 4 4  1  9 '38  1b 9.30 h y - 5 8  h 1 o . 2 0  h 1 0 . 2 4  h 1 o . 5 0  h 9 '72  1 1 1 . 8 0  2 1 1 . 2 8  
1 ~ ~ 4 8  110 .86  h  10'36 h10.26 h  9.46 h 10.90 h 9.74 h 9 - 3 4  1  10.88 1 11.42 

h  9 ' 5 4  

12-09 9.86 1 0 ' 2 8  9 . 9 1  1 0 ' 1 3  10.68 1 0 ' 8 1  8.96 10 .83  1 1 . 0 1  

Circle readings, telescope being set on XXXIF (Chandragutti) 

120°6' 300° 6' 199' 19' 13" 19' 278" 30' 98" 30' 357" 42' 17i0 42' 76' 64' 256' 54' 

I II I n .7 T I n v I )  

2 25.50 2 2 5 - 3 0  1 2 5 . 6 1  125 .33  2 26.47 1 26.03 h 25.67 h 2 6 - 5 1  h 24-81 h 26.02 
1  ~ 6 . ~ 5  1  ~ ~ - 5 6  1  24'54 1  25 '04  1  26.45 1  24-77 h  26.94 h  25-72 h 24' 1 2  h  25.62 
126.58 1 2 5 . 6 1  1 2 6 . 4 8  1 2 4 ' 4 7  1 2 5 - 0 3  1 2 4 - 6 4  h26 .88  h25.26 h 2 5 . 6 0  h25.41 

2 6 . 1 8  2 5 - 1 6  25.54 24.95 25'98 25.15 26.49 2 5 ' 8 3  24 '84  25 '68  

I 1 4 ' o g  I r z - 8 1  112 .47  2 13.62 1 1 3 . 5 1  1  12 '74  h 1 3 - 5 1  h13 .05  h 1 4 - 5 0  h 15-79  
1 1 4 ' 0 9  2 12-47 1 1 4 ' 2 3  1 13'05 1  13'77 1 1 3 . 9 3  h 13-92 h15.29 h 15'03 1 '15'03 
1  13-50  2 13-60 1  1 2 - 6 7  1  1 4 . ~ 5  1  1 3 . 1 4  1 12.24 Ir 14-96 h  16-04 h 15.22 h  15.10 

h 1 5 . 3 7  

1 3 ' 8 8  12.96 13'12 13'57 13-47  12'97 14'13 1 4 - 9 4  14-92  15-31  

M = Alean of Groups 
w - Relative Weight 
C - Co~lcluded Angle 

M = 5 7 " ' ~ ~  

= 15 .20 
I - -  - 0 . 0 7  
w 
C = 3 8 0  3 ' 5 ~ ~ " '  

= 101#.46 

, = 11 -55 
I - - - o -09 

W 

C = 59'27' 10*'45 

M = 25"-58 

= 24 '4O 
- - o -04 

w 
C = 56' 42' 25'"58 

M = 13'~' 93 

, = I 1  . 2 4  

I - - - o -09 
w 
c = 63' 22' 13"'93 



PRINCIPBL TRIANGULATION. OBSERVED ANGLES. 
39-D. 

+ Thie value should be 47-  18 : the error wae not detected until after completion of the calculations. 

At XXXVI (Hukaligudda) 

December 1872 ; obsemed by Lieutenant J. R. McCullagh, B.Z., with Troughton arcd Simm' 
24-inch I'heodolite No. 1. 

Angle between 

XXXIV (Chandragutti) 
and 

XXXIX (KoramGr) 

XXXIX (goramfir) 
and 

XXXVIII (Dindgmane) 

XXXVIII (Dindgmane) 
and 

XXXVII (Kal tigudda) 

XXXVII (Kaltigudda) 
and 

XXXT (Halebail) 

?2CXV (Halgbsil) 
and 

XXXIV (Chandragutti) 

Circle readings, telescope being set on XXXIV (Chandragutti) 
O0 1' 180" 1' 79' 13' 259' 13' 158' 25' 838' 25' 237"37' 57' 37' 816' 49' 136" 49' 

D H n a n II v n n D 

2 4 3 . 9 6 1 4 3 . 8 3 1 4 4 . 9 1  1 4 4 . 1 9  h46.87 145 .85  h44.92 144.25 h 4 5 . 8 6 1 4 5 . 0 6  
2 45'55 1  45'44 2 44'55 1 4 3 ' 3 9  45'98 h44.72 h44 .62  h  43'79 1  43.15 2 44 '50 
1 44-92 h 44'36 1 45' 19 1 45' 17 1'45.03 h  45 '64  14 44'90 h  45' 18 1 43 '44  h44.47 

h  44' 24 

44-81  44'54 44'88 44-25 45.96 45'40 44.81 44-41 4 4 ' 1 7  44'68 

1 57'57 1 56-85  1 58'22 1  57-40  h  56.99 h  5 7 - 5 1  h 57'37 h  56-59 h 57-24 1  56.85 
1 57'29 1 56'45 1  56'72 1 56 '71  h  56-97 h  56'72 h  58-83 h58.15 2 58-46 1 56.64 
1  57 '21  h  58.25 1 57'45 1 56.33 h56.42 IL 57-63  h 5 7 - 5 6  h56.96 158.05 h58.55 

h  57'34 

57'36 57.18 57'46 56.95 56.79 57.29 57.92 57'23 57'92 57-35 

1 4 0 ~ 8 4 1 4 1 ~ 0 3 1 4 0 ~ 5 0 1 4 1 ~ 4 9  h 3 8 - 8 7  h 3 9 . 3 3  h 3 8 - 3 1  h38.87 h3g-06 140 '57  
2 41'05 1 4 1 ' 7 8  141 .31  1 41 '14  k 3 8 . 8 0  h  38'76 h39.29 h38.42 1 40.76 1 4 1 ' 1 5  
h38.35 h38.68 139.74 141 .62  h 3 8 . 9 4  h  38-57 h  39-56 h 3 9 . 8 1  140 '90  h39.26 
1  39-71 140.33 1 3 g a 2 3  h  40' 44 

39.99 40.46 40.52 40.87 38-87 38.89 3 9 - 4 0  39-03  40'24 40.33 

1 4 6 ' 7 2  1 4 8 ' 2 0 ~ 4 7 . 0 8 1 4 7 ' 1 5  h 4 7 ' 8 4 1 4 4 8 ' 4 2  h 4 7 ' 4 4 h 4 8 ' 5 6 h 4 8 + 3 9 h 4 7 ' 3 4  
2 46.91 h  49.65 146 .98  147 .18  h  47-06 h48.47 h 4 8 . 1 4  h  4 8 ' 1 9  147 .01  147 .43  
h 4 7 . 8 1  1 46.35 1 47.92 1 46.99 h  48'08 1~48 .21  h 47-82  h48 .69  1 46.20 1  47'77 

M = Mean of Groups 
w - Relative Weight 
C - Concluded Angle 

M = 4 4 " ' 7 9  

= I 23 '53 
_ - - 0 '04 
w 
C = 74O 27' L + + ~ '  7 8  

M = 5 7 " - 3 4  

w = 4 2  ' 2 9  

- - - 0 ' 0 2  
W 

C = 8 " O 4 1 ' 5 7 * ' 3 4  

M = 3 c j U - 8 6  

w = 13 -10  
I - = 0 -08 
W 

C = 87O18'39".87 

M = 4 7 ' ' - 5 9  

w = 2 4  '30 

At XXXVII (Kaltigudda) 

November 1872; observed by Lieutenant J. R. McCullagh, R.E., with Troughton and Simm' 
. 24-inch Theodolite No. 1. 

1  46-37 - +1 45.86 I - o -04 - 

J f  - Mean of ()MU I 
ur - Relatire 
C - Concluded Angle 

M = 60".32 

= , ' 7  '74 
- - - o -06 
w 
C = 72O53' o f f ' 3 3  

Angle between 

XXXV (Halgbail) 
and 

XXXVI (Hukaligudda) 

47 '15  47'64 47'33 4 7 - 1 1  47.66 48.37 47'80 48-48  46-87 47-51 

150.22 148.63 148 .92  1 ,+9'83 h 4 g . g ~  h  51.07 h 5 1 . 0 ~  h  5 1 . 1 9  149 .51  h50.88 
1 4 9 ' 8 9  h50.57 149.65 1 4 9 ' 2 5  h 5 0 . 7 1  h50.27 h49 .75  h50.52 1 5 0 ' 5 4  149.94 
h  50.96 148 .87  1 49.96 1 51-20  h 50.02 h  50.46 h  49.49 h  50.31 I 49.90 1  49-82  

50'36 49-36 49'51 50.09 j0 .22 50.60 50'09 50.67 49-98  50'21 

Circle readings, telescope being eet on XXXV (Halgbail) 
0" 2' 18001' 79' 13' 25Q0 13' 1 5S025' 33E025' 237O 37' 67°37' 816049' 136O48' 

9 n 4 n H 4 n n 4 H 

159.98 2 60.38 1 6 1 . 1 7  160.15 h61 .05  h59.86 1  60.16 2 5 9 ' 3 1  1 5 g . a ~  160.61 
1 6 1 . 3 6  161.45 158.36 160.00 h59 .82  h61.94 1 6 2 ' 2 6  2 59.20 2 6 1 . 3 5  2 60.62 
160 .61  1 6 0 - 7 4 1 6 1 . ~ 6 1 5 8 ~ 7 5  h 5 g ~ 4 0 h 6 1 - 5 2 1 6 0 ~ 8 0 2 5 g . 6 1 1 5 g . 5 6 1 5 g ' 5 8  

h  60.09 1  62' 13 159 '36  

60.65 60.86 60.26 59.63 60'09 60'85 6 1 ' 3 4  59'37 59'87 60.27 

C = 4 3 ° 4 4 ' 4 7 U ' 5 8  

M = 50'"" 

= 35 '7' 
I - - - o '03  
111 

C = 7 1 ~ ~ 6 ' 5 0 " . ~ ~  

- 





PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
-D. 

At X X X I X  (KoramGr) 

January 1873; observed by Lieutenant J. R. McCuZlagh, R.E., with Troughtom m d  Simm' 24-inch 

, 

Angle between 

XL (Hiinnavalli) 
and 

XLI (Hugadi) 

XLI (Hugadi) 
and 

XLII (KZidash6dri) 

(K6dmhMri) 
and 

XXXVIII (Dindgmane) 

XXXVlll (Dindamme! 
and 

XXXVI (Hukdigudda) 

~ V I  ( ~ ~ k ~ l i ~ ~ d , - ~ ~ )  
and 

XXXIV (Chandragntti) 

-IV (chan-tti) 
and 

XL (HZinnavalli) 

Theodolite No. 1. 

Circle readings, telescope being set on XL (HZjnnavdli) 

0' 1' 180" 1' 79' 13' 269' 13' 1 6 8 O  80' 388' 80' 237" 87' 67' 87' 816" 49' 1860 49' 

M - Mean of Brou I 
w - Relative ~ e i &  
C - Oonoluded Angle 

R v R v v n v I 

h 17.64 h  17-71  1  18-63 1  17-09 h  1 8 - 4 9  h  17-55  h  1 6 ' 8 2  1  16-47  1  
h17 .96  h18 .02  1 1 8 . 1 3  116 .49  h 1 7 . 3 4  h 1 8 - 3 4  h 1 6 - 7 4  115.85 
1 1 6 ' 3 3  h 1 7 - 3 0  1 1 7 . 0 9  1 1 6 . 8 7  h 1 5 - 6 3  h 1 6 - 8 2  116 .09  2 16 '42  

h  16 .21  - o '04 

C = 81'35' 17''.13 
1 7 ' 3 1  1 7 ' 6 8  17'95 16.81 16.92 17 '57  16'55 1 6 - 2 5  17-66  16-59 

h x o - 4 6  h 1 2 - 0 2  l 1 0 . 4 2  1 x 0 ' 1 5  h r o - 2 7  h ~ o - 0 6  h 1 1 . 2 8  1 1 0 ' 1 3  1 1 1 ' 1 4  110 .54  
h10 .47  1 1 2 . 2 2  111 .06  110.88 h 1 1 . 8 8  h10 .36  h 1 1 . 1 9  1 1 2 . 1 1  ~ I I . I O  l 1 1 . 3 0  
l r 1 ' 3 2  1 1 2 ' 0 5  1 1 1 ' 7 0  1 1 0 . 1 1  h 1 1 . 3 2  ~ I I - 2 3  1  1 1 ' 9 6  110.47 1 1 1 . 7 7  I 1 2 ' 2 7  

10'75 1 2 ' 1 0  1 1 - 0 6  10.38 11.16 10'55 1 1 - 4 8  10'p 11-34  1 1 - 3 7  

t 3 r 1 9  h 3 1 - 5 2  133.22 133 '86  1133.26 h 3 4 . 8 0  h 3 1 - 2 1  1 3 3 ' 7 7  1 3 1 ' 4 5  132 '90  
1 3 1 . 8 7  1 3 1 ' 7 1  132.76 132 .32  h 3 3 - 7 6  h35 .03  h33 .27  1 3 2 - 0 1  132 .44  231.04 
1 3 3 . 7 4  1 30.91 133 .10  1 3 3 . 6 4  133.67 h 3 3 . 1 1  1 32.01 1  33.80 1  31.33 132.18 

h 33'78 

32-60 31 '38  33 '03  33 '27  33'56 34'31 32'57 33-19  3 1 - 7 4  32-04  

1 58'48 h  59'35 1  55-20 1  57.24 h  57'46 h  5 8 - 8 0  1 6 0 ' 3 3  1  58'32 1  57'36 1  58'68 
1 5 7 ' 3 5  h 59-21 1 57 '93  h 5 8 . 8 5  h57.96 h 58'85 h 58.80 1 59-09 h58.52 1 5 7 - 4 3  
h56.71 1 59.26 h 5 7 . 1 3  h  57.49 h57.08 h5g.15 159.28 158.65 h57 .64  1 5 8 . 1 9  

h  58-73  

57-51 59-27 57'25 57-86 57-50  58'93 59'47 58-69  57-84  5 8 - 1 0  

1  5 - 0 4  h  4 '49  1  5 '74 8 4 '77  h  4 '32 h 3 - 0 6  h 3 '77 1 3 ' 1 4  1 6 - 5 4  1 4 - 1 9  
h  6 . 2 3  h  5 - 8 4  E 5 - 6 3  Ir 4 - 0 1  h 4 - 5 9  h 2 '89  h  3.41 1  3 - 1 8  h  5 - 6 9  1  5.87 
1 5 -37  1 3 - 8 6  h  5-28 h  4 - 5 8  h 4 - 9 9  h 4.89 2 4 - 4 3  h 1 - 5 8  h 4 ' 9 0  h  4.60 

5.55 4 - 7 3  5-55  4 - 4 5  4 - 6 3  3 ' 6 1  3 - 8 7  3 '63 5 - 7 1  4 - 8 9  

h54 .58  154 .32  2 56'07 155 .11  h55-90  A55.52 156.13 157 .43  1 5 4 - 2 6  L 51-69 
1 54.62 h  53.96 1  ~ 6 . 3 ~  1  55-07 h 5 4 - 2 1  h  54-68  h  56.52 1  56.86 2 54.96 1 56-79 
1  54'63 1  54'55 1 54'55 h 54.12 h  56.76 55'39 1 56-38 h  57'46 1 55.01 1  57'25 

54-61 54-28 55-65 54-77 55-62 55-20 56-34 57-25 54-74 57-24 

M = I I" . I I  

w = 29 -40  
I - - - o -03 
W 

C = 6 3 ° ~ 1 1 1 1 w ~ I ~  

M = 3 2 " ' 7 7  

= lo .45 
= - - - 0 ' I 0  
w 
C = 69' 1 7 ~ 3 2 ~ ~ 7 7  

= 58m.?q 

= 
I - - - o -08 
w 
C = 34O 36' 5tIY- 23 

M = 4".66 

w = 13 -50  
I - - - o -07  
w 
C = 5 0 ° 4 8 '  4'"66 

M =  ~ ~ w . 5 7  

w = 8 lo 
I - - - 0 ' I 2  
w 
C=6o030'55*'57  



42-,. 
MANCIALOR3 MERIDIONAL SERIES. 

At X L  (H6nnavalli) 

December 1872 and January 1873 ; observed by Lieutenant J. R. McCwtZagh, B.E., with Troughton 
and Simms' 24-inch I'heodolite No. 1. 

Angle between 

XLI (Hugadi) 
and 

XXXIX (KoramGr) 

X n I X ( K O - G r )  
and 

XXXIV (Chandragutti) 

Circle readings, telescope being set on XLI (Hugadi) 

127O 17' 807' 16 206' 28' 26O 28' 285' 41' 106' 41' 4' 63' 18C 62' 84'4' 264'4' 

I 9 n H II N w I w I 

138.66 138 '31  138.41 138 '53  h38.72 h38.20 139.07 138.53 h38.71 h38.58 
137-66  137.35 138 '85  1 3 8 3 5  137.62 2 37'94 E 38.06 137 '50  h37.93 h39.39 
1 38-17 1 37.09 1 37'53 1 38'25 h 39'00 1 38.30 1 37-74 1 37'53 h 38'36 h 38'50 

139.86 

38-16 37-58 38-26 38'44 38'45 38'15 38.29 38'36 38'33 38.82 

1 38-25 2 38'93 1 37'62 2 37'34 h 37.28 h 37.27 1 39-08 1 38.73 h 37.58 h 37.45 
1 37-25 1 39.33 1 37-63 138 '55  h 36-71 h 37-32 1 38-61 1 37.97 136.89 h 37.71 
1 3 8 ~ 6 8 1 3 8 ~ 3 1 2 3 8 ~ 1 0 1 3 8 - 1 5 h 3 6 ~ 6 4 h 3 7 ~ 4 7 1 3 9 - 5 1 1 3 9 ~ 4 7 h 3 7 ~ 5 9 h 3 8 - 3 9  

1 38.95 

38-06 38'86 37'78 38-01 37'40 37'35 39.07 38'72 37'35 37-85 

M - Mean of Groups 
w - Relntive Weight 
' bgle 

M =  38".28 

w = 50 - 5 6  
I - - - o -02 w 
C = 57' I I' 38". 28 

M =  38"'05 

w = 2 0 . 0 8  
I - - - o -05 
W 

C = 70' 3'38".05 

At XLI (Hugadi)  

January 1873 ; observed by Lieutenant J. R. Mc Cu llagh, R.E., with Troughton and Simms' 
24-inch Theodolite No. 1. 

Angle between 

XLIII(Siddeshvar) 
and 

XLIV (Bisale) 

XLIV (Bisale) 
and 

XLII (K6dashQd1-i) 

Circle readings, telescope being set on XLIII (Siddeshvar) 

0' 1' 180' 1' 79' 13' 269' 18' 168' 26' 338' 25' 237' 38' 67' 87' 816' 49' 136" 49' 

4 ,I w II 4 I I ,I ,I ,I 

k 2.03 Ti 2'42 1 2 - 7 6  2 2-16 1 2.74 1 4 - 6 0  h 3-62 h 2.57 1 3 . 2 2  1 2.86 
h 2-77 h 3.18 1 1.60 1 2-59 1 3.37 1 2.98 h 4-19 h 1 - 9 8  1 4.10 1 2-92 
h 2'73 h 2.48 1 2'71 1 2 '85 1 2.55 1 3-27 h 3-02 h 2 -93  1 2.96 1 2-49 

2.51 2-69 2-36 2'53 2.89 3.62 3.61 2-49 3 -43  2-76 

- 

h 29-96 h31-07 1 29.97 129.54 1 30.42 2 28'62 h 29- 15 h 29.59 2 29-24 2 30.58 
h z 9 . z ~  hzg-93  130'04 130 '15  129 '97  128.70 h28.75 h29.21 129 '07  129.21 
130 '97  h29.45 129.99 1 2 9 * 3 1  130.86 129.03 Ir29.11 h28.89 l29 .16  130 '37  

30'05 30'15 30'00 29.67 30'42 28.78 29.00 29-23 29-16 30.05 

di = Mean of Group8 
w - Relative Weight 

bgle 

M =  2"'89 

= 34 'So 
I - - - o -03 
w 
C = 33' 27' 2". 8 9  

M = 29M.65 

w = 26 -30 
I - - w - o '04 

C = 5 6 O 3 6 ' 2 g V . 6 5  



PRINCIPAL !I!RIANGULATION. OBSERVED ANGLES. 
43-D. 

At X L I  (Hugadi)-( Continued). 

iK - Mean of Cfroups 
w - Relative Weight 
C - Concluded Angle 

M =  25K'45 

= 35 '70 
I - - - o '03 
w 
C = 55031125"'4j 

M =  6v.71 

w =4r -70 
I - - - 0 '02 
w 
C=41°13' 6"-71 

Angle between 

XLII (Kiidashtidri) 
and 

XXXIX (Korambr) 

XXXIX (goramfir) 
and 

XL (Hiimavalli) 

Circle readings, telescope being set on XLIII (Siddeshvar) 

0' 1' 180" 1' 79' 18' 259' 18' 168"26' 838O 26' 2870 36' 670 37' 316" 49' 1380 49' 

n 4 v n n I n 4 n n 

h  24-58 h  24-02 2 26-82 1  26'04 124.45 2 25-54 h  26'06 h 25-59  1  25'15 1  25-35 
h 2 6 . 2 0  h26 .02  125.37 1 2 5 ' 8 3  224 .97  126 '67  h25.31 h24.99 1 2 5 ' 1 3  1 2 4 . 6 9  
1  26-04 h25 .44  l 2 5 . 0 1  1 2 5 ' 8 1  124 .45  125 .56  h26.37 h 2 4 . 9 0  125 .19  125.93 

25'61 25.16 25-73 25-89  24.62 25.92 2 5 - 9 1  25 '16  25-16  25-32  

h 7 . 1 6  h 6 . 2 4  1 6 - 4 7  1 8 . 2 8  2 6 - 2 6  1 6 - 0 6  h 6 . 7 2  h 7 . 1 7  1 7 . 0 5  1 7 - 5 5  
h  7.01 h  6 ' 2 7  2 6.68 1 7 - 5 6  1 6 . 3 0  1  5 '85 h 6 .89  h  6 - 4 7  1  6 . 6 1  1  6 . 1 9  
h 5 . 8 7  h 7 . 0 8  2 7 - 5 1  1 6 . 9 2  1 6 - 3 4  1 6 . 1 9  h 5 . 8 6  h 6 . 9 0  1 7 ' 1 6  2 6 - 6 5  

6.68 6.53 6 .89  7 - 5 9  6.30 6 - 0 3  6 - 4 9  6.85 6 - 9 4  6 - 8 0  

At X L I I  (Kiidssh&dri) 

Janzcary 1873 ; observed by Lieutenant J .  R. McCullagh, R.E., with Troughton and S i m n ~ '  
24-inch Theodolite No. 1. 

Angle between 

XXXV1ll (DindBmsne) 
and 

XXXIX (Koramfir) 

XXXIX (Koramfir) 
and 

XLI (Hugadi) 

XLI (Hugadi) 
a d  

XLIII (Siddeshvar) 

Circle readings, telescope being set on XXXVIII (Dind6mane) 

o" 1' 1 8 4  1' 79'14' 269' 14' 168O26' 338O26' 2 3 7  37' 67037' 316O49' 136°48' 

t, II II N n n n n I n 

h 3 3 - 5 1  h34.28 132.88 1 3 3 ' 2 1  h34 .94  h 3 4 - 6 1  h33 .55  1 3 3 . 5 8  Z 33-01 131.86 
h  33'36 h 33.50 1 33-15  1 34.29 h  32-21  h  34-48  1'33'96 1  33.82 1 33.52 1  33'67 
133 .36  h34.42 132 .62  132 .83  132 .83  134.42 1 3 2 . 1 6  134 .22  1  32.55 132 .66  

h33 .30  

33-41 34'07 3 2 - 8 8  33'44 33-32  34'50 33-22 33'87 33'03 32 '73  

h26 .48  h26 .94  1 2 6 . 6 8  1 2 7 . 1 9  h26.06 h z 6 - 4 3  l 2 6 . 3 0  1 2 6 - 5 0  E 27.02 1  28.22 
h  26.35 h 28.23 1  26-47 1  26.40 h 26-94 h  27-  1 2  1 27.31 1 26.79 1 28.76 1  27-35 
h26 .81  h26 .69  1 2 6 ' 1 5  1 27-58 h z 7 . 1 1  h27 .52  1  28.88 1  26.95 129.35 1  27-59  
h  26'55 1 2 8 . 3 8  126.81 

26'55 27-29  26'43 27-06 26.70 27-02 27'7a 26'75 27-99 27-72 

h 1 2 - 4 0  h  10.71 1  13-35 1  1 2 ' 0 2  h  1 2 ' 7 4  h  10'54 1 1 3 - 6 3  1  1 1 - 1 8  1  10.92 1  1 o . g ~  
h  12-75 h 1 o . 2 1  1 13.22 1 1 1 . 9 9  h  12-28 h  1 1 . 2 4  2 13.09 1  11.98 1  1 1 . 3 5  1  10'94 
h 1 4 - o g  h 1 0 . 8 6  1 1 3 ' 8 5  1 1 1 . 5 6  h 1 2 - 3 8  L I Z - a 2  1 1 2 - 2 9  1 1 2 - 6 5  110 .64  1 1 1 . 5 4  
h  12 'qg  h  13.10 1 1 2 - 9 5  

12'93 " ' 2 2  13-47 1 1 - 8 6  12-47 11-33  13 '00  11.94 11.47 11'13 

M - Mean of Cfroup~ 
w = Relative Weiglit 
C - Concluded Angle 

M =  33//.45 

w = 23 -98 
I - - - 0 '04 w 
C = 54O 22'33"'45 

M = 27"- 12 

w = 24 '34 
I - - - o -04 
W 

C = 61~17'27"-13 

= 12'f'08 

w = 11 '95 
1 - - 
w - o a08 
C = 34' 6' 12".08 



" O D .  
MANGALORE MERIDIONAL SERIES. 

At XLII (Kiidash4dri)- (Continued). 

M = Mean of Groupr 
w - Belatire Weight 
C - Concluded Angle 

M = 12".80 

w = 16 -51 
I - - - o -06  
w 
C = 3 3 O  40' I 2". 8 0  

Angle between 

XL1ll (siddeshyar) 
and 

XLIV (Bisale) 

Circle readings, telescope being set on XXXVIII (Dindgmane) 

00 1' 1800 1' 79' 14' 269" 14' 158'26' 838'26' 237'87' 67'37' 816'49' 188048' 

H P! N H n n I v u 

R 12-76 h 12.98 1  1 2 ' 2 1  2 13 '10  h  12'81 h  13'81 2 1 2 ' 0 0  1  13-24 2 14-01 1 13.76 
h  11.47 h13.69 1 13-02  113 .55  h  12 '56  h 13'98 112.22 1  11-70 1  1 2 - 6 9  1 1 3 . 5 5  
h 11-07 h  1 4 - 0 7  1  11.49 1  13-86 h  12.36 h  13.64 1  12-88  1  11-95  1 12.79 1 1 3 - 2 4  

h  10.32 

1 1 - 7 7  12.77 12-24 13-50  12.58 13 '81  12.37 12'30 1 3 - 1 6  13'52 

At XLIII (Siddeshvar) 

January 1873 ; observed by Lieuteltant J. R. McCzcllngh, R.E., with Troughton and Simme' 

M - Mean of Group8 
w - Relative Weight' 
C - Concluded Angle 

= 3°'"60 

= 14 -30 . 
I - - - o -07 
w 
C = 35' 32' 30"-60 

M =  21"'32 

w = 13 -60  
I - - - o '07  
w 
C = go0 30' 21"*32 

= 56N'41 

w = 14 ' 9 4  
I - - - o -07 

w 
C = 56' 49' 56"- 4 2  

M = 16".86 

w = 13 '50 
I - - - o - 0 7  
W 

C = ~ 5 ~ 5 0 ' 1 6 " ' 8 6  

Angle between 

XLVI (Hgbbe) 
and 

XLV (Hirggudda) 

XLV (Hirggudda) 
and 

XLIV (Biaale) 

XLIV (Bisale) 
and 

XLII (Kiidaehhdri) 

XLII (Kcdashbdri) 
and 

XLI (Hugadi) 

24-inch Z'heodolite No. 1. 

Circle readings, telescope being set on XLVI (H6bbe) 

238'44' 68'44' 317"67' 137'57' 37'9' 217'8' 116O21' 296"21' 195°32' 16°32' 

tt n II I ~f ~f ,I I I n 

h30 .18  h z g . 4 2  1 3 2 ' 5 3  131.09 6 3 1 . 8 1  h 30.43 h 31-30 t 2 g . 7 8  h32.08 h29.08 
h 2 9 ' 7 0  6 3 1 . 6 6  1 3 1 - 9 2  1 3 0 ' 8 8  h30-20  h 2 g - 3 7  131 .45  1  28.89 h30.57 h 3 0 - 5 5  
h 3 1 - a g  1 3 1 ' 2 7  1 3 1 ' 0 9  1 3 1 ' 1 5  h 3 0 - 3 6  129 .52  129 .98  129.07 h30.68 h30 .73  

30.39 30.78 3 1 - 8 5  3 1 - 0 4  30.79 29-77 30'91 29-25 3 1 - 1 1  30.12 

h z a - 4 2  h 22-36 1  19-95 121.25 h 2 2 - 3 2  h 1 9 . 6 9  h z o . 1 7  z 2 1 ' 7 1  h 1 9 - 1 4  A22'1g 
h 23-04 h20.84 220.45 120.62 h 2 0 . 1 7  h21 .96  121 .07  221.30 h 2 0 m 3 2  h 2 2 - 1 6  
h21.58 h22.26 120.70 1 2 1 . 2 8  120.53 h20.88 1  zo 'gg 121 .56  h 2 2 ' 0 7  h23.26 

122.63 

22-35  21.82 20'37 21.05 21.41 20.84 20'74 21-52 20'51 22-54 

R 55.04 h  55-76 1  56.25 1  54-86 h  56-11  h 57-07 h  57-66 1  56-60 h 55-41 h  55-08 
h 58.26 h  57'57 1  56.10 1  56-41 h  56-29 h  57.25 h  58-35 1  56.77 h 55-52 h 55-06 
h56.32 h  57-70 1 56.54 1 55-71 1  57-41  h58 .30  1  56'08 2 55.02 h 5 6 - 0 3  h 5 6 . 3 4  
h  57.66 1  55'45 

56.82 57'01 56-30 55'66 56-60 57'54 56-89  56'13 55'65 55'49 

h 17.64 h  1 5 - 9 1  h 1 7 - 1 3  R 16-34  A  16-78  71 15-45 h  15-67 h  1 5 - 9 0  h 18'21 h 18-49  
h 16-97  11 1 7 - 3 2  h  1 6 - 5 9  h 1 7 - 7 3  h  16.00 h  1 7 - 4 4  h  14-79  h  1 6 - 9 1  h 18.07 h  1 7 - 2 8  
h 1 6 - 7 5  h  17.42 h 1 7 . 6 1  h18.00 h 1 8 - 2 2  h 1 5 . 3 1  h 1 4 - 8 1  h17 .72  h  16-06  h17 .26  

1 7 - 1 2  1 6 - 8 8  1 7 - 1 1  17-36 17'00 16-07  15.09 16.84 17.45 17.68 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 450,. 

No~~. -Stat ion  VI (Anfir) appertainn to the Madrsrr Longitudinal Seriee. 

k 

At XLIV (Bisale) 

F e h a  y 1873 ; observed by -Lieutenant J. R. Mc Cullagh, R.E., zoith Troughton and Sinanzs' 

i?f - Mean of Orou r 
w - Relatire WeigPht 
C - Concluded Angle 

M =  8".29 

W = 21 '08 
- I - - 0 '05 w 
C = 55'37' 8'/.29 

M =  44v.89 

= 22 .78 
1 - - - o -04 
W 

C = 33O52'44"-89 

M =  37"'42 

w = 2i .30 
I - - - o -04 
w 
C = 5 6 0 ~ 1 ' 3 7 " ' 4 0  

M = 20t/.32 

= ,(j .78 
I - =  0 . 0 6  
10 

C = 54O 28' 201"32 

24-inch Theodolite No. 1. 

Angle between 

XLII (KijdaahSdri) 
and 

XLI (Hugadi) 

XLI (Hugadi) 
and 

XLIII (Siddeshvar) 

' 

XLIII (Siddeshvar) 
and 

XLV (HirBgudda) 

XLV (BirBydda) 
. and 

XLVII (Valkunji) 

Circle readings, telescope being set on XLII (Kijdaahhdri) 

200" 61' 20' 60' 280" 3' 100" 3' 359' 15' 179' 15' 78' 26' 258' 26' 1 5 T  39' 337O 3 1  

n II II ,I I II I 11 n I 

h 8 ' 3 ~ h 8 . 4 8  2 7 - 2 6  2 7 - 9 8  1 9 . 4 6  1 8 ' 3 1 - h 6 . 0 4  h 7 . 8 5  h 7 - 6 8  h 9 - 1 5  
h 8 - 7 7  h  9 - 8 9  1 7 . 4 7  1  8.79 1  8 .60  1 7 - 9 5  h  8.42 h  8.21 h  7 - 2 8  h 8 - 5 0  
1 9 - 5 1  1  7 . 2 7  1 7 - 7 3  1 8 . 3 1  1 8 - 2 8  1 7 . 6 5  h 8 - 3 6  h  9.57 2 7 - 7 6  1  9 .63  

h  8 '98  1  7 ' 4 1  

8.86 8 - 5 5  7 ' 4 9  8 - 3 6  8 - 7 8  7 ' 9 7  7 . 6 1  8.65 7 ' 5 3  9.09 

h  14-76  h  4 5 - 7 1  1  44'57 1  45'45 1  45 '54  1  45'12 1 4 4 ' 9 1  h45.09 h45 .29  h  43-27  
h  44.47 2 4 6 - 9 4  1 4 4 - 7 1  1 43'42 2 4 4 - 2 9  1  44.35 h  45'33 h 44'69 h  46-21  h  45'98 
1  43-26 1  44.40 1 4 5 - 1 1  1  43'41 h44 .18  2 45.76 h 4 4 . 4 3  h44 .91  1  44 '73  1  46 '00  

1  43-96  h  46.04 h  44'22 1 4 5 ' 6 5  

4 4 - 1 6  4 5 - 6 8  4 4 ' 8 0  44'06 44.67 45'32 44'89 44 '73  45-41  4 5 - 2 3  

h  38-09 h  39-72  138.08 1  36.20 236 .19  1  37-59  h 3 7 . 8 0  h36 .57  h  37-87  h36 .98  
h 3 6 - 5 8  1 3 7 . 1 7  1 3 8 ' 5 5  1 3 7 ' 6 6  1 3 7 ' 7 6  1 3 6 ' 7 7  h 3 5 - 5 2  h 3 7 ' 6 5  h37.77 h 3 6 - 9 6  
h  34 '84  1  37.80 1  37'74 1 37'50 h 3 7 - 8 4  1  37' 58 h38.25 h 37 '69  1  38-02 1  38-33  
1 3 6 . 9 1  1 37 '39  137 .46  1 3 5 ' 8 6  

36.61 38.23 38-12  37.19 37.26 37.35 3 7 - 1 9  3 7 - 3 0  37.89 37-03  

h  19-47 h  1 9 - 7 0  2 19.85 1 2 1 - 1 q  1  19-99 2 1 8 - 6 8  h z o - 7 0  h 20'61 h  19 .11  521.84 
h 2 1 . 1 0  1 1 8 . 7 6  1 1 8 - 0 3  2 20'91 2 20.44 120.75 h 2 1 . 1 5  h 2 0 - 7 2  120.54 hz0 .60  
120 .73  1  m . 2 8  1  19.41 1 2 1 . 6 4  2 21.19 1 19.76 h20 .54  120 .67  120.06 1  2 1 . 0 1  

h  20.06 

20'43 19-58 19.10 21-23 20'54 1 9 - 8 1  20-80  20'67 19-90  21-15  

At XLV (HirEgudda) 

February 1873; observed by Zieutefaant J. R. McCullagh, R.E., with Troughton and Simnts' 
24-inch Theodolite No. 1. 

M - Mean of Ciroupr 
w - Relative Weight 
' Concluded Angle 

M =  45n'37 

W = 22 '56 ' = 0 .04 
w 
C = 56' 50' 45Y '36  

Allgle bet~een 

XLVI (Htibbe) 
and 

VI  (&fir) 

Circle readings, telescope being set on XLVI (HBbbe) 

O0 1' 180" 1' 79' 13' 259' 13' 15E0 25' 338' 25' 237' 37' 570 37' 316" a' 136O 49' 

n n ,I n ~t n 4 I I N 

?I 44-97 1 45-08 2 45.95 144 '42  h46.19 2 4 6 - 4 4  1  45'35 1  44-83  Z 44.88 143.62 
h  44.74 146.46 1 4 4 ' 0 6  1 4 5 . 2 9  h 4 5 . 7 0  1  46'24 1  44' I I  1 4 5 ' 3 1  1 4 6 ' 3 2  h  44-15  
146 '56  1 4 4 . 5 4  145.68 1 4 5 ' 2 9  h 4 6 - 8 5  1 4 5 . 1 9  145.87 h 4 5 . 1 7  h44.87 

1 4 5 ' 4 0  

45'42 45.36 4 5 - 2 3  45'00 45'95 46.51 4 4 - 8 8  45'34 45'46 44 '51  



46-D. 
MANGALORE MEBIDIONAL SERIES. 

NOTE.-Stations I11 (KudurBmukha) and VI (Anfir) appertain to the Madras Longitudinal Series. 

Angle between 

VI (Anfir) 
and 

111 (KudurEmukha) 

(Kudusmukha) 
and 

XLVII (Valkunji) 

XLVII (Valkunji) 
and 

'XLIV (Biaale) 

XLIV (Bisale) 
and 

XLIII (Siddeshvar) 

I 

XLIII (Sidde8hnrr) 
and 

XLVI (Hgbbo) 

At XLV (Hir6gudda)-(Colltinued). 

Circle readings, telescope being set on XLVI (HBbbe) 

0" 1' 180" 1' 79" 13' 26901S1 16E026' 83E025' 237O 37' 67'37' 81604' 136049' 

I I V N I ,I I I Q I 

h 5 1 -  14 251 .53  150.96 2 50'38 h  50.57 149.80 2 50.25 2 49'93 148.97 h  5 1 - 0 9  
h49 .33  1 5 1 ' 7 4  152.07 1 4 9 ' 3 5  h49.56 1 4  -01  2 52-27 149 .25  151.47 h51 .25  
150.56 150.45 1 5 1 ' 5 2  l 5 0 . 8 1  h 5 1 - 7 4  h 4  1 ' 7 0  h51.76 149 .34  h 5 1 - 0 5  h 5 0 - 2 7  

50.34 51-24 51-52  50.18 50 '62  49-17  51-43 49-51  50.50 50.87 

h  53'44 1  54-70 1  53'77 1  52-76 52'73 h 55-30 1  55'87 1  5 3 - 8 1  1  55.10 h  55'33 
2 54.50 1  52.36 1 51-34  1  54-48 h  53.95 h  55-77 2 53.17 1  54.43 h 5 3 . 7 4  h  54.50 
h 5 4 - 8 6  155.05 152.05 154.74 1 5 3 . 6 2  h56 .32  h 5 3 - 5 9  1 5 3 . 1 7  h  53-48  153.06 

h  54-69  

March 1873 ; observed by Lieutetzant J. R. Mc CuELagh, R.B., with Trozcghton and Sinzme' 
24- iwh I'heodolite No. 1. 

M = Mean of Grou r 
w Relative ~ e i g E t  
' Concludedblgle 

M = 50"-54 

= I 3  .m 
I 
- =  0 . 0 8  
W 

C = 9 5 0 3 9 ' 5 0 ' f ' ~ 4  

M - - 541f' 

to = I 4  . g 4  
I - - - o -07  

Angle between 

VI (Aniw) 
and 

XLV (HirBgudda) 

54-27 2 0  53'39 53'99 53'43 5 5 8 0  54-21  53-81 54-11  5 4 - 3 0  1' = 520381541f '15  

Circle readings, telescope being set on VI (&fir) 

0" 1' 180" 1' 79" 12' 259' 12' 16E0 25' 338' 26' 237O 87' 67' 3i1 316O 49' 136' 49' 

I N I I ,, I ,I 0 .l Y 

1  19.10 1 1 7 ' 7 7  1 17-17  1 1 7 . 2 1  h  17-58  h 1 8 - 7 0  h 18-39  h18 .35  h19 .96  1  1 8 . 3 ~  
1  17 '22  1  17-23  118 .29  1 1 7 ' 4 1  h 1 7 . 1 0  h 1 7 - o o  . h 1 i 6 7 0  h 1 8 . 6 8  1 1 7 . 2 1  1 1 7 ' 4 9  
1 1 7 . 5 6  1 1 6 . 7 4  2 1 9 . 5 3  1  1 7 - 7 1  h  17-27  h 1 6 . 6 0  h19 .28  h 1 9 . 3 3  1 1 9 . 3 5  118 .37  

h  1 9 - 4 0  11g.60 

h  4 ' 3 3  1  2 - 5 9  1 3 ' 0 0  1  2 -55  h  3 - 1 9  h  1.43 1 2'47 1  2.03 h  1 . 2 0  h  2 . 2 0  

1  1 - 4 8  1 3 - 6 3  2 1 - 9 8  1 3 ' 3 6  h  2.88 Ir 2 ' 2 2  h  1 .81  1 2.42 h  3 - 3 6  h  2.71 
1  2.27 1 4 - 4 2  1  1 -90  1  2.34 h  1.65 h  2.69 h  2 .10  h  1.42 h 2.92 h  1 .64  

2 - 6 9  3 '55  2 '29 2 '75  2 '57  2 - 1 1  2 '13 1'96 1 - 4 9  2 ' 1 8  

h  3 - 9 2  1 3 - 1 7  1 2 ' 0 5  1 1 ' 9 3  h  3 ' 9 8  h  4 - 6 4  1  3 - 3 8  1 5.07 1 3 - 1 7  h 4 - 1 1  
1  4 '98 1  3 '45  1  2 - 2 5  1 2.80 h  2 .17  h  3 - 2 7  1  3 ' 1 5  W 3 - 2 0  1 1 - 7 5  h 4 - 4 4  
1  4 ' 3 0  1  3 ' 5 5  t? 2 - 0 9  1  2 '99 h  4 .20  h 4.92 h  2 '31 h  2 - 7 6  h  3 - 3 0  h  5 - 4 1  

h  3-06 h  4 ' 4 7  

4 '40  3 ' 3 9  2 - 1 3  2 - 5 7  3 '35  4 - 3 3  2-95  3 - 6 8  2 ' 7 4  4 - 7 5  

h 2 5 - 1 2  1  24.65 124 .53  1  24-97 b 24.00 1  23-40  1  22-54  1  24-12 t 2 4 ' 4 0  h 24.85 
h23 .19  1 2 5 ' 9 0  1 2 5 . 0 8  124 .24  125 .82  1 2 5 . 7 1  123 .61  123.76 h 2 3 . 7 9  h25.22 
1  23-02 1  22-79  1  24'62 1  24.56 1  24-79  h  23'02 h  25.54 h  25.83 h z 4 - 4 4  h25.00 

23-78 24-45  24-74  24-59  24-87  24-04  23-90  24-57 24-21  25'02 

iK = Mean of GK)U LI 
w = Relative weig1t 
C - Concluded h g l e  

M =  18"'01 

= ' 7 O  

- I - - o .06 

M = 2"'47 , 

W = 27 ' 8 0  
I - - - 0 '04 
W 

C = 3 6 0 2 5 '  2"*47 

M =  3r.43 

= I I  .68 
I - - - o -09 
W 

C =. 32O38'  3"-43 

M =  ~ 4 ~ ~ 4 2  

W = 23 ' 8 0  
I 
- - - o '04 
W 

C = 85°471241'*42 

C = 68' 50' I 8". 02 
17'96 17 '25  1 8 - 3 3  17-44  17-32 1 7 ' 4 3  1 8 - 4 4  1 8 - 7 9  1 9 - 0 3  18-08 l W  

At XLVI (HGbbe) 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 4 7 7  

Nom--Stations I11 (Kudurgmukha) and VI (Andr) appertain to the Madm Longitudinal Series. 

At X L V I  (HBbbe)-(Cmtitbwd). 

Angle between 

XLV (Hirggudda) 
and 

XLIII (Siddeshvar) 

Circle readings, telescope being set on VI (Andr) 

o0 1' 180" 1' 7Q012' 25D012' 158°26' 338O26' 237 37' 57" 37' 316"49' 136"M 

w " w w 0 w v w t , 
1  7 .43  1  7 .35  Z 5.41 1  6 - 1 7  h  8.41 h  8 - 8 0  h  7 - 7 0  h  7 . 1 3  h  5.34 1 7 - 6 1  
1 7 - 6 9  1 6 ' 8 9  1 6 . 4 0  1 7 . 4 0  h  6.56 1  8 - 3 0  h  8 - 3 7  h  7 - 5 6  h 8 - 0 0  1  7 .95  
2 9 ' 4 j  1 7 - 8 4  1  8-02 1 7 ' 6 0  h  6 - 6 6  1 8 - 6 4  h  6 . 1 1  h  6 - 3 2  1  7 ' 0 8  Z 7 ' 2 5  

h  6.23 

8 - 1 9  7 - 3 6  6.61 7.06 7 - 2 1  8 - 5 8  7.10 7.00 6.81 7 - 6 0  

dt - Mean of Groups 
w - Relative Weight 
C - Concluded h g l e  

M =  7" ' 35 

w = 1 7  '37 
I 
- w = 0.06 
C = 58O 40' 7Yq35 

At X L V I I  (Valkunji). 

February 1873 ; observed by Lieutenant J. R. NcCultagh, R.E., wilh Troughton and Simms' 
24-inch Theodolite No. 1. 

I 
I Circle readings, telescope being set on XLIV (Bieale) 

I 
' M - Mean of Urou s 

Angle between I I lo - Relative weig{t 
1 0'1' 180°1D 79" 13' 259" 13' 168O25' 338' 25' 237O37* 6737e 816°48' 196'48' C - Concluded Angle 

M =  4 0 ~ ~ 7 2  

W = 22 '42 
I - - -  0'04 
W 

C = 89' 6'4ow.72 

= 14".90 

W = 34 '50 
I - - - o -03 
w 
C =60~18'1~".~o 

XLIV (Bisale) 
and 

XLV (Hirggudda) 

XLV (Hisgudda) 
and 

111 (Xudurgmukha) 

n w 0 w n v w w v 

h40.77 h41.00 Z42.12 140.37 1 4 0 ' 3 0  z 39-50  241.34 139.48 1  4 2 - 1 3  Z 39 '44 
h40.36 h 4 1 - 5 0  140.49 1 3 9 ' 6 7  1 4 1 . 9 4  141 .38  1 4 1 . 8 8  140.39 140.85 139 .92  
h 3 9 - 7 9  h39.67 641 .29  1 4 1 ' 4 9  h40.18 1 3 9 ' 1 9  1 4 1 - 2 2  140'47 141.36 141 .04  

141.57 

40.31 40'72 4 1 - 3 0  40'51 40.81 40 '41  41 '48  4 0 ' 1 1  4 1 ' 4 5  40 '13  

h  14-23 h13 .78  114 .77  1 1 4 . 5 4  114 .40  2 15-47  Z 1 4 - 2 5  1 15.73 1 1 4 . 5 9  1 1 5 . 8 3  
h 1 5 - 5 3  h14 .26  1 1 4 ' 7 4  114 .25  1 1 3 . 6 5  1 1 5 ' 2 1  l 1 5 . 0 9  215 .45  1 1 5 ' 9 2  1 1 5 ' 6 7  
h14 .65  h  13-88 1  16.06 1  15.03 h  1 5 - 3 6  1 1 5 - 4 0  I 1 4 - 9 3  1 1 5 . 1 2  1 1 4 - 6 4  1 1 4 . 4 9  

14-80 13.97 15-19  14-61  14-47 15-36 14-76  15-43 15'05 15-33 

At I11 (KudurEmukha) 

April 1872 ; and Febtwary 1873 ; observed by Lieutenant J .  3. Mc CuZlagh, R.E., with Troughton and 
Simme' 24-inch Theodolite No. 1. 

Angle between 

XLVII (Valkunji) 
and 

SLV (Hirggudda) 

Circle readings, telescope being set on XLVII (Valkunji) 

00 8' 18002' 79" 14' %Q014# 168'26' 898" 26' 237°S9' 67" 89' 8160 49' 13@49' 

I w w w n w w m w w 

153.40 1 5 1 ' 5 2  l 5 2 . 2 1  151.66 b53.25 153.98 h 5 3 - 8 5  7153'56 h 5 3 - 9 8  h 5 3 - 1 1  
153.34 1 5 2 . 4 1  1 5 1 . 8 5  152.67 153.38 h53.88 h53.56 h52.56 h54.08 152 .71  
153.23 1 5 2 - 2 7  h 5 1 - 5 7  h52 .08  h54.24 h-53.95 h 53-82 h 5 4 - 5 8  R 5 2 ' 1 0  h 53-72 

h  51.81 h53.32 
h 5 1 - 1 3  

53'3' 52'07 51-71 52'43 53 '62  53'94 53'74 53'57 53'39 5 3 - 1 8  

M - Mean of Gma r 
w = %ltltive weigEt 
C - Concluded Al~gle 

= 5-3""0 

= .05 
I - - - o -07 
w 
C = 67' 2' 53"'09 



MANGALORE MEBIDIONAL SERIES. 

NOTE.-Stmtione I11 (Kudurtimukha) and VI (Andr) appertain to the Madraa Longitudinal Series. 

J. 8. N. HLNNESSEY, 

In charge of Computing O&. 

, 

At I11 (KudurEmukha)--(Continued). 

Angle between 

XLV (Hirggadda) 
and 

VI  (hdr )  

Circle readings, telescope being set on XLVII (Valkunji) 

0" 2' 180" 2' 79" 14' 269' 14' 168'26' 338O 26' 287'89' 57" 39' 816O 49' 1880 49' 

Q Y # n n II n Y n I 

h 5 3 - 7 1  Z 54-28 4 54-80 1 54-84  h 55-10 h  54'89 54-02  h  53'89 h 54'67 h  54-13  
54-31 156.24 h55 .37  153.96 h  54.33 h54.79 h  54 '80  h  54.18 h 54'50 h 53-60 

153 .96  1 55 '19  h  54-87  1  55'04 h 54-49  h  52-74  h  54-23  h  52'63 55'35 h54 .16  

53'99 55-24  55.01 5 4 ' 6 1  54'64 54-14  54'35 53'57 54-84  53'96 

M = Mean of h n  
w - Belatire ~ e i g C  
C -- Ooncluded Angb 

M = 54"' 44 

ro = 26 a30 
I - - - 0 -04 
w 
C = 38' 1' 54@'44 

At VI (8n1I.r) 

March 1873 ; obsemed by Lieutenant J. R. McCicttagh, R.Z., with T~oughton and Shm'  
24-ifzch Theodolite No. 1. 

h g l e  between 

I11 (Kudur5mukha) 
and 

XLV (Hirggudda) 

XLV (Hirggudda) 
and 

XLVI (Hgbbe) 

Circle reedinge, telescope being set on I11 (Kudurgmukha) 

859'6' 179O6' 78" 19' 258' 18' 157O3 1' 337°80' 236'43' 66O 43' 816' 54' 185'54' 

n a n w I Q # # I 

h 18-09 2 19-67  7r 1 7 ' 6 2  h 1 7 - 5 7  h 16.06 h 19'82 h  17-23 i 1 7 - 2 0  h  1 7 - 3 6  h 1 7 - 1 2  
h 1 8 - 2 7  h  1 7 - 1 1  h  16-70  h 18 '03 h 16-49  h  18 '97  h  1 6 - 6 9  h  17.79 h  16-73 h  1 6 - 8 1  
h 1 6 . 1 1  h 1 5 - 9 3  1 1 7 . 1 9  h 1 8 - 7 6  h  1 6 . 1 0  h 1 8 - 4 5  h 1 5 . 3 3  h 1 7 - 3 1  h 1 7 - 5 3  h 1 B 8 2 1  

1  17-37  

17-49  17'57 1 7 - 1 7  1 8 . 1 ~  16-22  1 8 - 6 5  16-42  17'43 17'21 17'38 

h  60.03 1 58.37 h 5 9 - 3 0  L 60.57 h 6 0 ' 9 3  h 59-93  h 61 '02  h  59.96 h  59-40  h  59-42 
h 60.20 h  59-64  h  59-47 h 59.71 1860.73 h  59.24 h 6 0 - 1 1  h  5 8 . p  h60 .46  h  59-02 
1160.80 h 5 9 - 5 7  1158'58 h59.10 h59 .36  1860'42 h60 .72  h 5 9 - 5 7  h60.76 1 5 8 ' 8 5  

60.34 5 9 ' 1 9  59.12 59'79 6 0 ' 3 4  59.86 60.62 59.48 6 0 ' 2 1  5 9 - 1 0  

df - Mean of Groupa 
w - Relative  eight 
C - Concluded Aagle 

M =  1 7 ~ ~ 3 7  

w = 14 .41 
1 - - - o -07 

. w  
C = 46O 18' 17"-38 

M = 5gY.81 

W = 25 '00 
I - - - o -04 
W 

C = 54°18'59".81 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

A D D E N D U M .  

The system of zero-setting adopted by the observer for the portion of the Series from its northern extremity down to 
Statioqs Navallir and Kalkera, which was executed in 1863-66, differed from the system introduced in 1860 and explained at page 
63 of Volume I1 of the Account of the Operations of the Great ~ g o n o m e t r i c a 2  Survey of India. The instrument employed 
having 5 microscope-s, the zero-settings by the latter system should have been 

but inetead of these settings the following were actually adopted on the portion of the series above mentioned. 

O0 0' 43' 12' 86' 24' 129O 36' 172' 4.8' 
and - m' 223'12" m' 3- 362O48' ' 

2. When the station of observation is at the centre of a polygon, a round of intersections is incomplete unless the first 
atation in the round is intersected again at the end of the round. Thus, suppose at the central station S, the objects are succee- 
sively A B C D E F, to measure all the six angles, a round should give the readings of A B C D E F A, and not only of A B C 
D E F : in the latter case only five of the six angles req~lired are actually measured. Incomplete ronnda were measured at the 
etations of Kalas, Phchvad, Dandoba Dongar, Karabgati and Chikk Nandihalligudd. 

J. 8. N. HENNESSOY, 

Iu ahwgr of Cbnrpcutirrg O$Tas. 



50-D. 
MANGALORE MERIDIONSL BEIEIE9. 

I n  the calculations of the weights of the observed angles by the formula given in  Section 4 of Chapter VII  of Volume 11 and 
illustrated by an example in the foot note to page 34&2 of the same Volume, it is neceaaary to employ the squares of the apparent errors of 
observation and graduation. These data have been employed to ascertain the e.m.6. (error of mean square) of obrervation of a single 
measure of an angle, and the e.m.8. of gr&tion and observation, of the mean of the messurea on a single zero, for each group of angler 
measured with the same instrument, by the same observer, and under similar circumstances. 

The instruments employed were Barrow's %-inch Theodolite No. 2, and Troughton and Simms' 24-inch Theodolite No. 1. The azi- 
muthal circles of both instruments were read by 5 microecopea, and observatione were taken on 6 pairs of zeros (face right and face lefd) 
giving circle readings a t  7' 12' apart. 

Sum of equares of apparent errors of observatione. 
The e'm"' fl ob8rvation of a an = JNo. of obaemationa-No. of x No. of ohange8 of gem. 

The e.m.8. of gradvation and observation of the mean of the Sum of squnres of apparent errors of zero. 
measures on a single zero I = d N o .  of angles x (No. of changes of. zero - 1). 

J. B. N. HENNESSEY, 

In chrgs  of Clnnputiny O$ice. 

Uronp 

I 

e. m. r .  of obwrvation of 
a aingle measure 

i 21 4(8'56 14-920 ]'= * 0".613 

1 

e .  m. r .  of graduation and 
observation of s s~ngle zero 

1031'77 1'- * lX.116 
920-y2 ) 

P & Number of 

Observer 
and Inltrument 

Lieutenant H. Trotter, B.E., 
Barrow's 24-mch Theodolite 

Lieutenant J. B. AfcCullagh, 
B.E., Troughton and Bimms' 
2Cinoh Theodolite No. 1. 

Captain C. T. Haig, B.E., Bar- f row1. 24-i~~ch TheodolitrNo. 2. ] 
1 

580 - 88 

Hiua~ 

7 I1 

0 I 
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MANGALORE MERlDlONAL SERIES. 

PRINCIPAL TRIANGULATION, REDUCTION OF FIGURES, 



MANGALORE MEICIDIONAL SERIEY. 

Figure No. 29. 

* In the tables of the equations between the factors the co.e5cients of the term8 below the diagonal are omitted for convenienoe, the oo-efficient of Lhe pth term 
in thdgth,line king dwayrr the leme ao the co*efloient of the qth term in the p th  h e .  

- - - - -- 

Observed Angles 

1;; 
No. Value n . ~  s. bLl 

'" 

2 

O P  If 

1 46 26 8.84 -38  

2 77 21 38.82 .20 

. 3 66 17 39-07 -38 

- 4 54 48 59'5' '93 

6 58 53 94-05 '04 

6 94 56 57-05 '20 

7 52 51 19-13 -16 

8 32 11 49-52 -23 

9 57 56 32-05 '24 

10 50 53 21.67 -15 

11 71 10 10.73 '12 

12 84 36 35-03 -65 

13 52 5 8.48 -30 

14 43 18 22.66 - 3 6 '  

Values of the Factors 

X, = + 0'0490 

h, = + r '2567 

X, = - 0.9676 

X, = + 0'5705 

= - 0'5031 

= + 0'0297 

Equations to be satisfied Factor 

... ... ... X8 +x4 + X 6  = e l = -  0.525, X l  

... ... ... XI +X? +Xe - e, = + 0'797, Xp - 

... ... XP + X l 0  + X l l  . a .  
- - e , = -  0.665, X, 

... ... X l ~  + '18 + X u  ,.. = e4 = + 0.504, X4 

-XI -xs +xs +Xs +x9 +xis = e 6 = - 0 . 4 2 1 ,  A6 

4xs .-zox, + r z x 6  - 1 5 ~ ~  +34xg 
... = e, = + 35' IJ 

-16x7 + 7xll -17xlO +22x14 - 1 7 ~ ~ ~  
X6 

Equations between the Factora 

No. of 
e 

2 

3 

4 

5 

6 

Angular errors in seconds 

Xl = - 0'034 Xg = + 0.521 

x s =  + 0'124 4 = - 0'353 

X8 = - 0'173 XlO = - 0 ' 2 2 1  

x, = - 0.368 xI1 = - 0.091 

x6 = + 0.016 XIS = + 0.044 
* 

X6 = + o m l j I  "1s = + 0 .020  

X, = + 0'125 X14 = + 0'440 

[wxq =3.16 

Value of 
e 

1 - 0 ' 5 2 5  

+ 0'797 

- 0.665 

+ o S 5 0 4  

- 0.421 

+35'1 

Co-efficienh of 

A, b % A, '6 ha 

+ 1 ' 3 j  ... ... ... +oa38 - 13'47 

... ... + 0'59 +oa2o + 5-26 

+c.51 ... +om24 - 1-71 

4k 4-1'31 +oS65  + 2-82 

$2'05 + 6-80 

1-987.22 



PRINCIPAL TRIANCIULATION. REDUCTION OF FIGURES. 

figure No. 80. 

Observed Angles 

1;; 
No. Value r M &.G . r( 

O t *  

1 74 50 3-70 '06 

2 58 24 17-86 26 

3 46 45 42-41 .16 

4 49 28 41-06 - 1 2  

5 48 57 31-61 -06 

6 81 33 48-84 -13 

7 64 49 '26 '65  -09 

77 " 26'91 ' lo 

9 37 49 9'9' ' I1 

10 61 26 48-48 -15 

11 45 52 49-51 -09 

12 72 40 27-41 ' I 0  

13 56 37 57-72 -20  

14 55 35 4'55 -04 

15 41 38 0.04 -20 

16 63 24 19-25 -14 

17 74 57 44'4l ' 29 

Equations to be satisfied Factor 

x, +x, +x, ... ... ,.. ... - - e, = + 0.175, x, 
... ... ... ... X4 +x6 +X6 - - e s =  - 1.154, X, 

X7 +X8 +xg ... ... ... ... - - e s = -  0.379, Xs 
Xl0 +Xll + X1$ ... ... ... ... - - e,= + 0.929, h4 

... ... xis +x16 +x17 ... ... - - e , =  + 1.287, X, 

x1 +x4 +x, +xl0 -x18 x ,  +x16 = e 6 = + 1 ' 2 4 7 ,  Xb 

2 0 X s  -13Xs + 3x6 - 1 8 ~ ~  +27X9 - 5Xg 1 .,. = e7 = -20.3, 
+ 7x1, -20xll +I4Xl4 -I4XlS + 5x17 -11xl6 

x, 

. 

Equations between the Factors 

e 

1 

2 

3 

4 

5 

6 

7 

Values of the Factors . 

x, = + 0'1221 

h, = - 4.5466 

X, = - 1.2171 

X, = + 1.7452 

X, = + 1.4828 

h6 = + 1.7333 

% = - 0.0688 

Angular errors in seconds 

x1 = + 0.111 x, = + 0.046 xis = - 0.154 

q = + 0.264 x, = - 0.087 x14 = - 0.108 

xS = - 0*200 x, = - 0.338 x16 = + 0.643 

X4 = - (''337 xl0 = + 0'52% X16 = + 0'314 

x6 = - 0.199 xll = + 0.281 X17 = + 0.330 

x6 = - 0.618 x19 = + 0.126 

[wxq = 12-82 

No.ofValueof 
e 

+ 0.175 

- 1.154 

- 0.379 

+ 0.929 

+ 1 * 2 8 7  

+ 1.247 

-20'3 

Co-efficients of 

kl x, x, X4 X6 X6 % 

... +os48 ... ... ... +0.06 - 0.18 

... ... ... +om31 +o.rz  - 0-69 

... +0.30 . . .  +oao9 + 2-47 

+0.34 ... +o-15 - 1 - 1 0  

* +oS63 +oa2o - 0.09 

+0.86 + 2-24 

+323'37 



MANGILLORE MERIDIONILL SERIES. 

Rgure No. 31. 

Observed Angles 

NO. Value k ta 

.%E 
& 

o 1 11 

1 61 35 3a.92 "9 

2 43 7 49'32 ' 07 

3 57 27 17-09 -17 

4 50 44 24-84 .06 

5 71 48 20.91 -11 

6 40 41 44'79 -08 

7 28 54 3-01 * 2 0  

8 73 21 44'18 ' 25 

Equations to be satisfied Factor 

. . .  . . .  ... ... . . .  XI + X4 +XI - el = - 0.416, X1 - 

... ... . . .  . . . X6 +x7 + =a + x9 
- e 4 = -  

1 ' 5041 x, 

. . .  ... ... xia + X 1 i  +XIS ... ... - e8 = + 0'442, X, - 

... ... ... ... xu +XI* +Xlr ... e 4 = -  1 ' 3671 x4 
- 

...  . . .  . . .  . . .  ... xi6 +xi7 + - e, = + I . o ~ o ,  XI - 
.. .  . . .  ... ... - e, = + 0.769, &I *lo +%I +%I +so1 

- 
... ... . . .  ... XII +4 I +xm - e, = - 0.998, &J - 

-XL - X ~  +xs + *a +% +=lo + X1s +XI, - eg = - 1.087, % - 

2 3 4  - x i  + 7 x s  - 7 x 4  +28x, 
- 6x81 ... . . .  = % =  - 2-71 

+ 6x1, -17xn + isls - 1 2 X 1 4  + 7Xle -7Xl7  
x, 

... 8 %  - 1 7 X 6  +36xgo - 2 8 ~ ~  +1zxSs - 3 4 ,  ... - - el, = + 11.7, x10 

a 
NO. Value EL a - 5  . - 

gis 
E 

o r // 

9 37 2 31'21 ' '3 

10 54 2 46-32 27 

11 50 47 28-68 -08 

12 75 9 50.61 '05 

13 46 55 19-18 ' 25 

14 61 11 59'74 . I  I 

15 71 52 43-16 '11 

16 56 42 7 .20 -12  

d 

, a+. 

NO. Value ;%J a-s  
'" 2 

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

o // 

17 5 O  43 6'77 '12 

18 7 2  34 50.02 - 2 0  

19 37 24 17'95 -16 

20 28 32 16.10 a06 

2 1 53 41 43'09 ' 03 

22 60 21 47-69 • 10 



PRINCIPAL mEIANGULATION. REDUCTION OF FIGURBS. 

Rgure No. 31-(Continued). 

Equations between the Factors 

No. of 
e 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Value of 
e 

- 0.416 
- 1-504 
+ 0.442 
- 1.367 
+ 1.040 
+ 0.769 
- 0.998 
- 1.087 
- 2-7 

+11.7 

Co-efficient8 of 

x, x, '9 x4 '6 x, x, x, x,o 

+0-34 ... ... ... ... ... ... +oe17 - 0.25 ... 
+om66 ... ... . . .  ... +0'33 +oe28 + 2-14 - 3.40 

... ... +0'40 . . .  ... +oa27- - 1-06 ... 
... ... +0'47 , . . ... +om25 - 0.55 

... ... +0'44 ... +oS1z - 0.64 

... +om35 +o.zz .., + 3.i7 

+oS55 $0.08 - 1-50 + 0.80 

+1'35 + 0.48 + 0.24 

+284.30 -101.92 

+ 230' 27 

Values of the Facton, 

x, = -  J '0947 

XP = - 0'5437 
X, = + 1.2366 
A = - 2.7814 
X6 = + 2'4070 
x6 = + 4'4301 
x, = -  3 ' 2583 

$ = - 0'2951 
x, = - 0.0255 
h0 = - 6.0198 

Angular errors i n  seconds 

x1 = + 0'109 xi, = + 0'054 
x., = - 0-020 xlS = - 0.769 
X, = - 0.236 X14 = - 0'272 
x4 = - 0'040 Xl6 = - 0.326 
x5 = - 0'140 xla = + 0.253 
x,, = - 0'301 x17 = + 0'341 
x, = - 0.199 = + 0.446 
xg = - 0.912 x,, = + 0.188 
10 = - 0.092 x, = + 0.027 
Xio = + 0'254 Xnl = + 0.135 
Xll = + 0'134 XB = + 0.419 

[wxS] =14'94 



MANGALORE MERIDIONAL SERIES. 

Figure ATo. 32. 

Observed Angles 

zs  
No. Value & 

.%'S 

IB 
o / P/ 

1 78 5 23.28 -08 

2 49 36 4-03 ' I 0  

40 34 45'55 '07 

4 62 g 29-71 'O9 

5 77 15 46.02 '08 

6 66 9 10.10 * o j  

7 4 0 4 6 3 7 ' 7 3  '" 

8 73 4 1 4 . 5 ~  '10 

9 58 13 12.61 -06 

10 71 34 38.19 -10  

11 50 12 10.83 - 1 2  

12 57 7 41-31 ' 0'1 

13 58 1 7  23-92 '13 

14 64 4 56-38 - 1 2  

15 85 36 34.16 -08 

16 49 18 51.55 - 1 2  

17 45 4 35'85 - 2 2  

Values of the Factors 

X, = - 5.2892 

X, = + 0.5710 

h, = - 0.2941 

X, = -1.2qq8 

X, = - 1 ' 9949 

ha = - 0.5705 

X, = - 0.0108 

Equations to be satisfied Factor 

x, +x4 +x, ... ... ... #..  = e l = - 1 . 3 0 3 ,  X, 

... ... ... ... x, +x7 +x, = e, = + 0.142, X, 

... ... ... ... x9 +xl0 +xll = e, = - 0.131, & 
... Xla + xis +x14 ... .., ... = e, = - 0'433, X4 

Xl6 +x16 +x17 ... ... ... = e , = - 0 . 9 1 0 ,  X, 

-x, -x, +xs +x6 +x9 +x,, +x,, = e, = - 0.882, A, 

18xa -5x1 + 5x6 - I I X ,  + 7xg -25% .,. = q =  - 5-53 
+I,  xl1 -,xi0 +10xl4 - 1 3 ~ ~  + % I  x17 - 8 x a  

x, 

Equations between the Factora 

Co-eficients of 
No. of Value of 

e 

1 

2 

3 

* 
5 

6 

7 

Angular errors in seconda 

x, = + 0.050 * x, = + 0.092 XIS = - 0'144 

X, = + 0.038 X, = + 0.050 x14 = - 0.162 

Xs = - 0'410 X9 = - 0'052 Xl6 = - O ' Z O ~  

x4 = - 0.465 xlO = - 0'022 Xl6 = - 0.216 

x6 = - 0'428 xll = - 0.057 '17 - - - 0.489 

x 6 =  0'000 xl, = - 0 . 1 2 7  

[wxs] = 9.93 

1 Ll &2 h, Ad x6 % % 

-1.303 

+0'142 

-0.131 

-0'433 

-0.910 

-0.882 

-5'5 
- - 

$0'24 ... ... ... ... +0.07 - 0'59 

+0.26 ... ... ... +0.05 - 2-05 

+0.28 ... ... +0.06 + 1-34 

... + 0'32 + O ' O f  - 0'49 
it +oe42 +0.08 + 2-46 

+om51 - 1.40 

+ 330'39 
---- - --- 



PRINCIPAL TRIARQULATION. REDUCTION OF FIGURES. 
67-D. 

Figure No. 33. 

Observed Angles 

1;; 
No. Value a - ~  r M . e 

SB 
Frl 

0 1 11 

1 50 0 50'79 '11 

2 61 4 1 ~ 0 0  a08 

3 68 55 10.07 '05 

4 46 ;z 44-30 -15 

5 6 9 3 3  32-05 '07 

6 63 33 45'78 '10 

7 37 .?j 47-99 '11 

8 66 11 35-59 '12 

9 76 12 37-46 -10 

10 90 35 34.63 -11 

11 38 26 12-32 -04 

12 50 58 15'27 'I3 

13 98 50 2 0 ' 7 7  '09 

14 47 34 18.94 . -18 

15 56-26 53.26 '07 

16 73 49 13'5' ' 04 

17 49 43 56-42 '05 

18 44 52 46'77 '07  
19 52 39 54'26 '07 

20 82 27 21-30 -15 

Values of the Factora 

X1 = - 1.1053 

Xa = + 0'4773 
)Ls = - 1.7538 

X, = + 0-6200 

X6 = + 0'4995 
X, = - 1'0442 

= - 0.5139 

)Ls = + 0.0167 

Equations to be satisfied Factor 

... ... XI +Xa +Xs = el = - 0.329, A1 

... ... x4 +"5 + '6 - - e9 = + 0.083, X, 

... ... XI +x8 +% - - e, = - 0,647, X, 

... . . a  x10 + x11 + x11 
- - e 4 =  +0.136, X4 

... ... XI, + xlo + '17 - e, = + 0.055, Xs 
- 

... X18 + "19 + xN , . . - - e, = - 0'350, X, 

X1 + XJ + X, + "10 3 . .  - - e., = -0.7353 ' ~ 7  
-XIS -'14 + XI; + "la 

gx,  I x +lox, - 8 1, 

-Iora +] . fx l s  -27xll + 2 3 q 4  $ 3 ~ ~ ~  - e8 = + 9-31 &I +5" i - +r8x17 - 6 x 1 6  + 3 x N  -16x1, 

Equations between the Factors 

Co-efficients of 

Xl A, % X4 A, &I x, x, 

+oS24 . . .  ... ... ... ... +oarI  - 0.43 

+om32 ... ... ... ... +om15 + 0.44 

$0'33 ... ... ... S O ' I I  - 0.70 

... ... +oa28 +o.rr + 1-13 

+t +o.16 ... $0.07 + 0.66 

+o-29 +oS07 - 0'67 

+o-89 - 3-87 

+ 219'16 

No. of 
e 

- 

1 

2 

3 

4 

5 

6 

7 

8 

Angular errora in seconds 

x1 = - 0.178 x8 = - 0.231 . x16 = - 0~001 

x9 = - 0.103 xp = - 0.167 xl6 = + 0.016 

xg = - 0.048 xl0 = + 0'012 xl, = + 0.040 

x4 = - 0.006 xll = + 0.007 x18 = - 0.109 

XI, = + 0'024 x19 = + 0'117 XI9 = - 0'092 

x, = + 0.065 x,, = 4. 0.051 xm = - 0.149 

X7 = - 0'249 Xlr = + 0'153 

[wx9] = 2-55 

Value of 
e 

-0.329 

+om083 

-0.647 

+oa136 

+omo55 

-0.350 

-0'735 

+9'3 



MANGALORE MERIDIONAL SERIES. 

Figure No. 34. 

Observed Angles 

a* E %  No. Value ." 7s 
CG 

0 ' II 

1 49 8 3 7 . 2 8  - 0 7  

2 47 53 33'50 "2 

3 82 57 49'72 ' 1 7  

4 85 56 23-64 '13 

5 62 4 7-84 ' ~ 4  

6 31 59 31-15 - 1 2  

7 52 13 41.24 -08 

8 64 10 47.36 ' 15 

9 63 35 32'94 '08 

10 58 40 47-18 '08 

11 54 3 39'48 '09 

,l2 67 15 35'41 '08 

13 62 37 49'65 '09 

14 70 22 16-40 -13 

15 46 59 55'93 '22  

16 51 22 41-13 ' '3 

17 44 35 51-65 ' 2 2  

18 84 I 28-54 -05 

Values of the Factors 

Xl = - 1 '5477 

x, = + 3.2026 

X, = - 1'6979 

X = + 0'4220 

Xs = - 0'1553 

h, = - 1.9841 

X, = -t 0.3206 

k,, = - 0.0633 

Equations to be satisfied Factor 

... ... XI +x, +Xs , . . = e l  = - 0.412, 

. . .  ... x4 +xs +xa . a .  
= e3 = + 1.130, & 

... ... ... XI + x8 + SO 
- - e , =  - 0.452, Xs 

... ... ... Xl0 + x11 +XIS - - e4 = + 0.171, X4 

... ... ... '1s + '14 +'lS = e6 = - 0.252, Xs 

... '10 +'17 . . , = e, = - 0.466, X6 

x1 +x4 +x7 
- +xlo +xis +s16 - e 7 = + o a 1 2 ,  '9 

zx ,  -19x, +34x6 - I I X ,  + I I  x, - I I X ,  
- e 8 = -  3 - 7 7  x, . 

+gXis -15x11 +20xl5 -8x14  + 2 x 1 8  -21x17 

Equations between the Factors 

No. of 
e 

1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in seconds 

x1 = - 0.086 x7 = - 0.110 x,, = + 0.015 

xp = - 0'041 x8 = - 0'150 X14 = 0.045 

xS = - 0.285 xg = - 0.192 x16 = - 0.312 

X, = + 0.458 xl0 = + 0'059 x16 = - 0.216 

x, = + 0.546 xll = + 0.123 X17 - - - 0.144 

x,, = + 0.126 x19 = - 0.011 x18 = - 0.106 

[wxq =6-$9 

Value of 
e 

- 0'412 

+ 1~130 

- 0.452 

+ 0.171 

- 0.252 

-0.466 

+ 0.12 

- 7'7 

Co-efficients of 

4 b h A, X6 '6 '9 ha 

... ... ... +oS36 ... . . .  +0.07 - 1-94 

... ... +0'39 ... +0'13 + 2'54 ... 
+os31 ... . . .  ... +oe08 - 0.77 

+oa25 ... ... $0.08 - 0.63 

. . .  .E +oS44 +o.og + 3-36 

+omqo +o.rg - 4-52 

... +0.58 

+447'76 



PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 

Figure No. 35. 

Observed Angles 

M z 5 
EG No. Value - - ;; el 
@ 

0 1 X  

1 61 55 34'36 '05 

2 5 9 1 3 q 3 ' 2 7  '07 

8 58 51 4'71 a06 

4 61 29 28-92 -06 

5 58 7 40'94 '09 
6 6 0 2 2 5 1 ' 0 2  -10 

7 38 53 33'33 "6 

8 43 35 1 4 . 9 ~  '15 

9 59 27 14'88 '12 

10 38 4 0.71 '07 

11 65 49 42.09 '13 

12 54 2 7-35 -06 
13 60 8 14-26 .o9 
14 88 16 25.86 -11 

15 38 41 6-43 -08 

16 53 2 29.76 -11 

17 43 35 17'69 .09 
18 38 3 5 7 - 2 1  '07 
19 59 27 10.45 '09 
20 38 53 37-08 '07 

Values of the Factors 

X, = + 3.8372 
X, = - 2 '  7484 

b = + 3'7376 
= + 3'1441 

X, = - 0.7643 

X, = + 0.2238 

= + 1.0967 

&, = - 3.3264 

& = - 0 '0772 

X,, = - 0-0092 

- 

Equatious to be satisfied Factor 

x1 + xg +x3 ... ... ... - el = + 0.529, h - 
... ... ... x4 +X6 +x, - - e , = - 0 . 8 8 9 ,  h, 

X7 +X8 + x, +XlO a , .  ... - - e, = + I ' J 5 7 ,  x, 
... ... '11 + '19 .,. - - e4 = + o e 4 3 4 ,  A4 

... ... Xir + X i s  +Xi6 ... - - eS = - 0.562, X, 
... ... '17 + Xla  +Xi ,  +Xno = e6 = + 0'210,  X, 
... '7 +%l +'17 +'18 ... = q =  + 1'159, h7 

XI + X, +x7 +x, +xil + x14 = e g = - 0 . 4 8 ,  &, 
13xs - 1 2 ~ ~  +12x6 - 1 3 ~ ~  

+ 2 7  x10 I - - -  = e, = -16-1, 
- 1 2 ~ ~  + I Z X ~ ,  - 15xlp + 15 x16 -26 x16 x, 

3 x8 -23 x7 + 29 x18 -27 xI0 t 26 xp0 + 2 lilp = qo= - 7.6, ho 

Equations between the Factors 

e 

1 

2 

3 

4 

5 

6 

7 
8 

9 

10 

Angular errors in seconds 

xl = + 0.026 x, = + 0.058 xlS = + 0~100  

Xp = + 0'333 x, = + 0.691 x16 = - 0 .212  

x, = + 0 ' 1 7 0  xlo = + 0.133 xl, = + 0'119 

x4 = - 0.365 xl, = - 0-024 Xie = + 0'074 
xg = - 0.157 x,, = + 0.258 xlD = + 0.018 

x6 = - 0.367 xis = + 0.200 xpg = - 0.001 

]LI = + 0 ' 2 7 j  x,, = - 0'450 

[wxp] = 14.82 

No.ofValueof 
e 

+ 0.529 
- 0.889 

+ 1-157 

+ 0.434 
- 0.562 

+ o m 2 i o  

+ ' ' I 5 9  
- 0.48 

-16.1 

- 7 - 6  

Co-efficient8 of 

A1 X, X, X4 A6 X, Xg A, X10 

+0.18 ... ... ... ... ... ... + 0.05 - 0.06 ... 
+oS25 ... ... ... ... ... + 0.06 + 0.03 ... 

+omso ... ... ... 4-0-28 + 0.3 1 + 0.45 - 5'1 2 

+0.28 ... ... ... + o . ~ g  + 0.18 ... 
+0.30 ... ... +o-11 - 0.43 ... 

+oa32 ~ 0 . 1 6  ... ... + 4'0; 

* +0'44+0*16 - 1'44- 1.65 

+oa66 ... - 3'23 

i-223'43 - 51'03 

+ 243'57 



MANGALORE MERIDIONAL SERIES. 

Figure No. 36. 

Observed Allgles 

d 

;z No. Value 
. gg - 
PC; 

o r n 

1 71 46 50'11 'O3 

2 51 30 46-83 -06 

3 56 42 25-58 -04 

4 43 44 47-58 '04 

5 63 22 13-93 '09 

f? 72 53 0'33 -06 

7 87 18 39-87 '08 

8 38 33 17-79 '04 

9 54 8 2 .20 ' 03 

Equations to be satisfied Factor 

... ... ... x1 + xs +xs - - el = + 0.826, 
'9 

... ... ... x4 +xs +xa - - ep = + 0.760, x, 

... ... . . .  X7 +xe + x9 
- e , = -  I -262, x, 

... ... ... X i n  + X l l  +XIS - - e, = + 0.550, - 
X4 

... ... ... XIS + Xir + Xis - e5 = - 1 a 353, Ah 
- 

... ... ... Xl6 + '17 + X i e  
- - e, = + 0.407, 

X6 

... . . .  ... Xi9 + xm + %I = q =  + 1.068, % 

. a .  ... ... Xss + xn $- XN - e8 = - O'  3'41 - x, 

... ... ... Xes + XPS ‘ +% - e8 = + 0.480, h - 

XI +x4 +X7 + Xlo + Xis . . - el, = - 0.32, - 
X10 

X ~ Y  + Xlr  + X i a  + X l e  + xm + Xes - e,, = - 0'53, - 
XI1 

13Xs -I7Xa + 7 %  -11 xj + Igx9 -27 Xe 
- el, = - 53-1, + 30 xl, - 1 1 xll 1- 14 '16 -I7 1 - X1s 

11 1 - C X , ~  + 15 Xla -114x~7 +15Xei - I I  X, 

- el, = + 45.8, 
+14x, - 2 4 ~ ~  + 18 xp7 - 8x, + 6 *IS - 14 1 - hs 

d 

2 + 

No. Value ra.5 EG . - gs 
PC; 

o f I/ 

10 82 41 57'34 '02 

11 62 41 6-32 '04 

12 34 36 58-23 -08 

13 74 2 7 4 4 ' 7 8  '04 

14 50 48 4.66 - 0 7  

16 54 44 11-14 '03 

16 69 17 32-77 '10 

17 56 19 56-71 '05 

18 54 22 33'45 '04 

- 
cd 
0 * 

No. Value 2% 
G.3 

3s 
o r x 

19 63 I I  H * I I  ' 03 

20 61 17 27.13 .04 

21 55 31 25'45 '03 

22 81 35 17-13 '04 

23 41 13 6.71 -02  

24 57 1 1  38.28 ' 0 2  

25 60 30 55-57 - 1 2  

26 70 3 38-05 -05 

27 49 25 2 8 . ~ 3  '03 



PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 
61-D. 

Figure No. 36- (Continued). 

Equations between the Factors 

Co-efficient8 of 

A1 X, X4 '6 X, X, X, Xlo X I 1  XIS X I a  

... ... ... ... ... ... +o-13 ... ... , . .  +oso3 - 0.50 ... 

... ... ... +os19 . . .  . . a ... ... ... +oso4 - 0'57 ,., 

... ... ... +oars ... ... ... ... +0.08 - 0.63 ... 
... ... ... +o-14 . . .  ... +0.02 +0.08 + 1-96 + 0.40 

... ... ... +o.14 ... +oSo4 -1-0-07 - 0.77 - 0.18 

... ... ... ... ... ~ 0 . 1 9  +oaro - 0.10 
... ... +O'IO ... +oso3 ... + 0.01 

... +0.08 ... +omo4 ... - 0-20 
+oa2o ... +oS12 ... + 0.14 

... +0'2I ... +O.ZO 

$0'44 + 1.21 ... 
+176.79 -10.79 

+ 70' 99 

No. of 
e 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Value of 
e 

+ 0.826 
+ 0.760 
- 1.262 

+ 0'550 
1.353 

+ 0'407 
+ 1.068 
-0.304 

+ 0.480 
- 0.32 

- 0'53 
-53.1 

+45-8 

Values of the Factors 

h? = + 4'0957 
A, = + 2'1,593 
A, = -11.6108 

A, = + 9.6460 
X, = -10.9007 

A, = + 3'7186 
X, = +11-3851 

Xe = - 1'3351 

x, = + 3.5686 
X,, = + 2 6004 
A,, = - 2.5118 
XIS= - 0.4311 
XIS = + 0.4836 

Angular errors in seconds 

x1 = + 0'201 xl,, = + 0' 226 x,, = + 0.266 
x, = + 0.685 x,, = + 0.708 x, = + 0.243 
x3 = - 0.060 xIP = - 0- 464 Xs1 = + 0'5.59 
x4 = + 0'190 xlS = - 0.216 X, = - 0.154 
x6 = + 0.621 x,, = - 0.426 xp3 = - 0.259 
x6 = - 0.051 x16= - 0-711 x, = + 0~x09 
~7 = - 0'721 X16 = + 0'121 q6 = + 0'127 
x8 = + 0.001 x,, = - 0.153 xq6 = - 0.015 
xp = - 0.542 X ~ S =  + 0'439 x, = + 0.368 

[ W X ~  = 101.03 



62,. MANGALORE MERIDIONAL BERIE9. 

I Agure No. 37. 

Observed Angles 

Z -  
2% No. Value m~ 
.G g 
4 

#I o r 

1 34 6 12-08 -08 

2 56 36 29.65 

3 33 27 2.89 -03 

4 55 50 16-86 - 0 7  

5 56 49 56.42 ' 07  

6 33 52 44'89 '04 

7 55 37 8-29 .05 

8 33 40 12-80 '06 

Values of the Factors 

X, = + 0.8102 

h, = + 1.9087 

X, = - 1.0826 

X4 = - 2.0817 

b 

Equations to be satisfied Factor 

-XI -XS +xs +x, = el = + 0-417, Xl  

YXS -X4 +x? + X, = e9 = + 0.502, % 

x 1 +x9 +xs "'1 = q =  - 0-  j07,  X, 
+ x 6  +x6 +x? + x8 

1*477x, - 0 ' 6 . 5 9 ~ ~  + 1 . 5 1 4 ~ ~  -o*679xr 
= Q = - I m 3 9 7 ,  X4 

$ 0 ' 6 5 4 ~ ~  - 1 . 4 8 9 ~ ~  +oe684x, -l'501Xg 

Equations between the Factors 

No. of 
e 

1 

2 

3 

4 

Angular errors in seconds 

x1 = - 0'397 x6 = - 0.114 

xp = - 0.021 x8 = + 0.113 

xS = - 0.184 x, = - 0.030 

x4 = - 0'111 % = + 0.237 

[wx7 = 4'74 

. I Co-efficients of 

Value of 
e 

+0'417 

+om50z 

-0'507 

-1.397 

'9 Xs x, A4 

+0'23 . . . -0'01 -0.1056 

+ O . Z I  +osor  -0.0538 

8 +Oa44 + 0 - 0 2 0 0  

+0.5703 



PRINCIPAL TRIANGULATION. . REDCCTION OF FIGURES. 
63.=. 

Figure No. 38. 

d p r i l ,  1887. 
W. H. COLE. 

In charge of Computing Oflca. 

J 

Observed Anglee 

d 

8 %  No. Value a - g  
$ 5  

o t It 

I 32 38 3-43 'O9 

2 90 30 21'32 '07  

3 56 5' 37-40 '04 

4 36 25 2-47 '04 

5 54 28 20-3a '06 

6 89 6 40'72 -04 

7 52 38 54-15 '07 

8 60 18 14.90 '03 

9 67 2 53-09 -07  

10 95 39 50'54 '08 

11 38 1 5 4 ' 4 4  '04 

12 46 18 17-38 -07 

13 56 50 45-36 -04 

14 54 18 59.81 -04 

I5 68 50 18-02 -06 

16 8 j  47 24'42 '04 

17 58 40 7-35 '06 

18 35 32 30.60 '07 

Values of the Factors 

X, = - 0' 6330 

& = + 8.6592 

A, = - I .9988 

A, = - 0' 7197 

X, = + 11.8518 

X, = - 0' 7944 

x , = -  0.4561 

X , = +  0 . l l O I  

Equations to be satisfied Factor 

... ... ... xi + x9 +x, = el = - 0.106, X, 

... ... ... x4 +x5 +x, - e, = + l m 0 9 5 ,  X, - 

... ... x7 +x8 +xp # , a  - q = -  O.342, h - 
0 

... ... ... =lo +x11 +xi, - - e, = - 0.138, X4 

... ... ... Xis + X i 4  +- X i r  
- - e5 = + 1.630, X6 

'16 +'17 ... ... ... + xis - - e, = - 0.008, X, 

XI +x, + X7 +XIO +XI, +XI, - - q = + 0.37, X7 

14xS + O X ,  + O X ,  - 1 5 ~ ~  + 9xo - 1 2 ~ ~  1 = e, = + 8.3, 
+ZOxle-27xll + ~ x ~ ~ - I ~ x ~ , + ~ o x ~ ~ - I ~ x ~ ~  

Xr 

Equations between the Factors 

N ~ .  of 

e .  

1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in seconds . 

x1 = -0.098 x7 = -0.172 xlS = +0.456 

Xp = -0'044 X, = -0'100 X i 4  = 4-0.404 

x, = +om036 x9 = -0.070 x15 = i-0.770 

X, = i 0 . 3 2 8  xl0 = -0'094 XI, = -0'050 

x6 = +on421 xll = -0.148 XI, = -0'134 

r, = +0.346 xle = +0'104 x,, = +om176 

[wx9] = 30'41 

m 

\ralue of 
e 

- 0.106 

+ 1.095 

- 0.342 

- 0.138 

+ 1.630 

- 0.008 

+ 0-37 

+ 8 .3  

Co-efficient8 of 

Xl x, x, a4 X6 x, x, 

... ... +oS2o ... , , .  ... +omog + 0 ~ 5 6  

+o.rq  ... ... ... ... +oSo4 - 0.90 

+oS17 ... ... ... $0.07 + 0.27 

+o.r9  ... +o.o8 + 0.32 ... 
Q +oS14 ... +omo4 - 0.10 

+oS17 S0 .04  + 1'32 

$0.36 ... 

I +176'73 



MANGALORE MERlDlONAL SERIES. 

PRINCIPAL TRIANGULATION. TRIANGLEB. 

None.-1. The values of the ddw are given in the same lines with the oppolite angler. 
8. Ihtionr XVII (Kem), XIX (dlaanb) md XXII (Bori) appertain to the Bombsy Longitudinsl Series. 

No. of Triangle 
Number md Nune of Station 

XIX (Alaunda) 
XVII (Kern) 
I (K*) 

Corrections to Obaerved Angle 

aircait 

15 

Corrected Plane 
Angle 

0 1 .  

77 21 37'333 
46 26 7.409 
56 1 2  15.258 

180 o 0.000 

16 

- 
.$ a , g aw rn 

I 

1'347 
1-346 
1.346 

Non- 
oimait 

66 17 38.238 
54 48 58.771 
58 53 22.991 

Total 

4 

- '140 
- .085 

Figure 

4 

- 'xaq- 
+ '034- 

Dirtanw 

I (Kelaa) 
XIX (Alaunda) 
XXII (Bori) 

+ '220 
+ '312 
- -007 

Circuit 
--ppp 

n 

'016 
'119 

+ '135 

Mil- 

31 '484 
23.380 
26'814 

25'003 
22.319 
23.380 

Log. feet 

5.2207263~3 
5'0914777,2 
5.1509951~9 

5'1206308,7 
5~0713018,9 
5.0914777,~ 

circuit 

Y 

46 

46 

27'371 
39'731 
31'484 

29.898 
33-389 
27.371 

33.389 
41'731 
12'319 

Feet 

166236.49 
1q446'20 
141577.81 

132017.31 
117842'49 
123446.20 

5.1599447,6 
5.3217655~4 
5.2207263,3 

5'1982699,1 
5.2462345,8 
5'1599447,6 

5'2462345,8 
5'3430952,5 
5.0713018,g 

835 

3'155 + '525 180 o 0.000 

XVII (Kern) - .6c6 43 18 30.166 
1 ( K h )  + '084 84 36 33.225 
-11 (Sulki) 52 5 6.609 

144525'59 
209780'70 
166236'49 

157859'20 
176zgz.80 
144525'59 

176292.80 
220340.98 
117842.49 

I (Kalse) 
11 (Sulki) 
111 (Palvan) 

XXII (Bori) 
I (Kalaa) 
I11 (Palvan) 

o 0.000 

57 56 30'717 
71 10 9.000 
50 53 20.283 

180 o 0.000 

52 51  17.522 
94 56 54'935 
32 1 1  47.543 

0 0.000 

5'666 1- '504180 

+ '372 
- .oz5 + '318 
+ '665 

-026 
- -480 

'343 

- '797180 

5'1x5 

1.634 
1.635 
1.634 

4'903 

- '125 + '151+ - 1 5 x 1  1 - '329 - -521 + '178- 



PRINCIPAL TRIANGULATION. TRIANGLES. 
65-D. 

3 a Comeations to Obrerved Angle 

5 Correctad Angle P h e  * m ~iv ( -cuit I zit 1 Total 

I . I h'umber and Name of Station 

I 
n * I *  5 I 0 1  Y 

1-265 - '264,- '039 - '303 58 24 16.2 2 
1'265 + '200+ '042 + -242 46 45 41'3 7 

-- 

I 
1.265 - . I I I ~ -  . O O ~  - '114 74 50 2'321 

3'795 - '175 180 0 0.000 

+ '210 48 57 30.932 + '296 49 28 40.468 + .648 81 33 48.600 
1 2.664 +1'15418o o 0.00~ 

+ '099 77 21 25'726 - '096 64 49 25'271 
+ '376 37 49 9 . 0 3  

3'849 -- + '379180 o 0.000 

- '535 61 26 46'455 
- '253 45 52 47'767 - '141 72 40 25.778 

4.471 - '929180 o 0-000 

'805 - - '052- '382 74 57 43'223 
'804 - :$;;I 1 + -050- -593 41 37 58'643 
'804 - '314 + -002 - -312 63 24 18.13~ 

2'413 -1'287 180 o 0.000 

1.196 67 46 59.916 
1.195 + '108 - '075 + '033 55 35 3'388 
1.196 + '154 -- 1 1: '1:: + '172 56 37 56.696 
3'587 -- 180 o 0.000 

- '1x9 61 35 31'613 
+ '042 43 7 48'175 

1.188 75 16 ~ O * Z I Z  

3 ' 563 180 o 0.000 
I I 

I1 (Sulki) 
111 (Palvan) 
1V (Pdcl~vad) 

TI1 (Palvan) 
IV (Pbchvad) 
V1 (Aundh) 

VI (Aundh) 
IV (Pdchvad) 
VITl (KundaI) 

IV (Phhvad) 
VIIl (Ku~~dal) 
VII (Palei) 

11 (Sulki) 
IV (Pbcl~vad) 
V (Katphal) 

IV (Pichvad) 
V (Katphal) 
V l I  (Palei) 

VII (Palei) 
VIII (Kundal) 
I X  (Dandoba Dongar) 

VIII (Kundal) 
IX (Dandoba Dongrr) 
XI1 (Majala) 

I X  (Dsndoba Dongar) 
XI1 (M~jala) 
XI11 (Mnvinhtinda) 

XI1 (Majala) 
XI I I (Mbviul~tinda) 
X l V  (Hatarvat) 

VII (Palei) 
1X (Dandoba Dongar) 
X (Daphlhpur) 

X (DaphlB ur) 
I X  ( ~ = d ~ % .  Dongu) 
XI (Athni) 



GO-D. 
MAISGALORE MERIDIOXAL SERIES. 

Corrected Plane 
Angle 

O I Y  

54 2 44.358 

No. of 

Circuit 

Number and Name of atation 

I X  (Dandoba Dongar) 

Triangle 

Non- 
circuit ~ o g .  feet 

5.1862495~3 

a - 
'g ** rn 

I, 

1.723 
5.2633148~0 
5.1672542~4 

5.1968582,5 
5'3534102,o 
5.0617697~9 

5'133447295 
5.0245964~8 
5'0412545,6 

5.0908386~4 
4.9575146,s 
5'1334472,5 

4.9250694~7 
5.0713226~1 
5.0908386~4 

4.9689881~8 
5.0166816~9 
4.9250694,7 

4 .99482~5~6 
5.1434817~5 
5.0245964~8 

4.9869381.2 
5.0166816,9 
4.9948225,6 

5*0267449,5 
5.0545618,8 
4.9689881~8 

5.0464716~2 
4.9379866,L 
5.0267449~5 

5~0205521~6 
4 .84457~7~6 
5 . 0 ~ 6 ~ 7 1 6 , 2  

4.9237740~8 
5*1302064,3 
5'0205521,6 

65 

66 

57 

58 

69 

60 

6 1 

62 

X I  (Athni) 
XI11 (Mlvinhfinda) 

I X  (Dandoba Dongar) 
X I 1  (Majala) 
XIV (Hatarvat) 

XI11 (Mdvinhtiuda) 
XIV (Hatarvat) 
XV (Karabgati) 

X I V  (Hatarvat) 
XV (Karabgati) 
XVII  (Karigudd) 

X V I I  (Kari y d d )  
XV (Karabgati) 
XIX (Kolnnhatti) 

XV (Karabgati) 
X I X  (Kolanhatti) 
X V l I I  (Kathlrigad) 

XI11 (Mbvinhdnda) 
XV (Karabgati) 
XVI (Manikeri) 

XV (Karab ati) 
XVI  ( ~ a n i i e r i )  
X V I l I  (Kathhigad) 

X V I I I  (Kathdrigad) 
XIX (Kolanhatti) 
X X  (Chikk Nandihalligudd) 

X I X  (Kolanhatti) 
xx (Chikk Nandihalligudd) 
X X I  I (Ynl6r) 

XXII  (Yllur) 
XX(ChikkNandihal1igudd) 
XXlII (Samahergad) 

(Samehergad) 
X X  (Chikk Nandihalligudd) 
XXV (Kalkera) 

Dttance 

~ e e t  

153549'90 
340 

341 

342 

343 

A 

~ i l ( ~  

29.081 
183364'30 
146978.66 

157346.94 
225636'94 
115284.20 

135971'30 
105827.00 
109965'03 

123264.67 
90680.66 

135971.30 

84152'98 
117848'11 
123264.67 

93108.25 
103915.83 
84152'98 

98814.92 
139149'54 
105827'00 

97037.16 
103915.83 
98814.92 

106351.83 
113386'63 
93108.25 

111293'97 
86693-53 

106351'83 

104846'08 
69915.38 

111293.97 

83902.15 
134960.41 
104846.08 

Corrections to Obaerved Angle 

34.728 
27.837 

19.801 
42.734 
21.834 

25'752 
20.043 
20.827 

23.346 
17'174 
25'752 

15.938 
22'320 
23.346 

17.634 
19.681 
15.938 

18.715 
26.354 
20.043 

18.378 
19.681 
18'715 

20.142 
21'475 
17.634 

21.078 
16.419 
20-142 

19.857 
13'242 
21'078 

15.891 
25.561 
19.857 

~ g u r e  

81 

- '254 
1.723 - '054 75 9 48'845 
1.722 - '134 50 47 26'797 

5 ' 168 

1 '339 + '301 
1 '340  + '724 
1.339 - '027 

4.018 

- '043 7s  5 22.337 - -018 49 36 3 .113  
'899 jz 18 34.550 

2.698 

+ '493 + .388 + '422 

circ,t 
----- 

,I 

180 o o.000 

62 9 29.342 
40 34 45.077 
77 15 45.581 

$2 
11 

+ '015 

2 '583 +1.303180 o o . m  

- -041 40 46 36.940 
- '032 66 9 9.319 
- -069 73 4 13'741 

2.248 - ' I42  180 0 0.000 

+ '081 58 13 12.104 
+ '041 71 34 37.644 + '009 50 1 2  10.252 

1.761 + . I Q I  180 o 0 . m  

-823 + .489 + '039 + -528 45 4 35'555 
'824 + '205 + '023 + '228 85 36 33.564 
-823 + '216 - -062 + -154 49 18 50.881 

+ *910180 o o ' o m  

-681 + '127 + ' 0 2 9 +  '156 57 7 40.785 
.681 + '162 + '013 + '175 64 4 55'874 

- '042 + -- ' 1 0 2  58 4 i  23.341 

TOW 

Y 

- '239 

2.189 -- 
'683 
6 8 2  
a682 

2 '047 

I '687 . - 

2.084 - -1361180 o 0.000 

+ -433 

+ - 1 2 1  

+ '059 
-- + '149 

-- + -329180 

'000 

- 0 0 3  
- .o80 

- '083 

I - '0.24 + -024 + wb-  
- '065,- '015 

180 o o 'ooo 

61 4 0 '391 
68 55 9 '399 
50 0 50.210 

o o 'ooo  

69 33 31'367 
46 52 43.615 
63 33 45.018 

180 o o*ooo  



PBINCIPAL TRIANGULATION. TRIANGLES. 
67-D. 

No. of 

Ohnit 

63 

64 

66 

66 

67 

68 

69 

70 

Trirngle 

Non- 
'crrcuit 

344 

M 5  

346 

347 

Number and Name of Station 

XX (Chikk Nandihalligudd) 
XXV (Kalkera) 
XXIV (Navalbr) 

XVIII (Rathirigad) 
XX (Chikk Nandihalligudd) 
XXI (Hir6kummigudd) 

Corrected Plane 
Angle 

0 1 4  

33 35 21.346 
98 50 20.302 
47 34 18.352 

180 o 0.000 

82 27 20.592 
44 52 46'000 
52 39 53'408 

o 0*000 

56 26 52.191 
49 43 55.402 
73 49 12.407 

I I 
g 

n,w m 

I 

' 41 I 
'412 
-412 

1 '235 

2.680 

X S  (Chikk Nandihalligudd) I -045 + .oox - '025 
XXI (HiriSkummigudd) 1.045 - '040 + .067 
XXIV (NavalGr) 1.045 - -016 - '042 

3'135 - '055 180 o 0.000 

XXV (Kalkera) + '292 82 57 49.708 

+ .350180 

- '024 + '027 
- -058 

Corrections to Obeerved Angle 

Milw 

I I  -910 
21 '273 
15.891 

I 
26'775 
19.058 
21'475 

23.234 
21.273 
26.775 

Log. feet 

4'7985553,9 
5'0504568,9 
4'9237740,8 

5'1503636,1 
5moa7086,3 
5'0545618,8 

5.0887598,~ 
5'0504568,9 
5.1503636~1 

+ '037 - 893 + ' 109 + '0x4 
'893 f '092 - '051 

15.628 
11.683 
11 '910 

22.138 
17.390 
15'628 

17'189 
20.873 
22'138 

18'137 
19'580 
17.189 

19.482 
21'996 
11 '683 

17.184 
19.5 0 
19.482 

17.660 
17'592 
18.137 

17.153 
17.852 
17.660 

27'740 
24'097 
17.252 

Distance 

Feet 

62886.20 
112319.95 
83902.15 

141372.06 
100625.63 
113386.63 

122676'06 
112319'95 
141372.06 

4.9165485,4 
4'7901704,6 
4'7985553,9 

5.0677693~7 
4.9629426,4 
4.9165485,4 

4'9578889,3 
5'0422117,6 
5.0677693~7 

4*y811941,z 
5'0144533,g 
4 .9578889~  

5'0122710,4 
5.0649687~0 
4.7901704~6 

4'9580082,o 
5'0144533,8 
5'0122710,4 

4'9696339,8 
4'9679431,7 
4'9811941,~ 

4.95947463 
4.9743124~9 
4'9696339,8 

5.1657359,~ 
5.1046010,3 
4'9594746,3 

47 53 33'243 
8 37'049 

o 0.000 

84 I 28.064 
51 2 2  40.754 
44 35 51'182 

o 0.000 

46 59 55'520 
62 37 48.883 
70 2 2  15.597 

180 o 0.000 

58 40 46.503 
67 15 34'791 
54 3 38'706 

180 o 0.000 

62 4 6.814 
85 56 22.687 
31 59 30.499 

o o * o m  

52 13 40.684 
64 10 46.858 
63 35 32.458 

180 o 0'000 

59 13 22'349 
58 51 3.932 
61 55 33'719 

o 0.000 

58 7 40.522 
61 29 28.701 
60 2 2  50.777 

o 0.000 

82 28 47'070 
59 27 13'284 
38 3 59'646 

o 0'000 

XXl V (Naval6r) + '047 
XXVI (aanigudd) 

-912 + -412180 

XXIV (Navallir) + . 120  

XXVI (Qanigudd) + -219 
XXVII (Kundgol) + '127 

Totel 

n 

- -056 
- -176 

+ -186 
+ '123 + '041 

Bigwe 

I, 

- -051 
- -153- 

82517.97 
61683.71 
62886.20 

116887.84 
91821.14 
82517'97 

90758'84 
110207.65 
116887.84 

95762.20 
103384.02 
90758'84 

102865'82 
116136'50 
61683'71 

90783.77 
103384.02 
102865'82 

93246.80 
92884.48 
95762'20 

9 1 0 ~ ~ 8 2  
94256'76 
93246'80 

146465.69 
127233'37 
91090'82 

XXVII (Kundgol) 
XXVI (Ganiaudd) 
XXIX (Indb) 

Circuit 
----- 

4 

+ -028 
- '005 

'023 

I '786 

CirCUit 
Nan- 

,, 

+ 'qGb180 

+ '334 - .023 
- .059 

2.232 + -252 

XXVI (Ganigudd) - -044 
XXIX (Indhr) + '014 
XXX (Rhmaukiip) 

XXV (Kalkera) 
XXVI (Ga~ligudd) 
XXVll I  (Khnsgrudi) 

XXVI (Ganigudd) 
XXVIII (Khl~s6rudi) 
XXX (~mank i ip )  

XXIX (IndGr) 
XXX (Rrimankiip) 
XXXI (Bhedasghvegudda) 

XXX (Rhmankiip) 
XXXI (Bhedasghvegudda) 
XXSLII (Menshigudda) 

XXXI (Bhedasghvegudda) 
XXXIII  (Menehigudda) 
XXXIV (Chandragutti) 

- -141 

- '171 

a526 
- '453 

-151 

-1*130180 

+ '108 + '162 
+ .182 

+ '452 

- '317 
- '175 
- '037 

1 '899 

+ .ozo-  
+ a005 

. ~ O O  - '126 '025- 

I ' 500 

.664 
'664 
-664 

I '992 

+ ' 1 x 0  - ' 0 0 2  

+ '150 + .o r2  
+ .192 - . o r0  

1.811 - '529180 

+ '171 
+ '371 
+ '347 

+ -889180 

go8 
'go8 
'907 

2'723 

- ' 333 + ' 02  I - a691 + -003 ! I - .133 - -024 

- -312 
- a688 
- '157 

-1.157180 







M A N G A L O R E  M E R I D I O N A L  S E R I E S .  

PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHS. 

NOT&--8tationn XVII (Kem), XIX (hunds) and XXII (Bori) appertain to the Bombay Longitudinal Seriw. 

Etation B 

Number and Name 
of Mation 

X I X  (Alaunda) 
I (Kalas) 
11 (Sulk9 
XXII (Bori) 
I (Kdm) 

,, ,, 
I11 (Palvau) 
11 (Sulki) 
111 (Palvan) 
,, )I 

I V  (PBchvad) 
V (Kat~hal) 
1V (Phchvd) 
VI (Aundh) 
V (Katphal) 

V I  (Aundh) 
VII (Palei) 
VIII (Kundal) 
VII (Palei) 
VIII (Kundal) 

Azimuth at A 

0 1 ,I 

133 23 30'68 
86 57 21.92 

43 38 59.87 
85 28 33-33 
30 39 33'51 

324 14 45-12 
17 6 4.28 
351 25 0.21 

49 21 32'63 
100 15 58.33 

41 5 1  40'77 
326 53 56.74 
326 53 29.37 
15 5 1  1.19 
263 25 31-21 

97 28 46.82 
331 12  32-32 

32 39 20'27 
27 57 4.82 
354 44 45-81 

Btation A 

Latitude North 

0 1  * 
18 10 48-90 

YI 

s s  

18 26 53-37 

YY 

18 25 7'76 

I) 

18 g 19-24 

YI 

17 45 42'31 

?I 

9) 

17 50 19'43 
YY 

17 31 1-97 

YI 

9) 

93 

17 33 26.85 
17 33 18-25 

Oireuit 
No. 

8 

9) 

28 

Y* 

24 
$8 

26 

Bide A 6  

Log. Feet 

5.1509951~9 
5*2207263,3 
5'3217655,4 
5'1206308~7 

5'091477792 

5.0713018~9 
5.3430952,5 
5'1599447,6 
5.2462345,8 
5,1982699~1 

5.0760998,9 
4'9470693,8 
5.1439868~0 
5.0296143,6 
5'1095348~5 

5~0262187~0 
5.1041976,~ 
5.~279769~5 
5.1542642~1 
5'1952868~6 

~ ~ ~ ~ f ~ ~ $  

0 I 'I 

75 20 51  ' 10 

II 

11 

75 3 2'29 
YI 

74 40 15'27 
I? 

74 52 9.41 
33 

74 55 52-63 

II 

1) 

74 19 4.48 
II 

74 42 10.89 

91 

I) 

11 

75 4 12.37 
74 24 2-23 

Number and Name 
of station 

XVII (Kern) 
YY IY 

9s )I 

X I X  (Alsunda) 
IY 93 

X X II (Bori) 
I) IS 

I (I(alae) 
39 YY 

II (Bulki) 

YY YY 

m N 

111 (Palvan) 
YI YP 

I V  (Phhvad) 

(9 YY 

n YY 

YY IY 

V (Katphal) 
VI (Aundh) 

Azilnuth at B 

0 1  * 

313 17 54-83 
266 48 25-10 

223 31 17.53 
265 21 21-08 
210 36 8.49 

144 18 29.20 

197 2 35'55 
171 26 9'03 
229 14 24.73 
280 7 46.72 

221 47 31.76 
146 56 28-34 
146 57 28.18 

195 49 29.31 
83 32 9-41 

277 23 18.80 
1 5 1  1 5  40.83 
212 34 40.22 

207 53 38-72 
174 45 29'93 



PRIXCIPAL TRIANGDLATION. LATITUDES, LONGITUDES AND AZIlKTTHS. 
?I-D. 

v 

L 

Cimait 
No. 

26 

11 

27 
J* 

28 

11 

29 

30 

I) 

81 ' 

82 

W o n  B 

Number and Name 
of Station 

VIII (Kmdal) 
IX (Dandoba Dongar) 
X (Daphlzipur) 
IX  (Dandoba Dongar) 
XI1 (Majala) 

X (DaphlBipur) 
XI (Athni) 
XI1 (Majala) 
XI11 (MPvinhCmds) 
XIV (Hatarvat) 

XI (Athni) 
XI11 (MBvinhhda) 
I, 91 

XIV (Hatarvat) 
s 11 

XV (Karabgati) 
XVI (Manikeri) 
XV (Karabgati) 
XVII (Karigudd) 
XVI (Manikeri) 

XVII (Karigudd) 
XVIII (KatbBrrigad) 
XIX (Kolanhatti) 
XVIII (Kath-ad) 
XIX (Kolanbatti) 

,, I) 

XX (Chikk Nandihalligudd) 
S X I  (Hir&kummfgudd) 
XX (Cbikk Nandihalligudd) 
XXII (Yal6r) 

XXI (lW4kummigudd) 
XXII (Paldr) 
XXIII (Samehergad) 
XXIV (Navaldr) 
XXV (Bakem) 

X m  (Navalhr) 
(samehergsd) 

XXV (Ealkera) 
1, 11 

XXVI (Ganigudd) 

Azimuth st A 

0 1  * 

78 35 13'56 
16 59 40.76 

304 24 5 1.1 7 
301 35 18-84 

352 19 43'75 

253 40 10'57 
300 35 30'54 
64 14 4-92 
354 38 16.62 

23 32 19'87 

1 53 58-40 
45 31 56.66 
317 30 40'21 

354 54 58'03 
77 14 48.62 

359 9 25'39 
314 4 49-01 
306 45 41'90 
8 55 12'10 

264 46 4-25 

86 16 8-47 

321 53 45'72 
20 6 58.41 
20 45 48-35 
306 56 55.92 

91 44 36.16 
30 40 35-04 
308 13 13-56 
340 35 24-92 
50 8 56-97 

255 30 41.06 
"3 44 18-93 
76 8 30.67 

3" 57 34'30 
345 32 56-06 

25 53 3-42 
359 51 12-55 
294 30 2-99 
84 27 4-16 

36 33 30'61 

Stdon A 

Number and Name 
of 8t.tion 

VII (Palei) 
#8 11 

11 11 

VIII (Kundal) 
11 11 

IX @andobe Dongar) 
11 ;1 

91 J? 

11 11 

11 1) 

X (Daphlhpur) 
XI (Athni) 
XI1 (Majala) 

11 11 

XI11 (Mhvinhbnda) 

11 11 

11 *I 

XIV (Hatarvat) 
11 11 

XV (Karabgati) 

)a 11 

11 1s 

J1 II 

XVI (Manikeri) 
XVII (Karigudd) 

XVIII (Kathh-ignd) 
11 11 

II JI 

XIX (Kolanhatti) 
18 ~9 

XX (ChikkNandihaEgudd) 
8 )  11 

n 11 

1) 11 

1) 11 

XXI (Hirgkurnmigudd) 
XXII (Yalhr) 
XXIII (Samehergad) 
XXIV (NavalSr) - 

1) 11 

Mtnde N o d  

0 1  * 
17 la 37-11 

$1 

11 

17 7 30'24 
11 

16 55 14-50 
11 

II 

11 

11 

17 I 31.12 
16 42 51-64 
16 46 56.81 

19 

16 25 4.19 

I) 

11 

16 21 1-67 

11 

16 7 34-87 

11 

19 

I) 

16 9 3-57 
16 6 14-30 

15 54 3-70 
11 

11 

15 54 31-21 
u 

15 37 56.39 
11 

1) 

11 

11 

15 43 45.90 
15 45 20.01 
15 33 46.66 
15 15 31'17 

81 

Side A B 

Log. Feet 

~ ' I ~ I ~ Z I ~ , I  
5.041 I 566,o 
5'0745070,6 
5.1505954~7 
5-0986800~8 

5~132003z,1 
5.1672542~4 
5.0617697~9 
5'2633148,o 
5~3534x02~0 

5.0529230~3 
5.1862495~3 
5.2537487,o 
5.1968582~5 
5~0412515~6 

5.0245964~8 
5'1434817~5 
5-1334472~5 
4.9575146~5 
4.99482~5~6 

5.0908386~4 
5'0166816,g 
4-ga50694,7 
4.9869381,~ 
5'0713226,1 

4.9689881~8 
5*0545618,8 
5-00~7086,3 
5m0267449,5 
4.93713866~6 

5-1503636~1 
5'0464716,~ 
5.0205521,6 

5.0504568~9 
4'9237740~8 

5.0887598~4 
4.84457~7~6 
5.130~064,3 
4s798555319 
4'9165485~4 

yef:ey 
0 1  * 

74 52 42'53 
1) 

91 

74 26 30'28 

11 

74 47 11-51 
11 

II 

11 

11 

75 g 31-99 
75 8 53'45 
74 29 22'75 

*I 

74 50 7-56 

11 

11 

74 31 45-96 
11 

74 50 13-53 

19 

11 

91 

75 7 13.22 
74 29 21-71 

75 I 20.69 

11 

II 

74 45 26-92 
11 

74 51 28.64 
11 

11 

11 

81 

75 14 50' 16 
74 34 5'35 
74 34 7' 18 
75 5 42.6~ 

81 

Azimath at B 

0 1 v  

258 27 29'48 
196 58 3.61 
I 24 29 48-29 
121 41 22-21 
I 7a 20 34-04 

73 46 41-89 
120 41 47-22 
244 8 55-10 
174 39 7-12 
203 a7 54.90 

181 53 47-21 
225 26 35.64 
137 36 35.85 
174 55 38.87 
257 g 37'88 

179 g 29.86 
134 g 36'61 
126 50 54.41 
188 54 31.79 
84 50 44.91 

266 10 18-23 
141 56 47.00 
zoo 5 36.56 
zoo 44 11-03 
127 I 22.07 

271 40 14.79 
a10 37 54-17 
128.16 54-17 

160 37 3-23 
230 5 51-03 

75 36 59-87 
293 39 36-73 
256 3 50-64 
132 I 21-93 

165 33 53'34 

205 50 36-38 
179 51 13-04 
1x4 35 38-11 
264 24 14'05 
216 31 17-84 



MANGALORE MERIDIONBL 8ERTES. 

I 

Circuit 
No. 

88 

99 

84 

9 9  

9s 

99 

36 

19 

86 

1 9  

87 

99 

38 

39 

99 

89 

89 

b 

Station B 

Number and N m e  
of Station 

XXVII (Knndgol) 
XXVI (Ganigudd) 
XXVIII (Khdrudi) 
XXVII (Kundgol) 
XXVIII (%e&rudi) 

X X m  (IndG) 
XXX (B$mankZlp) 
XXIX (Indhr) 
XXX (Umank6p) 

,, n 

XXXI (Bhednsgivegudda) 
XXXII (Kargkyatanhalli) 
XXXI (Bhedasghvegudda) 
XXXIII (Menehigudda) 
XXXTI (K&kyatanhalli) 

XXXIII (Menehigudda) 
XXXIV (Chandragutti) 
XXXV (Halgbail) 
XXXIV(Chandragutti) 

,, IS 

XXXV (Halibail) 
,, 99 

XXXVI (Hukaligudda) 
XXXIX (Koramb) 
XL (H6nnavalli) 

XXXVI (Hukaligudda) 
XXXVII (Kaltigudda) 

99 IS 

SXXVIII  (Dindgmane) 
XXXIX (KoramGr) 

XXXVIII (Dindhane) 
XXXlS (Koramb) 
XLII (KUaabtidri) 
XL (HZlnnavalli) 
XLI (Hugadi) 

S L I I  (KMashBdri) 
XLI(Hugadi) 
XLII(KUmhsdri) 
XLIII (Siddeahvar) 
XLIV (Bieale) 

Latitude North 

0 1  * 
15 25 31-17 
15 24 30.61 

99 

15 14 33-68 
99 

9s 

9 9  

15 15 15-28 
15 1 2  1 - 1 3  
15 I 29-91 

$9 

91 

14 59 38'59 
99 

14 47 28'79 

I) 

99 

9) 

1440 0.64 
14 45 1.28 

9 9  

14 26 27'56 

99 

99 

19 

14 29 43-13 
I)  

14 16 52'09 

99 

99 

14 az 9 -86  
14 7'57'48 

9 9  

14 8 6 -59  
1 9  

19 

14 16 32-46 
135412 '31  

8 ,  

99 

Station A 

Number and Name 
of Station 

XXIV (Naval&) 
XXV (Kalkera) 

19 99 

XXVI (Gtanigudd) 

99 99 

19 I) 

99 99 

XXVII (Kundgol) 
XXVIII ( K b h u d i )  
XXIX (Indbr) 

99 SJ 

99 99 

XXX (RAmankZlp) 

I 99 

XXXI (Bhedasg6vegudda) 

89 99 

$ 9  89 

99 99 

XXXII(K&kyatanhalli) 
XXXIII (Menshigudda) 

9 9  99 

XXXIV (Chandragutti) 
99 1 9  

99 9) 

99 n 

XXXV (Halgbail) 
99 99 

XXXVI (Hukaligudda) 

9 9  9 9  

99 9) 

XXXVII (Kaltigudda) 
XXXVIII (Dindgmane) 

99 99 

XXXIX (Koramtir) 

1 9  99 

99 99 

XL (HZlnnavalli) 
XLI (Hugadi) 

99 99 

99 99 

Azimuth st A 

0 1 1  

312 32 1-95 
347 22 4-06 

49 26 11-38 

267 53 59-19 
81 26 17-30 

330 31 48-81 

29 12 35'95 
40 59 16-77 

325 32 32-05 
83 18 12'35 

24 4 49-40 
331 2 19-40 
322 5 5-56 

20 1 2  46'67 
292 19 36-31 

80 38 6-39 
358 9 18-41 

41 44 33.33 
5216  6.76 

320 I 27-04 

3 36 44.62 
IOI 11 51-30 

49 41 5.1 5 
354 56 53.24 
305 31 24.62 

337 50 2.83 
41 12 16.1 5 

114 6 35-45 
26 47 54-84 

304 5 57-72 

332 36 52-90 
269 27 52-43 
325 47 49'33 
235 28 13.26 

3'7 3 30'53 

t o  14 41-43 
358 19 40-15 

81 3518.14 

351 31 45-36 
24 58 48-49 

F$2,"n"wz 
o r  * 

75 5 42-60 
74 55 2 • 70 

99 

74 57 20'50 
99 

99 

99 

75 17 13-82 
74 40 1'60 
75 4 56.15 

9 9  

9 9  

74 48 45-71 
99 

74 58 29.82 

99 

I9 

31 

7517  8 - 9 1  
74 43 13-79 

a) 

74 59 11.51 
9) 

19 

99 

74 42 14-29 
99 

74 47 36-38 
~9 

9) 

74 35 27.24 
74 42 59.68 

9 9  

75 o 51-25 
9) 

99 

75 13 25-66 
7514 5-72 

99 

99 

Bide A B 

Log. Feet 

4~9629426~4 
4'7901704,6 
5.0649687~0 
5.0677693~7 
~ ' o I ~ ~ ~ I o , ~  

4'9578889,3 
5.0144533~8 
5'0422117,6 
4'9580082,o 
4*9811941,2 

4.9679431~7 
5-1718408,7 
4'9696339,8 
4*9743124,9 
5.0746230~3 

4.~~594746~3 
5-1046010,3 
5.1581465~1 
5'1266202~6 

5.1657359~1 

4 '967358~~4 
5-oo80000,q 

4.9524791~5 
5'0470321,7 
5~0136420,q 

4.9~39589~2 
4-7834058,s 
4'8949334,o 
4.7809115~8 
4'9751598~7 

4.9857613~9 
5-0229694~6 
5'0839529~6 
4.95443~6~7 
5'401375,3 

5-0332198,9 
5.1308983~6 
5.0677015~6 
4*8986787,6 
5.11755874 

Azimuth at 6 

O I I  

132 35 4-81 
167 2 2  40-48 
229 22  13-53 

87 59 13'04 
261 2 1  44-53 

150 33 47-77 
209 10 21'68 
220 56 4'11 

145 34 48.56 
263 14 1.02 

204 3 10.00 

151 5 27-15 
142 7 35'68 
2 0 0  11 21-48 
"2 24 20.84 

260 34 12-84 
178 9 28-93 
2 2 1  40 26.72 
2321136.01 
140 5 28'38 

183 36 29-60 
281 7 37'16 
229 38 12-74 
174 57 17.86 
125 34 56-44 

157 51 22-86 
2 2 1  10 34-70 

294 3 35-04 
206 46 46.93 
124 g 12-81 

152 38 44'28 
89 32 14.09 

145 50 36-77 
55 31 18.39 

'37 6 42'99 

2 0 0  13 9-72 

178 19 4 9 . 9  
261 3036'59 
171 32 13-58 
204 56 35.17 



PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHS. 73-6. 

No~x.-Station# III (KudurEmukha) and VI (AnGr) appertain to the Madras Longitudinal Seritm. 

April, 1888. 

Station A 

S. a. BURRARD, 

In o h y e  of Computing O$m. 

Circuit 
No. 

40 
)I 

41 

u 

42 
43 

Btstion B 

lumber and Name 
of Btstion 

XLIII (Siddeahvar) 
XLIV (Bide) 

,, ,, 
XLV (Hir@pdda) 
XLVI (Hgbbe) 

XLV (Hirggudda) 
XLVII (Valkunji) 
XLVI (Hgbbe) 
XLVII (Valkunji) 
111 (Kudur6mukha) 

VI (An&) 
,, ,, 

111 (Kudur6mukha) 
VI ( L W  

Side A B 

Azimuth at B 

0 1 1  

115 41 56-63 
149 19 26-93 

138 49 19-95 
148 24 10.05 
112 54 20'40 

1 1 5  46 6-64 

170 9 52-07 
54 14 13-00 
159 16 32'39 
206 40 13.82 

1 1 1  5 46.93 
165 24 46.28 

139 37 20'74 
64 47 29-73 

?$Ern% 
0 1  * 

74 54 32.04 
I, 

75 16 4.06 

Y )  

1, 

75 4 44'39 
8 ,  

75 26 50.33 
tt 

PI 

19 

75 38 10'66 

75 7 13.72 
75 18 23-26 
75 41 48-43 

Number and Name 
of Station 

XLII (Kikhahhdri) 
,, I S  

XLIII (Siddeehvar) 
83 89 

31 9 9  

XLIV (Bisale) 
, v I )  

XLV (Hidgudda) 
I )  8 8  

2 9  83 

,, 19 

XLVI (Hgbbe) 
XLVII (Valkunji) 
111 (Kudurl5mukha) 
VI (hfir)  

&ubh at A 

0 1  N 

295 36 49-06 
329 17 1'73 
58 52 0.14 
328 21 38-68 
292 49 8.19 

295 40 57'35 
350 9 17.31 
234 X I  34-53 
79 21 4-51 
26 42 10.17 

291 2 19-48 

345 23 55-73 
319 34 47-46 
244 42 8-43 

Latitude North 

0 1  1 

I3 51 21.96 

,, 
13 41 15-41 

2' 

9 ,  

13 34 33.56 
9 ,  

13 24 8'40 

PP 

~2 

I f  

13 32 8-33 
13 20 31 .oz 
13 7 40.32 
13 18 29-67 

Log. Feet 

5.1499587,~ 
5-0727380~4 
4'8938053,7 
5*0848991,3 
5.1521797,8 

5'1619809,2 

4*9355696,7 
4.9177488~ 
5'0725677,s 
5'0472406,2 

4.9i777374,9 
4'9308886,9 
5-0087142,5 
5'1859637,a 



M A N G A L O R E  M E R I D I O N A L  S E R I E S .  

PRINCIPAL TRIANQULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 

The following table gives, first, the usual data of the observed vertical angles and the heights of the signal and instrument, 
&c., in paire of horizontal lines, the first line of which gives the data for the 1st or the fixed station, and the second line the data 
for the 2nd or the deduced station. This is followed by the arc contained between the two stations, and then by the terrestrial 
refraction and the height of the 2nd station above or below the lst, as computed from the vertical angles in the nsnal manner. 
This difference of height applied to the given height above mean sea level of the fixed station, gives that of the deduced station. 
Usually there are two or three independent values of the height of the deduced station; the details are so arranged as to 
show these consecutively and their mean in the columns of "Trigonometrical Results.'' The mean results thus obtained are 
however liable to receive corrections for the errors generated in  the trigonometrical operations, which are shown up by the 
spirit levelling operations, wherever a junction between the two has been effected. The spirit levelled determinations are always 
accepted as final, and the trigonometrical heights of stations lying between those fixed by the levelling operations are adjusted 
by simple proportion to accord with the latter. In  the table the spirit levelled values are printed thus, 2007'96, kc., to dis- 
tinguish them from the adjusted trigonometrical values. The column in which the mean trigonometrical heights are given ia 
barred across where necessary, as after deduction of Stn. VI from Stn. IV, page 75,=., to indicate that one set of adjustments ends 

and another begins. m e  trigonometrical heights always refer to the upper mark or to the upper surface of the pillar or structure 
on. which the theodolite stood; when a spirit levelled height does not refer to either of these surfaces, it is given in combination with 

3134'19 
a correction, thus { - 3.5 , and the sum of these two quantities, in this caae 3130.69, represents the value with which the correc 

ponding trigonometr&al mean height 31 27 9 is comparable. Descriptions follow these tables, exactly indicating the surfaces on which 
the levelling staff stood during the determiuations of the spirit levelled heights. 

When the pillar of the station is perforated, the height given in the last column is that between the upper surface of 
pillar and the ground level mark-stone in the floor of the pasaage; otherwiee, it in the approximate height of the structure above the 
ground at the base of the station. 

The heights of the initial stations above Mean Sea Level are taken from the Bombay Longitudinal Seriea and are an 
followa :- 

XVII (Kem) ~~~~~n feet; XIX (Aluunda) ( 9';: feet ; XXII (Bori) (200s'4 feet. - 2 . ~ 8  

Non.-Btationr XVII (Kern), XIX (blnmda) and XXlI (Bori) a& to the Bombay Longiludbd hiem.  

> 

$ a 

3 

5 .- 
E 

feet 

7 ' 1 

L 

Height in feet of 2nd 
Btation above Mean 

&tronomiwl Date 
.- 4 

Number and Name 
of Station 

I 

4 m f3ea Level 

. 618 
Apr. 11,18 

$8 7,8 
,, 11,12,18 

a 

3 
Height in feet hfrsction 

Final 
Result 

I 

1007'gb 

h n, 

a  1 7  
a  a g  

2 27 

a  4 6  

m 

I 

XIX (Aleunda) 
I (Kalae) 

XXII (Bori) 
I (Kalas) 

0 1  m 

D o 1 3 3 3 - o  
D o  4 5 7 ' 4  

D o  9 ' I r n 1  

D o  g 3.1 

8 
8 

1 2  

2 ' 5  
1 ' 7  

a ' 6  
2 - 6  

5 ' 3  
5 ' 3  

5 ' 3  
5 ' 3  

w 

1 2 2 2  

1 1 6 6  

6 0  . o 4 9 -  

. 0 3 1 -  

1 5 4 . 2  

1 . 3  

a o o 9 . o  

~ m . 3  

2004 ' 7 



PRINCIPAL TI1IANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 
75-D. 

NOTE.--Stations XVII (Keni) and XYlI  (Bori) appertain to the Bombay Longitudinal Series. 
Bejocted. f burned height of the rectangular proteoting pillar sbovd the circular piliar. 3 See description of this etrrtio% page en 

-. - -  - 

Astronomical 

18" 

Feb. 6,7 
25,27 8 ,  

9, 13 
9, 25 

,I 15 
20 8 ,  

,, 11,13 
,, 18,20 

~9 25 
,, 18,20 

, 18,20 
a .  8,9 

Feb. 25 
Mar. 4,8 

Feb. 25 
Mar. 1 

ss 8,9 
o 1 

Feb. 18,20 
Mar. 11 

9s 8 
11 9 s  

19 4,s 
,, 14,16 

99 11 
,, 14,15 

9 )  20 
,, 14,16 

PS 8,9 
20 1, 

3, 1 
3, 20 

,, 14,16 
,, 20 

Nov. 25 
Dec. 7 

Number and Nsme 
of Btation 

XXII (Bori) 
I11 (Palvan) 

I (Kalas) 
I11 (Palvan) 

XVII (Kern) 
JI (Sulki) 

I (Kalaa) 
I1 (Sulki) 

I11 (Palvan) 
I1 (Sulk) 

I1 (Sulki) 
IV (YBchvad) 

111 (Palvan) 
IV (Pichvad) 

111 (Palvan) 
V1 (Aundh) 

IV (PBchvad) 
VI  (Aundh) 

I1 (Sulki) 
V (Katphal) 

IT (PBchvad) 
V (Katphal) 

IV (PBchvad) 
VII(Pa1ei) 

V (Katphal) 
VII (Palei) 

VIII (Kundal) 
VII (Palsi) 

IV (Pbhvad) 
VIII (Kundal) 

VI (Aundh) 
VIII (Kundal) 

VII (Palsi) 
VIII (Kundal) 

VII (Pslsi) 
I X  (Dandoba Dongar) 

Date 

Mean of 
Times 

of obeer- 
vation 

h m 
2 48 
2 54 

2 45 
3 a 

3 6 
2 58 

2 41 

2 52 

56 
2 50 

2 49 
2 5 I 

a 35 
a 40 

2 45 
2 42 

a 4 7  
2 23 

a 52 
a 56 

3 5 
2 43 

2 25 
2 44 

3 4 
3 4 

a 3 0  
2 49 

2 48 
2 7 

3 10 
a 19 

2 49 
t 3 0  

2 3 I 
2 10 

Observed 
Vertical Angle 

* 
0 I I1 

E o 6 22.0 
D o  38 31.0 

E o 15 13.9 
D o  41 0.0 

Do 9 4.8 
Do 21 48.9 

D o  z 24-6 
D o  1 8  47-6 

D o  35 25-2 
E o 12 1 2 - 0  

E o 13 46.2 
D o 3 1  31'1 

D o  18 5.1 
D o  a 44.7 

D o  1 8  21.0 
E o a 7.0 

6 ' 9  
D o  7 37'7 

D o  18  38.7 
E 0 5 34'6 

D o  38 53-9 
E 0 19 47'1 

D o  1 2  50.8 
Do 6 6.3 

E o 12 50.9 
D o  33 51.5 

D o  4 1.5 
1) o 18 47-9 

D o  21 50.0 

D o  3 7'3 

D o  21 22.6 
D o  I 38.3 

D O  18 47'9 
D o  4 1.5 

D o 1 z z 1 . 6  

D 0 3 55'9 

." 
Y 

$ 
{ 
% 
h 

2 
El 
G 

8 
4 

4 

4 

4 

4 

8 
6 

4 
6 

8 
8 

4 
8 

4 

4 

4 

6 
4 

4 

4 

8 
8 

4 
8 

4 
8 

8 

4 

q 
4 

8 
4 

4 

4 

Height 

2 
EL 

ba 

2'5 
2'7 

2.6 

2 - 7  

2.5 
2'6 

2.5 
2'7 

2'5 
2.6 

2.5 
2.5 

2.6 

2.7 

2.6 

a'7 

"' 
2'6 

2'5 
2.5 

2.6 

2'7 

2.6 

2.7 

2.6 
2'6 

2.6 

2 - 5  

2.5 
2.7 

2.5 
2.7 

2.5 
2.6 

2.7 
2'7 

in feet 

1 
H 

5'3 
5'7 

5'3 
5.7 

5'3 
5.2 

5'3 
5'2 

5'7 
5.a 

5'2 

5'3 

5.7 
5'3 

5'7 
5.3 

5'3 
5.3 

5.2 
5 - 3  

5'3 
5'3 

5'3 
5 - 3  

5'3 
5.3 

5'3 
5 - 3  

5'3 
5'3 

5'3 
5.3 

5'3 
5'3 

5'3 
5'3 

3 

2 
8 

11 

2183 

1742 

2074 

1433 

1556 

1178 

3 
S m 

a.4 0 2 s  a 1 2 .s 0.3 w . 3  
3 
a 
~l 

+1438'53441'1 

+ 1442.0 

+ 388.7 

+ 344.6 

-1093.3 

+ 

a 
E? 

130 

1 0 1  

113 

8 4  

85 

61 

1379 

1061 

1047 

876 

1268 

1259 

1413 

1533 

1673 

1554 

1533 

1090 

Refraction 

% r  

i ' g  
3 . 8 2  

o n  
f i  

.05g 

'058 

-054 

-059 

-055 

-052 
I 

' 

i PC 

% 
;j 

X 
fa.t 

5 

$ 

Height in feet of 2nd 

5'1 

5'1 

5'0 

5 

5.1 

5.2 

6 9  

49 

56 

52 

65 

65 

8 0  

86 

91 

90 

86 

61 

a 

Final 
b u l t  

3446 

a354 

3138 

31S4V0 

-3-st 

2041 

3013 

2679 

2877 

t o n  h e  
Bes Level 

310'73134'9 

318.53127-1 

7.63128.6 

312'02041'g 

zo3g.g 

124.63013'7 

3010.0301a.5 

3013.7 

460.02678'3 

450.02680~7a678'9 

2677'7 

134.82877.7 

deduo- 
tion 

3450.0 

I 

2339.9 

2352.6 

2352.3 

784.93137-4 

3136.2 

3127'9 

zoqo-g 

2876.5 

'050- 

-047- 

-054 

'060- 

-051 

-052 

-057 

-055 

. ~ 5 4  

'058 

-055 

-056 

Trigonometriul 
Reaulta 

Mean 

3445'6 

2352'5 

- 

-1098.~ 

- 

+ 969.1 

+ 334'2 

- 

- 

- 334-2 
- 



A#tronomioal 

Nov. 21,22 
Dec, 7 

Nov. 25 

,, 28,29 

Dec. 6 
Nov. 29 

Dec. 7,8 
2 39 

Nov. 29 
Dec. 1 

Nov. 21,22 
Dec. 12 

9, 6,8 
9, 11 

99 7,8 
,, 18,19 

9 )  2 
,, 18,19 

,, 11,12 
,, 18,19 

,, 14,15 
,, 18,19 

o 1,8 
14 8 )  

9 ,  11 
,, 14,15 

,, 18,19 
,, 14,15 

,, 18,19 
,, 23,27,30 

,, 14,15 
,, 23,27,30 
,, 18,19 
$9  21 

,, 23,27,30 
I ,  21 

Number and Name 
of Station 

V I I I  (Kundnl) 
I X  (Dandoba Dongar) 

V I I  (Pnlsi) 
X (Daphllpur) 

I X  (Dandoba Dongar) 
X (Daphlbpur) 

IS (Dandoba Dongar) 
X I  (Athni) 

X (Daphllpur) 
X I  (Athni) 

V I I I  (Kundal) 
X I 1  (Majala) 

IX (Dandoba Dongar) 
~ ~ I ' ( M a j a l a )  

I X  (Dandoba Dongar) 
XI11 (Mhvinhbnda) 

X I  (Athni) 
XI11 (Mivinhhda) 

XI1  (Majala) 
XI11 (DlhinhGnda) 

XIV (Hatamat) 
XI11 (Mbviuhhuda) 

I X  (Dandoba Dongar) 
X I V  (Hatarvat) 

X I 1  (Majala) 
XIV (Hatarvat) 

XI11 (Mhvinhbnda) 
XIV (Hatarvet) 

XI11 (Mlvinhfinda) 
XV (Karabgati) 

X I V  (Hatarvat) 
XV (Karabgati) 

XI11 (Mbvinhbnda) 
XVI  (Manikeri) 

XV (Karabgati) 
X V I  (Mauikeri) 

- 
Dsta 

Mean of 
Timer 

of obser- 
vation 

h m 
2 29 
2 46 

2 23 
z 29 

2 48 
a 20 

2 24  
2 18 

I 58 
2 50 

2 39 
z I 4  

2 40 

2 37 

2 26 

z 27 

z 49 
2 19 

2 42 

z 36 

2 25 
2 42 

z 50 
z 23 

a 57 
2 7 

2 42  

z 25 

2 50 
2 31 

2 48 
z 18 

3 o 
2 49 

2 41 

z 4a 

Obaerved 
Vertical Angle 

O I I  

D o  3 0 ' ~ '  

D o  15 2.6 

D o  24 53.1 
E o 7 26.0 

D o  2 0  35.0 
E o o 48.0 

D o  30 5.8 
E 0 8 43.3 

D o  20 56.6 
E o 3 45.2 

D o  10 57-4 
D o  7 19.1 

D o  16 1 5 . 2  

D O  0 30'3 

D o 1 8 5 0 - I  
D o  7 46.7 

E o o 4 4 ' 0  

D o  23 4.9 

D o  13 38.1 
D o  12 27.3 

D o  14 54.6 
D o  I 10.5 

D o  17 27-5 
D o  15 8.1 

D o  7 18.0 
D o  15 31.7 

D o  I 10.5 
D o  14 54.6 

D o  9 5.2 
D o  6 33'6 

l) o 16 26.0 
D o  3 26.3 

D o  15 24-3 
D o  5 3'2 

D o  13 13'0 
D o  I 21.3 

L 

$ 

4 pI 

'ij 

d .- 
d 

feet 

4 - 8  

5.0 

5.0 

5'0 

5.0 

5'0 

5'0 

4 

3 
% a n  

n 

1396 

1172 

1336 

1451 

Irzo 

1244 

1138 

1818 

1518 

1774 

1084 

2235 

1560 

1084 

1049 

1343 

1376 

974 

3 
L 

4 
% 

2 
2 
2 

8 
4 

4 
8 

4 

4 

6 
4 

4 

4 

8 
4 

8 
4 

8 
8 

4 
8 

8 
8 

8 
8 

8 
4 

4 
8 

8 
8 

8 
12  

8 
12 

8 

4 

12 

4 

g 
3 m 

Sf ,  
5 1 a 
.pa.; 
er; 

a 
N 

+196.42875'3 

-558.1 

-421.5 

-829.9 

-405.82048.9 

- 66.4 

-264.2 

-295'0 

+532.0 

- 30.7 

-219.6 

- 76.3 

+188-4 

+219*6 

- 38.9 

-256.9 

-209'5 

-170.5 

Terrestrial 
Refraction 

1 
" 

86 

67 

79 

88 

49 

78 

71 

114 

92 

107 

65 

142 

gg 

65 

61 

79 

78 

5 5  

Height in feet of 2nd Height 

3 

ii o 

2.6 

2'7 

2.6 

2.7 

2'6 

2.7 

2.6 

2.7 

a.6 
2.6 

2.6 

2'7 

2.8 
2.6 

2.7 
2.6 

2.6 

2.7 

2.6 

2.7 

2.6 

2.7 

2.6 
2.6 

2.6 

2.7 

2.7 
2 .6  

2.6 
2-6 

2.6 

2 - 7  

2-6 
2.6 

2-6 
2.6 

- 3  
3- 
:.I 
ng 

-061 

'057 

.05g 

'061 

.o44 

'063 

.062 

.063 

-061 

,060 

.060 

,064 

.063 

.060 

.058 

'ojg 

'057 

'057 

in feet 

- 3  
??? e 
1-4 

5 .4  

5.3 

5 ' 3  
5 - 3  

"' 
5.3 

5 ' 3  
5.3 

5 ' 3  
5 '3  

5.4 
5'3 

5 ' 3  
5'3 

5 ' 3  
5.3 

5 ' 3  
5 - 3  

5 ' 3  
5 '3  

5 ' 3  
5.3 

5 ' 3  
5.3 

5 ' 3  
5.3 

5 ' 3  
5.3 

5 ' 3  
5.3 

5 ' 3  
5 - 3  

5 ' 3  
5.3 

5.3 
5 - 3  

Yean 

Find 
b u l t  

2455 

2048 

2613 

2582 

2801 

2544 

2373 

Station above 
Sea Level 

n i v n o m e t ~ d  

Byeach 
deduc- 

tion 

2454.4 

2455.0 

2046.6 

2612.5 

2612.3 

2581.5 

2579.8 

2581.7 

2580.9 

2 8 0 ~ ' ~  

2800.8 

2800.6 

2542.1 

2543.6 

2371'5 

2372'4 

Beaulta 

Mean 

2454'7 

2 0 ~ ~ 8  

2612.4 

2581.0 

2800.5 

2542'9 

2372'0 



PRINCIPAL TRIANGULATION. HEIGHTS ABOTE MEAN SEA LEVEL. 

Not forthcoming. 

. m 

% b H  1 
i g.. 
W ' 3  
3 

: ea 

+183.0 

+440.3 

+z14.1 

+385*2 

-195'7 

+414'5 

- 27.5 

+195'7 

-154.2 

-350.2 

-272.3 

-119.7 

+326*5 

+676'3 

+39a 

-283.1 

-161 .a 

- 39.9 

3 
h 

ii 
Yo 
3 

i 
fest 

5 - 0  

4.9 

5.0 

5'0 

5'1 

6 

* '  

5.1 

Height in feet of 2nd .- 
a 

E 
4 
% 
8 

B 
z5 

8 
4 

12 

4 

8 
8 

4 
8 

8 
8 

12 

8 

4 
8 

8 
8 

8 

4 

8 

4 

4 

6 
4 

8 
8 

4 
8 

6 
8 

8 
8 

4 
8 

4 

Mean 

Final 
Ealult 

2984 

2759 

2956 

2606 

2487 

3283 

2999 

2445 

Station above 
Sea Level 

Trigonometrioal 
h u l t d  B ~ d ~ ? l  tion Mmn 

bstronomical Data 

I Mean of 
Timea 
f obser- 

3 
g 

I 

899 

1215 

1028 

962 

9 1 8  

834 

1164 

9 1 8  

1123 

1054 

994 

1394 

857 

1098 

1034 

693 

12x5 

Number and Name 
of Station 

XIV (Hatarvat) 
XVII (Karigudd) 

XV (Karabgati) 
XVII (Karigudd) 

XV (Karabgnti) 
XVIII (Knthirigad) 

XVI (Manikeri) 
XVIII (Kathkigad) 

XIX (Kolanhatti) 
XVIII (Rathirigad) 

XV (Earabgati) 
XIX (Kolanhatti) 

XVII (Kariydd) 
XIX (Kolanhatti) 

XVIII (Kathirigad) 
XIX (Kolanhatti) 

XVIII (Katlihrigad) 
XX (Chikk Nandihalligudd) 

XIX (Kolanhatti) 
XX (Chikk Nandihalligudd) 

XVIII (Kathirigad) 
XXI (IIiriSkummigudd) 

XX (Chikk Nandihalligudd) 
XXI (HiriSkummigudd) 

XIX (Kolanhatti) 
XSII (Yal6r) 

XX (Chikk Nandihalligudd) 
XXII (Palfir) 

XX (Chikk Nandiballigudd) 
XXIII (Samshergad) 

XXII (Palfir) 
XXIII (Samshergad) 

XX (Chikk Nandihalligudd) 
XXIV (Naval&) 

X S I  (HiriSkummigudd) 
XXIV (Navalbr) 

Terrestrial 
Refraction 

1 

54 

71 

56 

6 0  

52 

37 

66 

52 

6 4  

62 

s5 

8 0  

45 

70 

60 

45 

6I 

73 

Height 

';d 
g 

2.6 

2'7 

2.8 
1.8 

2.6 
2'8 

2'6 
2.6 

2.6 

2.7 

2.6 
2.8 

2 - 6  

2'7 

2.7 
2.6 

2.6 

2.7 

2.6 

3.0 

2'6 

2'7 

2 '6 
2.6 

2.6 

2'7 

2 - 6  
2.8 

2.6 

2.8 

2'6 

2.7 

2.7 
2.6 

2'7 

2.6 

2983.5 

2983.2 

2757.0 

2757.2 

2761.0 

2957'4 

2952'8 

2604.2 

2605.2 

~ ~ 8 6 . 1  

2485.0 

3281'9 

3281'0 

2997. 

2998.4 

24r3. 

2445.7 

Dec. 14,15 
Jan. 2 

Dec.26,27,80 
Jan. 2 

Dec. 26,30 
Jaa. 12,13 

Dec. 21 
Jan. 12,13 

13 6,8 
,, 12,13 

Dec.26,27,30 
Jan. 6,s 

8s 2 
t, 8,s 

,, 12,13 
3, 6,8 

9, 12,13 
$8 27 

8 )  6,8 
13 27 

,, 12,13 
9; 15 

,, 27,29 
9 ,  15 

~9 6,8 
Feb. 2,3 

Jan. 29 
Feb. 2,3 

Jan. 29 
,, B1,Feb.l 

Feb. 2,3 
Jan.81, Feb.1 

~9 29 
,, 17,25 

99  15 
,I 17 

Observed 
Vertical Angle 

0 )  w 

E o o 13.9 
D o  13 38.0 

E o 3 16.0 
D o  21 17.4 

D o  o 38.3 

D o  14 47-7 

E o 6 32.1 
D o  2.0 4 5 - 1  

D o  14 6.6 
E o o 20.9 

E o ro 29-7 
D o  23 21'5 

D O  9 29'3 
D o  7 52.9 

E o o 20.9 
D o  14 6 - 6  

D o  13 2.9 
D o 3 42- I 

D O  19 9.0 
E o 3 29.9 

l6 45'4 
E o I 51.0 

D o 13 I 5 - 9  
D o 7 26'6 

E o 6 26.8 
D o  1 9  26.0 

E o I z 48 -6 
D o  28 56.9 

E o 5 10.7 
Do 20 33.9 

D o  19 4.6 
E o 8 46.4 

D o 13 15.0 
Do 3 23.3 

lo 6'4 

D o  7 52.5 

p 
C04 

11 
% . a J  

6: 

-060 

.058 

'055 

-062 

'057 

-045 

-056 

'057 

'057 

.059 

-056 

.057 

'053 

.064 

.058 

-065 

.055 

,060 

in feet 

1 
E u 

5'3 
5.3 

5'3 
5'3 

5'3 
5'3 

5'3 
5.3 

5'3 
5.3 

5'3 
5.3 

5'3 
5.3 

5.3 
5'3 

5'3 
5 ' 3 

5'3 
5.3 

5'3 
5 - 3  

5'3 
5.3 

5'3 
5.3 

5'3 
5.3 

5.3 
5.3 

5.3 
5'3 

5.3 
5.3 

5'3 
5.3 

2983.4 

2758'4 

2955.92955'4 

2604.7 

2485'6 

3281'5 

2998.0 

~444.0 

vstion 

L m 
z 47 
a 21 

a 50 
2 39 

a 46 
2 48 

2 11  

2 33 

2 34 
2 36 

2 5 I 
2 37 

2 50 
2 34 

2 36 
2 34 

2 50 
a 46 

a 44 
a ax 

2 35 
2 29 

t 44 

a 39 

2 55 
2 20 

z I 7 
a 31 

2 27 
2 27 

2 41 

2 34 

2 48 
2 37 

2 48 
a 39 



78-,: MANGALORE MERIDIONAL SERIEB. 

Observed 
Vertical Angle 

O I *  

D o 1 1  15.3 
E o I 46.4 

D o 7 58.7 
D o  4 21.7 

D o  20 56.9 
E o I 15.5 

E o I 46.4 
D o  I I  1 5 - 3  

D o  52'8 

D o  3 34.1 

48'0 
E o 5 26.9 

D o  18 2 - 4  
E o 4 1 9 - 8  

D o  15 38.6 
Do r 48.4 

D o  1 9  30.0 
E o z 38.2 

D o  13 52.5 
D o  I 3.2 

D o  9 4'6 
D o  4 2 1 - o  

D o  3 9.3 
D o  13 53.0 

E o 6 12.2 
D o  2 0  18.3 

D o  22 0.2 

E o 6 41.4 

TI o 15 49-3 
E o 2 25.8 

D O  20 18.3 
E o 6 12.2 

D o 8 23.0 
D o 5 20.6 

E o 5 "'7 
D o 19 4.9 

21th January, 1866, 
26th do. 

Height in feet Ternatrial 
e f t i o n  Height in €.d 2nd 

3 Btstion above Mean g 
t S m Bea Level 8 
% 

g 
3 

Number m d  Name 
of Btation 

XXV (Ralkera) 
X S I V  (Navalfir) 

XX (Chikk Nandihalligudd) 
XXV (Kalkera) 

XXIII  (Samshergad) 
XXV (Kalkera) 

S X I V  (Navalhr) 
XXV (Kalkera) 

XXIV (Navaldr) 
XXVI (Qanigudd) 

XXV (Kalkera) 
XXVI (Ganigudd) 

XXIV (Navalfir) 
XXVII (Kundgol) 

XXVI (Ganigudd) 
XXVII (Kundgol) 

XXV (Kalkera) 
XXVIII  (Kdnsgrudi) 

XXVI (Ganigudd) 
XXYIII (Khnsgrudi) 

XXVI (Qanigndd) 
XXIX (IndGr) 

XXTII (Kundgol) 
X S I X  (Indfir) 

XXX (Umank6p) 
XXIX (Indlir) 

XXVI (Ganigudd) 
X B X  (Rtimankijp) 

XXVIII (Kbndrudi) 
XXX (Gmank6p) 

X X I S  (Indfir) 
X X X  (Rdmankiip) 

XXIX (Tndfir) 
XXXI (Bhedasgivegudda) 

XXX (lUmnnk6p) 
X X X l  (Bhedasghvegudda) 

mean of observations taken on 
Do. do. 

B 
R 

8 
1 2  

8 

4 

8 

4 

1 2  

8 

8 

8 

8 
8 

8 
8 

4 
6 

8 
8 

8 
1 2  

8 
8 

8 
8 

12 

8 

12 

8 

8 
8 

8 
I z 

8 
8 

and 

dstronomical Date 

Mean of 
Times 

(1) 
(2) 

Jan. 27,29 
n 24 

,, 81,Feb.l 
9, 24 

(2) 
(1 

1867 
Feb. 27,'LS 
Mar. 12,13 

Feb. 23 
Mar. 13,14 

Feb. 27,28 
Mar. 2,4 

,, 12,13 
2) 2,4 

Feb. 23 
91 19 

Mar. 12,14 
Feb. 18,19 

Mar. 12,14 
,, 27,28 

1) 2,P 
,, 26,27 

,, 19,20 
19 27 

99 14 
,, 19,20 

Feb. 18,19 
a .  19,20 

o 27 
,, 19,20 

,, 25,28 
Apr. 18,22 

Mar. 19,20 
Apr. 18 

2'7 
2.6 

2'7 
6.2 

2'7 
2.6 

2.6 

2'7 

2'6 

2'7 

2'6 

2.6 

2.6 

2'7 

2.6 

2.6 

2.7 
2'6 

2.8 
2.6 

2 - 6  

2.6 

2 - 6  

2'7 

2.6 
2 - 8  

2.6 
2.6 

2.6 
2.8 

2.8 
2.6 

2 - 6  

2 - 7 
a - 6  
2-6 

23rd 
27th 

vation 

h m 
2 52 
2 33 

2 48 
2 58 

2 16 

2 49 

a 33 
2 52 

2 35 
3 3 

2 7 
2 48 

2 I 5 
3 10 

3 10 
3 o 

2 1 9  
I 33 

2 18 

2 24 

2 40 
3 25 

3 I 8 
3 14 

2 23 
3 9 

2 13 
z 16 

2 13 
2 I I 

3 g 
2 23 

3 14 
3 I 

2 31 
2 55 

(1). The 
(2). 

5'3 
5.3 

5'3 
5'4 

5'3 
5'4 

5'3 
5'3 

5'3 
5'3 

'" 
5'3 

5.3 
5'3 

5'3 
5.3 

5'3 
5 - 3  

5'3 
5'3 

5.3 
5.3 

5'3 
5'3 

5.3 
5 - 3  

5'3 
5.3 

5 - 3  
5.3 

5.3 
5.3 

5.3 
5 3 

5.3 
5.3 

February, 
md 28th 

n 

620 

832 

1332 

620 

817 

6 

908 

I152 

1148 

10x4 

899 

1090 

944 

1024 

899 

944 

gzo 

923 

18G7. 
February, 

34 

48 

79 

34 

41 

34 

48 

57 

73 

6 4  

53 

39 

55 

58 

53 

55 

54 

j I  

1867. 

'055 

.058 

.o60 

'055 

,051 

.056 

'053 

'050 

.063 

.064 

'Ojy 

.03h 

'058 

'057 

3060 

'056 

'059 

'055 

-119'2 

- 42.4 

-436.1 

+ 1 1 9 * 2  

- 63.7 

-181.7 

-298.7 

-235.3 

-374.0 

-1gr.g 

- 62.4 

+172.1 

+369.4 

-431.5 

-240.9 

-369.4 

- 41.0 

4-329'3 

fa 

4, 

4' 

10' 

5 '  

5 '  

5' 

8. 

2442'9 

2562.3 

r561.gz562.7 

2563.8 

~ 3 8 ~ ~ 3  

2381 

2145.3 

2145.4 

2190.1 

2190.3 

2319.8 

2319'4 

'950.7 

1949.3 

1950'1 

2278.5 

2279'3 

2380.7 

2145.4 

- 
2190'2 

2319.22319'5 

1950'0 

2278.9 

2564 

2382 

2147'06 

2190 

2319 

I949 

2278 



PIlINCIPAL TRIANCfULBTION. HEIGHT0 ABOVE MEAN 0EA LEVEL. 
79-D. 

(1) Tbe mean of observations taken on lOLh May, 1867, and 29th and 80th November, 1872. 
(8) Do. do. 20th do. 12th end 13th December, do. 

A~tronomicd 

- 

M .  27,28 
Apr. 6 

99 22 
19 6 

Mar. 19,20 
dpr. SO, May 1 

,, 22,23 
,, 80, May 1 

,, 18123 
May 18,20 

Apr. 6 
May 18,20 

Apr. 801 M a l l  
May 18,20 

(1 
(2) 

Apr. 22,24 
May 10 

A P ~ . W M * Y ~  
10 

(2) 
(1) 

1872 
Dec.10112,13,1~ 
,, 22,23,24 

NOY. m a ,  Deo. 3 

Dec.22,23,24 

NOV. ma, ~ e c .  8 

,, 20,21 

Dec.22,23,25 
NOV. 20,21 

Dee. 22,2334 
1878 

$an. i i , i 2  
1872 

Nov. 20,21 
1878 

Jan. 11,12 
1872 

Dee- 1 2 3  
1873 

Jan. 4,6,6 

Number and Name 
of station 

XXIX (IndGr) 
XXXII (Kargkyatanhalli) 

XXXI (BhedasgAvegudda) 
XXXII (Kargkyatanhalli) 

XXX (Rhmankiip) 
XXXIII (Menshigudda) 

XXXI (Bhedssgivegudda) 
XXXIII (Menshigudda) 

XXXI (Bhedaagbsegudda) 
XXXIV (Chandragutti) 

XXXII (Karilkyatanhalli) 
XXXIV (Chandragutti) 

XXXIII  (Menshigudda) 
XXXTV(Chandrngutti) 

XXXV (Halgbnil) 
XXXIV (Chandragutti) 

XXXI(Bhednsg4vegudda) 
XXXV (Halgbail) 

XXXIII(Men8higudda) 
XXXV (Halgbail) 

XXXIV (Chandragutti) 
XXXV (Halgbail) 

XXXIV (Chandragutti) 
XXXVI (Hukaligudda) 

XXXV (Haltibail) 
XXXVI (Hukaligudda) 

XXXV (Halgbail) 
XXXVII (Kaltigudda) 

XXXVI (Hukaligudda) 
XXXVII (Kaltigudda) 

XXXVI (Hukaligudda) 
XXXVIII (Dindsmane) 

XXXVII (Kaltigudda) 
XXXVIII (Dindgmane) 

XXXIV (Chandragutti) 
XXXIX ( K 0 m h )  

Date 

Mean of 
Times 

ofobser- 
vation 

I m 
3 16 
3 a 

3 3 
2 56 

2 16 

3 I 

z 57 
3 10 

3 2 

2 48 

2 55 
z 39 

3 3 
2 5 6  

2 33 
2 40 

3 4 
2 52 

2 4 3  
2 53 

2 40 
2 33 

2 I 5 
2 16 

2 4 5 
2 46 

I 5 8 
2 I 

I 44 
I 46 

2 o 
z o 

2 I 4 
2 I 5 

2 46 
2 44 

" Height in feet 
B Height in feet of 2nd $ .'. Befraction .z 
Y d 

Station above Mean 
Sea Level 8 

Obmed po 

Final % 

o I II 

D o 15 59.0 

D o 5 56 5 

D o I 3 56 - 5 
D o 3 44' 8 

E o 10 1.1 

D o 24 2 - 4  

D o I 26. I 
D o I I 54' 8 

0 4 23'8 
D o 23 I j * 7 

E 0 7 4 
D o 27 25.1 

D 0 1 53' 1 

D o 1 g 2 7 . 1  

o 45 '7 
D o 14 41 -0 

D o 1 0 3 3 . 6  
D o  10 44-8  

D o 1 1 5 4 ' 2  
D o  I 50.2 

D o 24 41 ' o  
E o g 45-7 

D o 13 7.  I 
D o o 5.5 

E o 7 47.2 
D o  20 8 . 7  

D o  
D o  o 45.4 

D o 23 33 ' 4 
E o 1 2  4.5 

D o 20 42 .O 

E o I I 35.5 

D o 2 42.5 
D o I I 28. I 

D o 16 14.5 
D O  0 9 '5  

A 

8 
I 2 

8 
8 

12 

8 

8 
8 

14 
8 

8 
8 

8 
8 

'O 

20 

8 
4 

8 
8 

20 

2 0  

16 
I 2 

16 
12 

I 4  

12 

I 2 

1 2  

12 

I z 

12 

I 2 

12 

16 

2 '5 
2.7 

2 - 6  
. 2 '6  

2 '9 
2 '6  

2 '6 

2 ' 7 

2.6 

2 * 7 

2.6 
2.6 

2 ' 6  
2.6 

2 ' 6  

2 ' 7  

2.6 

2 '7 

2'6 
2.6 

2 - 7  
2 - 6  

2.7 
2.6 

2 '6 
2.6 

'" 
2'7 

2 ' 8  

2 '7 

2 7 
2 - 7  

2.7 
2 ' 8 

2 ' 7  
2 - 6  

5 ' 3  
5 '3  

5 '3  
5 ' 3 

5.3 
5 ' 3 

5 ' 3  
5 ' 3 

5 '3  
5 ' 3 

5 '3 
5 ' 3  

5 ' 3  
5 '3  

5 ' 3  
5 ' 3 

5 '3  
5 ' 3  

5 ' 3  
5 '3  

5 '3  
5 .3  

5 ' 3 
5 ' 3 

5 '3  
5.3 

5 '3  
5 '3  

5 ' 3 
5.3 

5 ' 3  
5 ' 3 

5.3 
5 ' 3 

5 ' 3  
5.3 

rr 

1471 

1171 

934 

898 

1262 

13n 

1 ~ 6  

1424 

1006 

886 

830 

6 

776 

597 

957 

1x02 

82 

60 

52 

55 

79 

88 

61 

76 

54  

61 

53 

51 

41 

51 

34 

59 

64 

'055 

-051 

-056 

.061 

.056 

.059 

.061 

.obo 

.05r 

.060 

'060 

'061 

.obg 

'06j  

'058 

,061 

.058 

-216.8 

-176.1 

+466.8 

+138'9 

+ 5I I .3 

+687.1 

+374.3 

+51oS4 

+ 

-510'4 

-169.9 

+341'o 

- 65.6 

-407'0 

-283'6 

+123'4 

-260'7 

2102.7 

2102.8 

2416'8 

2417'8 

2790. 

2789.9 

2791 .6 

2792.6 

4 .02282 .9  

.059-135.82281.12281.5 

2280.2 

2621.2 

2622.5 

2215.9 

2214.9 

2338.3 

2338.8 

2530'4 

2102.8 

24x7'3 

2791.1 

2621.9 

2215'4 

~ 3 3 8 ' ~  

2101 

2416 

2789 

2279 

2620 

2213 

2335 

fast 

5.0 

5-0  

5.0 

6 

4.8 

5'0 

5.O 



80-D. 
MANGALORE MERIDIONAL SEEIES. 

drtronomical 

1872-73 

Dec. 22,23,24 
Jan. 4,5,6 

,, 11,12 
1; 6,6 

Dec.10,12,18 
Jan. 1,2 

j1 6,6 
13  1,2 

8 )  6,6 
,, 24,25 

S) 1,2 
,, 24,25 

,, 17,18,19 
9, 24,25 

,, 11,12 
,, 17,18,19 

9 ,  6,6 
,, 17,18,19 

,, 24,25 
,, 17,18,19 

9, 24,25 
,, 27,28,29 

,, 17,18,19 
,, 27,28,29 

Feb. 1,2 
Jan.!27,28,29,30 

,, 24,25 
Feb. 1,2 

Jan. 17,19 
Feb. . 2 

Jan.!27,28,29,30 
Feb. 1,2 

Jan. 28,29,30 
F6b.16,18,19 

YY 1,2 
,, 16,18,19 

Date 

Mean of 
Timer 

of obaer- 
vstion 

A m 
2 30 
a ag 

I 46 
I 47 

3 o 
3 o 

2 I 5 
2 r 4 

3 o 
2 59 

2 31 
2 29 

2 I 5 
2 14 

z 29 
2 30 

2 I 

a o 

2 I 4 
z 15 

2 44 
2 46 

I 46 
I 49 

2 3 1  
2 2 I 

I 58 
2 0 

2 47 
2 46 

2 2 I 

2 31 

2 58 
3 o 

2 38 
2 34 

Number and Name 
of Station 

g 
3 rn 

w - 0 P 
4 Y 

2 I 3 
- g a s  m s  

g rn 
X: 

Observed 
Vertical Angle 

fd 
3'0 

4'6 

3-8 

2.5 

2.3 

1'9 

1'9 

XXXVI (Hukaligudda) 
XXXIX (Koramb) 

XXXVIII (Dindimane) 
XSXIX (Korambr) 

XXXIV (Chandragutti) 
XL (Hijnnavalli) 

XXXIX (Koramb.) 
XL (Hiinnavalli) 

XXXIX (Koramb.) 
XLI (Hugadi) 

XL (Riinnavalli) 
XLI (Hugadi) 

XLII (K%ash&dri) 
XLI (Hugadi) 

XXXVIII (Dindllmane) 
XLII (KiidashBdri) 

XXXIX (Korambr) 
XLII ( K i i d s e m )  

XLI (Hugadi) 
XLII (Kiidashhdri) 

XLI (Hugadi) 
XLIII (Siddeshvar) 

XLII (KMashhdri) 
XLIII (Siddeshvar) 

XLIV(Biaa1e) 
XLIII (Siddeshvar) 

XLI (Hugadi) 
XLIV (Bisale) 

XLII (Kiidashhdri) 
XLIV (Bisale) 

XLIII (Siddeshvar) 
XLIV (Bide)  

XLIII (Siddeshvar) 
XLV (Hirigudda) 

XLIT (Bisale) 
XLV (Hirggudda) 

4 

f 
& 

% 

5 .- 
d 

3 
L 

4 
% 

B 
B 

Height in feet of 2nd 

0 1  n 

D o 10 I 6.8 

D o  3 38.7 

D o I 26 '2 

l) o 13 59.5 

D o 7 54'4 
D o  7 6.3 

E o 2 53'5 
D o  16 9.3 

E o 3 9.9 
D O  19 53'3 

D o 6 26.2 
D o  13 19.0 

Do 52 25'7 
E o 35 2 1 ~ 0  

E o 49 46' 7 
D I 7 27.9 

E o 51 50.6 
D I 7 47'6 

O "" 

D 0 52 25'7 

D O  26 53.5 
E 0 15 4'0 

D o  58 15'7 

E o 37 49.0 

D O  24 34.0 
E o 12 48.5 

D O  1 1  7.1 
D o  8 5-6 

D o 53 21'3 
E o 36 34-6 

E o 12 48-5 
D o  24 34.0 

E o 29 44-5 
D o  47 31.0 

E o 1 1  37'1 
D o  32 48.3 

Mean 

Final 
Btwult 

Btation above 
8- Level 

I 2 

1 2  

I z 
16 

12 

1 2  

16 
12 

12 

12 

1 2  

1 2  

12 

12 

12 

12 

12 

12 

I2 

12 

16 

20 

16 

16 
20 

1 2  

16 

16 
12 

20 

16 

16 
16 

16 
16 

Tri~nometri4 
Ra6ult.a 

By deduo- each 

tion 

4 
3 

4 

Hcight 

a 
0 

l 

Me, 

in feet 

% 

" A '  

Refraction 

4 
2.7, 

8 , s ;  
"8 

n 

934 

1042 

1020 

890 

1136 

1337 

1156 

1200 

1067 

1156 

783 

1397 

774 

1296 

1169 

774 

1202 , 

1436 

2.6 

2.7 

2 - 7  
2.7 

2.8 
2.6 

2-7 
2.7 

2.6 
2-6 

2.7 
2 6  

2-7 
2.8 

2.8 
a-8 

2.8 

2.7 

2'8 

2'7 

2.6 

0 - 9  

2.7 
2-8 

2.6 
2.6 

2.7 
2.6 

2-7 
2.8 

2.6 
2'6 

2.6 
2.6 

2.6 

2.7 

55 

64 

55 

53 

71 

80 

70 

74 

60 

70 

46 

89 

42 

76 

86 

42 

73 

86 

5.3 
5.3 

5'3 
5.3 

5'3 
5.3 

5.3 
5.3 

5'3 
5.3 

5'3 
5-3 

5'3 
5-3 

5'3 
5.3 

5'3 
5.3 

5'3 
5'3 

5-3 
5'3 

5'3 
5.3 

5.3 
5.3 

5'3 
5.3 

5'3 
5-3 

5-3 
5.3 

5'3 
5.3 

5'3 
5.3 

2525 

2777 

2912 

4405 

2429 

2855 

3794 

1530'82530'8 

2779'6 

2859.5 

3798'9 

1 1 
192'62531-2 

12.22778.9 

249'52780.3 

2916.0 

135.32914.92915'8 

2916'5 

.056+1878.84409'6qqo8'5 

484'22431.6 

-1g74.12434'42433.4 

425'82434'1 

57'72858.1 

2861.7 

425.82858-8 

3799'9 

938.43797'9 

'059 

.061 

'064- 

.06o 

,063 

,060 

'061 

.061 

,059 

'064 

'054 

.059 

.073 

'054 

-060 

.060+ 

- 91.1 

+ 

+ 

+ 385.2 

+ 

-14g2.4 

.06r+2069.54408.1 

+1492.44407.g 

- 

- 

- 

-15~6.8 

+ 

+1366.5 



PRINCIPAL TI1IANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 8 l - D .  

Nom.-Stations 111 (KudurEmukha) and VI (Anfir) appertain to the Madras Longitudinal Series. 
The mean of observations taken on 20th, 23rd and 28th April, 1872, and 26th and 26th February, 1873. 

Do. do. 28rd April, 1872, and 26th Februsry, 1878. 

g 
$ 
3 .. 
-i 
R 

16 
12 

16 
12 

12 

12 

20 

12 

16 
24 

12 

12 

8 
12 

16 
8 

8 

12 

8 

dattonomical 

Jan. 28,29,30 
Mar. 13,14 

Feb. l6,17,19 
Mar. 13,14 

Feb. 1, 2 
9 )  8, 9 

,, 16,17,18,19 
,, 8,s 

,, 16,18,19 

(1) 

Feb. 
1872 

A 1 9 , ~  
1873 

Mar. 7 
(2) 

Feb. 16,18,19 
Msr. 7 

,, 13,14 
~8 7 

($1 
Mar. 7 

a 

d m 
.Mu 0 - 

% 
I s 

z g . 9  ., 
cv 

065+1947-8~438fl 

+ 583.7 

+2415.3 

+1324*86214'1 

+ 10g1.3 

+ 506.4 

-1324'84888.3 

Number and Name 
of BtaLion 

XLILI (Siddeshvar) 
XLVI (Hgbbe) 

XLV (Rirtigudda) 
XLVI (H6bbe) 

XLIV (Bisale) 
XLVII (Valkunji) 

XLV (RiriSgudda) 
XLVIi (Valkunji) 

XLV (Hirtigudda) 
I11 (Kudurgmukha) 

XLVII (Valkunji) 
111 (Kudur6mukha) 

VI (Bnbr) 
111 (Kudurtimukha) 

XLV (Hir6gudda) 
VI (Bnbr) 

XLVI (HEbbe) 
VI ( h i r )  

111 (Kudur6mukha) 
VI (Anfir) 

Height 

1 
E 

2.8 

6'3 

2.6 
6.2 

2'6 

2.7 

2.7 
2.6 

2'7 
2'7 

2.7 
2'7 

2.7 
2.8 

2.8 
6.2 

2'8 

2.8 

2.8 

2.7 

Date 

Mean of 
Times 

of obeer- 
vation 

h m 
2 30 
2 54 

I 57 
I 56 

3 o 
2 56 

I 48 
I 43 

a 14 
2 17 

a 30 
3 I 7 

I 40 
I 44 

2 43 
2 41 

a I 5 
2 14 

I 44 
I 40 

4 
3 

i 
O n  

I1 

I 

818 

852 

1169 

1102 

1009 

1517 

939 

843 

1517 

Obaetved 
Vertical Angle 

0 1 I t  

E o 36 55.7 
D o  57 17.9 

E o 18 10.5 
D o  30 10.0 

E o  15 39.1 
D o  28 21.5 

D o  19 54.0 
E o 2 29.9 

E I 6 8.2 
D  I 22 45'0 

E I 26 39.7 
D I 41 53.3 

E o 18 30.1 
D o  40 50.0 

E o 32 30.9 
D o  46 19.2 

13 58'3 
D o  26 50.7 

D o  40 50.0 
E o 18 30.1 

in feet 

+. a s 
d 

5.3 

5'3 
5.3 

5.3 
5'3 

5'3 
5.3 

.5-3 
5'3 

5'3 
5'3 

5'3 
5.3 

5.3 
5.3 

5'3 
5-3 

5'3 
5-3 

8 

1 
i 
% 
;i 
.!? 
13 

fG& 

1.0 

1'4 

1.2 

2.2 

Terrestrial Height in feet of 2nd 
Stetion above Mean 

1 
g 

92 

52 

51 

67 

58 

53 

92 

58 

42 

92 

3~ 
g ,  
n!3 

Q 

-063 

-060+ 

.057- 

.ojz 

-053 

'061 

-061 

'049 

-061 

Final 
Emdt 

4377 

3408 

6207 

4885 

Sea Level 

Tdgonometricd 

By eeoh 
dedua- 

tion 

4382'6 

551.93411'4 

385.13413'8 

6214'2 

+2799.46212~06213~4 

4890.2 

4888.3 

Results 

Mean 

4381.9 

3412'6 

4888.9 



82,,, . MANGALORE MERIDIONAL SERIES. 

Description of Spirit-levelled Points. 

When determining the Spirit-levelled heights, given on pages 7L,. to 78,., the levelling staff stood on 
the surfaces hereafter described. 

XVII (Kern) On a peg at the foot of the station, height = 1946.89 feet. To this value 6-32 feet (the 
height of the mark-stone in the upper surface of the circular pillar above this peg) being 
added, the height of the upper mark-stone was found to be 1951.21 feet. 

XIx (&sun&) On a peg at the foot of the station, height = 2167.99 feet. To this value 7.22 feet (the 
height of the upper surface of the rectangular protecting pillar above this peg) being 
added, the height of the top of the protecting pillar was found to be 2165.21 feet. 

XXII (Bori) On a peg at the foot of the station, height = 1997.90 feet. To this value 7.24 feet (the 
' height of the mark-stone in the upper surface of the rectangular protecting pillar above 
this peg) being added, the height of the mark-stone on the protecting pillar was found 
to be 2005.14 feet. 

I (mas) On a peg at the foot of the station, height = 2000.66 feet. To this value 7-30 feet (the 
height of the upper surface of the circular pillar above this peg) being added, the height 
of the upper surface of the pillar was found to be 2007.96 feet. 

VI (Aundh) On a peg at the foot of the station, height = 312'7.86 feet. To this value 6.34 feet (the 
height of the upper surface of the rectangular protecting pillar above this peg) being 
added, the height of the upper surface of the protecting pillar was found to be 3134.19 feet. 

XXVII (Kundgol) On the mark-stone in the upper surface of the circular pillar. 

For firrtherparti~UhZr8 of these stations, seepages 3, to 8, 
D. D. 

Nom.-dtatione XVII (Kern), XIX (Alsunda) and XXII (Bori) appertain to the Bombay Longitudinal Berier. 

Bq~tember, 1889. 

W. H. COLE, 

In cLrgs of kpu.ting O&. 



M A N G A L O R E  M E R I D I O N A L  S E R I E S .  

PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERVATIONS. 

At IV (Phchvad) 

h n c  r 
Lat. N .  17' 31' 1"-97; Long. E. 74' 42' 10".89 = 4 58 48.7; Height above Mean Sea Level, 3138 feet. 
March 1865 ; observed by Captain C. T. Haig, R.E., with Barrow's %-inch Theodolite No. 2. 

Star observed 
Mean Right Ascension 1865.0 
Mean North Polar Distance 1865.0 
Local Mean Time of Elongation, March 5 

a Ursa Minoris (West). 
1" 9"' 3t18 

. lo 24' 36"-85 
Western 8h 1 4 ~  

Y( 
0 -  

&$ 
.9 $ 

8 8 $ 2 a 
2 %  cr4 - 
o I 

180 o 
& 
0 0 

223 12 
& 

43 12 

266 24 
& 

86 24 

352 48 
& 

172 48 

309 36 
- & 
129 36 

m 

d 
3 Ohsemd 

8otimn181 : 
DiE. Of xO*dinga 
Ref.Mark-Star 

o I r r  

+IS: 32 11.38 

32 11.68 
31 59'10 
31 55-26 

+ I ~ I  31 57-14 
31 59.62 
3212'40 
32 9.28 

+ 1 5 1  32 11-20 

32 11'80 

31 50.30 
31 44'28 

+ 1 5 1  32 10.72 
32 12-40 

32 4.16 

31 58.94 

+ 1 5 1  31 42-48 
31 49-20 
32 12.78 

32 13-78 

Obaerved 
Horhonu, Angle : 
Diff of RndingB 
Baf.' Muk- 

o I I !  

+ 1 5 1  32 3-64 
32 7'40 

32 7'98 
32 7.16 

+ 1 5 1  32 8'48 

32 9.98 
32 0'04 

31 55-46 

+ 1 5 1  32 5'42 
32 6-86 

32 7-60 
32 5-28 

+ I ~ I  31 53'24 
31 58-30 
32 10.50 
32 10'80 

+ I 5 1  32 1-66 
32 5.12 

32 11'94 
32 8.58 

! 
.;: 

RIGHT 

Reduction in 
Arc to 'l'i.ime of 

Elongation 

I II 

+ o 8-80 

0 5'19 
0 2'44 
o 4-21 

+ o 2.85 
o 1-25 

0 12'13 
o 17.28 

+ o 6.74 

o 3-64 

0 4-84 
o 6.89 

+ o 18'55 
o 12.99 

o 0'79 
o 1-82 

+ o 12.37 
o 8.38 

o 2'42 

o 3'91 

FACB 

.E a 8 
P z 

1 2  & 

m 8 

13 r a  
I0 8 

6 57 
9 8 

7 30 
4 5 8  

1 5  30 
18 31 

1 1  33 
8 zg 

9 47 
1 1  41 

19 10 
16 2 

3 58 
6 o 

15 39 
12 53 

6 55 
8 48 

.s a :: - 2 3 

E - 
Y E 
figq 

m s  

2 34 
o 6 
15 36 
17 44 

17 45 
15 25 

4 3 3  

7 19 

o 14 
I 49 
21 17 
23 22 

4 43 
2 3 

13 33 
17 20 

24 25 
21 32 

3 41 
1 5 

b d ~ ~ e d O b e . e w a t i ~ ~  
Ref. M a r t - l b r  

at  Elongation 

0 I  I1 

+ 1 5 1  32 12.44 

'2'59 

10'42 

11-37 

+151 32 11'33 
11-23 

12-17 

12-74 

+151 32 12-16 
10'50 

13-44 
12.17 

+ I ~ I  32 11'79 
11-29 

11'29 
12.62 

+151 32 14'03 

13-50 

14-36 
12-49 

b, 

PACE LEFZ 

Rednct.ion in 
Arc Lo Time of 

Elongation 

I I I  

+ o 0.33 
o 0.00 
0 12.27 
0 15'87 

+ 0 15-92 
o 12.w 

0 1-05 
o 2'70 

+ o o'oo 

o 0.17 
o 22.85 
o 27'55 

+ 0 1 - 1 3  
o 0.21 

o 9-28 
o 15.16 

+ 0 30'13 
o 23'42 
0 0'69 

o 0'06 

4 
4 

Mar. 5 

,, 6 

,, 7 

,, 8 

,, 9 

RsducedObe.ewUion 
Ref. Matrk-Star 

at Elongation 

~ ~ ~ ~ - - ~  

o I I !  

+ 1 5 1  32 11'71 

11-68 
11-37 
1 1 - 1 3  

+ 1 5 1  32 13-06 
11-62 

I3.45 
11-98 

+ I ~ I  32 11'20 

11-97 
13 - 1 5  
11-83 

+151 32 11-85 
12.61 

13-44 
14-10 

+151 32 12-61 
12-62 

13-47 

13'84 

Q 

W. 

W. 

W. 

W. 

W. 



MANGALORE MERIDIONAL SERIES. 

Abstract of htronomical Azimuth observed at IV (Phchvad) 1866. 

By Western Elongation of a Ursse Minoris. 

0 Y 

Astronomical Azimuth of Referring Mark by Western Elongation ... ... * a -  330 3 43'97 

Angle Referring Mark and VII (Palsi) see page 15-,. a d e  ... . .. , + I 8 43-10  

Face L a L 11 L 11 L a L B 

Zero 180' 0" 223' 43' 2660 860 810" 1300 8530 1730 

Date March 5 March 6 March 7 March 9 March 8 
11 11 I1 11 I1 R R I1 I1 11 

Obeemed difference 11.71 12-44 13-06 11-33 1 1 - 2 0  1216 12-61 14-03 11-85 11-79 
of Circle-Beadings, 11.68 12-59 11-62 11'23 11.97 10.50 12'62 13'50 X I '  11-29 

Ref. M. - Star 11-37 10'42 13'45 12'17 13'15 12.44 13.47 14-36 13-44 11'29 
reduced to Eloligation I I ' I ~  11-37 11.g8 12.74 11-83 12-17 13.84 12-49 14-10 12-62 

Meana 11-47 11'71 12-53 11.87 12-04 11-82 13-13 13-60 13-00 "-75 

0 I I t  I t  11 I1 I1 

Meane of both face8 1 2 - 2 0  11-93 13-36 . 12-38 
Level Correctione + I 32 - I I ' ~ O  0.2 + 0.28 - 0.08 + 0.03 - 0'17 
Corrected Meane + 151 32 11-31 12-48 11-85 13-39 12-21 
Az. of Star fr. s., by W. 178 31 32'22 32.01 3I.70 3Ie17 3I.49 
Az. of Ref. M. ,, 330 3 43'53 44' 49 43'55 44-56 43'70 

Astronomical Azimuth of Palsi by observation . . . ... ... ... , . .  331 12 27-07 
Geodetical Azimuth of ,, by ~alculat~ion from that 

adopted (Vol. 11, page 141) at KaliAnpur, see page 70,,. ante ... ... 331 12 32'32 

Astronomical - Geodetical Azimuth at IV (Ftichvad) ... ... . . . ... - 5'25 

& 



PRINCIPAL TRIANGULATION. AZIMUTHAL OBSEBVAl'IONS. 

At XV (Karabgati) 

h m  t 

Lat. N. 16' 7' W . 8 7 ;  Long. E. 74' 50' 23".53 = 4 59 21.6; Height above Mean Sea Level, 2 5 4  feet. 
December 1865 ; observed by Captain C. T. Haig, R. E., with Barrow's %-inch Theodolite No. 2. 

Star observed 
Mean Right Ascension 1865.0 

6 Ursae Minoris (West and East). 
1 8 ~  I jm 54' 

Mean North Polar Distance 1865.0 3O 23' 45"'67 

Local Mean Times of Elongation, December 23 Western 6h 3m 
Eastern 18 9 

U 
0 -  PAOB LBPT XAOB BIGHT 

F1 

Dec. 23 

,, 28 

,, 24 

,, 26 

,, 26 

,, 26 

W. 

E. 

E. 

W. 

0 I 

180 o 
& 
0 0 

180 o 
& 
0 0 

223 1 2  
& 

43 I3 

223 12 
& 

43 12 

0 I 11 

- 27 37 33-08 
37 35'22 

- 34 41 17.52 
40 23.80 
40 10.08 

- 34 41 17.56 
41 17'72 
40 q1*1z 
40 26'30 

- 27 38 1.60 
37 53'22 
37 41-70 1 

E. ' 266 24 
I & 

86 24 

37 46.36 

- 34 40 55.40 
3 ' 1 0  

41 13.88 
41 10.44 

W. 266 24 
& 

fn 8  

5 I 
7 I5 

2 34 
21 19 
23 26 

5 35 
2 59 
17 44 
21 19 

16 45 
14 18 

9 55 

86 a4 

1 

0 I 11 

- 27 37 30'04 
28.87 

- 34 41 18-32 
18-75 
16-43 

- 34 41 21.31 
18.80 

19-14 
2 1 - 2 0  

- 27 37 27.71 
28.49 

29-85 

I I1 

+ o 3-04 
0 6'35 

- o 0.80 

o 54-95 
I 6'35 

- 0 3'75 
o 1.08 

o 38.02 
o 54.90 

+ o 33.89 
0 24-73 
0 11-85 

12 9 

13 47 
1119 

6 50 
9 12 

I 

28.52 

- 34 41 18-30 
18'53 

19-53 
20.66 

o 17.84 

- o 22-90 
015'43 

o 5-65 
o 10.22 

- 27 37 28'63 
28.32 
30.11 
28 -00 

0 1  11 

- 27 37 59'92 
37 50.68 
37 35'96 
3732'28 

37 53.48 
37 58'02 

-34 41 7-14 
40 58-36 

- 34 40 43'54 
40 52.56 
41 15-18 
41 10.64 

- 27 37 32.60 
37 29.88 
37 26.70 

+ o 0.55 
o 0-00 
o 33-49 
o 38.50 

I 

3725'74 

- 34 39 59'28 
40 16-70 
41 14-90 
41 16.92 

40 44'72 
40 35.38 

- 27 37 29-18 
37 18-32 
38 3-60 
38 6'50 

- 27 37 45-06 
37 37-30 

37 34-06 
37 43.04 

f n 8  

I5 6 
I3 43 
6 29 
3 4 1  
13 42 
15 8 

10 9 
12 44 

16 48 
13 48 

4 44 
7 23 

7 18 
5 22 
2 13 

2 8 

o 3 
16 40 
17 52 

0 5 7  

15 21 
22 23 
3 9 
o 36 
16 20 
18 36 

12 20 

9 38 
8 19 

1 1  35 

I I1 

+ 0 27'57 
0 12-74 
0 5-08 
o 1.64 
0 22-65 
o 27.59 

- 0 13-43 
0 19-59 

- 0 34'05 
o 22.96 
0 2-71 
o 6-57 

+ o 6-44 
o 3-48 
o 0.60 

0 I 11 

- 27 37 32-35 

30.64 

30'83 
30'43 

- 34 41: 19.57 
17'95 

- 34 41 17-59 
15'52 

17'89 
17.21 

- 27 37 26.16 
26.40 
26' 10 

0 0.11 

- I 17-36 
I 0'38 
o 1.21 
o 0.04 
0 32-23 
o 41-83 

25-63 

- 34 41 16-64 
17-08 
16-11 
16.96 

16-95 
17-21 

+ o 18-40 
o 11'22 

0 8.34 
o 16-20 

- 27 37 26-66 
26-08 

25-71 
26.84 



86-D. 
MANGALORE MERIDIONAL SERIES. 

Abstract of Astronomical Azimuth observed at XV (Karabgati) 1865. 

1. By Eastern Elongation of 8 Ursa Minoris. 

h 
Y( 

3 0-  
FAOE LEFT FACE BIGHT 

PI *  

Arc to Time of Ref. Mark- Star 

Face L R L R L It L R L B 

Zero 180' 0° 22a0 43O 266' 86" 310' 130' 353O 173O 

Date December 23 December 24 December 25 December 26 December 27 
I I  I I  I I  I I  I I  I I  I I  I I  rr I1 

Obeerved difference 18-32 19-57 21'31 17.59 18.30 16.64 20.05 17-67 19.24 16.01 
of Circle-Readings, 18-75 17-95 18.80 15- 5 2  18-53 17.08 19-34 19-70 20'00 15.56 

Ref. M. - Star 16-43 19.14 17.89 19-53 16.11 18-44 18-56 19-58 16.82 
reduced to Elongation 21.20 17.21 20.66 16.96 19.22 18-32 20-59 15.29 

'6.95 
17.21 

Means 17-83 18.76 20.11 17'05 19-26 16.82 19-26 18.56 19.85 15.92 

o I 11 Ir rr 11 I I  

Meane of both faces - 34 41 18.30 18-58 18-04 18.91 17.88 
Level Corrections - 0'57 + 0.26 - 0'53 + 0.05 - 0'87 
Corrected Meane - 34 41 18.87 18-32 18-57 18.86 18-75 
Az. of Star fr. S., by W. 183 31 55.12 55'53 55'85 56.16 56-47 
Az. of Ref. M. ,, . 148 50 36.25 37.21 37'28 37'30 37-72 

Dec. 26 

,, 27 

,, 28 

,, 29 

E. 

E. 

W. 

W. 

o I 

309 36 
& 

129 36 

352 48 
& 

172 48 

352 48 
& 

172 48 

180 o 

o I rI 

- 34 41 13.40 
41 16-64 

4031'14 
40 20.42 

- 34 41 12.62 
41 15.80 

41 0.80 
. 40 55-46 

- 27 37 31.98 
3734'14 
39 15-32 
39 33-40 

- 27 39 9-32 
39 24.66 

m 8  

7 25 
4 44 

1947 
22 3 

7 24 
5 54 

12 28 
14 25 

4 44 
7 2 3  
29 50 
32 18 

a8 48 
31 o 

I rI 

- o 6-65 
o 2'70 

047'30 
o 58.80 

- o 6.62 
o 4-20 
o 18-78 
0 25'13 

+ 0 2-71 
0 6'57 
I 47.14 
2 5'45 

+ I 39-82 
I 55-66 

o I Ir 

- 34 41 20.05 
19'34 
18.44 
19.22 

- 34 41 19.24 
20.00 

19-58 
20' 59 

- 27 37 29'27 
27' 57 
28.18 
27 ' 95 

- 27 37 29-50 
29.00 

o I 11 

- 34 40 39-04 
40 54-20 
41 13.08 
41 8.12 

- 34 40 40.84 
40 50.30 
41 16-50 
41 13.60 

- 27 37 33'70 
37 27-98 

37 52.58 
37 57'44 

m  8 

17 54 
14 32 

6 44 
9 1 1  

17 5 
14 28 

I 38 
3 45 

6 33 
3 16 
14 52 
16 27 

I 11 

- o 38.63 
o 25-50 

o 5-48 
o 10.20 

- o 35.17 
o 25.26 

o 0.32 
o 1.69 

+ 0 5'17 
o 1-29 

o 26'65 
0 32'64 

o I r I  

- 34 41 17'67 
19'70 
18.56 
18-32 

- 34 41 16-01 
15-56 
16.82 
15.29 

- 27 37 28'53 
26'69 

25-93 
24-80 

- 

. 



PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERVATIONS. 
87-D. 

Abstract of Astronomical Azimuth observbd at XV (Karabgati) 1866- (Continued) . 
2. By Western Elongation of 8 Ursm Minoris. 

Face L B L B L B L R L B 

Zero 180° 0" 2230 43O 2680 86" 310°t 130°t 353O 173" 

Date Dec. 23 Dec. 25 Dec. 26 ... Dec. 28 
n n w n v w R R 

Obaewed difference 30.04 32.35 27.71 26-16 28-63 26.66 19-27 28-53 
of C'ircle-Headings, 28.87 7 28.49 26-40 28.32 26.08 ,yo o ~ s e ~ o n s  ;;:;g 26.69 

Raf. M. - Star *31'58 30.88 29.85 26.10 30.11 25.72 
*31*08 30.64 28.52 25.63 28-00 26.84 

15-93 
reduced to Elongntion 27.95 24-80 

30'83 
30'43 

Means 30.39 30.51 18-64 26-07 28.77 26.32 . . . ... 28'24 26.49 

o I I I  11 11 r 

Means of both faces - 27 37 30'45 27'36 27' 54 27'36 
Level Corrections + 0.63 + 0'17 + 0.77 + 0'29 
Corrected Means - 27 37 29.82 27-19 16-77 ... 27'07 
Az. of Star fr. S., by W. 176 28 5.09 4.36 4-05 3.42 
Az. of Ref. M. ,, 148 50 35'27 37-17 37-28 36-35 . 

i by Eastern Elongation 

A.stronomica1 Azimuth of Referring Mark . . . by Western ,, 
Mean 

Angle Referring Mark and XI11 (Mbvinhdnda) seepage 22-D. ante 

Astronomical Azimuth of Mlvinhhda by observation . . . 
Geodetical Azimuth of Y S  by calculation from that 

adopted (Vol. 11, page 141) at Kalilnpur, see page 71-, ante 

Astronomical - Geodetical Azimuth at XV (Karabgati) . . . . . . 
N o T B . - ~ ~ ~ M  observations occurwd on the name pair of zeros on different nights they are reduced in this abstract to one date-the most oonvenient-by 

d o w i n  for star's change of place. The date so adoptod appears at the head of the column, and the reduced observation b preceded by an srrterisk. f No observations tdten on the zerom 810' and 130" in the case of western elongation. 



MANGALORE MERIDIONAL SERIES. 

At XXXIX (Eoramfir) 

hW8 8 

Lat. N. 14' 8' 6"'59; Long. E. 75' 0' 51".25 = 5 0 3'4; Height above Mean Sea Level, 2525 feet. 
March 1873; obeerved by Lieutenant J. R. McCullagh, R.E., with Troughton and Simms' 24-inch Theodolite No. 1. 

Star observed 
Mean Right Ascension 1873.0 
Mean North Polar Distance 1873.0 
Local Mean Time of Elongation, March 23 

a Ursae Minoris (West). 
lh 12rn 1B8 

lo 22' 4'"30 
Western 7" srn 

H o r i ~ ~ ~ ~ ' / n g l e  : 
I)ifi, of 
Ref. Mark - stu 

0 1 1 1  

+ 56 52 35.69 
52 30.88 
52 9'29 
51 53.86 

+ 56 52 13-15 
52 20'42 
52 38.62 

52 37'01 

+ 56 52 19-38 
52 23.47 
52 38-64 

52 39'47 

+ 56 52 29-74 
53 32.68 

+ 56 52 20.44 
52 21.96 

52 37'87 
52 38.00 
52 17.58 
51 49'46 

.y 3 0 -  

Observed 
Honmn,,,l ; 

Iliff. of Hsnd~nga 
fief. ~~~t - B~~ 

o r  11 

+ 56 52 35'74 
52 38.96 
52 27'35 
52 19.04 

+ 56 52 31-43 
52 35'48 
52 37-00 
s2 34'79 

+ 56 52 34'52 
5233'77 
52 38.02 
52 36'16 

+ 56 52 40'50 
52 39.20 

+ 56 52 35'30 
52 38.89 
52 33'26 
52 29-78 
52 14-75 
51 59'78 

.' .: .. ., ... ... .. .'. . ; 
' . -.. . . -. 

4 

Mar. 23 

,, 21 

,, 25 

,, 26 

o 27 

tWucedObvmbbn 
Bef. Mark-Star 

at Elongation 

0 I I1 

+ 56 52 36'68 
37'30 
38 - 10 
35'73 

+ 56 52 38-40 
39'19 
39.00 

37'01 

+ 56 52 39-58 
38'95 
38.81 

39'52 

+ 56 52 38'71 
38-69 

+ 56 52 39-47 
37-18 

38.73 
40 '07 
39'86 
39'95 

.5 S g - E ; 
g " 
3 .: 
d b ~  

5 58 
1 14 
15 19 
21 2 

12 1 2  

9 47 

7 13 
9 27 

I r  5 
9 I 

8 32 
10 48 

3 58 
2 19 

10 15 
6 50 
13 36 
15 34 
24 1 
29 44 

PACB 

.5 E g - 2 ; 
2 $ 

Y 6 5 
Zkfi  

m s  

4 32 
1 1  32 
24 27 
29 29 

22 52 
19 43 
2 48 

0 13 

20 28 
17 55 
r 53 

0 59 

13 38 
1 1  10 

19 51 
17 45 
4 14 
6 33 

21 30 
32 23 

W. 

W. 

W. 

w. 

w. 

BIGHT 

Reduction in 
ATC to Time of 

Plungntion 

I I1 

+ o 0.99 
o 6.42 
0 28.81 
o 41.87 

+ o 25.25 
o 18.77 
o 0.38 

0 0'00 

+ o ao.zo 
0 15.48 
o 0.17 

o 0.05 

t o 8'97 
o 6.01 

+ o 19.03 
o 15-22 

o 0.86 
o 2.07 
o 22-28 
0 50.49 

- 
0 I 

180 I 
& 
0 I 

259 13 
& 

79 13 

338 25 
& 

158 25 

57 37 
& 

237 37 

736 49 
& 

316 49 

PACE LEFT 

Reduction in 
Arc to Time of 

 longa at ion 

I I1 

+ o 1-72 
o 0.07 
0 11'32 
o 21 '33 

+ o 7'03 
0 4.62 

o 2-51 
0 4-30 

+ o 5.92 
0 3.92 

o 3-52 
o 5'64 

+ o 0'76 
o 0.26 

+ o 5.08 
o 2.26 

o 8.92 
o 11-68 
0 27'79 
0 42.57 

ReducedObsenntion 
Ref. Mark- Star 

at Elongation 

0 I I1 

+ 56 52 37-46 
39'03 
38.67 
40'37 

+ 56 52 38-46 
40- 10 

39'57 
39 "'9 

+ 56 52 40.44 
37'69 
41 '54 
41 '80 

+ 56 52 41'26 
39'46 

+ 56 52 40'38 
41'15 
42.18 
41.46 
42'54 
42'35 



PRINCIPAL TRIANGIULATION. A3IM"UTHAL OBSEBVATIONS. 

Abstract of Astronomical Azimuth observed at XXXIX (Korambr) 1873. 

By Western Elongation of a Ursse Minoris. 

Face L R L I1 L R L R L a 
Zero 180' 0' 259" 79" 338' 158' 6 8' 238" 137' $17" 

Date March 23 March 24 March 25 March 26 March 27 

n n n t n w I 4 w a 

Obeerved difference 37.46 36.68 38.46 38.40 40.44 39.58 41.26 38-71 40.38 39-47 
of Circle-Readings, 39.03 37-30 40'10 39-19 37.69 38.95 39.46 38.69 41-15 37-18 
Ref. M. - Star 38.67 38.10 39.51 39.00 41.54 38.81 42-18 38.73 

reduced to Elongation 40'37 35'73 39-09 37-01 41.80 39-52 41-46 40.07 
42-54 39'86 
42'35 39'95 

Means 38.88 36-95 39.29 38-40 40'37 39'22 40'36 38.70 41.68 39-21 

o ~ n  n I, I) n 

Means of both faces + 56 52 37'92 38-85 . 39'79 39'53 40'44 
Level Corrections + 1'29 + 0'70 - 0.07 + 0.17 + 0.66 
Corrected Means + 56 52 39.21 39'55 39'72 39'70 41 ' 10 
Az. of Star fr. S., by W. 178 35 27- 26 26-95 26.64 26'33 26.02 
Az. of Hef. 31. ,, 235 28 6.47 6.50 6-36 6.03 7 - 1 2  

< 

Astronomical Azimuth of Referring Mark or by Western Elongation XL (Hijnnavalli) 
Geodetical Azimuth of Hijnnavalli by calculation from that 

adopted (Vol. 11, page 141) at Kaliinpur, see page 72-=. alate ... ... 235 28 13.26 

Astronomical - Geodetical Azimuth at XXXIX (Koramilr) . . . ... ... . . . - 6 -  7 6  

October, 1889. 

W. H .  COLE, 

In charge of Cbmputing O$ice. 
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MADRAS MERIDIONAL AND COAST SERIES. 

INTRODUCTION. 

The Madras Meridional and Coast Series is the name of the great chain of principal 
triangles connecting Vizagapatam (Vishakhapatnam) and Madras. I t  follows the line of the 
eastern coast of India between the parallels of 17" 30' and 13", and its initial and t e r m i d  
sides belong respectively to the two longitudinal series of Bider (Bidar) and Madras. From 
Vizagapatam the series runs W.S.W., till, in latitude 16" 30', it meets the meridian of 80"; it then 
follows this meridian to Madras. The Jubbulpore (Jabalpur) Meridional Series, which follows 
the line of this meridian southwards to the parallel of lBO,  waa produced to meet the series 
under review at tlie angle formed by this change of direction, and a great meridional chain 
was thus completed connecting Madras with the Calcutta Longitudinal Series. The small 
portion of this meridional chain that is intercepted between the Bider Longitudinal and the 
Madras Meridional and Coast Series, was, for purposes of reduction, attached to the latter, 
which therefore emanates from two distinct sides of the former and with it forms a complete 
circuit of triangulation. 

The whole country between Madras and the Kistna (Krishna) River had been covered 
with a net-work of principal triangles by Colonel Lambton in the first quarter of the century, 
and a base-line had been measured by him at GuntGr in 1812. I n  the last two years of his 
life, he had despatched Captain (afterwards Sir George) Everest, R.A., and Mr. J. De Penning 
to carry the triangulation eastwards from Hyderabad to the meridian of 80" and thence 
north to the Godivari river; but though he had fully planned its extension through the 
Circars (SarMrs) to meet the requirements of Colonel McRenzie, then Surveyor General of 
India, the project fell through and no points were fixed near the coast north of the Kistna. 
With the exception therefore of the north-eastern branch which runs along the coast from 
the Kistna, the whole of the present series lay over ground that had been entirely covered 
with principal triangulation during the first period of the trigonometrical surveys. Owing 
to the inferiority of his instruments, when compared with those now in use, to the great 
errors that his base-lines were liable to, and to the complete obliteration of many of his 
stations, Colonel Lambton's work has not been incorporated with the principal triangulation, 
but with the seconday operations of recent times. 
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The Madras Meridional and Coast Series was commenced in 1860. A party under 

8s- 1860-61, Md 1861-62. various officers, and latterly under Major A. strange of the 

p r a ~ o m t .  Madras Cavalry, had been for some years carrying a series 
Captain J. P. Bsseri, B.E., l a t  baistcmt. down the East Coast from Calcutta, and by the end of 
B. Olarkwn. Eq., Ciril h i a t a n t .  
~lr. (3. 11.  HOW^ sub-histant, 1st ~ 1 ~ 8 .  the field season of 1869-60 had completed the NaUkiinda- 
,, J. Ellison, IS 1st ,, 

,s 2nd ,, Pothkiinda polygon, which now forms the most east- 
8 ,  r. 

ern figure of the Bider Longitudinal Series: from the 
southern side of this figure one branch of the series under review emanates. Major Strange, 
hitherto a Brevet-Major only, having now attained his Regimental Majority, relinquished 
his appointment in the Survey Department and reverted to military duty, and the 
charge of the party was transferred to Captain Basevi in the autumn of 1860, the exigen- 
ciea of the Department having required his transfer from the Trans-Indus frontier all 
the way to the Madras coast. He commenced operations from the side Shjib-DhBr of the 
Bider Longitudinal Series, and was proceeding towards Rajahmundry (Rgjamahendravaram) 
when, on approaching the' hill of Kappa in the Rampa estate, he found that his signallers 
had been driven away from the hill with threats of violence, and that the inhabitants of the 
district were assembling to prevent him too from ascending. The estate was rent-free, 
and the people, though under the control of the Godhvari magistracy, were a lawless set. 
Oaptain.Basevi, having obtained an extra military guard and a body of police, made his way 
to the summit of the hill without molestatior, and took the necessary observations. One 
day the people set fire to the long grass on the hill, and a Rhja brought intelligence that 
they were collecting to attack the surveyors ; but the fire was extinguished and the attack 
waa not attempted. Captain Basevi's chief apprehensions were for the signallers, whom 
he had to leave behind at the station ; but a guard was left with them, and they were not 
molested. The only serious inconvenience occasioned was in having to construct the station 
on a block of laterite several feet below the aummit of the hill ; for it was covered with dense 
jungle, which there was no means of clearing away without the assistance of the villagers, 
who had all absconded. The operations proceeded without further opposition or hindrance, 
excepting from the physical difficulties of the ground passed over. The district between the 
God4vari and Kistna rivers was crossed with considerable trouble, owing to the absence of 
high hills and the undulating nature of the ground, which was rendered all the more difficult 
through being covered with dense jungle. Thus the selection of stations, in such a manner 
as to form anunbroken chain of quadrilaterals and polygons, became a very tedious and 
laborious undertaking, involving the repeated rejection of positions which at first promised 
the requisite visibility in all directions, but which were afterwards found to be deficient in 
some essential relation. By June 1861, the final observations were completed to the side 
Parampbdi-Sudkiinda; the figures embraced being 2 hexagons, 1 pentagon and 1 quadrila- 
teral, containing 20 triangles and extending a, distance of about 100 miles. I n  the following 
season, by April 1862, the Series was advanced a further distance of 90 miles by 1 double 
polygon and 2 hexagons embracing 21 triangles. The triangulation had now reached a point 
in the Kistna district near the meridian of Madras, whence it shortly afterwards merged into 
the meridional series, which waa intended to connect Jubbulpore and Madras. 

After completing the Series thus far, Captain Brtsevi returned to Vizagapatam to 
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select a site for the base-line of verification, which it was proposed to measure in this neigh- 
bourhood. He succeeded in obtaining a suitable site, but not until his field operations had 
been so long protracted that it was the middle of June before he could break up his camp 
and return to quarters. 

On re-entering the field early in October, he found the rains had been so heavy that the 

S a m  1862-6s. surrounding tanks had been converted into lakes, and that 
P ~ a s o m ~ .  the ground selected for the measurement lay submerged 

csptsin J. P. Bssevi, B.E., 1st histrmt. under a sheet of water, in some parts as much as sixteen 
,, B. R. BranN, 2nd ,I 

Lieut. W. M. Campbell, R.E., 2nd ,, feet deep. By great exertions the water was drained off 
R. Glarkson, Eaq., Civil Asaintant. 
&. F. RJS~I, sub-histant 2nd into adjoining ravines, and a portion of the line was 
,, J. R. L. O'N~U, ,, 3rd ,, ready for measuring in December; the remainder had 

become fairly dry by the time it was reached. The details of the measurement of the 
Vizagapatam Base-line will be found in Section VIII,  Vol. I of the Account of the Opera- 
tions of the Great Trigonometrical Survey of India. It will suffice here to remark that its 
length is six and a half miles, that Major J. T. Walker, R.E., the Superintendent of the 
Great Trigonometrical Survey himself superintended the work, and that Captain Basevi's 
party was employed on the measurement. It was divided into three verificatory sections, 
which were subsequently checked by two series of triangles, one on each flank of the base, 
to test the measure of each section against the others. The tests were satisfactory, for the 
extreme difference between the measured length of the whole base and its computed length ' 
by triangulation from either section, was found to be only one inch. The comparison of the 
measured length with the computed value brought down by triangulation from the Calcutta, 
Base-line was singularly satisfactory, for the error of the computed value was only a quarter 
of an inch, though the triangulation embraced a distance of four hundred and sixty-six 
miles, much of it passing over flat plains, which were covered with dense forest and jungle 
and very difficult to work through. 

On the completion of the base-line, Captain Branfill was deputed to connect it with 
the principal triangles of the East Coast Series, and to execute the verificatory triangulation 
between the sections. He also observed an azimuth, and carried a line of levels from the 
south end of the base to the Tide Point Station at the Jetty at Vizagapatam, where tidal 
observations had been previously taken, a synopsis of which will be found in the Introduc- 
tion to the East Coast Series on pages xxxrv-, to XXXVII-, of Volume VI  of the Account 
of the Operations &c. 

Meanwhile Captain Basevi proceeded to make a reconnaissance of the neighbouring 
territories of the Rgja of Jeypore (Jayapuram), concerning which little or nothing was known. 
" It is a singular fact," writes Xajor Walker in 1863, " that in the vicinity of the British 
" stations of Vizagapatam and Vizianagrum (Vijayanagaram), and within sixty miles of a 
"coast which has been frequented by British traders for upwards of a century, there is an 
" extensive tract of country, subject to a friendly RQja, of which less is known than of dis- 
" tricts occupied by hostile tribes along the frontier of our recently acquired Punjab (Panjhb) 
" Provinces. A glance at any map of the Madras Presidency reveals rt great blank in our 
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" geographical knowledge of the tract of country which lies parallel to the coast and north- 
" east of the Godavari river. I ts  deadly reputation appears to have been a bar alike to the 
" explorations of the curious and scientific, and to the visits of sportsmen. No regular survey 
" of it has ever been attempted ; the few places given on the map seem to have been obtained 
" from Native information, for they are generally exceedingly erroneous. 

" A reconnoissance of this tract was required for our own operations round Vizaga- 
" patam. As any reliable information regarding lands so little known might be expected 
"to be of much value and general interest, I was much gratified when Captain Basevi 
" volunteered to reconnoitre this terra incognita ; though at  the same time I could not but 
" feel apprehensive for his safety in a country so deadly ; for his route would have to pass 
"through dense jungle, in which it would be necessary for him to preserve his reckoning 
"by the troublesome process of traversing, which under such circumstances is very labo- 
"rious, and entltils the necessity of performing the greater part of each day's march on foot. 
"The inevitable exposure to be thus undergone is very great in a tropical climate; and 
" when the district to be traversed is known-to be exceedingly feverish and unhealthy, no 
" small amount of courage is needed to prompt a man to volunteer for such a task." 

Captain Basevi took with him one European Assistant, Mr. O'Neill, and a few natives. 
By means of a compass and perambulator a traverse was run from Kbsipuram at the foot 
of the hills'to Jeypore city, and from Jeypore to Bhadrichalam on the Godbvari: obser- 
vations for time and latitude were taken with a 7-inch theodolite whenever the weather 
permitted, and readings of the barometers and thermometers were recorded regularly to afford 
data for computing the heights above the sea-level. At Padam-a, five marches from Hhi-  
puram, Mr. O'Neill became so ill that he was obliged to return, and fever commenced 
among the natives of the party. The results of this reconnoissance were a good preliminary 
map of Jeypore; a report by Captain Basevi, giving the details of his route and a general 
description of the country ; several valuable astronomical determinations of latitudes and 
longitudes and barometrical determinations of heights ; also memoranda of various other 
routes, the details of which were obtained from native information. Captain Basevi was 
occupied with this work from the 10th of February to the 9th of April. I n  the following 
autumn he proceeded to Europe on furlough, and the command of the party devolved on 
Captain B. R. Branfill of the Bengal Cavalry. 

On the completion of the base-line computations early in November, the party marched 

Bwron 1863-64. from its recess quarters a t  Vizagapatam, and recom- 

PXBBONHBL. menced operations near Guntlir on the 1st of December. 

Captain B. R. Branfill, l a t  Assistant. 
Mr. Clarkson had charge of the approximate series, which 

R. Clarkson, Enq., Civil Assistant. 
Mr. F. Kyall, Sub-Assistant, 2nd Clws. 

by the 1st of January he had carried down as far as Nel- 
,, J. W. Mitohell, sub-dssistant, 3rd ~1.ss. lore (Nelllir). Captain Branfill had marked this town for 
,, J. R. L. O'Nelll, ,, 11 the goal of the present season's principal observations, and 

as the country between it and Madras had already been topographically surveyed, Mr. Clarkson 
was recalled and no more approximate work carried out. The main party was greatly 
delayed at  several hill stations by want of coolies, and by the end of January the final 



observations of only two polygons had been completed, and one azimuth of verification 
observed to 6 U r m  Minoris a t  Dhnapa H.S. The stations however were twp marches 
apart and all situated on difficult hills that required two days to ascend and descend. 
Extra precautions were taken for the preservation of thq stations of the Kotapa heptagon, 
with a view to the continuation of the series northwards to connect with the Jubbulpore 
Mericlional Series, as the nature of the soil and the materials with which the two sta- 
tions of Dhlilipalla and Pglapku were constructed, were such that the platforms were 
certain after a few rainy seasons to disappear, and leave the masonry pillars exposed and 
liable to injury. I n  the next fi-me, the MedaramEtla hexagon, the ray from Farangul- 
dime to Ongole was found to be impracticable between the hours of 2 and 4-30 P.M., the 
period of minimum refraction, even when elevated signals were employed. Between half 
past seven and eight in the evening the stations were however mutually visible, and by Cap- 
tain Branfill observing at the former with the large instrument and.Mr. Ryall at  the latter 
with an 8-inch theodolite between these times on an appointed night, simultaneous recipro- 
cal vertical angles were taken. I n  the month of March Mr. Clarkson was recalled from 
G u n t b  to proceed, in advance of the main party, and fill up a gap which had been left in 
the approximate series two years previously, but he was unfortunately delayed in completing 
his secondary work, and his orders were countermanded. I n  consequence of this Cap- 
tain Branfill himself, after taking observations a t  Netivarip61Em and PichErla, was' obliged 
to desist observing and proceeded to select stations for the east end of the side of continuation 
and for the east flank of the southern portion of the Netivaripfilgm-KuchGrla double hexagon. 
After great diiliculty and a month's delay Kesavaram and Darutippa were fixed on, and 
12 to 15 feet platforms built a t  those places and a t  Puripbd. On commencing the next 
figure, the RBjalli hexagon, the weather became extremely hazy, and it was doubtful, 
whether the figure could be completed before the end of the field season ; but by constantly 
watching and seizing every opportunity of observing, all the final angles of the polygon 
were taken. The hill station of YErrakGnda had only just been quitted by the party, when 
the hill caught fire, and one set of signalling apparatus was destroyed. 

Only three stations having been selected and none built in advance of the Rhjalli 
hexagon, Captain Branfill determined to close operations and march to Madras, which he 
reached at  the beginning of May. Mr. Clarkson however continued to work on the ap- 
proximate series; he selected 17 stations forming a double polygon, a heptagon and part 
of a single polygon, extending the series to the vicinity of Madras, and rejoined the office 
at  Ootacamund so late as the 1st of August. 

Leaving the instruments and tents in a casemate in Fort St. George, he proceeded 
with the records and office to Ootacamund (Ontikalmanda), having first collected all the in- 
formation he could concerning a tide-gauge and the practicability of connecting the series 
of triangulation with the Astronomical Observatory at  Madras. 

The principal work, completed during this field season, consisted of one heptagon, 
two hexagons, and a double polygon ; there were 29 triangles in the four figures, extending 
the series a direct distance of 138 miles from north to south. 

On searching for the south-end of the Madras (St. Thomas's) base-line, measured in 
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1802 by the Trigonometrical Survey under Major Lambton, it was found that all the stones 
excepting three had been carried off for the purpose of building a temple in the adjoining 
village. The fact was brought to the notice of the Madras Collector, and a full enquiry 
held, but with no satisfactory result. During the recess season Captain Branfill also visited 
Bangalore, and having after much search discovered the ends of the old Bangalore base, measur- 
ed there in 1804, he took steps for their future preservation. 

The principal computations were finished early in October, and the whole party left 
for Madras, resuming work there on the 1st of November. This month was stormy and 
rainy, and was spent in organising the field parties, repairing instruments, and in completing 
the secondary computations and the charts. 

.The entire party took the field on the 6th of December and was distributed as 

fieason ISM-66. follows :-Mr. Ryall to take up the approximate series 
PEBBONNEL. near the Pulicat (ParaverkBdu) lake, to select one or two 

Captain B. R. Bradll, Bengal Cavalry, let Anat. stations on the east flank, clear the rays, and arrange for 
Mr. F. Ryall, sub-heistant l e t  Clase. 
,, J. W .  Mitchell, ,, 2nd ,, building the necessary towers. Captain Branfill himself, 
,, J. R. L. O'Neill, ,, 3rd ,, accompanied by Mr. O'Neill and a native recorder Ganga- 

dram Mudhli, proceeded to Nellore to fix that and resume the principal triangulation in 
the neighbourhood. After recording the azimuth observed at Kistama H.S. in December and 
assisting for a few weeks in the observatory and office, until the native recorder had become 
efficient in his duties, Mr. O'Neill was sent to assist Mr. Ryall in the approximate series by 
superintending the tower-building. 

During February the Jonangip&lGm tower fell, but was rebuilt in time to obviate 
more than a few days' delay. I n  March and April the progress of the work was very 
seriously delayed by the cloudy weather which is so prevalent along this coast, and from the 
haziness of the atmosphere. Another cause of delay was the deficiency of positive or excess 
of negative refraction, rendering the rays which, though perhaps grazing, had been quite practi- 
cable in January quite out of the question in April, so that the REttambedu and ChGmbedu 
pillars had to be raised from 8 to 12 feet higher, and the signals raised still more on scaffolds 
erected for the purpose at  certain other stations. 

Observations were completed a t  R6ttambedu and ChEmbedu by April and the rest 
of the season was employed in carrying on the triangulation to Madras and connecting it 
with the Madras Observatory. As, however, this triangulation now appertains to the Mad- 
ras Longitudinal Series no further reference to it is needed here. 

Now that the coast triangulation had been completed, the only work remaining on the 
Series under review, was to connect that portion of it which lay on the meridian of Madras 
with the Jubbulpore Meridional Series. The latter was commenced in the field season of 
1864-65 under the direction of Mr. Shelverton, and by April 1866 had been carried as far 
south as the parallel of 20" 30'. I n  1866-67 the principal triangulation was further extended 
by the same officer to the parallel of 18" 3b', and all the remaining stations selected in 
advance. 



INTRODUCTION. 
=--3:. 

The party took the field in November, when Mr. Hickie was despatched to take 

Season 1066-67. 
up the approximate series which had reached the parallel 

PEBBONNEL. of 20". He had during tlie previous field season recon- 
G. Shelverton, E S ~ . ,  Aesiatant surveyor. noitered the countory between the parallels of 19' and 20°, 
Mr. JI. C. Hickie9 Assistent, Jlh and was tllus able soon after reaclling his to ,, F. Ball, Sub-bsaiatant, 1st ,I  

,, L. J. Pocock, Sub-Assistant, 3 d  ,, 
,, E. P. Wrixon, Probationary Sub-Assistant. 

select finally the stations of tlie Ankora and RUI-gp:~ili 
polygo~ls, both of whicll appertain to the Ju1)bulpore 

Meridional Series. He then sllffered from a severe att8ack of mnlnrious fever, wllich compelled 
him to seek medical aid a t  the civil station of Seroncha. After his recovery he selected the 
Katitj pur-Bolikijlih double polygon of tile Bider Lorigitudinal Series, and tlle two quadri- 
laterals and the pentagon wliich belong to the Jiadras Meridional. He closed on tlle nortliern- 
most side of the latter, on the ~t~atiolis of Mti~iiam and Dhlilipalla. The approxim:~te series 
was thus completed, liilving been extended in tllis field season a direct d~stance of 245 miles. 

On commencing operations in the folloning year a gap of about 2" lo', bet.ween the 
parallels of 16" 25' and 18' 36', still remained to be finisl~ed, 
to connect the northern portion of tllis cliain of triangles, 

G. Shelverton, E S ~ . ,  Assistant Surveyor. wl~icli emanates from a side near Jubbulpore of t l ~ e  
Mr. Y. C. Hickia, Civil Assietant, 4th Gtrade. 
,, F. Rall, 81tb-.~asistant. 1st ,, Calcutta Longitudinal Series, with the soutl~ern portion 

Y. P. Wrixon, Probatio~~ary Sub-bsst. 
,, A. C. Low, 

between Gunt6r and Madras. As it was not deemed safe 
I I  I 1  

to march througll the unhealthy forest tracts between thu 
Nerbudda (Narbadda) and Godiivari rivers enrlier than December, the party did not take tlie 
field till latje. 0 1 1  the march down frorn Ju1)bulpore the kahdrs or carriers enpged for the 
36-inch theodolite deserted in a body a t  Ntigpur, and a delay of ten days ensued : after crossing 
tli t :  Qodiivari, and entering the Hyderiibnd (H:lidarahad) States, Mr. Shelverton was always sup- 
plied wi t,li as many carriers as he wanted by the officials of His Highness the Nizarn. By tlie 
middle of 3Larcli the K:ltsAjpur-Uolikijnda double polygon of tohe Bider Longitudirlal Seritbs 
1 ~ 1 d  been com[)leted, and the trialigulation of tire Madras Meridional Series was then com- 
me~iced. Marly tlifficulties were caused I)y the great drought from wllich tlle couiltry mas 
suffering. Tlle rlulnerous tanks, upon wllicli the inhal~itant~s principally rely for the irriga- 
tion of their crops duririg the cold mon tlia, were in nearly all cases perfectly dry. Tlle 
cultivat,ion was restricted a t  each village to a field or two, watered from rude gaping wells nearly 
as wide as they are deep. At Anantagiri H.S., a hillock composed entirely of hard sandstone, 
tllere is a fort witli an inner and outer wall, arid water is to be found througllout nearly the 
whole year in the clefts and hollows of the rocks. At the foot of the hill there is a well with 
the inscription in the Tilingi character, stating that it mas sunk in the year 1640 of tlio 
Hindu era of Salivahana (about 268 years ago) by a Chhntri Rgja, and further that the sun 
was eclipsed that year. Between tbe stations of Atlaritagiri and Xidlamari there is a strip of 
British territory containing about SO villages. A metalled road runs through it from Masuli- 
patam on the sea coast to Hyderabad. 

The forts and fortifications to he met with in the portion of the Hyderabad territory, 
through whicli this series of triangulation passes, are attributed by the inhabitarlts to tlie 
Tilingha kings, who ruled the countiy prior to its conquest by the Muhammadans, and who 



X, E 
MADRAQ MERIDIONAL AND COAST SERTE9. 

liave left behind them traces of a high stnte of civilization. Tlie present rulers have done 
nothing to irilprove t l ~ e  country. 'l'lieir chief towns are simply a large collection of rude . 
huts, but tlie people are coi~tenttld with tile Government. 

'llhe old Tilingtina capital, Wurangal, is full of interesting remains. The temples 
sacred to Mahhdeo, built of massive stone with exquisitely carved interiors, are common 
enougli in the country. His attendant bulls, some of therii of life size, are cut wit11 all their 
trappings out of single blocks of stone. HanumkGlrdn, a city that has sprung up outside the 
ruins of Warangal, cotitairis a temple called the Hazar Kl~amb, so named from I he tliouvand 

. pillars that support i t ;  this temple is also dedicated to Mahtideo, \\ho is the principal 
divinity worshipped. The 1)aliks of t l ~ e  river Kistna were very littltl cultirattld where the 
triangulation crossed over; tilate crops up tl~rougli tile soil rendering it unfit for the plough. 
On the left bank of the river, skirting this tract of slate, there are some remarkable ruins, 
at id numerous cromlechs. 

On the 8th of April 1868, the party entered the Kistna district of the Madras 
Presidency, crossilig the river Kistna at the Kollhr ford, wliere the bottom is s h i ~  g'y, aud 
the \\later at this time of the pear only knee-deep. At Mihlarstil H.S., facing t l ~ r  delta of 
the Kistna river, Mr. Shelverton was delayed for tlie first time during t l ~ e  stnsson by bad 
signals. During his stay Iiere, a high wind prevailed from the south-\\ est l~eavily laden 
with moisture. Tlie nort,hern face of the Middursril liill is very precipitous, while the soutliern 
face is fortified with a stone wall. From Mitidarstil H.S. the party marched to Govindapuram 
where they encamped, and thence to Sdrangapalle H.S. whicli is situtitrd on a low plateau 
skirting the river Kistna. The in11al)itan ts of our villages near the Hy derabnd frontier were as a 
rule very surly, and presented a marked contrast to t l ~ e  rest of the people in the Kistna district, 
who were always willi~ig to help tlie surveyors it1 every \\lay. Mdniam H.S., one of t l ~ e  
st:ltions of the closing side was next visited. l'liere were some iron works at GGndlapnIle, 
the nearest villtige, tlie ore being obtained in the neighhourl~ood. The furnace, wllich 
was shaped like a chimney, and perforated a t  intervals, was charged with alternate layers 
of wood, clinrcoal, and ore, till it was nearly full; the lo~vermost 1ayt.r of cl~arconl was tlren 
ignited, and tlre furnace closed up for 16 hours. The result was a lump of metal weighing 
about t,wenty seers, and valued at  two rupees. From Mtinism the party proceeded to 
Kachalboru, the central station of the last figure. Here the natives of the estaldishment 
suffered t o  an alarming extent from an affection of the kidneys, accompanied by pains in 
tlie small of tlie back, and temporary strictare of the neck of the bladder, cai~sed apparently 
by dririkirig the water of the village well, which must have held some caustic alkali in 
solution. The panic was indescribable, as lrardlp a man escaped. Voruvakallu H.S. was 
situated on the top of an allnost perpendicular rock, and in order to take the instrument up 
to it, a strorig rope ladder, with stout wooden rungs, was laid in zigzags, and well secured alorlg 
the face of the hill. The sclason's work terminated a t  Dl~dlipalla or1 t l ~ e  1st May 1868. At 
both the stations of the closing side the upper mark-stones were found in position, and the 
pillars sliewrd no signs of having been tampered with. After closing operations, the party 
marclred to recess at  Waltair (Valtcru), in the Madras Presidency, re:icl~ii~g it on the 26th of 
May 1868. The route adopted \v\.as by B6zvlida, Ellore (Ellhru), and Rajal~mundry. 
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0 1 1  the completion of the Simultaneous Reduction of the Sout,hern Trignn i t  was found 
that the c:rrors ~\fhioli liad actually been dispersed over the Madras Meridional Series between 
the origin KBnd&gatbAd&ligat arid the terminus Nagari-ChEmbedu were as follows :- 

... I n  Logarithm of the latter side ... = + o-ooo,oor 8,1 or o n  26 inches per mile. 

... ... ,, Azimuth ,, ,S = - 1 ~ ~ 7 2 3  

... ,, Latitude of Nagari ... - - - 0 -04.4 

... ,, Longitude ,, ... ... = + o '051 

The errors dispersed 'over the remaining portion of the Coast Series between the origin 
Sinjib-Dl1 Ar and the terminus Dhfilipalla-~damsAb were as follows :- 

I n  Logarithm of the latter side ... ... - - - o. ooo,ooog,2 or o. 1 3  inches per mile. 

,, Azimuth ,, 39 ... .\. = + 0". 624 
... ,, Latitude of Dhhlipalla ... = + o .038 
... ,, Longitude , ,, ... ... = + o '002 

A large amount of secondary triangulation was executed by the party employed 
on the Madras Meridio~lal and Coast Series, for the purposes of fixing numerous points on . 

the act-uul line of coast, and of laying down the courses af the Godhvari and Kistna 
rivrrs. I n  1861 Mr. Howard was e~i~ployed in conducting a secondary series immediately 
along the sea coast in the neighbourhood of Vizagnpatam. For a considerable distance he 
had hills and clear ground, and was able to proceed with great rapidity, but on approach- 
ing Cocanatla (Ktikinida) his progress was much retarded by having to clear every ray through 
vrry valuable ground, abounding in mango topes and palmyra trees. His triangles ex- 
tended over a distance of 100 miles, defining the coast line well, and fixing the positions of 
t l ~ e  light-houses a t  Cocar~ada arid Coringa (KGrangi), points of nautical importance. I n  the 
srlme year Mr. Ell ison carried a secondary chain westward from tlle principal series to fix the 
positior~s of Rajahmundry and Dowlaishweram (DliavalEsvaram). I n  the field season of 
1862-63 the Madras Coast Party was employed on the measurement of the Vizagapatam Base- 
line, and 110 triangulation wlas carried out, but in the following year a considerable amount of 
seconda~y work was executed for tlie purpose of fixing tlie geographical position of Masulipa- 
tam, the light-houses and other points on the coast. Mr. Clarkson selected and observed the 
first six triangles of t l ~ e  Masulipatam and Point Devi Minor Series, starting from the sides 
BEzv&da-Anant avaram-Gorantla, and having to trace and clear most of the rays : he was then 
s~~oceetlrd in this work by Mr. Rpall, who in the course of the season, selected all the remain- 
ing stations of the series, forming 25 triangles, and extending 46 miles ; the connection was 
made wit11 Afasul'ipiltnm and the Point Devi Light-liouse, tllough the delta of the Kistna 
is a very difficult countl.y for triangulation, being overgrown with jungle and interseoted 
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by water-courses and swamps in a deep alluvial soil. This series was completed in 1865-66 
by Mr. Mitchell, the main portion of the party 1)eing employed on the Madras Longitudillnl 
Series. I n  the same field season, the town of Nellore and the light-house of Pulieat. were 
fixed by Mr. O'Neill; and in 1867-68 numerous poir~ts were determined by Mr. Sllelverton 
near the meridian of 80" between the Godhvari and Khtna rivers. 

Prepared for Press, September 1886. 

. Passed throuyh Press, March 1887. 
S. C. BURRARD. 
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PRINCIPAL TRIANQULATION. ALPHABETICAL LIST OF STATIONS. 

Adakiinda . LVI. 

Ad4ligat XV. 
(Of the Bider Longitudinal Berim, South-Euat Quadrilateral). 

Ldamsiib X. 

Anantagiri . . I. 

Anantavaram . . LXXI. 

An6pbdi . XXXIX. 

Aup4d . . LVIII. 

Babb6palle . . XIII.  

Bandalduru . ' . . . XXXIV. 

BandanchErla . . LXI. 

B6zvBda . b . LXIX. 

Chtikalakiinda, . . XXVII. 

Chemakurti . XI X. 

ChEmbedu . XXXV. 
(Of the M a h  Longitudinal Eleriee). 

Chikri . LXXV. 

Chintalaphd . . . LXXII. 

Dhlgattu . . . LXV. 

DAnapa . XIV. 

Daru tippa . . . XXV. 

Dh4r . XXXIX. 
(Of the Bider Longitudinal Barion, South-East Quadrilateml). 

Dh6lipallrt . . . VII? 

Dudugat . . . . . LXIII. 

Elangoi . . LI. 

Faranguldinne . . . . . XVI. 

Qoranth . . b . • LXXIV. 

Qudali . . . XXXVIII. 

Gund&lamma, . . . • • XLV. 

Gurramkiinda . . . . . XXXVII. 

Inupdyi . . LXIV. 

Jammalavoidurgam . . • LXVII. 

JonangipAlEm . . . . XLII. 

Jiinnalagadda . . . LXX. 

Jujdrdurgam . . • LXVIII. 

Kambhkamdurgam . • . 
Khnd4gatla . 
(Of the Bider Longitudinal Eerim, 8outh-ht  Qusdrilateral). 

Kappa 
Kappakiinda . . 
Kayyiir . 
Kesavaram . • . 

Kotapa . . 
Kuch6rh . . • 

V* 
XLI X. 

XLI. 

XII. 

LII. 

XLVI. 

XXXVI. 

XXVI. 

XXXI. 

IX. 

XXIV. 

LV. 

LXXIII. 

VIII. 

XV. 

111. 

XLVIII. 

LXII. 

Nagari • • XXXIII. 
(Of the M d r u  L o n g i t u U  a&). 
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PBINCIPAL TBIANQULATION. ALPHABETICAL LIBT OF BTATIONS-(Cdhwd). 

Nallakiinda . 
NhwilmGtta . 
NetivaripaGm . . . 
Ni&lamari . . 
Nishhbodu . . . 
Nishknkiinda . • 

Ongole . 
Paguldyi . • 

Pklap4m . . 
PSllchGrla . . 
Pallakiinda . 
Paramphdi . . . I 

P6ddakaltippa . . . . . 
Pich6rla . d 

Pillimedu 

L. 

LIII .  

XX. 

11. 

XXIX. 

XXII. 

XVIII. 

XLVII. 

XII. 

XXXV. 

XXXII. 

LX. 

XVII. 

XXIII. 

XL. 

Pothkiinda . . LIV. 

Puripad XXI. 

R&jalli . XXVIII. 

REttambedu . XLIV. 

S&n jib XLI. 
(Of the Bider Longitudhl Sene#, Bouth-kt Q,undril&d). 

SkrangapaUe . IV. 

Sudkiinda . LIX. 

Voruvakallu . VI. 

Vutukdr . . . XXXIII. 

Y6dlagattu . LVII. 

Yerpet , XLIII. 

YGrragattu . LXVI. 

YGrrakijnda . XI. 

YGrrabiindrt . XXX. 
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VI  

V I I  

V I I I  

I X  

X 

X I  

XI1 

XI11 

XIV 

xv 
XVI 

XVII 

XVIII  

XIX 

XX 

XXI  

XXII  

XXII I  

XXIV 

XXV 

PRINCIPAL TRIANQULATION. NUMERIC& LIST OP STATIONS. 

I Of the Bider hngitudinal 8eriw, 
S o u t h - h t  QuadrileteraL 

. Anantagiri. 

. Nihlamari. 

. Mi6dartA.l. 

. Shrangapalle. 

. Kachalboru. 

. Voruvakallu. 

. Dh6lipalla. 

Mhniam. 

Kotapa. 

. Ldamdb. 

. YErrakiinda. 

. Ph laph .  

. BabbEpalle. 

Dhnapa. 

. MedaramGtL. 

Faranguldinne. 

Pgddakaltippa. 

Ongole. 

. Chemakurti. 

Netivarip4lGm. 

Puriptid. 

. NisMnkijnda. 

Pich6rla. 

. KuchGrla. 

. Darutippzb. 

XXVI . . . . . Kesavantm. 

XXVII . . . . Chhhhkijndrt. 

XXVIII . . . RAjalli. 

XXIX . . Nishhbodu. 

XXX . . . YGrrakiinda. 

XXXI . Kistama. 

XXXII . . . . PallakZinda. 

XXXIII  . . . . Vutukfu. 

XXXIV . . . Bandalduru. 

XXXV . . . PdchgrL. 

XXXVI . . Kayytir. 

XXXVII . . . . Gurramkiinda. 

XXXVlII . . Qudal.. 

XXXIX . hGPiidi. 

XL . . . . Pillirnedu. 

XLI . . Kambtlkamdurgarn. 

XLII  . . . Jonangip4lEm. 

XLIII  . . . . Yerpet. 

XLIV . . . . . Ettambedu. 

Nagari. 

XXXV ChGmbedu. 

Of the Bider Longitudinal Bsrieq 

=I xxxlx I &nth-Eut QpdriL.tsd 

XLV . . . . . Gun- 

XLVI * . . . Kappakiinda. 

XLVII . . PagUMyi. 

XLVIII . Nhgal. 
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XLIX 

L 

LI 

LII 

LIII 

LIV 

LV 

LVI 

LVII 

LVIII 

LIX 

LX 

LXI 

LXII 

. . . Dudugat. 

. Inuprciyi. 

. Dilgattu. 

. YBrragattu. 

Jammalavoidurgam. 

. JujMurgam. 

. BBzvMa. 

. Jiinnalagadda. 

. Anantavaram. 

. Chintalapdd. 

. Lagadaphd. 

. Gorantla. 

C hikri. 

PRINCIPAL TRIANGULATION. NUMEBICAL LIST OF BTdT10IB-(Conti~~d).  

. , Kalimhmidi. 

. . Nallakijnda. 

Elangoi. 

. Kappa. 

. N6wilrn6tta. 

. . . Pothkijnda. 

. . Lachmipuram. 

. Adakiinda. 

. YBdlagattu. 

. AupM. 

. . . Budkijnda. 

. Parampddi. 

. . Bandanch6rla. 

. . Nbaldurgam . 

LXIII . 
LXIV . 
LXV 

LXVI 

LXVII . 
LXVIII . 
LXIX 

LXX 

LXXI . . 
LXXII 

LXXIII . 
LXXIV 

LXXV . 
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DESCRIPTION OF PRINCIPAL STATIONS. 

The Principal Stations of this Series as well as six others of the Bider and Madras Longitudinal Series, 
which are common to this Series, are generally situated on hills or rising ground. With certain exceptions 
noted below, each consists of a solid, circular and isolated pillar of masonry about 3& feet in diameter and 
varying from 1 to 14 feet in height. I n  the centre and upper surface of the pillar a mark (circle and dot) 
engraved on a stone is imbedded in the normal of one or more similar marks inserted within the pillar, the 
lowermost in many instances being cut on the rock ha sit$. Around the pillar and level with its upper sur- 
face, a solid platform of stones, of stones and earth, or of sun-dried bricks, 34 to 1'7 feet square, has been 
built for the accommodation of the observatory tent. The exceptions are the following :-Stations numbered 
XLIV, LII ,  as well as XXXV of the Madras Longitudinal Series : the first and third of these consist of high per- 
forated pillars of masonry, surrounded by towers of sun-dried bricks for the observatory tent to rest on, both 
the central pillar and tower having an aperture at  the base for access to the ground level mark : and the se- 
cond is simply denoted by a circle and dot cut on a large mass of a rock. 

A few stations a t  which observations were taken subsequent to the year 1867, have their upper marks 
protected by small pillars of masonry in the form of a frustum of a pyramid about 28 inches aquare a t  base 
and 20 inches at  top and 33 feet in height. These protecting pillars carry sufficiently accurate marks on their 
upper surfaces for Topographical and Revenue Survey purposes, as shewn at page 74 of Volume I1 of the 
Account of the O p e r a t h s  @c. 

The following descriptions have been compiled from those given by the officers who executed the Series, supplemented 
in the majority of cases, as regards adjacent villages and places, from the Madraa Revenue Survey Maps (scale 1 Inch = 1 Mile) 
of the couutry traversed, and corrected, so far aa the local sub-divisions in which the several stations are situated, from the Annual 
Returils furnished by the district o5cera to whose charge the stations are committed. 

The orthography is baaed on the o5cial lista published under the orders of the Government of India, except that the 
long e' is unaccented as in all previous volumes of this series, but the short e is shewn thus, 2; the sameremarks apply to o. Final 
vowels and those ill well-known terminals are unaccented. When the popular spelling of a name has been accepted by Govern- 
ment ita correct orthography is given in parenthellis where the name occurs for the first time. 

XII .  (Of the Bider I;ongitudinal Series). Kindsgatla Hill Station, lat. 17" 18', long. 79" W- 
observed at in 1868-is situated on a very conspicuous hill lying about 19 miles N.N.W. of the village of 
Khdhgatla. It is built on the site of an old station, probably Colonel Lambton's " Kundagutt." The station 
is in the lands of the village of Khndtigstla, taluk Nalgiinda, Nizdm's territories. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one imbedded in the upper surface of the pillar and the other 2.0 feet below it. The azimuths and distances of 
the following villages are :-Singavaram 245" a', miles 2.34; and Komalo 136" 9', miles 2.8. 

XV. (Of the Bider Zomgitudinal Se&es). Adtiligat Hill Station (also called Idtiligattu), lat. 17" 2% 
long. 79" 68'--observed at  in 1868-is on a hill lying about 3 miles N.E. of the village of SGbler. The station 
occupies the site of an old platform supposed to be a secondary station of the old Hyderabad (Haidarabad) 
Topographical Survey. It is in the lands of the village of Abi4pAlGmY taluk SGbler, Niz4mYs territories. 

l'he statioii consists of a platform enclosiug a solid, circular and isolated pillar of masonry in which are two marks, one 
engraved on the rock in sitd and the other 4 feet above i t  on a stone imbedded flush with the upper surface of the pillar. The 
azimuths and dietances of the following villages are :-AbiiphlGm 144" S', miles 1.32; aud Mamudapuram 34" 3', miles 1.30. 

I. Anantagiri Hill Station, lnt,. 1 7" 3', long. 80" 2'-observed at in 1868-is situated on a sandstone hill 
which rises over the village of Anantagiri: the summit of the hill is fortified with an inner and outer wall. 
The station is about 30 feet N. of Colonel Lamb ton's station of " Bnantageeree " and lies about 4 miles N.E. by 
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E. of Kumirabanda on the high road from Hyderabad to Masulipatam (Machilipatnam). It is in the lands of 
the village of Anantagiri, taluk Nihlakiindapalle, NizBm's territories. 

The station co~~sists  of a platform enclosing a solid, circular and isolated pillar of masonry in which are two mark-stones, 
one imbedded flush with the upper surface of the pillar and the other 2-75 feet below it. The azimuths and distances of the cir- 
cumjacent villages are :-Aminabada 112" 35', miles 1.42; Vgnkatapuram 51" 50', miles 2-24; Anantagiri 97" 5', mile 0.31 ; and 
Khodaudu 24" 49', miles 4.6. 

11. Nihlamari Hill Station, lat. 17" 2', long. 79" 46'-observed at in 1868-is on a hill about 7 miles 
W. of the village of BirakhodagirdEm on the high road from Hyderabad to Masulipatam. It is on the site of 
an old station, probably Colonel Lambton's " Nealamurree." I t  is in the lands of the village of Malkapuram, 
taluk Nalgiinda, Nizhm's territories. 

The station co~lsists of a platform enclosing a solid,'circular and isolated pillar of masonry in which are two marks, one 
engraved on the rock in sitd and the other 2 feet above it on a stone imbedded flush with the upper surface of the pillar. The 
azimuths and distances of the circumjacent villages are :-Nitilamari 251' 57', miles 2.45 ; Chidalla 270" 34'' miles 3.57; Malka- 
puram 277' 1') miles 1.97 ; and Surhgapet 136" 25', miles 9.8. 

111. Mi4darsbl Hill Station, lat. 16" 42', long. 80" 6'-observed at  in 1868-is on about the highest 
part of a very conspicuous range of hills on the right bank of the Kistna (Krishna) river, and 9+ miles S. by W. 
of the large village of Jaggayapet. The summit of the hill is forti5ed with a dry stone wall. The station is 
on the site of an old platform supposed to be of some former survey. I t  is in the lands of the village of 
Pulichinta, taluk SattGnapalle, district Kistna. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry in which are two marks, one 
engraved on the rock in sitd and the other 14 inches above i t  on a stone imbedded flush with the upper surface of the pillar. 
The azimuths and distances of the circumjacent villages are :-Koll\ir (NO. 1) 83" 41') miles 2.24; Ko l lh  (NO. 2) 98" 28', milea 
2-57 ; Pulichiuta 152' 56') miles 2.15 ; VElatdr 105" 58:) miles 2.83 ; and Udaldr 74" 15') miles 7.2. 

IV. Shrangapalle Hill Station, lat. 16" 4l', long. 79" 48'-observed a t  in 1868-is situated on a low flat- 
topped hill lying about 2 miles S. of the right bank of the Kistna river, and 7 miles N.E. by N. of Dhhe-  
palle, a village a little S. of the high road from Hyderabad to Nellore (Ng1lii.r). The station is about + a mile N. 
of an old platform mpposed to be Colonel Lambton's " Sarangapully." It is in the lands of the village of 
Shngapalle, taluk PalnBd, district Ktstnrr. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one on a stone imbedded flush with the upper surface of the pillar and the other about 5 feet below it. The direc- 
tions and distances of the circumjaqent villages are :-SBraugapalle S.E. by S., miles 24; Madinap6d S. by W., miles 38 ; Bhattu- 
p6lEm W. by S., miles 3; and Tangudda E.S.E., miles 5. 

V. Kachalboru Hill Station, lat. 16" 31', long. 80" 1'--observed at  in 1868-is on a hill about 6 i  
miles E.N.E. of the village of Pidugurala on the high road from Hyderabad to Nellore, and 2* miles N.W. 
of Bellamkiinda. A peak of the same range somewhat higher than the station is about $ of a mile to the 
N.E. Tlie station is in the lands of the village of MachhyaphlEm, taluk SattEnapalle, district Kistna. 

The station consists of a platform of stones and earth e~lclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sit4 and the other 2 feet above i t  on a stone imbedded flush with the upper surface of 
the pillar. The azimuths, directions and distances of the circumjacent villages are :-Mach6yapilEm 303' 49', miles 1-38; Nandi- 
razupilEm 334" 54', miles 2.06; NagirgddipBlZrn 344" 42', miles 2.86; Kananki W. by S., miles 3 t ;  and Pap4yap6lEm N.N.W., 
miles 24. 

VI. Voruvakallu Station, lat. 16' 36', long. 80' 12-observed at  in 1868-is situated on the high- 
est part of a remarkable rock overlooking the village of Voruvakallu which lies at its northern foot. I t  is 
about 3+ miles W. of the village of Kasala on the right bank of the Kistna river. The station is in the lands 
of the village of Voruvakallu, taluk SattGnapalle, district Kistna. 

The station consists of a platform of stones aud earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sitd and the other about 1 foot above it on a stone imbedded flush with the upper Bur- 
face of the pillar. The azimuths, directions and distances of the circumjacent villages are :-Rudravaram 175' 38', miles 0.51 ; 
Voruvakallu 143' 47') mile 0.04; Kandr 249" 4.2') miles 1-81 ; Grandisiri S.S.W., miles 1 4  ; and Ambatipiidi N. by E., miles 2. 

VII. Dhirlipalla Station, lat. 16" 26', long. 80" 8'--observed at in 1863 and 1868-is on high ground 
in the midst of fields and lies about 49 miles N.W. by W. of the taluk town of SattEnapalle on the high road 
from Hyderabad to GuntGr, and the same distance N.N.W. of the large village of Madala. It is in the lands 
of the village of Dhirlipalla, taluk SattEnapalle, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are three mark-stones, one imbedded in the soil and two others at  3 and 5 feet above it, the last being flush with the upper surface 
of the pillar. When visited in 1868, the upper mark-stone was found undisturbed. The directions and distances of the circum- 
jacent villages are :-Bhrugubanda N. by E., miles 13; Dhdipalla S. by W., miles I f ;  MakkapPd N.W., mileo 2 f ;  REddig6dEm 
W. by N., miles 24; and TGndapi S.W. by S., miles 33. 

VIII. M4niam Hill Station, lat. 16" 22', long. 79" 66'-observed at  in 1863 and 1868-is on a range 
of rocky hills covered with brushwood and lies about 6 miles N.W. by N. of the large village of Vipparls 
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and 5 miles S.S.W. of Padanevalipuri both on the high road from Nellore to Hyderabad. It is in the lands of 
the village of Gattapde, taluk SattBnapalle, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in siltl and the other 1 foot above it on a stone imbedded flush with the upper surface of 
the pillar. When visited in 1868, the upper mark-stone waa found undisturbed. The directions and distances of the circumjacent 
v i l l a g e s  are:-Narasingaphd N.E. by E., miles 24; Gattapalle N. by W., miles 24; Challaguntla E. by S., miles 54; Chijgrla 
8. S.W., miles 44 ; and Nekarikallu E. by S., miles 4. 

IX. Kotapa Hill Station, lat. 16" 9', long. 80" 6'-observed at in 1863-is from 20 to 30 feet east of a, 
small shrine consisting of a heap of stones which occupies the highest part of a hill lying 5% miles 5. by W. of the 
t a l u k  town of Narsaraiipet on the high road from Hyderabad to Parachh, and 63 miles N.W. of the town of 
l t a j a p e t  on the high road from Vinukiinda to Guntfir. It is identical with Colonel Lambton's " Yellamundah," 
the circle and dot mark of which was found engraved on the rock in sitd and was adopted as the lower mark 
of the present station. It is in the lands of the village of fillamanda, taluk Narsaraiipet, district Kistna. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry in which are two marks, one 
engraved on the rock in sit21 and the other 7 inches above it on a stone imbedded flush with the upper surface of the pillar. The 
directions and distances of the circumjacent villages are :-Ellamanda N.E. hy N., mile 1 ; PMlurivarip4lEm W.N.W., miles 24; 
K6ndak i id r  S.W. by S., miles 2; fidavalli S.S.E., miles 4f; and Taugedupalle S.W. by W., miles 33. 

X. Adams&b Hill Station, lat. 16" lb', long. 80" 20'-observed at  in 1862 and 1863-is on the site of 
an old Topographical Survey Station on the highest peak of a group of hills which lies about 1 0 i  miles W. by S. of 
t h e  town of Guntlir and 2+ miles S.E. by 5. of the village of Phirangipuram on the high road from Narsaraiipet to 
Guntlir. The hill is well known from a shrine close to the station, built over what is considered by the natives to 
be a print of Adam's foot in the solid rock : there are also two small stone buildings close to the summit built 
evidently for pilgrims. On another part of the hills m d  above the village of Kiindavid are the ruins of a large 
fort. The summit of the hill consists of an enormous mass of nearly bare granite rock which rises perpendi- 
cularly from the 5, and W. sides of the hill. The station is in the lands of the village of KGndavid, taluk 
Narsaraiipet, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are  two marks, one engraved on the rock in siftl and the other 1 foot above it on a stone imhedded flush with the upper surface of 
the  pillar. When visited in 1863, the station mark was found intact. The directions and distances of the circumjacent villagea 
are :-Ch&vadavaram E. by S., miles 34; fiuamadala S.E. by E., miles 3f; K1Sndavid W.N.W., miles If; and HBvujuganidm N.W. 
by W., miles I f .  

XI. YErrakiinda Hill Station, bt. 16" 6', long. '79" 46'-observed at  in 1862-is situated on a hill 
lying about 4 miles N.W. by N. of the taluk town Vinukiinda on the high road from Kurnool (Karnlil) to Gun- 
t6r, and 3; miles 1V.S.W. of the large village of Kiindramutla. It is in the lands of the village of Viinkuphliim, 
taluk Vinukiinda, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sittl and the other 1 foot above i t  on a stone imbedded flush with the upper surface of 
the pillar. The directions and distances of the circurnjacent villages are :-T4llap6lEm E.S.E., miles 13; VZnkup4lgm S.S.E., 
miles 19 ; PEnirpBd W., miles 3f ; VElath W.N.W., miles 38 ; and Sarik1SndapQEm N. W. by N., miles 13. 

XII.  PdapBru Station, lat. 16" 3', long. 80" 19'-observed at  in 1 8 6 6 i s  situated about 69 miles 
N. of the large village of Parachtir and 39 miles W. by S. of Pgddanandiptid both on the high road from 
Ongole (Vangol) to Gunt6r. It is in the lands of the village of PAlapBsu, taluk BBpatla, district Kistna. 

The station consists of a platform of earth enclosing a solid, circular and isolated pillar of masonry in which are two mark- 
stones, one imbedded in the soil and the other 2 feet above it on a stone imbedded flush with the upper surface of the pillar. The 
directions and distances of the circumjacent villages are :-PBlapGru N.E. by E., mile ; Anavaram N. by W., miles 2f ; Uppa- 
lapsd N.W. by W ., miles 3 ; fidupid W.S. W., miles 13 ; and Inagallu S.E., miles 1 f . 

XIII .  Babb6palle Hill Station, lat. 15" 67', long. 80" 10'-observed at in 1863-is situated on the 
summit of a hill 2 of a mile W.S.W. of the village of BabbGpalle on the high road from Ongole to Guntbr, and 

I 29 miles S.E. by S. of the large village of M h t b .  It is in the lands of the village of BabbGpaJle, taluk 
Narsaraiipet, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one on a stone imbedded flush with the upper surface of the pillar and the other 1 foot below i t ;  the latter mark 
of a circle and a dot was found in sittl covered over hy a pile of stones. The directions and distances of the circumjacent villages 
are:-DronMula S.S.E., miles 24; Puniir E. by S., miles 24; Jbnnatali W. by S., mhes 2; and Dariaa W. by S., mileu 84 

XIV. DBnapa Hill Station, lat. 16" 66', long. 79" 69'--observed at in 1862 and 1863-is situated on a 
range of hills lying nearly N. and S. and about la  miles W. of the high road from Madras to Hyderabad. The 
station is not on the highest peali of the hill, that being taken up by a place of worship. I t  is in the lands of 
the village of Giir6pM, taluk Narsaraiipet, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sifQ and the other 1 foot above it on a stone imbedded flush with the upper sur- 
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face of the pillar. When visited in 1863, the station was found intact. The directions and distances of the circumjacent villagea 
are :-KappErap4d E., miles 1% ; Vaidana N.E., miles 29 ; Kllkutlapalle N., miles 2 ; OEirPpLd Mr. by S., miles 24 ; and the place 
of wonhip on the summit of the hill is N. by W. at a distance of about 150 to 200 yards. 

XV. Medaramztla Hill Station, lat. 16' S4', long. 80" 3'-observed at  in 1 8 6 4 4 s  on a low hill, near 
large boulders irregularly piled up, about 8 mile W. of the high road from Madras to Hyderabad, and 6 miles 
S.S.E. of the tol\rn of Addanki on the high road. It is in the lands of the village of MedaramEtla, taluk 
Ongole, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 34 feet 
in diameter in which are two marks, one on a stone imbedded flush with the upper surface of the pillar and the other 1 foot below it. 
The directions and distances of the circumjacent villages are :-Tamavaram W.S.W., miles 23; Anamanamhr W. by N., miles 24; 
Medaramztla N.S.E., miles 14 ; and TimauapLlEm S.S.E., miles 3. 

XVT. Faranguldinne Station, lat. 15" 41', long. 80' 16'-observed a t  in 1864-is situated on the 
westela side of a cretbk or inlet of the sea, on the site of an old town said to have been a French colony or 
trading port, about 4 miles from the sea coast. Excepting at  very low spring tides there is uninterrupted com- 
munication with the sea. Tlie station is about a of a mile E. of the high road from Ongole to BApatla, and is 
in the lands of the village of PGddaganjAm, taluk Bbpatla, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two mark-stones, one in the foundation and the other 2 feet above it imbedded flush with the upper surface of the pillar. The 
dit-ections and distances of the circumjacent villages are :-Mattigunta N.W. by W., miles 2%;  Nitiip4lEm S.W. by W., miles 2; 
PEddaganjhm S.E. by S., miles 2% ; RazuvaripLlEm E.S.E., miles 14 ; and Chinnaganjim E.N.E., miles 24. 

XVII. PEd(laka1tippa Hill Station, lat. 15" 601, long. 79" 46'-observed at  in 1 8 6 4 4 s  situated on the 
top of a rocky hillock lying about 42 miles N.E. by N. of the town of Darsi, and 1+ miles W.N. W. of the village 
of Kalampilli. I t  is in the lands of the village of TimByapilGm, division Darsi, district Nellore. 

llhe station co~~sists  of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 34 feet 
in diameter in which are two marks, one engraved on the rock in sitd and the other 1 foot above it on a stone imbedded flus11 with 
the lipper surface of the pillar. The directions and distances of the circumjacent villages are :-Basavapuram S. by E , miles 2; 
TimByap4lEm W., miles 34; Polavaram W. by N., miles 34; and Devavaram N.W. by N., miles 2. 

XVIII. Ongole Hill Station, lat. 15" 30', long. 80" 6'-observed a t  in 1 8 6 4 4 s  situated on a low hill 
about 200 feet in height, lying immediately W.S.W. of the taluk town of Ongole, and of a mile W. of the road 
from Nellore to Ongole. It is in the lands of the tomn of Ongole, taluk Ongole, district Nellore. 

The station consists of a platform etlclosing a solid, circular aud isolated pillar of masonry 34 feet in diameter in which 
are two marks, one engraved on the rock in sitd and the other 2 feet above it on a stone imbedded flush with the upper surface of 
the pillar. The directions and distances of the circumjacent villages are :-Anavaripud E.S.E., mile 1 ; Perana Mitta N.Rr., miles 
34 ; MLmidiptilEm S.S.W., mile 4 ; and GuddalaguutapBlEm N.W., mile #. 

XIX. Chemakurti Hill Station, lat. 16" 37', long. 79" 62'-observed at  in 1864-is on a high hill 3+ 
miles N.W. of the village of Chemakurti on the road from Ongole to Cumbum (Kambham), and about 12 miles 
from the former town. It is in the lands of the village of Chemakurti, trtlukOngole, district Nellore. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 38. feet in diameter in wllich 
are two marks, one engraved on a block of disrupted rock and the other 1 foot above it on a stone imbedded flush with the llpper 
surface of the pillar. The directions and distances of the circumjacent villages are :-Pulig6uda S.S.W., milea 5; Padamatti Niya- 
nipBd E. by S., miles 3% ; and Ktindririvari E.S.E., miles 4. 

XX. NetivaripAJBm Station, lat. 15" 23', long. 79' 61'--observed a t  in 1869-is situated on an open 
swell of ground, about 7* miles N. of Piinnallir on the road from Kanigiri to Kandukbr, and 32 miles N.E. of 
Pachave on the P4ler river. It is in the lands of the village of NetivaripblEm, taluk Kanduklir, district Nellore. 

The station conaists of a platform of stoqes and earth enclosing a solid, circular and isolated pillar of masonry ill which 
are two mark-stones, one in the foundation and the other 1 foot above it imbedded flush with the upper surface of the pillar. The 
directions and distance8 of the circumjacent villages are:-NetivaripLlEm E., miles If; VardinenipiIEm W. by S., milea 3f; 
PEddakandlagunta N. by W., miles 19; Khdapi  N.E. by E., miles 4; a t ~ d  Ilavara Bechiragh E. by S., miles 13. 

XXI. Puriphd (also called OgGr BEllatippa) Station, lat. 15" 14', long. 80" 1'-observed at  in 1864- 
is situated about 6 miles E.N.E. of the taluk tomn of Kandukh- and $ a mile S. of the road from KandukGr to 
tbe sea coast. I t  is in the lands of the village of PBlakiir, taluk Kanduklir, district Nellore. 

The statiou consists of a platform enclosing a solid, circular and isolated pillar of masonry 3$ feet in diameter in which 
are three mark-stones, one imbedded flush with the upper surface of the pillar and two others at 5.9 and 6.9 feet respectively below 
it. The directions and distances of the circumjacent villages are:-VO& S.W. by W., miles 19; P&lakiir N.W., miles 2%; 
Kanumalla N.E. by E., miles 1 %  ; Singarhyakhda E. by S., miles 31 ; and Sanamp6di S.S.E., miles 2. 

XXII. Nishhkiinda Hill Station, lat. 15" 31', long. 79' 37'--observed at in 1864-is situated on a 
peak of the Piidili Ilill; the higher peak of Bulimure on the same hill is about 200 or 300 yards N. of the 
station, but being inaccessible the station was not fixed on it. The station is Ci* miles S.S.W. of P6dili on the 
road from Cambum to Ongole, and is on tlie site of an old Topograpliical Survey station of which the platform 
ouly was found. It is in the lands of the village of PGdda Arikatla, division P6clili, district Nellore. 
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The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 34 feet in diameter in which 
are two marks, one engraved on the rock in sit4 and tile other I foot above i t  on a stone imbedded flush with the upper surface of 
the pillar. The directions aud distances of the circumjacent villages are :-YiSdavali S.W., miles 4f ; PiSdda Arikatla W., miles 
84 ; Chinna Arikatla N.W., miles 4; aud Maripfidi E. by S., miles 5. 

XXIII. Pich6rla Hill Station, lat. 16" 12', long. 79" 34'-observed at in 18644s  on the higher and 
most southern point of a hill about 6$ miles S.W. by S. of ChErlapalle and miles W. of P6dda Irlapid. The 
station is on the site of Colonel Lambton's " Peecherlacondah," but no mark was found. It is in the lands of the 
village of Chintagumpalle, taluk Kanigiri, district Nellore. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 34 feet in diameter in which 
are two marks, one engraved on the rock in sitd, corresponding as nearly as possible to the centre of the pile of stone of Colonel 
Lambton's station, and the other 1 foot above i t  on a stone imbedded flush with the upper surface of the pillar. The directions and 
distances of the circumjacent villages are :-Nasika Trigambsikam W., miles 2% ; Ballipalle N.W., miles 44 ; and Pillapalle E., miles 3f. 

XXIV. KuchErla Hill Station, lat. 16" 6', long. 79" 44'-observed at in 1864tis  on the S.E. end of 
the Chundi and Malltikiinda hills and is 6 miles 8. by E. of Chundi and 2 miles W. by N. of the large village of 
Lingasamudram. I t  is in the lands of the village of Lingasamudram, taluk Kanduklir, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 84 feet in 
diameter in which are two marks, one engraved on the rock in sitd and the other 2 feet above it on a stone imbedded flush with the 
upper surface of the pillar. The directions and distances of the circumjacent villages are:-ZamgamrEddipilZm E. by N., miles 
14; VakamallBvaripiliSm S.E. by E., miles 2 ;  Metrala S.E. by S., miles 24; and YBrraparEddipalle N. by E., miles 14. 

XXV. Darutippa (also called MangalapBpEmtippa) Station, lat. 16" 1', long. 79" 68'-observed at 
in 1864-is about &$ miles S. by E. of the village of Gudliir, and miles W.S.W. of TEttu on the road from 
Madras to Ongole. It is in the lands of the village of ChalamchErla, taluk Kandukbr, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 34 feet 
in diameter in which are five mark-stones, one imbedded in the upper surface of the pillar and four others at 2, 6, 10 and 12.56 feet 
respectively below it. At the time that the observations were taken the uppermost mark was tested by means of the four pickets 
fixed a t  the distance of 50 yards, N., S., E. and W., and was found to be deflected 1 inch to N. of the lowest mark. The observatio~~a 
are referred to the uppermost mark. The directions and distances of the circumjacent villages are :-PMdavaram S.W. by S., miles 
I f ;  ChalamchiSrla S.E., miles 3; AmmavaripBliSm W. by N., miles I f  ; and Potlcr N.E. by N., miles 3. 

XXVI. Kesavaram Station, lat. 14" 55', long. 79" 62'-observed at in 1864-is on a mound 4+ miles 
N.N.W. of Chinnakraka village on the road from Udayagiri to KBvali, and 3+ miles W. of Gattupalle. I t  is 
in the lands of the village of Kesavaram, taluk Uvali, district Nellore. 

The station consists of a platform partly of wood and partly of stones and earth enclosing a solid, circular and isolated 
pillar of masonry 34 feet in diameter at top in which are six mark-stones, one imbedded flush with the upper surface of the pillar and 
five others at 2.2, 4.2, 5.31, 7.31 and 9-51 feet respectively below it. The directions and distances of the circumjacelit villages are :- 
KumBraklindh S.S.W., miles 4f ; Kakutlir S.W., miles 44 ; Timasamudram W.S.W., miles 2) ; aud Anavaram S.E. by S. miles 34. 

XXVII. Ch4kalakiinda (also called Aravikiinda or Adivikiinda) Hill Station, lat. 14" 67', long. 79" 
33'-observed at in 1864t-is on a small isolated hill lying 2 mile 5. by W. of Chikalakijnda (washermen's hill) 
village and 4 miles S.W. by 8. of the large village of Garimanapsnta. It is in the lands of the village of 
Chikalakiinda, taluk TJdayagiri, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and iaolated pillar of masonry 34 feet 
in diameter in which are two marks, one engraved on the rock in sit4 and the other 2 feet above i t  and level with the upper 
surface of the pillar. The directions and distances of the circumjacent villages are :-KMtapet S.W. by W., miles 3 ; Kaniyem- 
pid W.N.W., miles 4P; Ganesapuram N. by W., miles 24; and Bottiuavaripalle E. by N., mile 8 .  

XXVIII. Ujalli  Hill Station, lat. 14" 43', long. 79" 39'-observed at in 18644s  on the site of a 
Topograpllical Survey station as denoted by a pile of stones in whicli no mark was found. The station is on a low 
hill lying 2 of a mile S.E. of the village of Rajavol and 44 miles N. of the hamlet of PTElliirp4lEm on the road 
from Nellore to Cuddapah. It is in the lands of the village of Rhjavol, +luk Atmaklir, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 3$ feet 
in diameter in which are two marks, one engraved on the rock in sitd (about the centre of the pile of stones) and the other 2.04 feet 
abope it and level with the upper surface of the pillar. The directions and distauces of the circumjacent villages are :-PamidipBd 
8. by W., miles 23; Dubaguuta N.W., miles 34; Chivatabhimavaram N.E. by N., miles 2%; and Punugod S.E. by S., miles 14. 

XXIX. Nishhbodu Hill Station, lat. 14" 42', long. 79" 68'-observed at in 1864-is on the top of 
a low range of hills on the boundary of the villages of YGllapod, Damavaram and Dagadarti. It is in the lands 
of the village of YEllapod, taluk and district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 84 feet 
in diameter, containing marks one of which is level with the upper surface of the pillar, but the number aud positions of the others 
are unknown. The directions and distances of the circumjacent villages are :-Dagadarti S. by W., miles 2f; YEllapod W. by S., 
miles 13 ; Kamuenipsd N.W. by N., miles lf ; and Damavaram E. by N., miles 24. 

XXX. YErrakijnda (also locally known as Glidarikopu) Hill Station, lat. 14" 43', long. 79" 18'-observed 
at in 1864-is on a detached range of hills about 1600 feet high 6+ miles E. by N. of the junction of roads 
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from Udayagiri and Atmakdr to Cuddapah (Kadapa). The station is identical with Colonel Lambton's 
" Yerracondah," the circle and dot of which were found in the remains of the old platform. It is in the lands 
of the village of 8inganapalle, taluk Udayagiri, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 34 feet 
in diameter in which are two marks, one the old mark of Colonel Lambton's station and the other 2 feet above i t  on a stone embedded 
flush with the upper surface of the pillar. The directions and distances of the circurnjacent villages are :-Singanapalle W. by S., 
miles 24; Brahmanapalle N.N.W., miles 24;  PegallapAd N.E. by E., miles 4; and Chunchuliir S. by E., miles 54. 

XXXI. Kistama Hill Station, lat. 14" 27', long. 79" 48'--observed at in April and December 1864cis 
on the top of Kistama hill. It is in the lands of the village of Prabhagiripatnam, taluk Atrnaktir, district Nellore. 

The station consists of a platform of stones and earth enclosi~lg a solid, circular and isolated pillar of masonry 34 feet 
in diameter in which are two marks, one engraved on the rock in sitd and the other 2.6 feet above i t  and level with the upper 
surface of the pillar. When visited in December 1864, the station was found in perfect preservation and no alteration was made in 
its construction. The directions and distalices of the circumjacent villages are :-Prabhagiripatnam W. by N., mile f ; Navuru 
W.N.W., miles 54 ; Bhattulapalle N.W. by N., miles 54 ; and Tatiparti N. by E., miles 44. 

XXXII. Pallakijnda Hill Station, lat. 14" 24', long. 79" 30'-observed at  in April and December 
1864-is 29 miles S.W. by W. of the village of Pallakiinda on one of a group of hills lying 7 miles E. of the main 
range of the Eastern Ghhts. It is in the lands of the village of PallakGnda, taluk RBpur, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 39. feet 
in diameter and 2 feet high in which are two marks, one on a stone imbedded in tlle upper surface of the pillar and the other at an 
unknown distance below it. On the second visit the station was found in perfect order. The directions and distances of the 
circumjacent villages are :-GarimanapEnta S. by W., miles 1%; Tegachsrla W. by S., miles 3 f ;  and Kotfirpalle W .  by N., miles 4t. 

XXXIII. Vutuktir or Udklir Hill Station, 1st. 14" 14', long. 79" 46'-observed at  in 1866-is on 
the summit of a small rocky hill 5 miles N.W. by N. of the large village of Saidhpuram on the main road 
from the town of RApur to Gudfir, and 2) miles 5. of the PEnner river. It is in the lands of the village of 
Vutukfir, taluk Rhpur, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 34 feet 
in  diameter in which arz two marks, one engraved on the rock in  sttd and the other 3 feet above it on a stone imbedded level with 
the upper surface of the pillar. The directions and distances of the circumjacent villages are :-PErumallapAd N.W., mile 3; Turi- 
mhla  N.E., miles 34; Vutuku'r E. by S., miles 24;  Jafalapuram S. by E., miles 13; and Chaganam S.W. by S., miles 24. 

XXXIV. Bandalduru Station, lat. 14" 18', long. 79" 69'-observed at  in 1866-is on a mound of 
earth, excavated from a tank on the high ground, about 29 miles W.N.W. of the village of Sarvapalle, 4+ miles 
W.S.W. of Anaktipalle and 2 miles S.S.E. of VEnkalachalarn Chattram on the high road from Gudtir to Gunth. 
It is in the lands of the village of Gudfir, taluk Gudtir, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 3+ feet 
in diameter in which are two mark-stones, one in the foundation and the other 2 feet above it imbedded in the upper surface of the 
pillar. The directions and distances of the circumjacent villages are :-Tikkavarappan N.E. by E., miles 14 ; NByudip4lEm 
Khanerika S. by W., miles I f ;  Vadaphlgm W.S.W., miles lf  ; and KhaudrikaphlEm S.S.W., miles 13. 

XXXV. PhlchErla Hill Station, lat. 14" lo', long. 79" 31'-observed at  in 1866-is on the highest 
point of the hill at the 8. side of the E. entrance of the RBpur ghat (pass). The hill is an offshoot of the 
Vollukijnda range, and the station lies about 2 miles 5. of the road from the pass to the town of RApur and 42 
miles W.S.W. of the latter place. It is in the lands of the village of RApur, taluk Rtipur, district Nellore. 

The station consists of a platform of stones and earth enclositlg a solid, circular and isolated pillar of masonry 34 feet 
in diameter in which are two marka, one on the rock in sitd and the other 3 feet above i t  on a stone imbedded flush with the upper 
surface of the pillar. The lower mark which consists of two cross lines was fouud cut on the rock in sitd. The directions and dis- 
tances of the circumjacent villages are :-Panjili N.N.E., miles 34 ; Devulapalle E.S.E., miles 33 ; and RacharapEnta S.E. by S., mile 1. 

XXXVI. Kayyfir Hill Station, lat. 14" l', long. 79" 42'--observed at in 1865-is on a small rocky hill 1i 
miles 5. by E. of the village of Kayylir, 2 miles S.E. of the road from Chittoor (Chittlir) to Gudlir, and 63 miles 
N.E. by E. of VEnkatagiri. I t  is in the lands of the village of VenugopAlpuram, division VEnkatagiri, district 
Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 3+ feet 
in  diameter in which are two marks, one engraved on the rock in sitd aud the otlier 2.67 feet above it on a stone imbedded in the 
upper surface of the pillar. The directions aud distances of the circumjacent villages are :-Bangampet (on the high road) S.W. 
by W., miles 5 ; Pileru E.S.E., miles l g  ; Tikkavaram S. by W., miles 14 ; aud Akkasamudram N.W. by W'., miles 14. 

XXXVII. Gurramkiinda Hill Station, lat. 14" I', long. 79" 63'-observed at in 1865-is on a low 
hill 5 miles W. of Vojili on the high road from Madras to Gudlir, and 10 miles from the latter town. I t  is in 
the lands of the village of GurramkGnda, division Vznkatagiri, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are four marks, one engraved on the rock in ~ i t d  and three others on stoues at 3, 54 and 74 feet respectively above it, the uppermost 
being flush with the top of the pillar. The directions and distances of the circumjacent villages are ;-ArimanupBd W.N.W., 
milea 2) ; Gurramlranda W., mile 1 ; Sagutlir S.S.W., miles 12 ; and Karjamedu, W. miles 14. 
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XXXVIII. Gudali Hill Station, lat. 14" l', long. 80" #--observed a t  in 1865-is on an isolated rocky 
hill lying about 4 a mile from the left bank of the Swarnamukhi river and immediately N. of the village of 
Qudali: i t  is 1 mile S.W. of the high road from Dugarhzpatnam, on the sea coast, to the town of Gudtir, and 
9+ miles W. by N. of Duganizpatnam. This station is 110+ feet due W. of the centre of a platform of Colonel 
Lambton's secondary station of " Gooruloor" : no mark was found. It is in the lands of the village of Gudali, 
taluk Gudfir, district Nellore. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry 84 feet 
in diameter in which are two marks, one engraved on the rock in sitd and the other 6 feet above i t  on a stone imbedded in the upper 
surfade of the pillar. The directions and distances of the circumjacent villages are :-Kota N.E. by E., miles 24; Kurruganda 
W., miles 4; Kasipuram S.E., miles 19; RazuphlEm W. by N., mile f ; and Tinnelaplidi E.S.E., miles I$. 

XXXIX. &Gp6di Tower Station, lat. 13" 48', long. 80" 2'-observed a t  in 1866-is on a ridge in 
the midst of an extensive jungle, about 3 miles W. of the Pulicat (Paraveriksld) lake and 34 miles E. by N. of 
Akaraptik village on the high road from Madras to Nellore. It is in the lands of the village of hgpbdi, 
division Pollir, district Nellore. 

The station corisists of a tower enclosing a solid pillar of masonry, the upper portion of which is isolated and 84 feet in 
diameter; the pillar contains seven markstones at-2, 4, 6, 8, 10 and 14 feet respectively above the lowermost one. The directions 
and distances of the circumjacent villages are :-A!~bplidi N.E. by N., milea I b p ;  Kalllir E.S.E., miles 1 4 ;  Surapa S.S.W., mile 1 ; 
and Muchalagunta N.W. by N., miles 3 f .  

XL. Pillimedu or Pallimer Hill Station, lat. 13" 61f, long. 79" 46'-observed at  in 1865-is on the 
summit of rt small rugged hill lying about a mile north from the left bank of the Swarnamukhi river, and 7 
miles N. by E. of the town of Khlahasti. It is in the lands of the village of Pillimedu, zamindslri Khlahasti, 
district North Arcot (~rkhd) .  

The station consists of a platform of atones and earth enclosing a solid, circular and isolated pillar of masonry 34 feet 
in  diameter in which are two marks, one engraved in the rock in sitd and the other 1.5 feet above it on a stone imbedded flush with 
the upper surface of the pillar. The directions and distances of the circumjacent villages are :-Pillamvedu N.E. by N., mile a;  
llallapalle E. by S., mile bp ; Malapalle S.W. by S., miles lQ ; and Kasaram N.W. by N., miles I Q. 

XLI. Kambhkamdurgam Hill Station, lat. 13" 3#, long. '79" 64'--observed at in 1865-is on the 
highest and most eastern point of the Pulicat hills, about 5 miles W.S.W. of the large village of Varadhya- 
pdaiyam. Colonel Lambton's station of " Combaucum "-indicated by a pile of stones, but in which there is 
no mark-lies 46 or 46 feet distant from the present station a t  an azimuth of 29". It is in the lands of the 
village of Kambhkam, taluk Tiruvalllir, district Chingleput (ChGngalpat). 

Tlle station consists of a platform of stones and earth enclosiug a solid, circular and isolated pillar of masonry 34 feet 
in  diameter in which are two marks, one engraved on the rock in  sitd and the other 1.5 feet above it on a stone imbedded in the 
upper surface of the pillar. The directions and distances of the circumjacent villages are:-Kambhkam E. by N., miles 3; 
Nelvai N.E. by N., miles 5 ;  Pandlir E.S.E., miles 44 ; aud Padrikuppam S.E. by E., miles 6. 

XLII. JonangiptilGm Tower Station, lat. 13" 39', long. 80" 14'-observed at in 1865-is on a low 
sand ridge, 150 yards from the E. margin of the Pulicat lake and about 300 yards S. by E. of the well-known 
masjid of JonangiptilGm. It is in the lands of the village of Rgttamala, taluk Gudfir, district Nellore. 

The station consists of a tower of sun-dried bricks enclosiug a solid pillar of masonry 14 feet high, the upper portion 
of which is isolated and 34 feet in-diameter; the pillar contains eight mark-stones, the lowest at the ground level and seven 
others at 2, 4, 6, 8, 10, 12 and 14 feet respectively above it. The directions and distances of the circumjacent villages are :- 
Vensd W., miles 44 ; Bheripet N. by W., miles 24; Irakams S.W. by S., miles 6 ;  and ChennugarepdEm S.E. by E.,miles 1%. 

XLIII.  Yerpet Hill Station, lat. 13" 43', long. 79" 36'--observed at in 1866-is on the S.E. extremity 
of the Eastern Ghhts, about 24 miles N.W. of the village of Yerpet on the road from the Tirupati Railway 
Station to VGnkatagiri, and 9$ miles W. by 5. of the town of Kdahasti. It is in the lands of the village of 
Yerpet, zamindsbri K&lahasti, district North Arcot. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masollry 34 feet 
in diameter in which are two marks, one on the rock and the other 1.5 feet above it on s stone imbedded in the upper surface of 
the pillar. The directions and distances of the adjacent villages are :-Krishnampalle N.E., miles 24 ; VEnkatapuram S.E. by S., 
miles 2; and Amandlir S.E., miles 2. 

XLIV. REttambedu Tower Station, lat. 13" 26', long. 80" 13'-observed at  in 1865-is 34 miles 8. 
of the Pulicat lake and 3 miles E. of the high road: it is in the lands of tho village of RZttambedu, taluk 
Pijnneri, district Chingleput. 

The station consists of a tower enclosing a perforated pillar of masonry 28.4 feet high, the upper portion of which is 
isolated and 34 feet in diameter : the pillar contains a mark-stone imbedded at  the ground level, to which access is obtained by a 
passage constructed for the purpose. The village of Rzttambedu is S.S. W., 1 f miles. 

XLV. Gundhlamma Hill Station, lat. 17" 31', long. 82" 22'-observed at in 1861-is on a range of 
hills stretching N.E. and S.W., and about 4 miles E.N.E. of the village of Lodiiddi and 12 miles in the same 
direction from the village of Jaddangi. The station is not on the highest point of the range but about of a 
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mile S.W. of it, and is approached from the village of Ragapatnam on the E. by a road somewhat difficult for laden 
cattle. I t  is in the lands of the village of Doddijdi, taluk PEddapur, district QodSvari. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in  which 
are two marks, one engraved on the rock in sitd and the other 2.0 feet above i t  on a stone imbedded flush with the upper surface 
of the pillar. The approximate directions and distances of the following villages are :-Kimiligudda N.W., miles 44 ; TBllapsclEm 
W., miles 53 ; Vayer W., miles 6; and Vattangi W.S.W., miles 79. 

XXXII1.-(Of the Madras Longitudinal Series). Nagari or Nagarimor Hill Station, lat. 13" 23', 
long. 79" 38'-observed at  in 1865-is on a very remarkable peak which rises abruptly at the western and south- 
western extremity of the mass of hills. The station is 3 i  miles S. by E. of the large village of NMyanava- 
ram on the high road from Tiruvallsr to Putlir. The peak is precipitous on the N.W. and 5. sides, a n d  is 
composed of gigantic boulders which seem piled in the most insecure manner as if the least shock would hur l  the 
whole down. The station is not on the highest boulder. It is in the lands of the village of Nkhyanavaram, 
zamindaui IUmEtnagar, district North Arcot. 

The station consists of a platform enclosing a solid, circular and isolated pillar of maeonry 34 feet in diameter in which 
are two marks, one engraved on the rock in sitd and the other 1.5 feet above i t  on a stone imbedded flush with the upper snr- 
face of the pillar. The lower mark was found cut on the rock and is probably that of a station of Colonel Lambton's triangula- 
tion. The approximate directions and distances of the adjacent places are :-Put& station of the Madras Railway N.W. by N., 
miles 49; Para~esvaramangalarn N.W., miles 2; Gavanesapuram (on the high road near the fifth milestone) W.N.W., milea 14 ; 
Bojar4japtilEm N.N.E., milee 2; Mangada S.S.E., miles 3 f ;  and HBmaaamudram W., miles 23. 

XXXV.-(Of the Madras LongitudinaZ Series). ChEmbedu or ChEmber Tower Station, lat. 13" 15', 
long. 00" 1'-observed at in 1865-is on an extensive  well of ground, about 10 miles N.E. of the town of 
Tiruvalliir and the same distance N.N.W. of Tinnaniir Railway station. The station is about 50 feet N.E. of 
an old cairn of stones in which no mark was found but which is supposed to indicate the site of a secondary 
point of Colonel Lambton's triangulation. It is in the lands of the village of Chiimbedu, taluk Tiruvalllir, 
district Chingleput. 

The station consists of a tower of sun-dried bricks enclosing a perforated pillar of masonry 70.3 feet high, containing 
a mark-stone imbedded at the ground level. This pillar was 54.9 feet hi h when the observations were taken fromit and was 
raised to its present height subsequently to fir the position of the Madras gome Observatory Station of the Madras Longitudinal 
Series. The approximate directions and distances of the adjacent villages are:-ChEmbedu S.E., miles 19; Maland& N.W., 
miles I f  ; M a i h  S.W., miles 24 ; Erikuppam N.E. by E., miles 24 ; and Phigaptilaiyam N.E., miles 59. 

XXX1X.-(Of the Bider I;ongikdi.nal Series). Dh&r Hill Station, lat. 17" 44', long. 82" 31'- 
observed at in 1860, 1861 and 1871-is on a hill known to the European residents of the district as " Golconda 
Hill" from its vicinity to GGlgGnda. It is in taluk GGlgGnda, district Vizagapatam (Vishakhapatnam). 

The station consists of a platform of stones enclosing a solid, circular and isolated pillar of masonry in which are two 
marks, one in the upper surface of the pillar and the other 2.0 feet below it. When visited in 1871, the mark was found undis- 
turbed. The estimated directions and distances of the circumjaceut places are :-Gblg6nda S. by W., miles 34 ; Narsapatnam 
E.S.E., miles 11 ; Paspushettep4lEm at foot of hill E., miles 7; Songari N., miles 23 ; and Lamsingi N. by E., miles 53. 

XL1.-(Of the Bider I;ongitudinaZ Series). Sfinjib Hill Station, lat. 17" 31f, long. 82" &'-observed 
a t  in 1860-is on the summit of a high, conspicuous hill so named, the most elevated of the group or range 
running parallel with the coast. The station is about 10 miles from the sea coast, and is in taluk Gijlgcnda, 
district Vizagapatam. 

The station consists of a platform of stones enclosing a solid, circular and isolated pillar of masonry in which are two 
marks, one in the upper surface of the pillar and the other 1.5 feet below. The directions and distances of the following places 
are :-Uratla (the residence of the Rtija) N., miles 3; and Goteara village E.N.E., miles 2. 

XLVI. Kappakijnda Hill Station, lat. 17" 20', long. 82" 31'-observed at in 1861-is on a low range 
of hills lying in a N.E. and S.W. direction, and about 7 miles from the sea coast. The station is immediately 
north of the main road from Rajabmundry (RBjamahGndravaram) to Vizagapatam, and about 3 miles N.N.W. 
pf the village of Hamsavaram. It is in the lands of the village of Kotiir, division Tuni, district GodBvari. 

The station consists of a platform of stones and earth enclosing a solid, cit.cular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sitd and the other 1.0 foot above i t  on a stone imbedded flush with the upper surface 
of the pillar. The directions and distances of the followi~lg villages are :-Thonamutta S.S.E., miles If; Attuxuelta S., miles 14; 
V5nkatakrishnarByapuram S. by W., miles 24; Paidipala S.S.W., miles 5; Tuni N., miles 34; and Suraprajpet N.E., miles 2. 

XLVII. Pagulriiyi Hill Station, lat. 17" 47', long. 82" 16-observed at in 1861-is on the summit 
of a high broad hill, 3+ miles N. of the large viljage of Badrala and 7 miles S.B, by S. of Gudiaa. The station 
is in taluk GGlgGnda, district Vizagapatam. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sittl and the other 2 feet above i t  on a stone imbedded flush with the upper surface of 
the pillar. The directions and distances of the circumjacent villages are :-PEddavalasa E., miles 14 ; Kattapet N. by W., mile 1 ; 
Turimamadi N.N.W., mile 3; Saprathp&laiyam E.S.E., miles 2f; and Kinding S.W. by S., miles 23. 
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XLVIII. Nlgdl Hill Station, lat. 17" 21', long. 82" lSt-observed a t  in 1861-is on the south-western 
extremity of a long range of hills running parallel to and a t  a distance of about 22 miles from the coast, and 7 
miles N.E. of the large village of YElesvaram on the road from Jaggammapet to Jaddangi. I t  is in the lande 
of the village of Gokavaram, division Tuni, district Godlivari. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sitd and the other 2.0 feet above it on a stone imbedded flush with the upper surface 
of the pillar. The approximate directions and distances of the following villages are :-Kimmiir W.  by S., miles 34; Lingamparti 
S. W. by S., miles 64 ; and Bayap&d N.N.E., miles 23. 

XLIX. Kalimhidi Hill Station, lat. 17" SS', long. 82" 9'-observed at  in 1861-is on a high triple 
headed hill at the north-eastern extremity of a range running N.E. and S.W. I t  is in the lands of the village 
of Kalirnhmidi, taluk Rajahmundry, district God Avari. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sitd and the other 1.5 feet above i t  od a atone imbedded flush with the upper surface 
of the pillar. The directions and distances of the circumjacent villages are :-Jagp4lEm N.N.W., mile 1 ; Duchurti W., miles 4; 
Kalimsmidi S.W. by W., mile 1 ; Bhimaram S.W., miles 64; Somalpsd S.S.W., miles 24; and Ulbong S., miles 16.. 

L. Nallakijnda Hill Station, lat. 17" 18', long. 82' O'-observed at 1861-is on a hill near the cen- 
tre of a low range running nearly east and west, about 32 miles nearly E.N.E. of the large village of Kijttapalle 
and 23 miles W. of Mall4varam. It is in the lands of the village of DiiddipdEm, taluk Rajahmundry, district 
Godsivari. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sifd and the other 2.0 feet above it on a stone imbedded flush with the upper surface 
of the pillar. The directions and distances of the circumjacent villages are :-LoddipBlEm (at foot of hill) S.S.E., mile ); 
Baiyanapalli N.W. by W., miles 14; Sivarampatnam S. by E., miles I f ;  and Razup6liSm S.S.W., miles 1+. 

LI. Elangoi Hill Station, lat. 17" 3', long. 82" 6'Aobserved at  in 1861-is on a low flat-topped hill 
covered with brushwood, about 6 miles W.S.W. from the town of PEddapur on the road from Rajahmundry 
to S&malkot, and 72 miles S. of Jaggammapet. It is in the lands of the village of Kijndapalli, taluk PEddapur, 
district Godtivari. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are three mark-stones, one imbedded in the upper surface of the pillar and the others at 2 and 4 feet respectively below it. The 
directions and distances of the circumjacent villages are :-An& W., miles I f  (nearly) ; Kzndapalli S.W. by W., mile 1; Chinna- 
brahmadevam S.E., milea 24; RByabhupalipatnam E. by S., milea 3;  SuramptiJEm N., miles 34; and KMtapBd W.N.W., miles 21. 

LII .  Kappa (also well known as Kappakijnda) Hill Station, lat. 17" 30', long. 81" 69'--observed a t  
in 1861-is not on the highest point of the hill but on a spur 20 or 30 feet lower and a short distance to the 
S.E. of the summit. It is about 62 miles N.E. by E. of the large village of Rampa and is in the lands of the 
village of Vadapalli, taluk Rajahmundry, district GodBvari. 

The station is denoted by a circle and dot cut on a large mass of rock (red laterite), on which the theodolite stand wan 
also set up. The directions and distances of the circumjacent villages are :-Borlagunda S. by W.,miles 14 ; YErragada S.E. by E., 
miles l t ;  Manjel W., miles 24; PBlEm N.E. by N., miles 24; and Serir  E. by S., miles I f .  

LIII .  NhwilmEtta Station, lat. 17" 3', long. 81" 66'-observed at in 1861-is on high, undulating, 
sandy ground of a mile south of the road from Rajahmundry to Vizagapatam, 6& miles N.E. by E. of the 
former place, and 3 miles S.W. by W. of Wjanagram. I t  is in the lands of the village of Chekaradwara, taluk 
Rajahmundry, district Godtivari. 

The station consists of a platform of stones and earth enclosing r solid, circular and isolated pillar of mrsonry in which 
are three marks, one on a large stone imbedded in the ground and two others at 2 and 4 feet respectively above it. The direc- 
tions and distances of the circumjacent villages are :-Velugubanda N. by E., miles 24 ; PallLhErla N.W., miles 26. ; Kanavaram 
E. by S., miles 3bp ; and Srikrishnapatnam S. by E., miles 3f. 

LIV. Pothkijnda Hill Station, lat 17" 16', long. 81" 47'-observed at  in 1861-is on a high hill about 
5 miles E. of the left bank of the Godtivari river, 7 miles N. by E. of the large village of Raghudevapuram 
and 7+ miles W. of Gokavaram village and Police Station. It is in the lands of the village of Rgmanmapalli, 
taluk Rajahmundry, district Godhvari. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of mesonry in which 
are two marks, one engraved on the rock in sit4 and the other 2.5 feet above i t  on a stone imbedded flush with the upper surface 
of the pillar. The directions and distances of the circumjacent villages are :-Potulaklinda E.K.E., mile 4 ;  Surrabaram E.S.E., 
miles 14; Pgddakzndapiidi S.W. by S., miles 3h; NEllakota W.S.W., miles 3 ;  and Chiuarigandi N.W. by W., miles 14. 

LV. Lachmipuram Station, lat. 17" O', long. 81" 37'--observed at in 1861-is on the W. ext1.e- 
mity of some high ground stretching about N.W. by W. for 4 miles. The E. extremity of which is of a 
gravelly nature, while that on which the station stands is sandy. The station is miles E. of the town of 
Y6rnagbdEm on tlre high road from Ellore (fi116r) to Kovlir on the Godhvari, and 6 miles W. by N. of tile 
large village of Cllagallu. It is in the lands of the village of Lachmipuram, taluk YErnag~idEm, district Godhvari. 
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The station consists of a platform of stones and earth enclosing a solid, circular and isolate8 pillar of masonry in which are 
three marks, one on a large stone imbedded firmly in the sand and two others at 24 alld 4f feet respectively above it. The direc- 
tions and distances of the circumjacent villages are:-Lachmipuram N. by E., mile 4; ChiunayaptilEm W., mile t ;  Pallantla 
S.W. by W., miles 2; Chikkala S.S.E., miles 24; and Devarapalli N.W. by N., miles 2). 

LVI. Adak6nda Hill Station, lat. 17" 14', long. 81" 32'-observed at  in 1861-is on a spur a t  the 
southern extremity of the main range of hills about 10 miles W. by S. of the large village of Pallavaram on 
the God4vari river, and 62 miles S. by E. of Chintapalli. The station is in the lands of the village of Sagiptid, 
taluk Ydrnagtid6m, district Godhvari. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sit4 and the other 24 feet above i t  imbedded flush with the upper surface of the pillar. 
The directions and distances of the circumjacent villages are :-Lankapalli W. by N., mile 1 ; VirapagtidEm W.S.W., miles 2; 
Kamayakunta S.W. by W., miles 24, Kovada S.S.W., miles 24; a~ ld  SuripillagfidEm E. by N., miles 1%. 

LVII. Yddlagattu Hill Station, lat. 17" l', long. 81" 23'-observed at  in 1861-is near the centre 
and on the highest part of a low range of hills extending some 20 miles in a N.E. and S.W. direction. The 
summit of the hill is flat-topped and covered with very thick jungle. The station is 7 miles N.W. from the 
large village of NallachGrla on the high road from Ellore to YdrnagiidGm, and 4 miles S.E. of Lakkavraram. 
It is in the lands of the village of Ragapuram, taluk YGrnagiiddm, district Qodhvari. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in  which 
are three marks, one engraved on the rock in sitd and two others at 14 and 3 feet respectively above it. The directions and distances 
are of the circumjacent villages are:-Myavapuram N.W. by N., miles I f ;  Lachmipuram W., miles 14; PangidigGdEm N.N.E., 
miles 3f ; and Rtimsingavaram E.S.E., miles 2f. 

LVIII.  AupSd Station, lat. 16" 63', long. 81" 26'-observed at  in 1861-is on a sandy ridge covered 
with high jungle 4+ miles 8. by W. of the large village of Nallachdrla on the road from Ellore to YGrnagiidGm. 
It is in the lands of the village of Aupfid, taluk Y6rnag6d6my district Godavari. 

The station consists of a platform of logs of wood enclosing a solid, circular and isolated pillar of masonry in which are 
four mark-stones, one imbedded flush with the upper surface of the pillar and others at 8, 5 and 7 feet respectively below it. The 
directions and distances of the circumjacent villages are :-Aup&d N.E. by E., miles 2 ;  Marella~lludi N., miles 2) ; DubachErla 
N.W. by W., miles 3 ; Nallamadu S.W. by W., miles 1% ; and Rhmachandrapuram W. by S., miles 14. 

LIX. Sudk6nda Hill Station, lat, 16" 57', long. 81" 15'-observed a t  in May and December 1861-is 
on a small, round, isolated hill 44 miles 5. of the large village of Kamavarapukota and a mile W. of the road 
from Kamavarapukota to Rhmanagliddm. It is in the lands of the village of Vadlapatlanutanam, taluk Ellore, 
district GodSvari. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two mark-stones, one imbedded in the upper surface of the pillar and the other 14 feet below it at the ground level. When 
visited in December 1861, the pillar and annulus were fou~ld in perfect order and the mark had evidently not been tampered with. 
The directions and distances of the circumjacent villages are :-VEnkatakrishnapuram S.E. by E., miles 2; VEnkatapuram W.S.W., 
miles 23; Rtiman4dZm S.E. by S., miles 2%; Gundugolanukunta E.N.E., miles 2; and Vadlapatlanutanam N.N.W., mile 1. 

LX. Parampfidi Hill Station, lat. 17" 13', long. 81" 16'-observed a t  in May and December 1861-is 
on a low hill about 4 miles W. by N. of the large village of Ganapavaram, the same distance E. of Jelugumilli, 
and 6 miles N. of the large village of Taduvayi. The station is in the lands of the village of Parampiidi, taluk 
Ydrnagliddm, district Qodbvari. 

The station consists of a platform of stones and earth enclosing a solid, circnlar and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sitd and the other 24 feet above i t  on a stone imbedded flush with the upper surface of 
the pillar. When visited in December 1861, the mark had evidently not been tampered with. The directions and distances of the 
circumjacent villages are :-Rfimanap4lEm W.S. W., miles 2%; VirachMtiglidEm S.W. by W., miles l a ;  GanganagfidEm S.E. by 
S., miles 2f ; RantugtidEm E. by S., miles 23 ; and Narnapuram N.E. by N., miles 14. 

LXI. Bandancbgrla Hill Station, lat. 17" 4' long. 81" 6'-observed a t  in 1861-is on a range of hills 5 
miles E. by 5. of the village of RGtachintalapbdi on the road from Ellore to Gummumet, and 43 mlles N.E. of 
Pragadavaram. It is in the lands of the village of Punukumadu, taluk Ellore, district GodBvari. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sit4 and the other 2 feet above it on a stone imbedded in the upper surface of the 
pillar. The directions and distances of the circumjacent villages are :-BandanchErla N.E. by E., miles 1+ ; VurlagidEm W., 
miles 23 ; PonukupM S., miles 14 ; Narasapuram N.N.E., miles 34 ; and Ketavaram E., miles 34. 

LXII.  Ntigaldurgam Hill Station, lat. 17' 20', long. 80" 58'-observed a t  in 1861-is on a high hill 
about 4 miles to the N.N.E. of the small village of SrirSmpur, the road from which to Jaggavaram passes close 
under the hill. It is in taluk Khamam, Niz6mYs territories. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in  sitd and tile other 2 feet above it on a stone imbedded flush with the upper surface of 
the pillar. The estimated directions and distances of the circumjacent villages are :-Nagupilli S.S.W., milea 5; Mukandapur S., 
miles 5 ; and Jaggavaram N., miles 2. 

I 
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LXIII .  Dudugat Hill Station, lat. 16" 46', long. 80" 69'-observed at in 1862-is on a low ridge 
about 69 miles E. by S. of NGzvid, a large place and the residence of a petty rkja, and 4 miles N.E. by N. of 
the Police Station of Gollapalli. The station is on the site of the old Topographical Survey station of Dudugat, 
the pile of stones of which was removed for the platform of the present station. It is in the lands of the village 
of KatrenipM, division Nbvid, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in said and the other 1.5 feet above i t  on a stone imbedded flush with the upper surface of 
the pillar. The directions and distances of the circumjacent villages are :-Katrenipid N. by E., miles 2;  MedichErla S.E., miles 
84; Anapan6rgGdEm E., miles 3; and RangaphlEm N.E. by N., miles 2. 

LXIV.' Inupdyi Hill Station, lat. 17" 8', long. 80' 49'-observed a t  in 1861-is on a low, isolated 
hill locally called Inuprhyigattu. The hill is composed of iron stone. The station is on the site of an old Topo- 
graphical Survey station, which mas marked by the remains of a cairn of stones. It is in the lands of the 
village Vaimsh, taluk Khamam, Nidm's territories. 

The station consists of a platform of stones and earth enclolring a solid, circular and isolated pillar of masonry in which 
are two mark-stones, one imbedded flush with the upper surface of the pillar and the other, a large one, 2 feet below i t  imbedded 
i n  the ground. The directions and distances of the following villages are :-Vemirifddipalli S.W. by S., miles 5; Korlamanda S., 
miles 5 ; Tsanubanda S.S.E., miles 64 ; and Yemsh E., miles 14. 

LXV. Dglgattu Hill Station, lat. 16" 64', long. 80" 61'-observed a t  in 1862-is on the highest of a 
group of hills at  the northern extremity of a long range extending nearly N. and 8. The station is about 3 
miles S. by E. of the village of Vissanapet on the road from Madavaram to Tsanubanda, and 8 miles N.N.W. 
of Niizvid. I t  is in the lands of the village of Kijndavarava, division Vissanapet, district Kistna. 

The station consists of a platform of sto~les and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sitd and the other 1.8 feet above it on a stone imbedded flush with the upper surface 
of the pillar. The directions and distances of the circumjacent villages are :-R6yanapllEm W., miles 34 ; Khdavarava E.  by N., 
miles 2; Ramanakkapet E. by S., miles 44; and RZddig6dZm W. by S., miles 44. 

LXVI. YErragattu Hill Station, lat. 16" 40', long. 80" 42'-observed a t  in 1862-is on a range of 
hills running from S.S.W. to N.N.E. about 6 miles S. by E. of the large village of Mailavaram, the residence 
of a, riija, and 114 miles N.N.E. of the town of BEzvBda. I t  occupies the site of the old Topographical Survey 
station of VElatbr, the platform of which was found. It is in the lands of the village of VBIatGr, taluk BgzvBda, 
district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sitd and the other 1.5 feet above i t  on a stone imbedded flush with the upper surface 
of the pillar. The directions and distances of the circumjacent villages are :-VElat6r W.N.W., miles If; Velagaler W.S.W., 
miles 4; Kuntamukala N.W. by W., miles 3; and Adivinekalam S.E. by E., miles 44. 

LXVII. Jammalavoidurgam Hill Station, lat. 16" 67', long. 80" 38'-observed at in 1862-is on tho 
summit of a hill on which are the ruins of an old fort, one of a group of hills at the northern extremity of rt 
range extending N.N.E. and S.S.W. from Kijndapalli near the Kistna river. It is an old Topographical Survey 
statlon and is in the lands of the village of Kijndhr, division Vissanapet, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sitd and the other 1.6 feet above it on a stone imbedded flush with the upper surface 
of the pillar. The directions alid distances of the circumjacent villages are :-Annumallanka W.N.W., miles 4; Kandtir E. by N., 
miles 4; Narikempa S. by W., miles 2i; and Rep6di E. by S., miles 54.  

LXVIII. Jujhdurgam Hill Station, lat. 16" 42', long. 80" 31'--observed at  in 1862-is on a high hill 
on which are the ruins of an old fort 6 i  miles E. by N. of the village of KanchakachErla on tile road from Hydem- 
bad to BEzvMa. Tbe W. face of the hill is a perfect precipice, and the station is built on a large granite 
rock on the verge of it about a mile from the highest part of the hill. I t  is in the lands of the village of Juj6rJ 
b luk  NandigBma, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in siid and the other 1.21 feet above it on a stone imbedded flush with the upper surface 
of the pillar. The directions and distances of the circumjacent villages are :-Jujh N.W., miles 4; Narasimharamp6lim W.N.W., 
miles 3; and Gottimukkala W. by S., miles 34. 

LXIX. BEzvBda Hill Station, lat. 16" 311, long. 80" 39'--observed a t  in 1862-is on the highest 
part of a long precipitous ridge immediately on the left bank of the Kistna river and about $ mile N.W. of the 
town of BBzvida. A Itevenue Survey pillar is at a distance of 14 yards from the station at an azimuth of 196". 
The station is in the lands of the village of Bi5zv&daJ taluk BBzv&da, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in siid and the other 0.46 of a foot above i t  on a stone imbedded flush with the upper 
surface of the pillar. The directions and distancee of the circumjacent villagea are :-Golap6di N.W. by W., miles 1); VEnkata- 
ptilgrn W.S.W., miles 2f  j and Vundavalli S. by W., milea 2. 



16-E. 
MADRAS MERIDIONAL AND COAST SEBIES. 

LXX. Jiinnalagadda Hill Station, lat. 16" 62', long. 80" 21'-observed at in 1862-45 on a low bill 
6g miles S.E. by E. of the village of Penuganchiprol on the right bank of the Muniyhr river and @ miles 
N.N.E. of Nandighma on tlie road from Hyderabad to BEzv6da. The hill is on the boundary line of the  villages 
of Jijmalagadda and RamirEddipalli. One of the Revenue Survey boundary pillars is 24.4 feet at a n  azimuth 
of 61" from tlie station which is in the lands of the village of Jijnnalagadda, taluk Nandighma, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry i n  which 
are two mark-stones one (a large stone) imbedded in the soil and the other 1.46 feet above i t  let in flush with the upper surface 
of the pillar. The directions and distances of the circurnjacent villages are :-Jannalagadda N.E. by E., miles l a ;  Anigarlaptid 
N.W., miles 29; Gummadidrir W. by N., miles l a ;  RamirEddipalli E.S.E., mile 9; and Magallu S., miles 33. 

LXXI. Anantavaram Hill Station, lat. 16" 31', long. 80" 28-observed a t  in 1862-is on a low hill, 
whose western face is very precipitous, about 32 miles S. by E. of the village of Vaikuntapuram on the  right 
bank of the Kistna river, and 11 miles N.W. by W. of the large village of Mangalagiri on the road from Gun- 
tbr to BEzv6da. It is in the lands of the village of Anantavaram, taluk Guntbr, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in  which 
are two marks, one engraved on the rock in sit4 and the other 1.5 feet above it on a stone imbedded flush with the upper of the 
pillar. The directions and distances of the circumjacent villages are :-Vadhanisn N. by W., mile 1  ; Tullrir E. by N., miles 3; 
Anantavaram E.S.E., mile 9; and Karlapfidi S.W., miles 2. 

LXXII. Chintalapiid Station, lat. 16" 40', long. 80" 17'-observed at  in February and April 1862-is 
on rising ground about 34 miles N.E. of the village and police station of Piinnapalli on the left bank of the 
Kistna river, and 8 miles S.S.W. of the town of Nandighma on the high road from Hyderabad to BEzviida. It 
is in the lands of the village of Chintalapbd, taluk Nandigfima, district Kistna. 

The station consists of a platform of storles and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two mark-stones one (a large stone) imbedded in the soil and the other 2.33 feet above it let in flush with the upper surface 
of the pillar. The directions and distances of the circumjacellt villages are :-PatEmphd W. by N., miles 19; Turlapsd N.N.E., 
miles 23 ; Totaravulap6d E.N.E., miles 21 ; Chintalapiid E. by S., miles 23; and Valadi S.W. by S., miles 2. 

LXXIII.  Lagadaptid Station, lat. 16" 29', long. 80" 17'-observed a t  in February and April 1862-is 
on high ground about 9 miles N.E. of the town of Sattgnapalle on the high road from Hyderabad to Guntbr, 
and 74 miles E.S.E. of the large village of Krosbr. It is in the lands of the village of Lagadaptid, taluk 
SattGnapalle, district Zstna.  

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry i n  which 
are two mark-stones, one imbedded in the soil and the other 4 feet above it let in flush with the upper surface of the pillar. The 
directions and distances of the circumjacent villages are :-Lagadaptid S.W. by W., mile 3; K6rapid S.E., miles 19 ; Hussena- 
gram N. by W., miles 2; Ghrapa  N.W. by W., miles 24 ; and GujErlaplidi W. by. N., milea 24. 

LXXIV. Gorantla Hill Station, lat. 16" 21', long. 80" 29'--observed at in 1862-is on rock 12 feet 
above the general level of the summit of a low hill, consisting almost entirely of granite, 3+ miles nearly W. of 
the village of Kakane on the road from Guntlir to BEzv&da, and 3+ miles N. by W. of the former town. The 
station is in the lands of the village of Gorantls, taluk Guntlir, district Kistna. 

The station consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sit4 and the other 1.5 feet above i t  on a stone imbedded flush with the upper surface of 
the pillar. The directions and distances of the circurnja~ent villages are:-Gorantla S.E., mile f; VEnEgantla E., miles 29; 
K6ntepBd S. by W., miles 29 ; and Jannalagadda N.N.E., miles 24. 

LXXV. Chikri Hill Station, lat. 16" 36', long. 80" 7'-observed a t  in 1862-is on the eastern point 
of the more northern of two low hills, 32 miles S.W. of the village of Chtimaru and €4 miles N.W. of that of 
Krosbr. The western point is higher and consists of a mass of granite with such limited space that the station 
could not be built on it. I t  is in the lands of the village of Kiindbr, taluk SattBnapalle, district Kistna. 

The station consista of a platform of stones and earth ellclosing a solid, circular and isolated pillar of masonry in which 
are two marks, one engraved on the rock in sit4 and the other 1.0 foot above it on a stone imbedded flush with the upper surface 
of the pillar. The directions and distances of the circumjacent villages are :-PEddapzilZrn ,E. by S., miles 13 ; K5ndtir S.S.W., 
miles I f ;  Dlidler S. by W., miles 33 ; and Turakapalle N.N.E., miles 29. 

April, 1886. 
W. H. COLE, 

In charge Computing Ofice. 



MADRAS MERIDIONAL AND COAST SERIES. 

PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

Nom.-Stations XI1 and XV appertain to the Bider Longitudinal Series of the Bouth-East Quadrilateral. 
i 

At XI1 (KhdBgatla) 

March 1868 ; ob8emed by Mr. U. Shelvertm with Troughton m d  Simms' 36-inch Tireodo2ite. 

Angle between 

XV (Adbligat) 
and 

I (Anantagiri) 

I (Anantagin) 

and 
I1 (Nihlamari) 

Circle readings, teleecope being set on XV (Adsligat) 

276" 83' 96' 2%' 864' 34' 174O 88' 78' 47' 268' 47' 16a0 I Y  3390 67' 888' 10' 6a0W 

'I v v I a I w " Y r( 

h  40.76 i 4 1 . 7 4  1  40.80 1 41.42 h q o - 9 s  h40.40 1  40.78 1 40.58 1 39-02 1  42-48  
h 4 1 . 1 4  h 4 1 . 2 4  140.26 1 4 1 ' 3 0  h 4 0 - 3 2  1141.62 1 4 0 ' 8 8  141.36 1 3 9 ' 7 8 ' 1  41.60 
h 4 a - 1 0  141.88 l 4 0 . w  139.90 141.06 L40.92 240'70 2 q I * a q  238.96 141.28 

41-33  41-62  40'35 49.87 40'77 40.98 40.79 41-06 39.25 41.79 

h32 .78  h34.20 1 3 3 . 1 6  1  33.64 232 .08  232.64 1  33-68 1 33.28 1  33-30  1 3 r ' a o  
h32.60 h34.66 1 3 3 ' 0 8  2 33-50 h 3 2 - 7 2  h32.44 1 3 2 ' 9 4  E3a-26 133 '32  1 3 a - a a  
h 3 1 - 7 0  2 33-16 1 3 2 ' 7 4  1 3 4 ' 6 8  h33.00 132 .38  133.12 1  3 2 - 1 0  1 3 2 - a o  133.42 

32-36  34-01 31-99 33-94  32-60 32-49  33-25 32-55 32'94 32.28 

itf - Mean of (fron r 
a - Belatire 
C - Conoluded h g l e  

M =  4 0 " * 8 8  

= 17 
I - =  0 . 0 6  w 

C = 49' 3 ' 4 0 Y * 8 8  

M =  3zW'94 

= so ' 80  
I - - - 0 '05 
w 

C = 3 5 ° 3 5 r 3 2 w 0 9 4  



MADRAS MERIDIONAL AND COAST SERIES. - 

NOTE.-Stations XI1 and XV appertain to the Bider Longitudinal Series of the South-East Quadrilateral. 

r 

At XV (Addigat) 

Harch 1868 ; obrrerved by Mr. U. Shelverton with Troughton m d  Simma' 36-inch Theodolite. 

df - Mean of Group 
w - &dative Weight 
C - Concluded hngle 

M = 46".58 
' 

w = 1 5  - 2 0  

I = .07 - 
w 

C = q o 0 r 2 ' q 6 " . 5 8  

M = 43H'33 

W = 1 3  '74 
I - =  0 . 0 7  
w 

C = 45' 32'  43'"33 

Angle between 

I (Annntagiri) 

and 
I1 (NiPamari) 

I1 (Nihlamari) 
and 

XI1 (KBndsgatla) 

Circle readings, telescope being set on I (Anautagiri) 

182'4' 81z0# 211' 16' 81' 16' 290°28' 110'28' Q04U 189"40' 8V62' 288'61' 

n n I Q w ,I I m T " 
h46.08 h45-76 144.82 145.86 146 '98  146 '16  h46-04 147.92 146'70 147.82 
h 47.61 1 45-60 147 '74  1 46-70 146.52 146.24 h 45'68 1 47-52 1 46.28 1 48.04 
h 45-68 1 46.00 1 47.44 I  46.04 I 46-60 1 45- 56 k 45.94 1 48'44 1 45-16 1 47'58 

46'46 45-79 46.67 46.20 46-70 45.99 45'95 47.96 46-25 47'81 

h43.88 h44-16 1 44-82 143'84 1 4 3 - 5 6  243.90 h42.38 141 '36  143'74 142 '74  
h43.58 1 4 3 - 6 4  1 43'76 143.18 1 43'86 1 43.28 h 42.58 1 41.76 1 44'22 1 45-56 
h43-76 142 '90142 .84  243'36 143 '74  143.50 h43.32 140'68 143 '68  143.36 

142.62 

43'74 43'57 43.81 43-46 43-72 43'56 42-76 41'37 43-88 43'57 

At I (Anantagiri) 

Harch 1868; observed by Mr. U. Shelverton with Troughton and Simme' 36-inch Theodolite. 

Angle between 

III (M*esl) 
and 

IV (SBrsngapalle) 

IV (Sbangapalle) 
and 

I1 (Nitilamari) 

I1 (Ni6lamari) 
and 

XII (Kbd6gatla) 

Circle readings, telescope being set on I11 (Mihdardl) dl - Mean of Qronp~ 
w = b l a t i ~ e  Weight 

180" 18' O0 13' 269' 24' 79' 24' 838' 86' 1680 

I n n n n 

2 14-42 117-10 117.52 t? 17-90 118.88 2 17'24 116 .64  115.34 h 16-36 h 15-34 
1 15.26 115.28 2 17.94 1 17.34 116 '70  117 '70  117.28 214 '40  h 17'24 h 15'92 
115.84 1 1 6 - 5 4  218.88 116.56 117.88 117.46 117.02 114.86 h 16-24 h 15-34 

15-17 16-31 18.11 17.27 17'82 17'47 16.98 14-87 16'61 15-53 

2 1 z ~ z 4  111'44 2 9.36 2 1 0 . 2 0  1 9-14 1 9.96 110'56 l10 '9o  h10.64 h ~ o - 1 8  
l 1 2 . r 8  1 1 r . 4 ~  110-04 1 1 0 ~ 0 2  1 9.84 1 ~ o ' o o  2 9.82 111.80 h 9.68 h11.06 
1 11*4a 2 11-48 1 9-70 1 9 -48  1 9.28 1 9 . w  2 1o.40 1 11.10 4 10.92 h 10'30 

11'95 I 9 -70  9 - 9 0  9-42 9 - 6 1  10.26 11-17 10.41 1 0 1  

h51.24 h51.02 15a .70 h52.68 151 .98  151.54 2 51.1a 151.66 h51.10 h53.60 
h53-54 hga-26 252.72 153.08 152-12 151.14 2 52.04 152.90 h51-68 h52.96 
h 5 1 - 7 a h ~ a ~ 7 4 1 ~ a ~ 3 4 2 5 3 ~ 0 6 1 5 3 - 1 0 1 5 0 ~ 8 0 2 5 1 ~ 3 8 1 5 2 - 5 8 h 5 2 ~ 2 2 h 5 2 ' 1 0  

M = 16"-61 

W = 7 '30 
I - - - o -14 
w 

C = 4 i 0 5 8 ' ~ 6 " ' 6 1  

M =  1ot''45 

= 1 3  ' 2 0  

- = o -08 
w 

C , 52033t 

M =  5aX.17 

= 22 .20 , - - - o '05 

52-17 52-01 2 - 5 9  4 52-40 51-16 51-51 52.38 51-67 51-89 = 4 0 ~  5 ~ 5 2 ~ . 1 7  I W  



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 19-3. 

~or~.--Stationa X I  and XV appertain to the Bider Longitudinal Seriee of the South-East Quadrilateral. 

At I (Anantagiri)-( Cmtin~ed). 

Angle between 

XI I ,  (Kind6gatla) 
and 

X V  (Adhligat) 

Circle readings, telescope being set on I11 ( M i h s a )  M - Mean of oron r 
w - Relative weigKt 

180" 18' 0' 13' 269' 24' 79'24' 83S086' 168' 36' 67'48' 287°48' 

- ,  

4 n w n 4 n 1 n n 4 

h52-56 h53-12 151 '44  h52-28 151.82 1 52'76 153-16  2 53-24 h5a-32 151.38 
~~~~28 h52.72 151 '94  150'82 151.50 E 5.1'94 151.98 152.72 h52-82 h52.64 
h5.1-98 h51.58 152.00 151.26 1 50.78 153 '26  152.26 151.56 h50-58 hga-5a  

51-61 52'47 51-79 51-45 51'37 53-65 53-47 5a-51 51'91 52-18 

At 11 (Niflamari) 

April 1868 ; observed by Mr. G. Sheloerton with ITroughton m d  Simms' 36-inch Theodotite. 

M = 5 2 " ' 0 4  

= 2 6  -30 
- I - - o '04 
w 

C = 4 5 ' 1 0 ' 5 2 ~ ' o 4  

M L Mean of G)roupr 
w - Relative Weight 
C - Concludeddngle 

M = 5''-04 

w = s o  -80  
I - =  0 . 0 5  
w 

C = 49'48' 5 Y * ~ 4  

M =  3 2 W ' 2 2  

= 5 ' s 0  
I - =  0 - 1 8  
w 

C = 5 4 ' 3 0 ' 3 2 ~ ' 0 2  

M =  4f.67 

w = l l  'go 
I - = o .08 

Angle between 

XlI (Khdtigatla) 
and 

X V  (Adaigat) 

XV (AdBigat) 
and 

I (Anantagiri) 

I (Anantagiri) 
and 

I11 (MiMardl) 

Circle readings, telescope being set on XI1  (Khdhgstla) 

0 1 lm 1' 79' 12' 26S0 12: 168' 24' 8880 24' 2 8 7  86' 6 7  36' 816°48' 1880 48' 

t, n n 4 4 I w v 4 

h 4-76 1 7 . 1 2  1 4.88 Z 5'18 h 5-64 h 5'86 2 3'88 1 6 . 2 8  1 4-08 1 5-20 
h 4.18 2 5 - 8 8  1 4 - 9 4  2 4 - 9 6  h 3-74 1 3 ' 7 2  2 4 - 9 2  1 5 - 8 6  1 5 . 0 0  1 4 - 5 6  
h 5-02 1 5'68 2 4.82 1 5-78 h 4 -40  1 4'64 1 4-06 Z 5'74 1 5-02 1 5 -48  

4.65 6-23 4.88 5-31 4.59 4-74 4-29 5-96 4-70 5-08 

h33.20 1 29.22 130 .74  131.60 h 32-64 h 31-80 133.18 I 31-56 1 34'32 1 S4'36 
h32.24 1 30.94 2 32.18 1 31-56 h 33.70 2 29-58 232.70 2 32 '28 133 '26  134'06 
h32.21 130*04131 '66  229.88 h32.18231.16 133.86 131.98 233.82 133.68 

32.55 30'07 3I.53 31'35 32.84 30'85 33-15 31-94 33'80 34'O3 

h43.36 2 44-40 144 '30  Z 44'06 h42.02 h45.16 2 43-76 2 44-98 2 43-58 2 41.50 
h43-86 144 '08  143.74 143 '88  h43.40 146.04 144 '14  2 43'34 143.16 2 42-66 
h 4 3 . ~ 2 1 4 4 ~ ~ 4 1 4 3 ' 4 0 1 4 4 . 5 6 k 4 2 . 7 6 1 4 4 ' 5 0 1 4 3 ~ 7 a  1 4 3 - 6 4 1 4 2 - 2 2 1 4 2 ' 1 8  

I11 (Mildara4) 
and 

IV (Shrangapalle) 

43.58 44'a4 43'81 44.17 42'73 45'33 43'87 43-99 42-99 42'11 C = .;1O 27' 43'1'67 

h 54-08 1 54-26 1 55-26 1 55-30 h 53'40 L 55-34 1 54.02 1 54.70 1 53.66 2 53-38 

I W  
h53-46 154.78 154.90 154.30 h54-54 h53-44 153.92 153'86 1 52-98 154.26 M =  54w'34 

h 53.38 154 '30  155.72 1 55-72 h54-66 1 55-10 154.48 1 54.42 154.08 154.54 = '60 

- I - - o -04 
w 

53.64 54-45 5 5 . 9  55-11 54'20 54-63 54' I4 54-33 53'57 54-06 C = 39' 2' 54".34 



go-B. 
MADRAS MERIDIONAIL AND COAST SEBIES. 

P 

At I11 (Mitldarssll) 

Theodolite. 

M - Mean of Groups 
w = Relative Weight 
C - Concluded Angle 

M =  23"'40 

w =  6  .41 

.: - - o . 1 6  
w 

C  = 66' 8' ~ 3 ~ -  40 

M = 3,u.81 

w = 16 -24 
I - = o -06 
w 

C = 65O 3' 37" '80 

M =  5oW.65 

W = 1 2  ' 7 0  
I - - - 0 - 0 8  
w 

C = 4 7 0 4 4 r 5 0 U . 6 5  

M =  ,51'"63 

w = I 1  ' 9 0  
I - = o -08 
w 

c = 340 0 ' 5 1 u - 6 3  

April 1868; observed by MP. G. Shelverton with Trowghton and Simms' 36-inch 

Angle between 

VI (Voruvakallu) 
and 

V (Kachalboru) 

V (Kachalboru) 
and 

IV  (Sbangapalle) 

IV (swgapalle) 
and 

I1 (Nihlamari) 

I1 (NiBlamari) 
and 

I (Anantagiri) 

Circle readings, telescope being set on VI (Voruvakallu) 

0" 1. 1W 1' 79' 12' 259' 18' 168'26' 888'25' 287'88' 67" 36' 816°481 186'4ff 

4 w n n w n n I I n 

323.94 ha1 .36  h z z . 9 0  h22.64 124.44 I 23-08 124.62 123.72 1  a4.56 2 a6.36 
h22 .68  h 2 1 - 3 0  h 2 1 . 2 8  h23 .38  2 24.24 1 2 2 . 6 4  123.32 125.20 1 2 3 . 9 2  2 23.78 
h a ~ ~ 1 o h z 1 ~ 1 o h a 1 ~ g 4 h ~ ~ ~ o o Z a 3 ~ 6 0 2 a ~ ~ ~ 8 1 2 ~ ~ 7 4 2 ~ 4 ' 6 0 2 ~ ~ ~ 5 6  224.56 

1 2 6 . 1 8  

aa-91  2 1 - 2 5  22'04 23-01 24.09 23'03 23.56 24-51  a4-35 a5.22 

h  38-28  h  39-22 h 3 8 - 6 8  h37 .94  2 38 '56 1 3 8 ' 0 4  138 .34  1  37-12  2 37-42 1  34.36 
h38 .76  h38.86 h 3 8 . 1 4  h 3 7 - 4 0  2 37.04 1 3 9 ' 3 6  138.46 1 3 7 . 1 4  1 3 7 ' 7 2  1 3 5 ' 9 4  
h 3 8 ' a 8  h38.26 h 3 7 - 5 2  h 3 7 - 1 0  1 3 7 ' 3 4  2 3 7 - 2 8  1 3 7 ' 9 8  1 3 7 ' a a  1 3 6 ' 5 6  1 3 8 ' 0 4  

2 3 8 - 7 2  

3 8 - 4 4  38-78  3 8 - 1 1  37'48 37'65 38.23 38-36  37'16 37-13  36.77 

h 4 9 - 8 0  h 4 9 - 6 8  h50.44 h49.56 250.84 i 5 1 ' 1 a  h48.70 h 5 1 . 8 4  h49.58 h 5 1 ' r a  
h 4 9 . 9 4  h50-66  6 5 1 . 1 2  h50.28 1 5 1 . 6 0  h51.04 h 5 1 - 9 4  h 5 1 . 9 2  h50.46 h51 .88  
h 5 z - 0 4  h50-26  h 4 8 - 5 6  b50 '4a  1 5 0 ' 7 8  h50.06 2 50'58 h 5 1 - 6 0  h q 8 - 6 4  h 5 2 - 8 8  

50'59 50'20 50'04 50'09 51-07  50'74 50.41 51-79  49-56  51-96 

h  5a.34' h  50.78 h  52-24 h  5a.68 1 5 1 . 4 8  h  50'38 h  5a.38 h49.74 h 4 ~ . 1 8  h  51-60  
h51.86 h50 .76  h53-06  h53 .56  1 5 2 ' 1 4  h 5 0 . 4 8  h  51.00 h 5 z - 1 4  h50-60  h 5 1 . 7 ~  
h 5 0 - 2 8  h 5 2 - 3 6  h53-90  h52.36 2 52-02 h 5 1 . 5 0  h5z.00 h 5 1 - 5 4  h52.10 h 5 0 . 7 4  

51-49  51-30  53'07 53-87  51-88  50'79 51-79  5 1 - 1 4  50.63 5 1 - 3 5  

At IV (Skrangapalle) 

April  1868 ; observed by Mr. G. SheZvertora with Troughton and Simms' 36-inch Theodolite. 

Bf - Mean of Groups 
co = Relative Weight 
C - Co~~clnded Angle 

M = 1 4 ~ 2 2 6  

= zo .oo 
I - - - o -05 
w 

C = 3 6 ° 5 6 ' ~ 4 " . 2 6  

Angle between 

I1 (Niilmari) 
and 

I (Anantagiri) 

Circle readings, teleecope being eet on I1 (Nihlamari) 

194'56' 14' 66' 874'7' 94'7' 968' 18' 178' 18' 72'80' 262' 80' 161' 41' 881'41' 

u n n ,I ,I n n w v 11 

1 1 5 - 1 0  l 1 3 * 6 0  115.16 114.88 1  13-36 1 1 z m 8 8  2 1 4 - 5 0  2 12-96  1  14-22 2 15.36 
h  14-98 1  14 '32  114 .84  1 1 3 . 9 6  Z 13.76 1 1 4 ' 4 2  2 14-58  2 13.76 E 14.98 2 15-20  
h 1 3 - g o  1  14-44  2 14.60 1 1 4 ' 1 8  1  1a.62 113 .38  2 14-44  2 1 3 - 3 1  1 1 4 ' 9 2  1 1 5 . 0 6  

14-66 I q - r a  14-87  14-34  13-25 13-56  14.51 73-35  1 4 - 7 1  15'aI  



PRINCIPAL TBIANQULATION. OBSERVED ANGLES. 2 x 4 .  
8 

At IV (Skangapa1le)-( Con t imed) .  

11 - Mean of &on 
w - &latire weigRE 
C - Conoludeddngle 

M =  4*'05 

to = ,4 -30  
I -  - - o so7 
w 

C = 5 6 O 1 6 '  4*'oj 

Angle between 

I (dnantagiri) 
and 

I11 (Miidardl) 

Circle readings, telescope being set on I1 (Nihlamari) 

194"66' 14'55' 274'1' 94O7' 863" 18' 17S0 18' 72OW 262030' 161°81' 831°41' 

n n w 4 )I n n v n w 

h  4 - 4 2  Z 4 - 9 2  2 2 - 1 8  1 3 - 6 2  1 4 ' 3 2  2 4 -56  2 4 - 8 8  2 5 - 1 6  1 4 \ 3 2  1 2 - 5 4  
h 5 - 8 0  1 4 . 2 0  1 3 . 5 6  1 3 ' 8 2  1 4 - 2 2  1 2 - 6 2  2 4 - 3 0  1 4 ' 3 4  1 3 ' 4 6  1 2 - 8 0  
h  5 - 4 6  2 4 -36  2 3 - 7 8  1  3.84 2 4 .74 1  2 - 9 4  1  4.66 1 4.66 1  4.22 2 2 -70  

5 - 2 3  3 - 4 9  3.17 3 -76  4 ' 4 3  3.37 4.61 4 - 7 2  4-00 1 - 6 8  

I11 (Miildarsbl) 
and 

V (Kachalboru) 
' 

V (Kachalboru) 
and 

VIII (Mhiam) 

h32 .18  131.74 2 32.68 133.04 132 .24  2 3 2 - 1 6  1 3 1 . 1 6  1 3 1 . 1 2  132.18 133.98 I M =  32'"24 
h31 .66  1 3 1 ' 8 6  131 .40  1  33-60 1 3 2 . 1 8  133 .42  1 3 2 . 3 8  Z 3 o - 6 4  1 3 1 . 8 4  1 3 3 ' 5 2  
h31 .24  131 .12  132 .26  1 3 2 ' 9 6  132 .74  132.56 132.26 1 3 1 . 4 2  1 3 1 . 8 8  133.72 

31 '69  31-57  32-11  3 3 - 2 0  3 2 - 3 9  32.71 31-93  3 1 - 0 6  3 1 ' 9 7  33'74 

h52 .54  154 .72  155.76 1 5 4 ' 3 2  1 5 5 ' 2 2  1 5 3 ' 7 4  255.40 155 '76  154.70 154.16 
h  51'06 1  55'28 1  55-02 152.80 1  5 4 - 2 0  1  54.70 1  54-24  1 55'76 1  54'94 1  54-16 
h51.42 156 .66  1  54.92 154.60 2 54-10 154 .70  1 5 4 . 1 8  2 55-14 Z 55-18 1 5 4 ' 8 6  

51.67 5 5 - 5 1  ~ 5 . ~ 3  53-91  54.51 54-18  54.61 55-55  5 4 - 9 1  54-19 

At V (Kachalboru) 

April  1868 ; observed by Mr. 0. Shetverton with Troughton and Simms' 36-ilzch Theodotite. 

= I 4  'So 
I - - - o -07 
w 

C = 4 2 ° 3 0 ' 3 2 " - 2 4  

M =  54'"47 

= 7 '40 
I - - - 0 .1q 
w 

C = 2g023'5+*.47 

Angle between 

VIII  (Mthiam) 
and 

I V  (Sbrangapalle) 

I V ( S & ~ ~ ~ ~ ~ ~ ~ ~ ~ )  
and 

111 (Miha) 

Circle readings, telescope being set on VIII (Mhiam) 

1 180' 1' 79' 13' 259" 13' 16S0 24' 388°24' 287°37' 6 7 O  37' 816'48' 1360 47' 

n 4 4 4 v w 4 w v 4 

h z 9 - 3 8  h z 7 - 4 8  1 2 7 . 3 2  128.66 128.80 Z 29-28  L z 8 - 4 0  h30-00 i 3 0 . 1 4  2 2 8 ' 4 0  
h  29.54 h  26.78 1  28.98 1  27.62 1  1 8 - 6 4  1 1 8 - 9 2  h  28.44 h 30.74 1  27'28 1  28.56 
h  2 9 - 6 4  h27 .74  1  29.44 1 2 9 - 3 0  1 28.08 1  28-20  h  28-56 h30.04 1  28.34 2 27.80 

29.52 27-33 28-58  28-53  28.51 28.80 ~ 8 . ~ 7  30.26 28-59  28-25 

h48 .50  h52 .64  2 5 1 . 2 6 1 4 9 ' 4 6  1 5 r . 7 8 1 5 0 . 6 4  h49.88 hqg.04 h50 .32  251 .50  
h ~ 1 ' ~ ~ h ~ ~ ~ 6 o 1 ~ o ~ 6 6 1 ~ o ~ ~ ~ 1 ~ 1 ~ o ~ 1 ~ 1 ~ ~ o h ~ o ' ~ ~ h ~ ~ ~ ~ 8 1 ~ 1 ~ o 8 1 ~ 1 ' o 8  
h50.16 h51 .42  1 5 0 . 5 6 1 4 8 . 4 8  1 5 2 . 7 4 1 5 0 ' 9 2  h 5 0 - 1 4  h 5 0 - 7 0 1 5 1 * 0 4 1 5 1 . ~ 8  

5 0 . w  5 2 ' 2 ~  50'83 49.55 51.85 50'99 50.19 49-01  5 0 ' 8 1  51'52 

Bf - Mean of Qroupr 
w - Relative Weight 
C - Concluded Angle 

M = 28". 68 

= l 4  ro . 
I -  - - 0. 07 
w 

C = 96O44' 28''*68 

M=50n'79 

W =  I0  'go 
I - - - 0 -09 
w 

~ = 7 ~ 0 ~ ~ ~ 5 ~ ~ - 7 9  



22-B. 
MADRAS MERIDIONAL AND COAST SERIES. 

At V (Kacha1boru)-( Continued). 

H - Mean of &on r 
w - Relative ~ e i g g L  
C - Concluded Angle 

M =  2"-go 

lb = -tjO 
I - - - 0 -09 
to 

C = 4 3 ' 2 v  2u'90 

M =  9"'39 

8 '50  
I - - - 0 ' I 2  
w 

~ = ~ ~ o ~ ~ ~  9*.39 

~ = ~ 8 u . ~ 8  

w = 7 '93  
I _ - - o -13 
w 

C=87°29'28"'27 

Angle between 

111 (Mihdarsll) 
and 

VI (Voruvaka;llu) 

VI (Voruvakallu) 
and 

VII (Dhhlipalla) 

VII (Dhlilipalla) 
and 

VIII (Mlniam) 

Circle readings, telescope being set on VIII (Miniam) 

00 1' 180" 1' 79" 13' 259'13' 1580 24' 83E02.L' 237'87' 6 7  87' 8l6" 48' 136" 4?" 

I I ,I fl I I ,I m w 

h  3.64 h  1'2o 1  2.48 1 2 . 7 6  1  2'.5o 2 4 - 0 2  h  3.88 h  1 - 8 8  h  0.46 1 3 - 0 6  
h  2 - 7 4  h  1 '92 1  2 '70  1  3 ' 3 8  1 3 - 2 4  1  1 - 4 6  h  4.38 h  4 - 1 4  1  1 - 6 8  1  3 - 7 4  
h  2'86 k 1-58  1  2.26 I 4.58 1  2.26 1 4 - 9 0  h 3.56 h  2 - 9 0  1  2 - 4 2  1 3 - 5 0  

3 - 0 8 .  1 '57 2.48 3 '57  2.67 3 '79  3 - 9 4  1 - 9 7  1 '52  3 - 4 3  

h12 .52  h  1 1 - 2 8  1  8.68 1  9.58 1  7.52 2 8 - 9 4  h  r o - q q  h 1 1 ' 4 o  h  9 - 5 8  2 7 - 2 8  
h  9 - 6 1  h  10'32 1  9 - 7 6  1  y 'o8 1  8 '76 1  10.50 h  8 ' 3 4  h 8.94 1  10.18 1  7 - 9 6  
h  9 ' 7 6 L 1 o - 8 0  1 9 . 6 2  1 7 ' 9 6  1 8 ' 3 4 1  8 ' 0 8 h x o - 3 2  h 8 ' 3 8 2  9 ' 8 8  1 7 . 8 8  

10.63 10'80 9 - 3 5  8 - 8 7  8 - 2 1  9 - 1 7  9'70 9 ' 5 7  9 - 8 8  1 

h23.92 h 2 7 ' 7 6 1 2 8 ~ 9 0 1 2 9 ~ 7 6 2 2 9 ~ 2 0 1 2 7 ~ 0 8 h 2 7 ~ 8 0 h 2 8 ~ 3 8 L 2 9 ~ 6 4 1 3 0 ~ 2 2  
h26 .88  h 2 8 . 6 4  1 2 8 . 1 2  128 .86  128 .54  126 .66  h28.56 h 2 9 . 0 8  1 ~ 8 ' 4 2  129 .82  
h 2 7 * 1 z h z 6 . 5 8 1 ~ 8 . 8 2  1 ~ 8 . 7 6 1 ~ 9 - 1 6 1 ~ 7 * 6 4 h ~ 6 ~ 5 6 h ~ 8 . g 4 2 ~ 8 . 6 6 1 ~ 8 - g o  
h 27-36 

06 '32  27-66 28-61  29-13  28-97  27-13  27.64 28.80 28.91 z9.65 

At V I  (Voruvakallu) 

April 1868 ; obsemed by Hr .  O. Shetverton with Troughtola and Simnm' 36-inch Theodolite. 

df- Yenu of arou r 
so - Relative weigRt 
C - Gonoluded Angle 

M = 57"'45 

, = 27 .oo , - - - 0 -04 w 

(2 = 41°54'57W'45 

M =  34"'72 

W = 22 '7O 
1 - - - 0 *oq w 

c = ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~  

Angle between 

VII (Dhlilipalla) 
and 

V (Kachalboru) 

V (Kachalboru) 
and 

111 (Mitianmil) 

Circle readings, telescope being set on VII (Dhuipalla) 

0°2' 180°2' 79'12' 269' 12' 168'24' 338024' 237°36' 67°8tJ' 816°49' 1 ~ 6 ~ 4 8 '  

I tt n o I rr I I I o 

h 5 8 . 1 6  I 56.94 2 56.96 158 .32  2 58.28 2 58-14  157 .56  2 57'00 2 56.76 257.46 
I 56-28  2 57 '38 I 57-28 1  57.76 1  57-58 1  57'34 1  57 '80  1 57-08  1  55-60 1  58-06 
156 .82  2 ~ ~ ' ~ 6 1 ~ ~ ' ~ ~ 1 ~ 8 ' ~ 6 1 ~ 8 ' o ~ l ~ 8 ' ~ o 1 ~ ~ ' ~ 0 1 ~ ~ ' ~ 0 1 ~ 6 ' 6 ~ l ~ ~ ~ g 8  

57-09 57'23 57-16 5 8 - 2 1  57.97 57'89 57'69 57.09 5 6 - 3 3  57.83 

1 3 5 . 3 0  13j .36,  1 3 4 ' 2 6  135 .38  2 33-22 1 3 5 ' 1 0  134.78 133.92 1 3 5 ' 0 4  1 3 4 ' 7 6  
8 3 6 ' 6 0  134 .80  1 3 4 ' 0 2  1 3 5 ' 2 6  1 3 3 ' 7 4  2 34-72  I 3 5 - 2 4  2 34-08 2 3 5 - 6 4  1 3 3 ' 9 8  
1  34-72  1  34'74 1  3 4 - 7 1  1 3 4 ' 8 4  1  33-66  1  34-28  1 35-62  1 33'94 1 34-98  134.80 

35'54 34'97 34-33  3 5 - 1 6  33'54 34'70 35.21 33.98 35-22  34 '51  



PRINCIPAL TRIANGULATION. OBSERVED AXGLES. 
2 3 - ,  

At VII  (Dhblipalh) 

'December 1863; observed hy Captaija B. R. BranJill with Trotcghtola and Sit~hnut' 24-inch 
Theodolite No. 1. 

+April 1868 ; 

Angle between 

* 
X (Bdamdb) 

and 

IX (Kotapa) 

1 

IX (Kotapa) 

and 

VIII (MBniam) 

t 
VIII (Mhiam) 

and 

V ( Kachalboru) 

t 
V (Kachalboru) 

and 

(Referring Mark) 

t 
V (Kachdboru) 

and 

VI  (Voruvakallu) 

observed by Mr. G .  Shelzrerton with Trozcghton and Sintm' 36-inch 

Circle readings, talescope being aet on X (8damabb) 

1209 20' 800' 21' 199' 81' 19' 88' 278' 44' 98" ~ 5 '  867' 66' 177' 67' 7 7 O  8' $!67°g1 

4 ,I I, I 4 ,I 4 w w * 
1 47-66 1 44-78 1 44-46 2 46.66 1 46.74 1 46.88 1 46-18 1 43-76 2 45-38 Z 46-46 
148.06 146.06 143 '36  145'20 146'56 144.90 145-82  143.24 145.84 146.98 

47-86 4j .42 43-91 45-93 46.65 45-89 46-00 43-50 45-61 46.72 

155'44 155 '88  155'44 254'90 154.96 2 54.90 156.46 Z 56-70 t 54-72 155.98 
1 5a.84 156 '38  155 '80  2 56-14 155.06 154.96 155 '34  157'04 154 '52  154 '90  
155 '82  

54-70 56-13 55-61 55'52 55-01 54'93 55-90 56-87 54-62 55'44 

Circle readings, telescope being eet on VIII (MBniam) 

234' 41' 64" 40' 318' SO' 133'50' 89' 3' 218'3' lleO 16' 2980 15' 191' 28' 11' 28' ' 

H U W W 4 W ll 4 W H 

h56.12 158 '48  157.70 257.28 257.06 157 '84  h58-16 h61-04 256'34 Z 57-71 
157.06 1 58.08 2 57.76 158.18 157.94 1 58.10 h 58-74 162'34 Z 57-84 1 57-14 
1 5 7 ~ ~ 1 5 8 ' 3 4 1 5 8 ' ~ 8 t 5 7 ~ g 6 1 5 8 ~ 5 4 1 5 6 ~ g o h ~ g ~ 6 ~ Z 6 0 ~ ~ 0 1 5 7 ~ 8 8 1 5 6 ' 7 4  

57'03 58.30 57-91 57.81 57-85 57-61 58-85 61-16 57-35 5 7 . ~ 0  

h63-42 163'00 2 64-00 163.04 161.96 2 62.06 h62.08 h 59-48 163.00 162.24 
163.82 162 '88  162.60 162-12 161.60 2 62-12 h61.54 160.4a 262.58 161.98 
163.02 1 6 a - 4 8  1 6 3 ~ 9 4 1 6 2 ~ 5 0 1 6 1 ' 5 0  162.36 h60.36 162.28 164.54162.92 

63.42 62.79 63.51 62-55 61-69 62-18 61-33 60.73 63'37 62-71 

h52-52 Z 53-80 154.68 2 52-98 Z 53.80 Z 55.12 h52.86 h50.14 254.84 254.76 
155.18 153 '94  153'66 152.14 152 '98  154'32 L53.38 151'50 155.78 154 '14  
153.60 1 5 2 - 9 0  153.70 Z 53'28 1 52-91 154.94 h 51.32 1 51-84 157'02 254.66 

53'77 53'55 54'01 52'80 53-33 54'79 52'85 51'49 55-88 54'52 

Theodolite. 

H - Mean of Qrou 
a - Relatire weigkt 
0 - Conoluded Angle 

M=45a'75  
w =  5 - 6 0  
- - - o -18 
w 

c = 5 p 0  9'45*-75 

M =  55"'47 

w = 14 .95 
- I -  - 0 '07 
w 

~ = 6 3 O  9'5tjn-46 

M =  58".11 

= 6 . jo 
I - - - o - 1 5  
w 

C = 5 2 ° 2 5 ' 5 8 " ' ~ ~  

M =  6sN'43 

to = I o m o o  
I - - - 0 ' I 0  
w 

c = 72055f 

M =  53"'69 

= 'I0 
I - = o 916 
W 

C = 78O12'53"-69 



MADRAS MERIDIONAL AND COAST SERIES. 

At V I I I  (Mhniam) 

*December 1863 ; observed by Captain B. R. Brat$ll with Troughton and Simms' 24-inch Theodolite No. 1. 

+April 1868; observed by Mi.. Q. Shelverton with Trozcghton and Simms' 36-inch Theodolite. 

M-McanofGron 
w - Eelatire 
C - Conoluded Angle 

M =  38"-45  

w = 16 - 4 0  
I - = o -06 
w 

C  = 53°51'38"-45 

M = 34N- 3 6  

= .60 
I - - - o -09 
w 

~ = ~ ~ o  4 * 3 g . 3 6  

M = 3 2 " - 9 5  

W =  9 ' 9 2  
- - 0 ' I 0  
w 

C = 72°12'32".95 

M = 26"- 70 

w = lo  .05 

- o -10  

Angle between 

t 
IT (Stirangapalle) 

and 
V (Kachdboru) 

t 
V (Kachalboru) 

and 
VII (Dhhlipalla) 

r, 

VII (Dhklipalla) 
and 

I X  (Kotapa) 

IX (Kotnpa) 
and 

Circle readings, telescope being set on I V  (Shgapal le )  

O0 1' lSOO 0' 79'12' 25g012' 158°24' 838"24' Z37O36' 67°S6' 816049' 186°48' 

4 4 n H 4 n w N " 
h37.44 h37.78 140.46 h38 .94  238 .22  2 38.64 2 40.28 138.68 137.94 238 '76  
h38.22 h 3 6 . y o  h38 .10  139.36 138.06 138.04 238.74 138.98 137 .94  137 '40  
h 3 8 ~ 3 6 h 3 7 . 3 2 h 3 ~ ~ 9 6 ~ 3 9 ' 2 4 1 3 8 ~ 2 6 1 3 7 ~ 9 6 1 3 8 ~ 3 2 1 3 9 ' 5 0 1 3 7 ' 1 8 1 3 8 ' 4 0  

38.01 37'33 39-51  39-18  3 8 - 1 8  38'21 3 9 - 1 1  39-05  37'69 3 8 ' 1 9  

I 

h 3 3 - 9 2  h 3 3 - 7 2  h 3 z - 1 4  h 3 3 - 9 6  2 35'44 135 .24  1 3 3 ' 8 4  1 3 5 ' 1 8  2 33'78 134.92 
h 34-22  h  34.30 h  34'04 h  34-66 1  36.48 1 34-92 1  34 34 1 34.36 1 34-10  1  35'62 
h32.84 h33.62 h32 .50  133 .00  136 .12  134.86 1 3 4 ' 8 6  133.76 134 .98  1 3 4 ' 9 6  

33-66 33'88 32-89  33.87 36.01 35-01 34'35 34'43 34-29  35-17 

Circle readings, telescope being set ob VII (Dhhlipalla) 

138'28' 818' 28' 217' 40' 87" 40' 296'52' 116' 52' 16" 4' 196" 4' 96' 16' 275' 16' 

v Il rn @ ,I , I I tI 

1 34-02  2 32.36 1 3 3 ' 4 8  1  31.06 2 33 '90 1  34-20  1 34.14 2 32 '54 h  33'62 L 33-38  
1 3 2 . 8 4 1 3 2 * 6 4 1 3 a . 3 8  1 3 ~ ' z 0 1 3 4 ~ 7 8 1 3 ~ ~ 5 8 1 3 1 * 7 4 h 3 0 ~ 6 ~  132 .72  h34.26 

1  32 .34  ' 

33'43 32'50 32.93 3 1 - 6 3  34'34 33'39 32 '74  3 1 ' 5 8  33 '17  3 3 ' 8 2 '  

1 ~ 7 ~ 1 0  2 28.08 1 2 6 ' 4 8  2 28.26 227.38 223.98 1 2 6 - 2 2  l 2 7 . 0 6  125.88 h25.48 
1 26'72 l 2 8 . 0 2  1 2 6 ' 6 6  126.46 126 .76  1 2 5 ' 4 6  126.56 h28 .10  h z 6 - 3 8  h z 6 - g o  

X I  (Ylirrak6nda) 26-91 28'05 16-57  27'36 27-07 24-72 26-39  27'58 2 6 - 1 3  26-19 
C = 66' 14' 26".70 1;- 

At 1X (Kotapa) 

December 1863 ; observed by Captain B. R. BranJill with Troughton and Sintme' 24-inch Theodolite No. 1. 

Af - Mean of Grou 
w - Relative 
C - Concluded Angle 

M = i 5 " * 0 2  

w = ro - 8 3  
I - - - o -09 w 

C = 56°53 '15@-03 

Angle between 

VII ( ~ h f i l i ~ ~ ~ )  
and 

X (Adamsib) 

Circle readings, telescope being set on VII  (Dhhlipalla) 

O0 1' 180° 2' 79' 18' 369' 14' 158' 25' 838' 16' 237- 37' 67' 88' 8160 49' 196' 49' 

4 n n ,I I 0 9 4 n 

1 1 5 . 6 0  1 1 4 . 4 2  h13.46 114.56 114 .74  2 16.14 h  1 4 . m  2 1 5 - 4 0  116 .34  l 1 5 . 2 2  
114 .50  1 1 4 . 8 4  h 1 4 . 8 4  2 16.96 1 1 3 . 5 4  115 .4a  6 1 4 . 4 2  1 1 5 ' 1 6  116 .74  1 1 3 . 5 0  

116 .48  

15'05 14.63 14-15  16.00 1 4 ' 1 4  15-78  1 4 ' 2 q -  15-28  16.54 14-36 



PIlINCIPAL !l!RIANGULATION. OBBERVED ANGLES. 
25-If. 

II - MM of ~ r o u p  
w - Relative Weight 
C - Conaluded Angle 

M = 51"' 10 

W = 10 '30 
I - - - 0 ' I0 w 

c = 4 5 ~ 5 1 ~ 5 1 ~ .  ,O 

M =  16"'93 

w = 10 .64 
I - - - o -09 w 

c = 43020'16~.93 

M =  6 1 ~ ~ 7 2  

w = 7 .30 
- I - - 0 '14 
w 

C =  48014' I " ' ~ o  

~ = 5 7 " . ~ 8  

w = 15 '77 
- I - - o -06 
w 

C = ~ 5 0 & ' 5 7 " . 2 8  

M =  3"' 94 

w = 1 2  -84 
I - =  0 . 0 8  
w 

C = 65' I 9' 3"*97 

M =  3 3 u ' 7 ~  

w = 
I 

8 -97  
- = 0 '11 
w 

c = 4 4  37' 33w'74 

At IX (Kotapa)-( Contkued). 

Angle between 1 Circle readings, telescope being set on VII (Dhhlipalls) 

X (Adamsib) 
and 

XTI (PBlaph) 

XI1 (Pllapiru) 

and 

XI11 (Babbgpalle) 

XI11 (Babbgpalle) 

and 

XIV (Dhnaps) 

XIV (Dinapa) 

and 
XI (Ygrrak6nda) 

XI (Ygrrak6nda) 

and 

VIII (Mhiam) 

VIII (Miniam) 

and 

VII (Dhdipalla) 

180" %' 79' 18' 869' 14' 168' sf 898' W ZS7' 87' 6 7  88' 816' 49' 1880 49' 

n n w N n n n N N 

150'84 151.88 h51-02 151'08 2 52-58 152'58 h49-56 151'56 1 49-94 151-70 
149'92 150'28 h 5oma4 150'74 2 53'16 2 51-70 h50.70 1 5 1 . w  149.74 151-74 

50.38 51-08 50.63 50'91 51-87 52-14 50.13 51-28 49-84 51-72 

1 17-18 1 17-26 h 17-86 1 15-50 1 i6 '44 116.88 h 15-02 h16.18 1 x9';6 1 16-64 
2 18-40 117'94 h 15-82 116'22 115.38 Z 16-96 h 16-64 117.76 1 17-46 1 17-84 

h 17-06 

17.80 17-60 1 6 . g ~  15-86 15-91 16-92 15-83 .16'97 18-31 17-14 

1 59-88 162.60 h62.50 h62.80 h60.54 h61.02 163.34 163.76 161.54 160.98 
h61.12 h62.20 h63.44 h63.32 h60-72 h62-26 h63.10 160.44 160'36 161'54 

59. 30 60- I 161.08 d60-87 161-02 
d61.63 

60.10 61-69 62.97 63.06 60.63 61.64 63.22 61-76 60.92 61-18 

1 ~ 9 ' 1 6 h ~ 6 ~ 8 o h ~ 8 ' 6 8 h 5 8 ~ 8 6 h ~ ~ ' z o h 5 7 ' o 6 h ~ 7 ~ 6 4 h ~ ~ ' a t l ~ 7 ~ g ~ 1 ~ ~ ~ 8 4  
h57-36 h57'66 h57-58 h57-40 h56-70 h57-40 h56-34 156.34 158 '58 156'80 
d57.06 d55-14 157-22 

d 56'46 d 57'83 

57.86 16-52 58-13 58-13 56.95 57-23 56.99 56'-78 ~ 7 . 8 ~  56-32 

1 3.60 1 5-84 h 2.86 1 3.78 1 5-60 l q ' g o  h 2-96 L 1-62 1 4-54 1 2-50 
1 3 - 8 6  23.22 h 3 . 7 2  23 '12  1 3 . 5 0  1 3 - 1 2  h 6 . 0 6  1 5 - 0 6  1 4 - 9 8  1 3 - 9 6  

1 5-52 1 4'56 h 3.38 1 4-94 1 4.00 
. h  5-62 1 2.38 

1 2.24 

3-73 4-86 3-29 3'45 4'55 4.01 4'51 3-35 4-51 3-33 

1 34.32 1 33-04 h 33'00 1 33-74 1 33'56 1 33-06 h 34-73 h 36-18 1 33'00 1 34-14 
1 34-56 1 33-50 h 34-00 1 32-64 1 35-30 2 33'98 h 33.04 1 31-32 1 30'72 1 35-30 

1 32-31 133.06 
1 35-50 
135'86 

34'44 33-27 33-50 33-19 34'43 33-52 33'88 34-24 31-26 34-72 



2% MADRAS lKERIDIONAL AND COAST 8ERIE8. 

At X (8damdb) 

December 1863; obsemed by Captain B. R. BrwnJilt with T~oughton cnad Simme' 24-inch 
Z'heodolite No. 1. 

Angle between 

XI1 (Phlaph)  
and 

IX (Kotapa) 

IX (Kotapa) 
and 

VII (Dhblipalh) 

Circle readinge, telescope being set on XI1  (PQlspdru) 

129' 44' 809' 44' 2080 66' 280 67' 288' 8' 108' 9' ? O W  187' 21' 86' 88' 266' 88' 

n n I n I n w n w w 

128.88 h31-98 133'98 134.12 134'62 h33-24 1 33-60 133'56 1 33-08 131.96 
h 33-76 h30.56 1 31.54 1 32-82 1 34.- h32-42 135.54 134.68 1 33-16 1 34.50 
h 33-80 131'42 2 35'98 134 '84 
h 34'62 
h 30.76 
L 33.26 

32-51 31'27 31-31 33'47 34'31 32-83 35-04 34-13 33-11 33'77 

h63-28 161.84 158.96 158.86 162.36 h61-18 159.86 163'72 2 60.42 162'50 
h 59'48 h63-56 t 60'16 1 57'96 h 61.86 h 62-08 1 56-54 1 59-86 1 59-28 2 58-80 
h60.52 2 59'58 2 60'78 160.92 
h 60.38 

60.92 62-70 59-56 58-41 62-11 61-63 58.66 61-45 59-85 60-74 

Af - M a n  of Oronpa 
w - Relstire Weight 
a - C0noludedhngle 

M =  33"'28 

w = 
I 

5 ' 45  
_ - - 0 - 1 8  
w 

C = 63' 46' 33". 2 7  

M =  60*.60 

w = 3 -74 
1 - - - o - 2 7  w 

C=65057 '  

At X I  (YGrrakiinda) 

b l m h  1862; obsemed by Captaia J. P. Basevi, R.E., with Troughton and S h m '  
24-inch Theodolite No. 1. 

M - Mean of Qroupa 
w = Eelatire Weight 
C ' Concludedbgle 

M=30N*75  

= 
I 

9 '05 
- - - 0 ' I 1  w 

c = 4 8 0 2 6 t 3 0 ~ . 7 5  

M =  ~ 4 ~ ~ 7 9  

w = 1 3  '33 
I _ - - 0 -08 
w 

c=460 3t24".80 

Angle between 

VII I  (MBniam) 
and 

IX (Kotapa) 

IX (Kota~s)  
and 

XIV ( D h p a )  

Circle readinge, teleecope being aet on VI I I  (MBniam) 

94' 81' S?C0 81' 178' 48' 868' 48' 252' 64' 72' 64' 882' 7' 162' 7' 61' 18' BBlo l l  

n n n w n n n n I 

131'90 131.36 130'26 2 30'58 130'78 1 3 1 - r o  l32 .60  i29.76 h32.34 h28.94 
131 '34 E 31-44 130.44 130'68 E 30.28 130.52 131'86 h29.28 h30-78 h28-72 

31'62 31-40 30.35 30.63 30'53 30'81 32-23 29'52 31-56 28-83 

hzq-52 223.94 224.36 124.48 124'60 1 24-74 225'22 h25-30 hz3-04 h25.54 
hz7.52 124.28 124'34 123.70 123.70 125.98 124.56 h25.58 624.80 h25-80 
h 25'60 

25-88 24'11 14-35 34-09 34-15 15-36 14-89 15-44 ~ 3 . 9 2  25.67 



PRINCIPAL !CRIANQULATION. OBSERVED ANGLES. 

At XI1 (Phlaph)  

January 1864 ; observed by Captain B. 8. Bran$ll with Troughton iwd Sincms' 24-hch 
Theodotite No. 1. 

M - Mean of Qron r 
(D - ~d l s t ive  ~ e i J t  
C - Oonoluded Angle 

M = 531.89 

W = 8 -04 
I - - - 0 '12  w 

C = 60' 19' 53W*87 

M =  37W-3% 

w = 1 2  '92 
I - = 0 .08 
w 

C=70021 '37W'33  

Angle between 

XI1l(Babbg~de) 

and 

IX (Kotapa) 

IX (Kotapa) 
and 

X (Adamdb) 

Circle rerrdinge, telescope being set on XI11 (BabMpalle) 

1800 42' 8100 Z0B0W 2S066' 289°6' logo 7' 8' 18' 18a0 1Q 87OW E67°31' 

4 n 4 4 4 4 4 4 4 n 

1 57'02 1 54-12 1 55-96 1 51-54 1 54.26 1 55.88 Z 53'16 1 54.22 Z 54'74 Z 54'58 
1 53'30 1 53-80 1 51-58 1 53-00 1 54-72 1 53-72 1 53'70 2 54-60 1 54-50 E 53.48 
155.14 Z 50.30 153 '04 1 53'88 
153'74 . 251.62 

152.31 
152.26 
1 54-76 

54-80 53'96 51-69 52-37 54'49 54'21 53'43 54-41 54'6s 53'98 

135'36 137'60 138 '00  138 '86 137.66 136.50 138.20 137 '00 136.26 137'72 
1 37-34 1 36'36 1 39-90 2 35-84 1 36-82 1 37.40 1 36'44 1 37'66 1 36'94 1 38-00 
136'46 1 39-00 1 38.54 

1 36' 86 

36'39 36-98 38-97 37-53 37-24 36-95 37-32 37'33 36.60 37.86 

At XI11 (Babb6palle) 

December 1863 ; ob8erved by Captah B. R. BranJill with Troughton and S h m '  24-inch 
Theodolite No. 1. 

df- Mean of Gron r 
w - Belatire wei& 
C - Oonoluded Angle 

M = 61".60 

u, = 19 -03 
I - - - o -05 w 

C = 4 S 0 3 3 '  1".60 

M =  3gf"26 

w =  8 - 2 5  
I - - - 0 -1% 
w 

~ = . t i 6 ~ q g ~ 3 9 ~ - 2 ,  

Angle between 

XVI (Fwguldinne) 
and 

X V (Medaramgtla) 

XV (Me&wsm&tla) 

and 

XIV (DQnaplr) 

-- 

Circle wading~, telescope being set on XVI (Fsranguldinne) 

249" 9' 69" 10' 828" 21' 148" 22' 47" 33' 227" 83' 1860 46' 8OtP 46' 206' 67' Io 68' 

n w w n 4 w LI n u 11 

161.84 161.92 161'54 7 60.96 163.14 162'36 Z 62-58 Z 59.52 161.30 162-02 
161.36 2 62.04 161.56 160'60 162.12 161.38 860.94 163.02 2 60.84 160.36 

162.04 

61-60 61-98 61.55 60.78 62.63 61.87 61-76 61.53 61-07 61-19 

139'38 Z 38'22 E 39-96 139.52 138'28 1 38- 16 1 39-46 1 41-90 138.02 138.26 
1 38-84 1 38'44 1 40' 14  1 39-62 1 39-08 1 37-64 1 40'26 1 4 0 ' 2 4  1 38'T4 1 39.44 

d40-78 d41-55 138'54 

39.11 38.33 40.29 40'33 38-68 37-90 39-86 41-07 38-38 38-75 



M A D M  MERIDIONAL AND COABT SERIES. 

At XI11 (Babb6palle)-(Continued). 

M .I Mean of Group 
w - Relative Weight 
C - Concluded Angle 

M =  ~ ~ " ' 5 3  

w = 21 '70 
I - = 0 -05 
w 

C = 70' 32' 55"'51 

M=5x'f '23 

w = 14 - 6 6  
I - - - o -07 
w 

~ = 7 6 0 ~ ~ ' s 1 ~ - 2 3  

Angle between 

XIV (Dhnapa) 
and 

IX (Kotapa) 

IX (Kotapa) 
and 

XI1 ( P n a p h )  

Circle readings, telescope being set on XVI (Faranguldinne) 

849' 9' 69' 10' 328' 21' 148' 22' 47' 88' 227' 38' 128' 46' 8060 48' 206' 67' 26' 68' 

n n n w e n n n n v 

156.28 155.58 156.60 155 '38  155.72 155'66 155-26 155'16 156.84 156'16 
1 54-64 1 55-14 1 54'26 1 54'96 1 53'26 1 56.02 1 55-16 1 54-78 1 55'48 1 56'16 

h 54-20 d 57-15 1 56-12 
d 55'75 

55'46 55-36 55-20 55'83 55'03 55-84 55-26 54-97 56-16 56-16 

~ ~ o ~ 3 0 ~ ~ 2 ~ 1 6 ~ 5 2 ' 2 6 ~ ~ g ' 2 6 t ~ 1 ' 8 8 ~ ~ 0 ' 5 4 ~ ~ 0 ' 7 2 ~ 5 1 ' 8 0 ~ ~ g ~ 1 8 ~ ~ 1 ' ~ 8  
2 51.46 151.98 151.06 152'02 153 '00  151 '22  151.40 2 50'84 150.94 150.82 

1 51'02 
- 

50.88 52'07 51'66 50.77 52-44 50.88 51.06 51-32 50'06 51-20 

At XIV (Dhnapa) 

*March 1862; obeerved bycaptain J.  P. Basevi, R.E., with Troughton and Simm' 24-inch Theodolite No. 1. 
+ December 1863 ; observed by Captak B. It. BranJi22 with Troughton and S h m '  24-inch Z'heodolite No. 1. 

X - Mean of Group 
w = Relative Weight 
C - Ooncluded Angle 

M = 41"'48 

w -= 8 .47 
I - - - 0 ' 12  
W 

C =  78°12'41W'48 

M =  3"*82 

to = 
I 

7 ' 9 5  
_ - - o -13 
w 

C = 6 x 0 1 3 '  3".82 

M = 1 1 ~ ~ 9 4  

= lo .48 
I - - - 0 'I0 
w 

C = 5 6 ° 4 8 ' ~ l " . 9 3  

Angle between 

a 

XI (Y6rrakEnda) 

and 

IX (Kotapa) 

a 

IX (Kotapa) 

and 

XI11 (Babbgpalle) 

t 
Referring Mark 

and 

XI11 (BabbEpalle) 

Circle readings, telescope being set on XI (Y6rrakiinda) 
139' 21' 319'27' 218O36' 88" 38' 297051' 117* 61' 17' 8' 197" 3' 96" 16' 276" 16' 

4 n n n v' r, a 4 n v 

h 44-00 1 40.66 Z 42'20 1 41.32 1 43.20 1 42-16 h 40'58 h 40.06 1 41-76 1 41-38 
Lqa-78 2 39'64 141'84 239.00 141 .34  141.62 h41.70 240.48 141'06 141 '30  

242.46 

43-39 40.15 42'02 40'93 42.27 41.89 41.14 40'27 41-41 41-34 

h 1 - 5 6  1 4-22 1 2-76 1 3'26 1 5-06 1 2.66 h 3-20  h 4.26 1 2.32 1 5.62 
1 3-92 1 4'38 1 2-18 1 4'52 1 4'94 1 3 -70  h 1.32 1 5-52 1 3-48 1 5'46 

3 -24  4-30 2-47 3'89 5.03 3-18 2-76 4'89 2-90 5 ' 5 4  

Circle readings, telescope being set on Referring Mark 
0'0' 18001' 79" 18' 269O13' 168'84' 8380 86' 287036' 67037' 816'48' 186'49' 

n n n n n n 4 4 v w 

111.78 111.zo 1x1.1a 1 13.60 1 9 '64 1 11'72 111.86 212.68 113.38 111-10  
2 12-34 1 9-98 2 10'90 112 '66  112.18 1 ~ 2 . 9 8  113.36 1 1 2 ~ 2 0  1 11-96 I  12-26 

2 10.74 

12-06 10.59 11-01 13-13 10'85 12'35 12-61 12.44 12-67 11-68 



. PRINCIPAL TRIANGULATION. OBSERVED ANQLEB. 

At XIV (Dhapa)-(Continwed). 

Angle between 

t 
XIII (RabMpalle) 

and 
XV (Medaramkitla) 

t 
XV (Xedaramkitla) 

and 
XVII (Pkiddakaltippa) 

Circle readings, telescope being eet on Referring Mark 

OO(Y 180°1' 7B012' 269O13' 168'24' 338*26' 287°8@ 67°37' 816048' 186OW 

I I w a n I II n a I 

1 40.06 1 40.72 1 41 '26 1 39- 14 2 40.82 1 41 '46 2 39.86 1 39-71 2 39.92 1 40.80 
139'06 141.40 140'56 13876 138.82 140.98 138.98 l38.82 140.12 138'50 

140.72 139'24 

39.56 41.06 40.91 38-95 40.12 41-22 39-42 39-27 40.02 39-51 

1 56-52 1 56-42 1 56-36 1 57'46 1 56.58 2 54.90 1 57.12 h 56-94 2 55'72 155.56 
1 57.90 2 57.28 1 58.52 1 57-34 1 57'78 1 54.76 1 56.92 h 57.36 2 56-04 257.30 

1 58-06 

57.21 56-85 57-65 57-40 57-18 54-83 57.02 57.15 55-88 56-43 

X-Meanof Oron r 
w - &latire weigRt 
C - Concluded Angle 

M = 40'' * 00 

= 
I - - - o -08 
w 

C=7s0 8'4oW'o0 

M =  56".76 

w = X I  -57 
I - - o -09 
w 

C = aZ0 0'56".77 

At XV (MedaramEtla) 

January 1864 ; observed by Captain 23. R. BranJill with Troughton m d  Simms' 24-imh Theodolite No. 1. 

If - Mspn of aroa 
ao - Helative ~ e i $  
C - Concluded Angle 

M =  22*-68 

W = 
I 

5 .78 
_ - - o -17 
w 

C = 51~58' ~ 2 ~ . 7 0  

M =  20~'30 

w = 8 - 0 6  
_ I - - 0 '1% 
w 

C = 51~3%' 2oU.30 

M = 42". 23 

= 28 020 
I 

Angle between 

XIX (Chemakurti, 
and 

X VII (Pfkldakaltipps) 

XVII (Pfkldakaltippa) 
and 

XIV (Dhapa) 

XIV (DSnepa) 
and 

Circle readings, teleecope being set on XIX (Chemakurti) 

0' 1' 1800 1' 79O 13' 269' 13' 168O 46' 338' 26' 237' 36' 67"37' 316OW 186'49' 

a w I n w I I I I w 

2 21.80 124.20 123.48 126.30 121.74 121'28 122'18 122'54 2 24.44 1 22-66 
120'56 124.64 123.34 124.00 l20.78 121'60 l21-46 122.80 123.04 122.58 

122.58 124.56 d 24'04 
d 24'48 dz3-64 

21-18 23.81 23-41 24.84 21.26 21-44 21'82 22-67 23-79 22-62 

2 20.46 120'78 l19.02 117'98 120'08 la1'44 2 20'70 119.10 119.94 120'16 
121.74 1 18.66 118.66 1 19-58 121.74 120.54 122.32 119.80 122.24 l21.30 

1 20 46 d 18-31 120'22 

d21'10 

d20.70 

1 1 0  19-97 18-84 18'62 20'91 20'99 21'51 19-45 20.84 20'73 

143.36 141.88 142.60 141.52 142.34 142.44 142.24 143.04 1 qx'ra 2 42'10 
143'00 141.96 143.12 142.32 141'38 142'52 141.60 142.62 141.96 141.42 

XI11 (Babbgpalle) 
43-18 41'92 42-86 41-92 41'86 42.48 41-92 41-83 41'59 41-76 

b 



30-a. M D R A S  MERIDIONAL AND COAST SERIE9. 

At XV (Medaram6tla)-(Continued). 

Angle between 

XI11 (Babb6paue) 
and 

XVI (Faranguldinne) 

XVI  (Faranguldinne) 
and 

XVIII  (Ongole) 

XVIII (Ongole) 
and 

X I X  (Chemakurti) 

Circle readings, telescope being set on X I X  (Chemakurti) 

OD 1' 180" 1' 79' 13' 269' 18' 168" 26' 338" 85' 837°8tY 67" 37' 816049' 1860 49' 

n n n n v n II v n ' 
1 23'26 123'40 1 22.74 124'06 1 24-oo 123'00 124'10 224.54 124.24 Z 22'80 
122.48 123.86 1 zz.14 1 24.02 124.04 123.26 123.94 123.16 122.76 123.94 

22'87 23'63 22-44 24-04 24-02 23'13 24'02 23.85 23-50 23'37 

125.82 124.68 l26.12 123'74 125.42 124'84 124.16 123-92 123.92 125.90 
125.66 124.74 125'56 123'64 125'28 125.00 123'30 124.70 125.54 1 24'52 

25-74 24.71 25'84 23'69 25-35 24'92 23'73 24-31 24'73 25-21 

1 46-60 146'26 146'38 2 47'30 1 46-58 2 45.78 145.80 1 46.88 1 46-14 1 45.06 
145.60 1 46'08 145.74 145.90 145'24 146.80 147'34 1 46-96 145.22 143.26 

46-10 46.17 46.06 46.60 45.91 46.29 46.57 46.92 45-68 44.16 

dd - Mean of h u p  
w - Relative Welght 
C - Concluded Angle 

M =  23"'49 

W = 2 6  '30 
I - - - o '04 w 

c = 74052123w.49 

M = 24'"82 

= '5 '50 
- I = o .06 
w 

C = 6 8 O  5 ' 2 4 " - 8 2  

M = 46"-05 

w = 1 3  - 6 0  
I - - - 0 ' 0 7  
W .  

C = 6 5 ° 2 2 ' 4 6 H . 0 5  

At XVI (Faranguldinne) 

January 1864 ; observed by Captain B. R. BranJill with Troughton cvnd Simme' 24-inch Theodolite No. 1. 

Af - Mean of Group# 
w - Relative Weight 
C - Conoludod h l g l r  

M =  52"'19 

= 9 '03 
- - 0 'I1 

w 

C = 61' q g f 5 2 " ; z 4  

M =  36".02 

w = 1 7  - 7 0  
I - - - o .06 
w 

C=59034'36"'00 

Angle between 

XVIII  (Ongole) 
and 

XV (Medaramgtla) 

X V  (Medaramitla) 
aud 

XIII (BabMpalle) 

Circle readings, telescope being set on XVIII (Ongole) 

121" 26' Sol0 26' 200' 37' 20' 37' 279' 49' 99' SV 869" 1' 17g0 8 78' 18' i!6B0 14' 

'I e n n n I I, n n n 

155.12 1 5 1 - 1 2  249.92 1 53.10 1 52.66 2 50'60 151.82 150',2 153'18 1 52-16 
152'46 151'86 1 51-26 152'36 151.32 153'96 150.98 153.54 154'46 151'40 
153'40 152.26 152.44 151.10 153.16 

l53'3O 1 52'72 153'04 

53-66 51'49 50.59 52-73 51'99 52-53 51.40 52'23 52'87 52'44 

234.38 135'58 137'38 2 34.54 135'14 136'32 136.30 137'84 135.10 2 36.16 
136.50 136.90 134'60 136.50 137.18 135.80 136.38 2 35'68 133'78 136.04 
1 5. 44 136.22 137'60 136.34136-42 136.66 

1 34'62 

35'44 36'24 36'07 35-52 36-64 36.06 36.34 36-6a 34-98 36'29 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
310, 

At XVII (PGddakaltippe) 

January 1864 ; observed by Captain B .  R. BranJill with Troughton and Sinlm' 24-inch Theodolite No. 1. 

Angle between 
Circle readings, telescope being set on XIV (Dhepa) 

91' Z0' 271' 21' 170" 32' 850' 38' 249' 44' 6Q0 44' 828' 66' 146' 66' 48' 8' 828' 9' 

X - Mean of Glroupa 
w - Relative Weight 
C - Conoluded Angle 

XIV (DBnnpa) 
and 

X V  (Meharn6tla) 

X V  (Med~ramgtla) 
and 

X I X  (Chemakurti) 

Angle between 
Circle readings, telescope being set on XXI  (Puripa) 

208044' 28'45' 287"56' 107067' 7'8' 187'1)' 86OZO' 266021' 1SS03Z' 845O38' 

X X I  (PuripBd) 
and 

XX (NetivariptiUm) 

M - Mean of Glronpo 
w - Relative Weight 
C - Concluded Angle 

XX (Netivarip&l&m) 

and 
XIX (Chemakurti) 



32-s. MADILb8 MERIDIONAL AND COABT BERIEE?. 

At XVIII (0ngole)-(Continued). 

df = M a n  of h o p  
w - b l ~ ~ t i r e  Weight 
C - Concluded Angle 

M =  34"'11 

W =  9 - 8 2  
I - - - 0 ' 1 0  
w 

C = 5 1 ° 4 5 ' 3 4 n ' 1 1  

M = 44"- 28 

~ = 1 3 * 1 o  
1 
- = o -08 
w 

= 4,C1w.28 

Angle between 

X I X ( C h e m h h )  
and 

XV (Medammgtla) 

XV(M*mgtla) 
and 

XVI (Fmanguldinne) 

Circle readings, telescope being net on X X I  (Puriphd) 

Wg'4k' W%' 287"66' 107°67' 7'8' 187'9' 8B" 20' 886021' 165'82' 8 4 6 O J 9 '  

u u u )r n u w '# u . 
234.56 132'84 135'06 232.58 135.48 135 '18 135'42 132 '38 133 '18 135'78 
1 3 4 . 1 6 1 3 3 . 7 2 1 3 3 . 3 2 1 3 2 . 2 6 1 3 4 . 2 4 2 3 3 . 3 8 1 3 4 . 3 8 1 3 3 . 9 4 1 3 5 . 5 2 ~ 3 4 . 7 4  

134'38 

34'36 33-28 34.19 32'4a 34.86 34.28 34-90 33.16 34-36 35'26 

1 44.42 1 44'76 1 44-10 1 46'00 1 43.20 1 45.96 1 43'98 145.04 1 44'06 2 42.44 
2 4 4 ' 6 8 1 4 4 ' 7 6 1 4 3 . 8 4 1 4 4 . 7 4 1 4 3 ' 6 4 E 4 5 ' 0 4 1 4 3 . 7 0 Z 4 4 ' 4 8 1 4 3 ' 2 4 1 4 3 . 5 2  

44-55 44.76 43'97 45'37 4 3 ~ 4 2  45'50 43.84 41-76 13-65 41-98 

At X I X  (Chemakurti) 

January 1864 ; obeemed by Captaia B. R. BranJill with Troughton and Simms' 24-inch Theodolite No. 1.  

M = Menn of Glmupa 
w - Brlatiro Weight 
C - Concluded Angle 

M = 4 9 N - 2 r  

W =  '0° 
I _ - - o '17  
w 

c = 83O 8'4ga-21 

M =  43w.0a 

w = 8 '41 
I - - - 0 '11 
w 

C = 6 2 ° 5 ~ ' 4 2 w - 9 9  

M =  3".91 

w = 15 '03  
1 _ - - o -07 
w 

C = 6 3 ° 3 0 '  3#'93 

Angle between 

XVII (PMaalt ippa)  
and 

XV (M-gtla) 

XV (Mederam6tla) 
and 

XVIII  (Ongole) 

XVIII  (Ongole) 
and 

XX (Netivaripd&m) 

Circle reading#, telescope being net on' XVII (Pikidskaltippn) 

27ZIe28' 9Z021 851'40' 171'40' 7662' 860"63' 160°4' 830°4' 22g0 16' 4BolC 

u I n n n I )r n u 

149'04 149 '30 148.14 147.60 z51.22 149.66 2 50'20 151.32 149'38 1 47-55 
249.28 148 '16147 '92  1 4 6 . 5 4 1 4 9 . 8 8 2 5 0 . 8 0 1 4 8 . 6 6  l 5 0 . z o l 5 0 . 7 4  148'54 

49-16 48-73 48.03 47-07 50.55 50.23 49-43 50'76 50.06 48-04 

1 43-94 1 41-86 1 45-10 1 44.82 1 43'98 1 43.04 1 42.66 2 42'56 1 44.08 2 43'68 
143'18 14a-30 143'94 140.66 C 44'42 143.60 141 '52 142'14 1 42'28 142.44 

141.38 
142 '38 
h40.72 
h 41 -16 

43'56 42-08 44-50 41'85 44-20 43-32 42-09 [42-35 43-18 43-06 

1 5-80 1 3 ' 1 0  1 3 - 1 6  1 3-50 1 3-40 1 4'66 1 4 - 2 4  1 3'96 1 2.96 1 4 - 2 8  
1 3-12 1 2.54 1 5-32 1 6.60 1 3-92 1 4-06 1 4-88 1 3-56 1 3-92 1 2 - 1 0  

1 4-18 1 4-84 1 3'54 1 4 . 7 4  
1 2 - 1 2  

4-37 2-82 4-44 3.97 3.66 4-36 4-56 3-76 3'44 3'71 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 33-*. 

At XIX (Chemakurti)-(Cbntinzled). 

Angle between 

XX (NetivaripM5m) 
and 

XXII (Nishhkbnda) 

Circle readings, telescope being set on XVII (Pgddakaltippa) 

278' 28' 98O 28' 851' 40' 171° 40' 70' 58' 250° 63' 150" 4' 330' 4' 229'16' 49' 16' 

n R n n Q n 4 R n 

1 29-70 I 27-20 I 27.72 1 29.26 I rg.04 1 29.28 1 31- 52 1 29-18 1 28.82 2 28-40 
1 30'28 1 27'08 2 28'78 1 28'16 1 28.02 1 27-48 2 27.74 1 28.52 1 26-66 1 28'20 

129.22 2 29-96 
128 '28 2 28'26 

29.99 27.14 28.25 28'71 28'53 28.38 29.19 a8.85 28.43 28-30 

Af - Mean of Qrou 
w - Belatire Wei$ 
C - Concluded Angle 

M =  '8u'58 

w = 1 1  -54  
I - - - 0 -09 
w 

C = 62'56' 2SH.59 

At XX (Netivariphlem) 

Pebruary 1864; obeerved by Captain B. R. Branfill with Trolcghton a ~ t d  Simme' 24-inch Theodolite No. 1. 

i4f - Mean of Glroa 
(D - Helstive ~ e i $  
C - Concluded Angle 

M = 13"*oo 

W = 24 * 2 0  

I - - - o -04 
w 

C = 57°45113N'00 

M =  48"-17 

w = 14 069 
I _ - - o -07  
w 

C = 69' 18'4SH.17 

M = 34".66 

w = 5 ' 1 1  

- -  I - 0 . 2 0  
w 

C = 7 lo 33' 34"'62 

M = I I ~ , . 7 4  

w = 7 ' 43  
I _ - - 0 '13 
w 

C = 35'28' 11"'72 

Angle between 

*IX 
and 

XVlII  (Ongole) 

XVIII  (Ongole) 
and 

xxl (Puriysld) 

XXI (Puriphd) 
and 

XXIV (Kuchgrla) 

XXIV (Kuchgda) 
and 

XXIII (Pichgrla) 

Circle readings, telescope being aet on XIX (Chemakurti) 

001' l8@1' 79" 12' 26g0 13' 168O24' 338°26' 237'36' 67'87' 816'48' 18A040' 

R n n t n ry 'I n 4 n 

112.88 112'52 114.18 113'12 Z12.86 113-26 113.56 111*98 1 rz.82 1 12-38 
113.12 113'42 112.12 114.46 z 12'14 114'28 111'84 113.36 113.38 112.18 

113'20 

13.00 12-97 13-17 13-79 12'50 13-77 12.70 12-67 13-10 12'28 

2 47-72 1 49'22 1 47-98 I 49-68 2 48.08 2 49.66 E 47-62 1 50.84 I 49.02 1 48-34 
149'00 2 48-06 148'22 147.62 2 46-98 147.24 147'02 246.76 148'72 1 47.60 

149.68 247.56 146.72 
147.08 
1 47'30 

48-36 48'64 48-10 48-99 47'53 48-15 47-32 47'74 48-87 47'97 

1 34-42 h32'zo Z 35-66 1 35-02 2 35-08 1 34-66 Z 35-64 2 34-30 2 34.66 1 34'54 
130'00 h 35.30 1 36'68 2 34.50 1 33-04 2 34-21 1 36- 12 1 36-46 134.84 1 35-58 
2 31-76 d33.45 135 '00 1 36.08 
1 30'08 d 34-09 
1 32-60 

31'77 33'76 36.17 34'76 34'37 34-44 35.88 35-61 34'75 35'06 

213.72 h 9 - 5 8 1 1 0 ~ 7 8 1 1 z - 3 2  2 1 0 ~ 5 4 h r o - g 6  2 1 z . 0 4 1 1 1 ~ 6 ~  1 1 1 . g o 1 1 1 ' 4 ~  
115.06 h11.76 112.04 111-54  113.62 h13'za l10 .98  111.34 1 9.96 111.62 

d 10'37 2 ~ 2 . 1 6  h10'42 d13.33 d11 '00 
d11-or  111.44 ~ I I - 8 1  ~211.27 d 9'86 

$12'43 

14'39 10'68 11-41 11-93 11'94 11-77 11-91 10'95 10.93 11-52 



3% MADRAS MERIDIONAL AND COAST 8ERIE8. 

At XX (NetivaripB1Em)-(Continued). 

Angle between 

XXIII (Pichgrla) 

and 

XXII (NieMnk6nda) 

XXII (Niehhk6nda) 
and 

XIX (Chemakurti) 

Circle readings, taleecope being set on XIX (Chemakurti) 

0" 1' 1800 1' 79" 18' 269" 18' 158" 24' 88S0e5' 837'88' 67"57' 816"' 1W 4B' 

e w w w w w # # 

146.42 148 '14 146.50 145'26 147'62 h46-58 145 '88 145'68 147'58 246.50 
1 46.36 1 46-02 1 45.08 1 45-60 1 45-66 h44-44 1 46'54 1 46-24 1 47-14 2 46-02 

144.00 d45.79 d48.03 d45.48 
2 45'66 d46.41 d45.97 d44.34 
145'90 

46'39 45'94 45'79 45'43 46-64 45-81 46-60 45'44 47-36 46-26 

125.34 226.72 125.20 l25 .96  127'80 126.76 126.36 127-42 224-64 2 27-12 
1 25-42 1 27-16 1 25.30 1 25-38 1 08-36 1 26-24 1 25-84 1 16-28 1 26-34 1 a6.56 

25.38 26.94 25.25 25-67 28.08 26-50 26-10 26.85 25-49 26.84 

X - Mean of h n  
w - Eelatire weigE - Concluded a l e  

M =  46W.r7 

w = 16 -05 
I - = o .06 w 

C = 63'47'46"- 15 

M =  26".31 

to = 11 -45 
I - - - o -09 
to 

C = 62' 6'26*'31 

At XXI (PuripBd) . 
Harch 1864; obsemed by Captain B. R. BraltJitZ with fioughtm and Simme' 24-inch Theodolite No. 1. 

H - Mean of <frou 
w - ~ i v e  We$ 
' Condud* &gle 

M = ~ o ' * . ~ I  

= ' 9  '(jO 
I - - - 0 '05 
w 

C = 48°46'40".91 

M =  23"'73 

w = 17 -18 
I _ - - o -06 
w 

C = 68°35'23"*73 

M =  35"'84 

w = 11 

1 - - - o -09 
w 

C = 62' 32' 3 f - 8 4  

Angle between 

xxv (Darutippa) 
and 

XXIV (Kuchgrla) 

XXIV (guchgrls) 

and 

XX (NetivaripAMm) 

XX (Netivari~dgm) 

and 

XVIII (Ongole) 

Circle xwadings, bleecope being set on XXV (Darutippa) 

179' 66' 869' 06' 859" 7' 79'8' 89B0 19' 168' 20' 67" 81' 287" 88' 1880 43' 816' 44' 

9 u w w t v w w w 

Z 42-16 Z 40.38 1 41-70 140.82 139.76 141'46 139.96 141.50 142-28  2 41-30 
141'81 Z4o'go240.78 140'0q141.40 140 '20 139.98 139 '74 141.12 140.96 

41-99 40.64 41-24 40'43 40.58 40'83 39'97 40.62 41-70 41-13 
I 

124.52 1z4.go 122.64 223.48 124.92 1 2 2 -  a 123'48 124.20 123.18 2 23-42 
123'16 124.96 123.50 123.34 122.76 122 .  4 123'56 125.50 123-84 124-06 

1 23'02 
% 

23'84 14-93 23-07 13-41 23'57 ,a-88 23-52 24-85 23-51 23-74 

134'24 135'06 137'66 135.22 136'08 136'94 136'30 135.22 135'36 237.10 
1 35-10 134'48 1 37-08 1 36-34 1 36'78 1 35-98 1 34-78 1 34'98 1 35'50 1 36-58 

34'67 34'77 37'37 35'78 36-43 36-46 35-54 35.10 35'43 36-84 



PRINCIPAL !CRlANGULATION. OB8ERVED ANGCLES. as-, 

At X X I I  (NisMiinda) 

J m u a y  1864; observed by Captain B .  21. BrmcJitZ with Troughton and Simms' 24-inch Theodolite No. 1. 

Angle between 

XIX (Chemakurti) 
and 

XX (Netivaripsrlgm) 

XX (NetivaripBltim) 
and 

XXIII (Pichgrla) 

Circle readinge, telescope being set on XIX (Chemakurti) 

123'64' 808°66' 208°6' M07' 2880 18' 108" 19' lo 81 18l0 81' 80048' 2fXP 48' 

9 n n * .9 n n n n 9 

1 7 - 6 1  1 8 - 1 4  1 5 - 3 2  t 4-54 h10'18 1 7-16 1 7-42 1 6 . 6 2  1 4.18 1 8 - 2 0  
1 4.86 1 5-20 1 5-18 1 7-02 h 6 -74  1 7'60 1 10 .22  1 6 .54  2 6-14  2 7'48 
2 6-18 1 8 . 5 6  1 2.16 h 7'66 1 7-68 

1 3-72 h 4.56 
5 -38  

1 4'64 6.r 1 3-76 h 7.00 1 4 '  o 
h 6-36 1 5-78 
h 5-18 

6 -22  6.64 5-25 4'24 6'81 7 -38  7 '13 6 - 5 8  5'16 7'02 

150-62 149.96 150-62  152 '18  h47-74  149.20 148 '20  151.16 2 50.92 2 50'20 
151 '34  c? 52'04 153'66 151'44 149.92 149 '14  145 '10  1 52-00 150'24 149.92 

2 51-66 152-50 A 50' 1 2  2 48-90 
1 51'94 150.38 
2 49'98 152.52 
151.54 1 49-94 
149 '54  

50-98 51-22 52'26 51-81 50'11 49'17 49'17 51'58 50'58 50'06 

II- &ban of Gmu 
w - ~e la t iv s  we$ 
0 - Condudad Angle 

M = 6"*24 

w = 
I 

5 ' 8 5  
- - - 0 '17 w 

C = gqO 57' 6". 26 

M =  50w,69 

w = 
I 

5 '63 
_ - - o -18 
w 

C = 68'56' 5oH.65 

At XXIII (Picharla,) 

Pebrua y 1864 ; observed by C q t a i n  B. R. BrMlJill with Troughton a d  Simma' 24-hch Theodolite No. 1. 

Angle between 

=I1 (NiehlnL6nd8) 
and 

XX (Netivmipdl8m) 

XX (Netivaripdtim) 
and 

XXIV (Kuchgrla) 

Circle readinge, teleecope being eet on XXII  (NiaW6nda) 

170' 1' 860"9' 24g0 18' gsO 18' 8213~84' 1480 1' 47°86t 2 ~ ~ 3 7  1 s t ~ ~  rwu 

n n n n N v a w n * 
2 28-76 Z28.20 t 30.66 226.56 127.50 2 27.70 129'10 1 2 8 . q ~  l28 .16 127 .90  
1 39-44 1 28' 16 1 27-26 1 26-80 I 27.36 1 27.18 1 17.12 1 27.58 1 27-42 1 27.38 

128.26 

ag-10 28.18 28'73 26-68 17-43 27'44 28-11 a 8 . w  27-79 27-64 

165.96 2 62.72 164.72 165.62 1 6 5 . w  263.74 1 58.36 163.52 164 '74  163 '48  
1 64-41 164'24 1 64-38 1 63-40 1 62-68 1 63-12 1 62.96 1 64-12 163.82 1 63-71 ' 

1 64-04 1 65'24 1 63-80 
1 62-80 
163 '30  
164.36 

65'19 63'48 64-55 64-35 64-31 63-43 62-60 63'82 64'28 63-60 

II - Mean of Grou r 
w - Belatire weigEt 
C - oonduded Angle 

M = 27"-91 

w = 14 -48 
I - = o -07 
w 

C =47'1g'27'"92 

M = 63".96 

w = 9 '27 
I - - - 0 'I1 
w 

C = 65'11' 3"-96 



GO-, 
BTADRAS MERIDIONAL AND COAST SERIES. 

At XXIII (Pichi5rla)-( Continued) . 

df - Mean of Qrou 
so - Relative 
C = Concluded Angle 

M=39"'74 

= '5 'So 
I - = o -06 
w 

C =57O33'39*-74 

Angle between 

nIV (Knchirla) 
and 

XXVII (chikdaktinda) 

Circle readinge, teleecope being eet on XXII (NishBnk6nda) 

170' 1' 860' 1 240' 18' 69' 18' 838' %' 148O 26' 47' 36' 337" 87' 1280 49' 8060 49' 

n 11 e n n t1 I v n @ 

139'32 Z 40-36 139-32 8 39-28 140'40 139'82 1 39-26 E 41-00 138.82 2 40.94 
2 37'70 140.12 139'10 139'70 140.86 140'02 139'50 140.34 2 38.88 140.10 

38-51 40'24 39-21 39-49 40'63 39-92 39'38 40'67 38.85 40.52 

At XXIV (Kuch6rla) 

March 1864 ; obsemed by Captairt B. R. Brm.11 with Troughton and Simms' 24-inch Theodolite No. 1. 

41 - Mean of Orou 
r, = Relative 
C - Concluded h g l e  

M = 2ow.M 

w = 10 -64 
I - - - o -09 
w 

C = 84' I 8' 2 o V -  45 

Angle between 

XXVI (Keaavaram) 
and 

XXVII (ChbIlak6nb) 

Circle readinge, teleecope being set on XXFI  (Kesavnram) 

00 1' 180" 2' 79' 18' 269' 18' 158' 24' 838' 36' 287' 86' 67' 87' 816O 49' 186O 49' 

v II n n n n n n w m 

2 19-26 1 ~g'gq l21.28 121'52 119'46 120'00 121'14 121-06 121.38 119.58 
121.46 118.50 220.74 222'14 119.70 b 19-72 119.98 l20.90 122-44 119.50 
2 I 9.  88 121'20 

Z 21-38 
Z 21-50 

20.20 19-22 21-01 21-55 19-58 19-86 20.56 20.98 21'91 19-54 

~ ~ ~ ~ ~ ( c h ~ k ~ l ~ k ~ ~ ~ )  
and 

XXIII (Pichlrla) 

XXIII  (Pichgrb) 
and 

X X  (Netivariphlgm) 

X X  (Netivariphllm) 
and 

XXI (Puripdd) 

234-10 132'26 131.80 132.08 132'62 231.40 132'76 231.78 133'00 133.18 1 M =  32"'39 
132'80Z32'28 1 3 1 ~ 4 4 1 3 1 ' 2 4 2 3 2 ' 1 0 2 3 3 ' ~ 0 1 3 1 ' 6 4 1 3 ~ ' 2 6 2 3 2 ' 7 6 1 3 2 ' 1 6  1 

2 33'32 w = 2 2  -17 
1 1  - - - 0 '05 

w 

33-45 32.27 31-62 31-66 32-36 32.74 32'20 32-01 31-88 32-67 ; c = 7 3 0 5 5 8 3 2 V ' 3 ~  

2 46.00 2 49-02 147'94 146.28 2 45'82 147'24 145'98 Z 47'48 145.32 2 45'16 
1 45-24 1 49.04 1 47-46 1 45.64 2 46-50 1 46-72 1 45.36 1 46'40 1 45-96 1 45-28 

45-62 49-03 17-70 15-96 46-16 46'98 45-61 46-94 4sm64 4 

1 6 3 - 1 z Z 5 8 - 8 ~ 1 6 2 ~ ~ ~ 2 6 3 ' 8 0 1 6 3 - 4 8 1 6 3 ~ 3 0 1 6 4 ~ 1 8 2 6 4 - 0 8 1 6 3 ' ~ a 2 6 4 ~ 5 4  
1 63-76 1 60.94 1 63.32 1 63'98 Z 64-38 1 64.26 1 64-44 1 64-76 1 62.84 1 6 je 96 

162.28 
161'36 

63'44 60'85 63-02 63.89 63'93 63'78 64-31 64-41 63'03 64-25 

M = 46"- 49 

w = 6 .go 
I - - - o - 1 4  
w 

C = 79020t46..49 

~ = 6 3 ~ ~ - ~ ~  

w = 7 a 8 0  
I - - - o - 1 3  

, w  

C = 39'51' 3"'47 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 3 7 7  

* 

At XXIV (KuchGr1a)-(Continued). 

M - Yean of Grou r 
eu - Relative weig!t 
C - Conoluded Angls 

M = 6#-70  

W = 1 1  ' 8 0  
- I - - 0 -08 
w 

~ = ~ 7 ~ ~ g ~  6t'-71 

M = 10".67 

= .27 
I - = 0 ' 1 0  
w 

C = 34O 46' 10".67 

Angle between 

XXI (Puripa) 
and 

XXV (Darutippa) 

XXV (Darutippa) 
and 

XXVI (Kesavaram) 

Circle readings, telescope being set on XXVI (Kesavaram) 
0" 1' l W ' Y  79' 18' 259' 18' 168' 24' 838.85' 8870 86' 670 37' 316O49' 18G0 W 

n n n 8 I, n It I n 

Z 7.60 1 9-34 2 7-78 1 6.82 16-88 1 7-22 16-80 16-18 1 7.98 1 6.98 
Z 6.58 17'06 1 5-94 2 6-70 2 4.26 1 5.66 2 5'80 1 4'58 1 6-80 1 6.84 

2 7'68 1 6'50 

7-09 8-03 6.86 6-76 5-88 6-44 6'30 5.38 7-39 6.91 

1 xr-oo 1 1 1 . ~ 0  I10.24 1 10.26 112.14 2 10.22 1 9-96 110.12 19-74 ~~~~56 
110.66 112'52 l10*98 2 9'66 111.96 110'52 110.52 1 8-80 1 9-28 l11.96 - 

I12.08 

10.83 11-86 10.61 9.96 12-06 10.37 10'24 9.46 9-51 11-76 

At XXV (Darutippa) 

March 1864; obsmed by Captain B. R. Branjilt with Troughton and Simms' 24-ittch Theodolite No. 1. 

M - ~ m n  of armp 
w - Raletive Weight 
C - U~nduded h g l e  

M = 5 4 N * 3 ~  

W = 15 ' 5 0  ' = , .,6 
w 

C = 65O27'54"-30 

M =  14"'37 

w =  7 . 4 8  
I - = 0 . I 3  
w 

C =  83°25'14"-36 

Angle between 

X X ~  ( K ~ ~ ~ ~ ~ ~ ~ ~ )  
and 

XXIV (Kuchgrla) 

X ~ V  (guchgrh) 
and 

XXI (Puripdd) 

Circle readinge, telescope being set on XXVI (Kemvaram) 
148" 64' S W 6 B  !d28'# 48'6' 807918' 12T 19' 86'80) 8 O V W  105.48' 285*43' 

a a rt n n n n n n " 
155.06 154-22 153.42 Z 53-24 153'66 154'86 153'02 155'62 1 54.80 155'48 
2 55-40 1 93-46 1 55'96 1 54.68 1 53.46 1 54-68 1 54-76 1 54'46 1 53-31 1 53-18 

152'52 1 55-30 

55'23 53'84 53'97 53'96 53'56 54'77 53'89 55'04 54-06 54'65 

Z 14'14 115.82 115.38 114.78 114.42 113.18 115.78 113.12 113.74 114.28 
Z 12-78 L 15-30 Z 14-30 111.58 116.26 1 13-36 113.36 Z13*62 2 17-22 1 15-61 
h 13-26 112'22 1x5'30 1 14-64 

1 13-16 115.36 

13-39 15'56 14-84 12'94 15'34 13-27 14-81 13-37 15-24 14'95 

At XXYI (Kesavaram) 

March 1864; observed by Captail8 B .  R. BranJill with T?*oughton and Si?~t?~za' 24-iltch Theodolile NO. 1. 

Angle between 

XXIX(Ni8hhbodu) 
and 

XXVIII (Ujalli) 

Circle readings, telescope being sot on XXIX (Nishhnbdu) 
261° 80' 71' 31' 880' 4.3' 150' e' 4s0 64' z?gO 66' 149' 6' so!? 7' POSO 16' 28' 11 

n a n n v w t w w 

1 ~ ~ ~ ~ 4 1 ~ 4 ' 0 8 1 ~ ~ ' 1 o Z 4 ~ - ~ 6 1 4 ~ ~ ~ o Z ~ ~ ~ 8 6 1 ~ ~ ~ 6 0 1 4 ~ ~ 1 4 1 ~ ~ - ~ 0 2 ~ ~ ' 1 2  
1 44-06 1 44.60 b 45-62 1 45- 12 b 43-84 1 44-56 1 44'08 I 44-48 1 44-70 1 44-56 

44'30 44-32 45-36 44-79 44.52 44-71 44.84 44-81 44-60 43'84 

M - Mean of Groups 
w - Relative Weight 
C - Conoluded Angle 

M = 4 4 " . 6 1  

w =  , 37 '75 
_ - - o -03  
w 

~ , ~ ~ 0 ~ ~ ' ~ ~ ~ . 6 r  



MADRAS MERIDIOWAL AND COAST SERIES. 

At XXVI (Kesavaram)-( Continued). 

M - Man of Qrou 
lo - Rehtire wei& 
C - Concluded Angle 

M =  38*'41 

w = 15 ' 4 3  
- I - - 0 a 0 6  
w 

C = 5 1 ° 5 0 8 3 8 * - 4 ~  

M =  31w.65 

w = 14 -51 
- I - - o -07 
w 

C = 48' 9'31"-65 

ill= 55"'79 

= 37 - 7 5  
I - - - o -03 
w 

C = 79"45'55*'79 

i Circle readings, telescope being set on XXIX (Nishgnbodu) 
Angle between 

261" 90' 71'81' 830O 49' 160'49' 4!Y 64' 829* 65' 129'6' 809'7' 2M0 18' 28' 19' 

XXVIII(Rbjalli) 

and 

XXVII (Chdkalak5nda) 

XXVII (Chbkalak5nda) 

and 

XXIV (Kuchgrla) 

(K~chBrla) 

and 

XXV (Darutippa) 

,I 4 I# 4 I 4 * I# 4 4 

139 '98  137 '76  2 ~ ~ ' ~ 4 1 ~ ~ ' ~ 0 1 ~ 8 ~ 1 o i ~ ~ ~ ~ 2  138.98 139.24 138 .74139 .06  
1 3 9 ' 1 8 1 3 9 ' ~ 1 3 6 ~ ~ 6 1 3 8 ~ ~ 6 1 3 8 ~ 1 6 h 3 8 ~ 3 4 1 3 8 ~ 5 0 1 3 8 7 0 1 3 9 ~ 5 6 1 3 7 ~ 6 ~  

d38.62 
d37.56 

39'58 38'38 36'95 37'88 38-13 38.01 38'74 38-97 39'15 38'34 

231.78 131-50 133'66 133 '10  131 '82  h32-10 130'16 132.50 131-14  132.40 
131.74 131.12 2 32.10 130 '92  1.32'06 h30. j8  130.98 1 31-48 l 3 0 ' 0 2  132.38 

2 30'96 d 32-03 
d30.97 

31-76 31'31 32'88 31'66 31-94 31-42 30'57 31-99 30'58 32-39 

Z 55'74 156 '42  155.54 155 '40  156.66 1 55'52 156.10 155.24 1 55-82 1 55-06 
154.94 2 56.00 155.36 155.64 156.76 155.32 155.60 155.98 156'78 155.90 

55'34 56'21 55'45 55'52 56'71 55-42 55-85 55-61 56-30 55-48 

At X X V I I  (Chhkalakiinda) 

March 1864; ob8erved by Captain B .  R. BranJill with Troughton and Simme' 24rinch Theodolite No. 1. 

Angle between 

XXIII  (Pichgrla) 

and 

XXIV (Kuchgrla) 

XXIV (Kuchgrla) 

and 

XXVI (Kesavaram) 

Circle readinge, telescope being aet on XXIII  (Pichgrla) 

228091' 46' 88' 806' 42' 126'43' ZC 64' 64' l ogs '  264'7' 183' 18' 8" 19' 

v v v I# 4 4 v 4 I)  I )  

1 49-06 1 50.40 1 49'42 1 50.30 1 49-50 1 49-26 1 4g-84 1 50.08 1 ~ ~ - 7 8  1 s4.88 
2 50'14 149'54 148.98 151.02 2 49'02 148.54 2 48.54 2 48.70 154.18 $54 '44  

2 50.50 150.06 
52.82 49-50 

49'60 49'97 49'20 50'66 49.26 48-90 49-19 49-40 53-07 52'22 

1 10.02 2 8-72 111.98 2 9-90 2 8-72  1 1o.10 1 8 -74  1 9.36 1 7.12 2 9-22 
L 9.30 1 8-52 1 9-62 2 9-50 h 12-60 2 10.86 1 9.22 2 8.82 2 8-08 1 6 -12  

2 10.46 1 8-12 1 10.00 

d 7'57 d 8.39 
d 4'37 

9.66 8 -62  10.69 9.71 9'25 10.48 8.98 9-09 7 - 6 0  7-62 

M - Mean of & o ~  
w - %latire wekc 
C - Concluded Angle 

M =  5oY'15 

= 3 '62 ' = .28 
w 

C = 48°30 '50"~23 

M =  9 Y ' ~ 7  

w = 5 -61 

A =  0 . 1 8  
w 

C = 47'3%' 9*.15 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 39, 
B. 

At XXVII (ChBkalak6nda)-( Conti~rsed). 

iK - Brmn of Qro11p8 
w - Relative Weight 
C ' hhcluded Angle 

M =  20w.70 

= I 6 '94 
w = o '14 

C = 6x037' 20"-75 

M =  r2".46 

w = 3 '84 
I - - - o ' 2 6  
w 

C = 6 8 O  49' 12"-48 

Angle between 

XXVI (Keaavaram) 

and 

XXVIII (Ujalli) 

XXVIII (Ujalli) 

and 

XXX (Yirraktinda) 

Circle readinge, telescope being eet on XXIII (Pichgrla) 

226" 81' 46*S8' 306'48' 1P6°43' 54'54' 204' 64' 104'6' 28C 7' 1 8 F  18' 8" 19' 

4 I n n I v 4 n n I 

121.10 119'70 121 '14  120'70 123 '02  120.32 119.76 t 20.82 l21 .64 120'22 
119'22 1 17'90 120'90 1 19-36 h21-36 120.84 1 20'92 121.44 l22 .06  125.04 

120.94 122.48 Z 21-38 
d 20'05 d22'15 

d18-13  

20'16 18-80 20'99 20.03 21.73 20.58 20.34 21.13 21-85 21.38 

112.00 1 13-72 113.30 111.96 2 8-80 114.84 115.84 115'14 1 9-54 112.46 
2 11.p 112.66 l 1 0 ' 6 0  112 '24  1x4'10 1 1 3 - 5 0  1 13-02 111-84  d 9-84 111'20 

112-28 h 12-60 115.32 111.60 
111.56 110.82 
113 '36  
114 '80  

11-95 13-19 12'06 1 2 ' 1 0  12'54 14-17 14-73 12'35 9 -69  11-83 

At XXVIII (Rajalli) 

March m d  April 1864; okemed by Captaha B. R. Bran311 with Tmsghton m d  Simme' 
24-inch Theodolite No. 1. 

M =  M a  of Cfrou D 
w - Belatire weigft 
C -- Oonoluded Angle 

M =  2 1 ~ ~ 6 8  

= I 1  *48 

- - o -09 
w 

C = 47027 '2Xw'65  

M=47"'07 

w = 9 '54 
I _ - - 0 ' I 0  
w 

C = 59' 20'47"'07 

Angle between 

XXVI ( K ~ ~ ~ ~ ~ ~ )  

and 

XXIX (Nishinbodu) 

XXIX (Nish4nbodu) 

and 

XXXI (Kiatama) 

Circle readings, telescope being eet on XXVI (Keemaram) 

O0 1' 180" 1' 79' 13' 269'18' 168O26' 838O45' 587'81' 67'88' 816'49' 186O49' 

4 n n rr 4 v 4 n I I 

120'62 2 23'02 Z 21-84 122.00 122.72 122.02 1 21-46 2 2 1 - 2 0  1 22.48 2 2 1 . 9 ~  
223-18 b 23.74 I z z - 1 0  h20.50 221.06 221.64 120.76 120-16 120.66 h 19-50 
d 22  '04 L 22.72 d z 1 . 3 6 1 2 1 - 5 6 h 1 9 ' 2 2  

d t1 .11  

11-95 23.38 21-97 11-74 21-89 21-83 21.11 20'91 21.57 20'44 

1 46.64 1 45-54 1 47.20 1 48-96 1 46-08 1 47-46 Z 48.06 1 47-40 1 47-48 1 46-50 
Z q  ~ 4 4 1 4 5 ~ 5 0 1 4 6 - 7 2 1 4 8 . 3 2  1 4 6 ' 5 0 2 4 6 ~ 9 4 2 4 7 ~ 5 6  1 4 7 ' 1 8 2 4 8 ' 6 4 1 4 5 ' 5 6  
d 4 i .  18 d47.15 d 48.69 h 47-36 

d47-35  
' d47.25 

46-09 45-52 47-13 48-64 46-29 47-20 47-81 47'29 48-07 46-47 





PRISCIPAL TI1IANGUL.4TIOR. OBSERVED ASQLES. 
-B. 

At XXIX (NishBnbdu)-(Contiaued). 

df - Mean of Gmu a 
UI = b l d i ~ ~  ~ ~ i & r  
C - Concluded Angle 

M = 5 5 " * 0 6  

= I2 .go 

- - - o so8  
w 

c = 6o04gt55~.06 

Angle between 

XXVIII (Bjalli) 
and 

XXVI (Keeavaram) 

Circle readings, telescope being set on XXX I (Kistama) 

117'3Y 297O40' 196"61' 1€i058' 376'8' 9@'3' 866'16' 176" 16' 74'97' 86.)'%' 

r )  u w n 1 a w I I# 

2 55-36  1 5 5 ' 3 2  1 5 4 ' 2 4  1 5 5 ' 2 4  2 5 6 - 5 1  2 56 .10  2.54'04 2 54-60 1 5 3 . 9 0  2 56.12 
2 54 '34  1  54 '80  1  54 '60 1 55 '80  1  55 '54 2 55'96 1  5 3 ' 3 8  1  54-38  1 54.72 1  5 6 - 3 2  

54 '85 55-06 5  55-52  56-03 56-03 53.71 54-49  54.31 5 6 - 2 2  

At XXX (Yi3rrakiinda) 

Xarch 1864 ; observed by Captain B. R. BranJill with Doughton and Simnts' 24inch 5eodo l i t e  No. 1. 

II - Mean of &on 
w - Helatire ~ e i $  
C - Oonoluded Angle 

53-50 

= 13 '93 
I - - - o - 0 7  w 

C = 43' 21'53~'51 

M = 23".60 

w = 7 -42 
I - - - o '13 
w 

C = 55°59'23Y'59 

Angle between 

XXVII (Chtikalak5nda) 
and 

XXTIII (Rhjalli) 

nVIII wjjllli) 
and 

XXXII (Pallakllnda) 

- 

Circle readings, telescope being set on XXVII (ChhkalakZinda) 

10f  40' (YP 40' 181°61' 1'5%' Z61° 8' El0 4' 840'15' 180" 16' 19'27' 289' 27' 

n Y q I I II I Y ~l I 

2 53.86 1  5 5 - 4 8  2 1 3 - 6 4  2 52.22 1  53.16 h  54-04 1  5 3 - 4 0  2 54.54 1 55-36 2 52-40 
153 .86  1 5 3 ' 0 4  1 5 2 ' 3 2  1 5 3 ' 0 0  1 5 2 . 8 2  h 5 1 '  8  154.50 1 5 3 . 2 8  2 5 3 - 4 0  2 5 2 - 9 4  

1 5 4 ' 6 2  h 5 2 -  8 8  
A 54'36 

53-86  54 '38  51-98  52-61  52 '99 5 3 - 2 1  53'95 53-91  54-38  5 2 - 6 7  

1  24.80 1  2 3 - 6 2  1  24 '20  1 23-34  h 26.10 h  2 1 - 6 1  1 2 4 - 5 1  1  22.86 1  23-02  1  26-04 
1 2 1 ' 8 4  122 .38  122 .96  1 2 2 ' 4 6  124 .36  1 2 3 - 3 4  1 2 2 ' 2 6  123.20 1 2 3 ' 0 4  125 .40  
1 2 1 - 8 2  h24'08 1 13-56  

h  23-70 

22 '82  1 3 - 0 0  23-58  22.90 25 '23  23 '19  1 3 - 4 5  2 3 - 0 3  2 3 - 0 3  25 '72 

At XXXI (Kistama) 

*April 18641 ; and +December 1864 ; obsemed by Captaia B. R. BranJill with Tt*owghton and Sinma' 
24-inch Theodolite No. 1. 

11 - Mean of QTOU r 
w - Rehtire ~ a i g R t  
C - Conoluded Angle 

M = 3RW-36 
= 5 - 4 8  

I _ - - o -18 
w 

C = 61O44'38"'36 

Angle between 

t 
XXXIV (Bandalduru) 

and 

XXXIII (Vutultk) 

Circle readinge, telescope being eet on XXXIV (Bandalduru) 

195'21' 16-27' 274'8Y 94-91 868'51' 17S061' 78'8' 858' 8' 169°16' 882°16' 

v I I I w Y I 4 ll 

2 37.34 1 3 6 - 6 4  2 38.38 1 38.38 2 37.28 2 36 -86  1  3 5 - 9 2  2  4 1 - 0 0  2 4 1 - 0 8  2 38.42 
1  40'36 1  3 6 - 9 0  2 38'36 1  37 '06 1  37.70 1 3 7 - 3 8  1  39-08 1  39-60 1  3 9 - 2 4  1 3 8 - 9 1  
1  40'44 1 3 7 - 2 6  
1 3 9 ' 3 8  

3 9 - 3 8  36 '93  38 '37 37 '72 37 '49  3 7 - 1 2  37-50 40.30 40.16 38 '67  



Q2-, 
MADRAS MERIDIONAL AND COAST SERIES. 

d 

1 'I 

At XXXI (Kistama)-( Continued). 

111 - Yean of aron 
c = Rektire 
C - Ooncluded Angle 

M = 55@'94 
w = 8 - 5 2  
I - - - 0 *I2 
w 

C = 67O 54'55Y.94 

&f= 6lU.67 

w =  7.60 
I - - - o -13 
w 

C = 65O47' I*-76 

M =  27'"45 

= 30 -60 . 
- I - - o -03 
w 

C = 71'33' 27"-46 

M = 49#'98 

= 23 '90 
I - - - o -04 
w 

c = 63049' 49u.99 

Angle between 

f 
XXXIII (Vutukh) 

and 
XXXII (Pallakiinda) 

t 
SXXII  (Pallakiinda) 

and 
Referring Mark 

I 

XXXII (pd,,kanda) 
and 

XXVIII (RAjalli) 

I 

XXVIII (Rijalli) 
and - (Niahinbodu) 

Circle readings, telescope being eet on XXXIV (Bandalduru) 

196'27' 15.27' 274' 39' 94' 89' 858' 51' 1780 51' 730 3' 253" 8' 152' 16' 8SSO 16' 

'I H Y H 4 n .  # 4 Y v 

1 54.84 2 56.33 2 56-48 1 57.42 2 55.54 2 58.74 2 59-38 1 55.26 1 53-58 2 55-92 
1 53'64 1 56'54 2 54'72 2 56-52 2 57'26 1 54'30 1 54'38 1 54'20 2 57'36 2 56'66 
1 54-22 1 56 -74 1 55'56 1 56.86 1 54'60 
156'56 2 56.62 2 56'24 

1 55'04 1 57'04 

54-80 56.55 55-60 56-97 56-40 56-05 56'78 54-73 55-18 56'29 

1 62'26 162'16 1 60.52 160.54 1 65-28 1 58.66 1 58-08 2 62-86 1 60.42 160.74 
163'00 161.58 162.72 161.66 160.60 164.36 162.96 160.44 2 59.56 262.40 
2 62'64 160-40 l61.20 1 63'30 1 62'88 1 62-52 

l62.92 163.18 263.02 
163.12 162.86 1 60'90 

1 62-00 

62'63 61-38 61-48 61.10 63-04 62-31 61-50 61-65 59-99 61-57 

Circle readings, telescope being eet on XXSII (Pallakiinda) 

136'24' 316' 26' 214'86' 84'86' 293'48' IlS048' 13'0' 19S00' 93'12' 272'1s' 

,I n H II H v Y Y n PI 

1 27-60 2 27.50 1 27-30 1 27'22 2 27'84 2 27-80 1 26.66 1 27.22 1 27.36 2 28-12 
1 27-26 1 27-58 1 16-22 2 27- 22 1 28.20 1 27-06 1 26'80 2 27.34 1 27-04 2 28'36 
1 28-54 
128-72 

28.03 27.54 26'76 27'22 28-02 27-43 26-73 07-28 27-20 28'24 

1 49-30 1 51'58 2 49-40 1 49-68 1 50-82 Z 50'64 1 49'34 1 51-06 1 50.02 1 50'00 
148'34149'36 150.12 151-'0149.62 250~20l49'70150~14250'04149'96 

1 49'18 1 50'46 

48.82 50.04 49.76 50.44 50.22 50.42 49-52 50- 55 50.03 49.98 

At XXXII (Pallakijnda) 

*April 1864; and tDecember 1864; observed by Cqta in  B .  R. Bran.11 with 5oughtolr  and Simnzs' 
24-inch Theodolite No. 1. 

Angle between 

I 

SXX(Y&rr&anda) 
and 

XXVllI  (Ujalli) 

Circle readings, telescope being set on XXX (Ygrraktinda) 

113" 87' 29S0 88' 192" 49' 12" 60' 272" 1' 92' 1 36l' 18' 171' 14' 70' 26' 850' 26' 

4 n 4 0 H n 4 11 '1 u 

2 8'64 17-74 19-16 16'14 17-20 16.98 17-08 27-22 19-36 87.5) 
18-36 16-34 19-20 26'34 16.66 16-48 16.48 24-56 17'8016'42 

1 6-68 

8-50 7-04 g'18 6.24 6-93 6.73 6-78 6-15 8-58 6'97 

M - Mean of Oron 
UJ - Relative ~ e i g c  
C - Concluded Angle 

M =  7*.31 

W =  7 '83 
I - - - o -13 
w 

C = 58'45' 7"'31 



PRINCIPAL ~ I A N Q U L A T I O N .  OBSERVED ANQLES. 
43-z. 

At XXXII (Palhkiinda)--( Continued). 

Angle between 

XXVIII (Rdjalli) 
and 

XXXI (Kistama) 

t , 

XXXI ( Kistama) 
and 

XXXIII (Vutukb) 

t 
XXXIII  (Vutukh) 

and 
XXXV (PBlchgrla) 

Circle readings, telescope being set on XXX (Ygrrak5nda) 

118.87' 89S038' 198049' 12'60' He" 1' 92" a' 351" 13' 171" 14' 70%' 250026' 

# w n x rt w n I a 1 

1 14.84 l17 '02  l16.30 1 16-80 118.06 1 16'56 116.72 2 20-oo 116.70 117.46 
116.18 117.28 l16 .06  l16.28 117'38 1 16-72 117'04 117-28 l16 '06 118'24 

216.90 
116.96 

'15'51 17'15 16-18 16-54 17'72 16-64 16-88 17-79 16-38 17-85 

Circle readings, telescope being set on XXXI (Kistama) 

99" 13' 279' 13' 178' 26' 368' 36' 267" 38' 77' 18' 336" SO' 1560 49' 660 2' 2860 2' 

w H w n I I u ,I w I 

127.06 123.80 1 27-20 124.16 126.56 125.94 126.08 125.96 1 26-04 l i 7 . 1 2  
1 26.74 126.78 125'38 1 2 5 - m  126.96 128.36 128.30 125'46 127.46 126.00 

1 27'48 125-52 2 27-14 
127.54 

26-90 26-40 26.29 24'58 26-76 26-61 27-17 25-71 26'75 26-76 

141 '78139 '76  139 '20139 '12  139'34 140'18 136.56 140.90 138'32 141.46 
139'68 139'80 2 39'60 142'74 140'12 2 38'70 E 38'06 1 41'98 139.10 140'42 
2 40' 74 140.82 

139.14 

40'73 39-78 39-40 40'46 39'73 39'44 37'31 41-44 38-71 40'94 

M - Mean of Qroupr 
w - Relative Weight 
C - Concluded Angle 

M =  16"'86 

= 
- = o *08 
I 

w 

C = 54" 51' 1 6 ~ ~ 8  j 

M =  26u'39 

lo = .45 
1 - - - 0 ' I0 w 

C = 45" 1'26"-41 

M = 3 g W * 7 9  

w = 5 '70 
1 _ - - o 918 
w 

C = 54O11'39"-80 

At XXXIII  (Vutuktir) 

January 1865; obsemed by Captain B. R. Braq$ll with Troughton atad Simm' 2 b h c h  Theodolite No. 1. 

M - Yean of ~ r o u  
w - Belatire ~ e i $  
C - Concluded Angle 

M = 2 4 " * 5 8  

w = 2 o S 6 9  
I - - - 0 '05 
w 

C = 62" 3'24"'57 

M = 9".91 

w = 3 2  .30 
_ I - - o '03 
w 

C = 77' 8' 9y'91 
1 

Angle between 

XXX1(I(istama) 
and 

XXXIV (Bandalduru) 

(Bmdalduru) 
and 

SXXVII  (GurramklSnda) 

Circle readings, telescope being set on XXXI (Kiatama) 

00 1' 1800 1' 79" 13' 269" 13' 158'25' 8580%' 237'36' 67"86' 31B" 49' 1S04Q' 

w w w w w n w n " 
1 25-22 124'58 124.96 124.64 124'72 125.08 Z 23-72 1 25-14 123.82 124'72 
~24.20d24'26d25'42~24.04123'28z26'28124'22122'68124'82125'34 

l24.62 

24-71 24'42 15.19 24-34 24 .00  25'68 23-97 24-18 24-33 25-03 

1 10.12 1 9.66 1 9'74 1 9'48 2 9-64 1 10.78 1 9-04 1 9-54 1 11-26 1 10'92 
1 9-60 E 10.28 1 8'70 1 10.16 1 9.60 1 9-40 1 9.66 1 10.82 1 9.64 i I 0 . 1 4  

9-86 9'97 9'22 9-82 9-62 10'09 9'35 10.18 19-45 10'53 



44-3, MADRAS MEETDIORAL BED COAST SERIES. 

- 

, 

At X X X I I I  (VutukGr)-( Cmztinued). 

dngh  between 

XXXVII ( ~ ~ ~ ~ ~ k 5 ~ b )  

and 

XXXVI (Kayybr) 

XXXV1 (KaY~6r) 

and 

XXXV (PBlchBrla) 

XXxV (PilchBrla) 

and 

XXXII (Pallakhda) 

XXXU[ (PdlakZinda) 

and 

XXXI (Kietama) 

Circle readings, telescope being aet on XXXI (Kistama) 

00 1' 1800 1' 79' 13' E69' 18' 15E0 26' 838" 36' eS10 86' 610 36' 816'49' 136'49' 

t n I tt w 1 I .)I I 

k 7 - 1 0  1 27-84 1 27-64 1 27.64 1 27.90 127.24 I 28-12 1 25.36 1 27-52 1 25'24 
2 27'64 128.36 j 27-48 2 26-66 1 26-60 127.18 1 27.56 126.32 227.52 226.68 

37'37 38-10 27-56 27-15 27-25 27-21 27-84 25.84 37-52 15-96 

, 

155 '56  155 '08  154 '90  155 '58  2 56.64 154 '34  255.72 t 57'78 155.2' 155'42 
154 '66  154.08 1 56'58 156.48 157.16 1 54-20 1 56-08 156-32 154.32 155'44 

55'11 54'58 55'74 56-03 56-91 54-37 51-90 57'05 54'77 55'43 

1 23.06 1 22.52 1 25-64 1 22.90 1 22.82 1 22.68 1 24-48 1 23- 10 Z 25-12 1 26-08 
124.72 122.66 124 '96  122.08 123.24 1 23'52 1 22-70 1 22-90 2 24-12 125'42 

23'89 22'59 25'30 21-49 23.03 23-10 13 -59  23.00 24-61 25-75 

140'62 140.56 137.96 2 38-64 139.08 138.84 Z 39-42 1 38-84 237.50 138.36 
Z 38-16 140 '36  2 38-08 139 '58  1 39-74 1 38-76 139 '26  139.18 1 38-48 137'64 
139'64 

39-47 40'46 38-02 39-11 39-41 38-80 39-34 39-01 37-99 38-00 

111 M ~ U I  of @mu 
r - Baatire we$ 
c - Concluded bng'e 

M = 2 7 w * 1 8  

W = '5 '90 
I - =  0 . 0 6  
w 

c = 40027#27*.18 

M = p j U . 5 8  

u, = 9 '90 
I - - - 0 ' I 0  
w 

C = 6 1 0 4 g 5 5 u . 5 8  

M  = 2f .  74 

w = 7  '* 
I - - - 0 -14 
w 

C = 51' 31' 23*' 74 

M =  38u'96 

w = 13  038 
I - - - o -07 
w 

C = 67O 3'38**96 

At X X X l V  (Bandalduru) 

Janwary 1865 ; observed by Captain B .  R. BranJill with T~oughton and Simm' 24-inch Theodolite No. 1. 

d~ - Mean of Orm 
P - Rdbive 
' 

M =  8".13 

to = 9  '39 
- I = o ' 1 1  
w 

C = 34O43' 8".12 

Angle between 

XXXV1ll(Qudali) 

and 

XXXVII (Gurmmkirnda) 

Circle readinge, teleecope being aet on XXXVIII (Gudsli) 

1460 26' 8260 26' 22b0 87' 46' 37' 804' 49' 124' 49' 24' 1' 2 0 4 O  1' 10SO 13' 288' 13' 

I .)I I w I m w w # w 

1 7-12 1 7 - 1 2  1 7 ' 7 4  1 7'22 2 9 - 9 8  1 8 - 3 8  t 8-04 1 6 . 1 2  Z 9-78  1 6 . 1 2  
1 7 . 9 0  1 8 . 1 6  1 8 - 9 0  1 8 -14  2 8 - 3 2  1 8 . 1 2  1 9 . 9 6  1 6 ' 0 4  1 9.38 2 8.48 

1 8.34 

7'51 7 -64  8'32 7 '68 9-15 8 - 2 5  9-00 6'83 9.58 7 -30  



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 45-B. 

At XXXIV (Banda1duru)-( Continued) . 
ilf = Mean of arou r 
ro - Helatire weigh. 
C - Concluded Angle 

M = 2 2 " . 7 6  

W = 
I 

35 ' 2 2  
- - - o '03 
w 

c = 55029' 22ff .75 

' s8"'s8 
:= 9 -07 
- - -  0 ' 1 1  w 

c=56011 '58 , , . 56  

Angle between 

X X X V I I ( G ~ ~ ~ ~ ~ ~ ~ ~ ~ )  
and 

XXXIII (Vutukh) 

XXXIII (Vutukbr) 
and 

XXXI (Kistamn) 

Circle readings, tslescope being set on XXXVIII (Gudali) 
146" 26' 82P 26' 226' 37' 46O 37' 80C 49' 124' 49' 24' 1' 204' 1' 1 0 9  18' 285' 13' 

n 4 n v ,I tt n n tt " 
122'22 123.32 123'16 122.74 122.36 222.44 122'74 Z24 '00223 '32  122.60 
1 22-60 123.68 123.38 1za .50  123 '50  1 2 3 . 0 ~  122.26 121.52 121 '84  122'68 

121.68 

22-41 23-50 13-27 22'62 22-93 22-73 22-50 22'40 32-58 22-64 

1 58.93 1 59-01 1 57-50 1 59'44 160.44 1 57.66 1 58-88 1 59-14 1 58.70 1 59.60 
1 58-80 1 56-34 1 57-66 1 58-82 1 58-78 2 57.84 1 56-80 1 60.64 1 59.72 1 57-20 

b 56-50 1 57'76 159.34 

~ ~ ' ~ 5  57'29 5 7 ' ~ ~  59 ' I3  59'61 51-75 57'81 5gS89 59'21 ~ ~ ' 7 ~  

At XXXV (PQchGrla) 

January 1865 ; obeerved by Captain B .  R. Bg*arYJill with Tj-oughton and Simms' 24-inch Theodolite No. 1. 

Angle between 

XXXII (pallakbkijnda) 
and 

XXXILI (Vutukfir) 

X X X I I I ( ~ ~ ~ ~ ~ ~ ~ ~ )  
and 

XXXVI (Kayytir) 

Circle readings, telescope being set on XXXII (PallakZinda) 
181°61' 811°61' 211'8' 81'8' 290°14' 1100 14' 9'26' 189'26' 88"89' 268'89' 

n n I' n n n n n 4 v 

Z58-36 156.20 159 '42  161.46 158.14 159-68  157-00 158.46 159.40 h57-92 
157 '88  158.96 1 60.74 158.60 1 59-16 1 59-12 160.40 158 '00  162 '36  h57.72 

1 58.06 160'20 2 58-68 1 57'60 
R 59-66 
h 58-08 

58-12 57-74 60.08 60.09 58'65 59'40 58'69 58'23 59-42 57'82 

147 '16  247'60 144'98 144 '78  148.66 146.54 144.84 147'98 146.68 147.16 
1 4 7 ~ 6 4 1 4 6 ~ 6 2 2 4 7 ~ 1 2 1 4 6 ~ 3 4 1 4 6 - 5 0 1 4 6 ~ 5 0 1 4 6 ~ 7 4 1 5 0 ~ 3 8 1 4 7 ~ 2 8 1 4 6 ~ 8 0  

147 '36  2 47-26 2 47'40 
1 47-56 

47'40 47-11 46'49 45-56 47'47 46-52 45'79 48-33 46-98 46-98 

M - Mean of Gronp 
c - Relatire Weight 
C - Colicluded Angle 

M =  5 8 " - 8 2  

w = 8 *or 
I - - - o - 1 2  
w 

C = 75' I 6'  58". 84 

M=46"'86 

w = 10 -36 
I - - - 0 ' I 0  
w 

C=57°3z '46"a8g  

At XXXVI (Kay*) 

February 1865; obeerved by Captain B .  R. BranJill with Trotcghton and Simm' 24-inch Theodolite NO. 1. 

Angle between 

XXXV (Pdchgrla) 
and 

XXXIII (Vutuktir) 

Circle readings, telescope being set on XXXV (PBchErla) 
209' 29' 2g0Z9' 988" 40' 108°0(Y 70 6%' 187068' 870 6' 2670 6' 1689 17' 846" 16' 

w n II n m n n e II 

1 19-46 11g.18 120*02 1 19-86 118 '28  1zo*40  118.52 I 20.18 118.92 E 17-02 
1 18.80 1 19-40 120-18  119.98 119-30  119.42 1 19-06 1 20'58 2 18-74 Z19.20 

19-13 19-59 20.10 19.92 18-79 19'91 18-79 20-38 18-83 18-11 

~f - Mean of Grou r 
to - Relatire ~ e i & t  
C - Concluded Angb 

M =  1 9 ~ 0 3 3  

= I 15 *go 
- = o 006 
w 

C,60041,19~.33 



4% 
MADRAS MERIDIONAL AND COAST SERIES. 

At XXXVI (I(ayyGr)-( Contitwed). 

Angle between 

XXXIII (VutukGr) 

and 

XXXVII ((Xurramkiinda) 

XXXVII ((Xurramk6nda) 
and 

XL (Pillimedu) 

Circle readings, telescope being set on XXXV (Pblchirla) 

209'29' 89" 29' 288" 40' 108'40' 7" 62' 187" 62' 8 7  6' 267 6' 16s 17' 8 W  16' 

4 )I 4 4 4 4 e I 0 4 

145'64 144.14 145'04 1 42-44 244.04 144 '60  244.14 43-80 1 44-70 1 46-12 
143 '98  143 '38  143 '54  2 42-68 1 45-31 143 '98  145 '08  143'" 144'52 145'56 

143 '32  
1 42-68 

44'81 43-76 43.65 43-56 44-69 44-19 44'61 43-51 44-61 45'84 

1 47-38 I  48-50 1 48s46 2 49-30 2 49-72 1 48-32 2 47-60 1 48'98 1 48.96 1 47.88 
1 47.36 1 48. 38 1 48-36 1 50.40 2 48-28 1 48-00 1 48-12 1 48.62 1 48'44 1 47-10 

47'37 48.44 48'41 49'85 49-00 48'16 47-86 48-80 48-70 47'49 

2f - Mean of Cfronp 
o - Relative Weight 
C - Concludedhgle 

M =  44**23 

= 10 .39 
_ I - - 0 'I0 
w 

C = 77'55'44'22 

M = 48"-41 

w = 16 -40 
I - =  0.06 
w 

c = 7oo jo'48~.4, 

At XXXVII (Gurramkijnda) 

Jmuay 1866 ; obsemed by Captai?a B. R. BranJill with Troughton alcd Simms' 24rinch Theodolite No. 1. 

II - Mean of @mu 
w - Relative ~ e i $  
C - Conaluded Angle 

M =  ~ 8 ~ ~ 4 8  

w = 2% '09 
l , 0 .05 
w 

C = 52'42' 28"*4g 

M=4911.73 

w = 6 -16 
I _ - - o -16 
w 

C = 61~36'49"*71 

M =  28u'46 

w = 6 -80 
I - = o -15 
w 

C = 47O zz' 28*.46 

Angle between 

XL (Pillimedu) 

and 

XXXVI (Kayy6r) 

XXXVI (Kayjdr) 

and 

XXXIII (Vutukdr) 

XXXIII (VutukGr) 
and 

XXXIV (Bandalduru) 

Circle readinga, telescope being eet on XL (Pillimedu) 

0" 1' 180°1' 79" 18' 269" 13' 168°%V 888026' 281" 81'67O86' 8 1 8 9 u  186*49' 

4 4 )I 4 4 n n 4 I 4 

127-11  128.80 128.78 h a  -78 128.78 128.16 ?J28-74?J27-1oZ27.86 Ztg.32 
128.60 129.16 128.48 hr%.80 1 26-92 127.86 h29.18 hz8-86  128-46  h28s52 229.34 

h29.08 

17-86 28.98 28-63 29-29 27'85 18-01 18.96 37-98 28-16 29-07 

1 5 1 ' 5 6 1 q g * 5 2  1 5 1 - q o h 5 0 ~ 0 6  ~ 4 9 ' 1 0 ~ 5 0 ' 2 o i 4 9 ' 4 8 h 4 8 ' 7 ) Z 5 1 ' 8 0 t 4 9 . 7 6  
1 49-72 1 48.38 1 50'04 8 4 9 -  12 1 49-06 I 49-04 h 49'60 h 49'44 1 52-44 1 46-48 

h48.40 
h r 7 - 1 6  

5'3'64 48'95 50'72 49'59 49-08 49-62 49-54 49-09 52-12 47'95 

1 27'26 1 28-14 1 27-58 L 29-82 I  30.62 1 29- 16 h 30'86 h 28-84 1 26.82 ~~~~16 
127.94 1 ~ 8 . 0 6  127.76 h29.78 1 2 9 - 9 8 1 2 9 . 2 6  h28.80 h28.22 126.56126.82 

I28 .02  h 30'20 
h 27'70 h2g.og 
?J 28.74 

27-60 28-10 27-67 29'80 30'30 29'21 28'42 28'53 26'69 28-32 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 4'-z. 
L 

At XXXVII (Gurramk6nda)-( Continued). 

Angle be tween 

XXXIV (Bandalduru) 
and 

XXXVIII (Gtudali) 

XXXVIII (Gtudali) 
and 

XXXIX (Anzpbdi) 

XXXIX ( h ~ p f i a i )  
and 

XL (Pillimedu) 

Circle readings, telescope being set on XL (Pillimedu) 

O01' 180'1' 79'13' 259°18' lbs025' 988'26' 237°87' 67O86' 816°49' 156'49' 

m 1 1 1 1 m .)( v m .)( 

1 5-32 2 6.26 2 3'74 h 4'18 2 4-02 I 4-12 h 2-30  h 5-46 2 6 ' 3 4  1 5-26 
2 5-76 2 5'94 1 4 ' 8 4  h 6 . 0 4  1 4 . 9 4  1 5 - 4 8  h 6 . 4 8  h 4 - 8 4  2 5-02 2 6'72 

h 6.28 W 5'88 h 5'66 
h 6 -84  h6 .02  
h 4.66 

5'54 6 - 1 0  4'95 5'11 4'48 4-80 5-23 5-15 5-68 5'92 

I 61.54 160.68 162.00 h60.08 l 6 2 . 0 8  159.84 h61.86 h60.66 160'30 2 62.04 
2 61-72 2 62'52 160 '50  h 59'22 2 62'60 162.60 h 59'58 h61-00  162.80 1 59-50 

2 61-18 h61.82 162 '18  h63.14 
162.94 

61-63 61-60 61-25 59-65 62.34 6 1 . a ~  61-09 60.83 61-76 61.91 

1 6-74 I 6-52 1 6.68 h 6'92 2 7-24 1 7-98 1 6.94 h 8-10  2 6 -01  2 5-36 
2 5-60 1 3-82 2 7-94 1 7 - 3 4  2 7-12 2 5-30 1 6 - 1 8  h 7-12 I 5-82 I 8-80 

1 6 - 2 4  2 7'76 2 5.82 h 5-68 
h 5-44 

6.17 5-53 7.31 7'13 7.18 7'01 6.86 7.61 5-89 6'32 

iK - Mean of Qrou r 
w - ~ e ~ r t i r e  ~ e i g R t  
C -- Concluded Angle 

M =  5"'30 

w = 16 . o r  
I - = o -06 w 

C = 68'53' 5"'31 

M =  61').33 

w = 10 - 7 8  
I - - - o -09 

w 

C = 55'27' '"'35 

M =  6fl.70 

= 0 ~ 4  
I - = o 908 
w 

= 73O58' 6U'66 

At XXXVIII (Gtudali) 

January 1865 ; ob8erved by Captain B. R. BrantJill with Troocghtola and Simms' 24-inch Theodolite NO. 1. 

Angle between 

~ X I X  (&gpdai) 
and 

XXXVII (Gurramkiindn) 

XXXVII ((3urramkanda) 
and 

XXXI V (Bandalduru) 

Circle readings, telescope being set on XXXIX (hBpfidi) 

167"8' 8310 8' 436" 15' 6g0 15' 81S027' 186' 27' 8C 89' 21C 89' llsO 61' 203.61' 

I a m 1 m 1 1 a # " 
2 37-71 I 39-88 1 40'36 I 39-38 2 40'02 1 39-08 1 38-54 1 39-64 1 37-48 1 41-32 
138.86 1 3 8 ~ 4 0 1 4 0 ~ 5 0 1 4 1 ~ 0 6  241.56 b39-36 239'92 139'46 138 '58  140 '72  

38-29 39-14 40'43 40'22 40'79 39-22 39-23 39'55 38-03 41-02 

l 4 8 ~ 2 o Z 4 8 ~ 4 6 l 4 8 ~ 1 6 l 4 7 ~ 8 0 ~ 4 9 ~ 4 6 l 4 8 ~ 8 0 l 4 8 ~ 5 0 I 4 6 ~ ~ 4 Z 4 9 ~ 1 2 ~ 4 7 ~ 8 0  
146.34 1 47.68 1 45.92 2 47'80 1 46-12 2 47-30 2 48'32 1 47-06 2 48'20 1 47'96 

147 '56  2 47'50 
2 48-76 

47.27 48.07 47'21 47-80 47-96 48.05 48-41 47'00 48-66 47-88 
r 

111 = Mean of Q m p r  
w - Belatire Weight 
C - Concluded b g l e  

M = 3gH.59 

= 'So 
I - - - 0 '12  
w 

C = 8 0 ° 3 8 ' 3 9 " . 5 9  

~ ~ ~ 7 w . 8 ~  

w = 18 -46 

- I - - o -05 
w 

C = 76' 23'47".82 



MADRAS YERIDIOXAL AND COAST SERIES. 

I 

At XXXIX (An~pfidi) 

February 1866 ; obserued by Captail8 B .  R. Branfill with Tt*oughton and Simm' 24inch Theodolite No. 1. 

Angle between 

XLII (JonangipdlEm) 

and 

Y LI (Kambikamdurga~n) 

YL1(Kambhkamdurgnm) 

and 
XL (Pillimedu) 

XL (Pillimedu) 

and 

XXXVII (Gurmmkiinda) 

XXxVII (Gummk6ndo) 

and 

XYXVIII (Gudali) 

Circle readings, telescope being set on XLII (Jonangipd6m) 

236" 49' 66" 4Y 316" 1' 136" 1' 85" 13' 216' 13' 114' 25' 294' 24' 193' 87' 13' 86' 

I I n I . n n I . I 

1 62-44 162.36 R62-20 h61.70 2 60.98 1 60'18 161.28 861'64 h63-06 h63.54 
162.38 159.34 h63.14 h62.56 163.58 1 6 1 ~ g o 1 6 t - 8 0 1 6 4 . j ~  h65-46 h62.24 
d62.13 162.24 d62.12 d63.17 161.52 h60.86 162.00 
d63.25 162-12 d61.86 d63-25 163.28 h62.66 160.52 

d62-76 
~363.80 

62'55 62-10 62'33 62.67 62'34 61-04 62-04 62-37 62'76 62.89 

120.56 118.64 h18-54 h18.92 1 20.00 119.08 221'04 l18.14 1422'02 i z o - 0 0  
1 19'14 2 19-76 h 20.30 h 19.22 1 17'82 120'26 1 19-28 1 19-38 h 20.30 A 18'72 
d19.57 '~20.44 d18.87 dzo.11 1 a o m g 8  h 17-54 
d20.69 dz1.48 d18.61 dzo.19 119'70 

19-99 20.08 19-08 19-61 19-63 19.67 20.16 18-35 21-16 19-36 

221.72 1 1 8 . 6 4 1 1 9 - 2 0 1 2 1 - 7 8  120'58 l r o - 4 8  118.32 122.72 h20'36 h19-70 
120.86 119'16 1 2 0 ~ 4 8  119 '32 1 24-00 119.72 121.52 Z 19-90 hzo.40 121.14 

1 20.46 1 22-40 h 20.94 
119.20 h 17-32 h 19.12 

h 21-60 h20'70 

21'29 18-90 19-84 20.55 21.06 20.10 20.23 20.68 10.38 20'42 

121-62  l22 .70  121.90 118'52 2 20'22 120'36 120'92 118-26 h 19-94 hz2'00 
121 '54 122-a8  121.40 120-62 119'30 121-08 1 19-04 130'42 hzz-06 120.26 
1 2 1 - 1 4  121'60 122.06 121'01 

Z 18'72 

21'43 22-49 21'65 20.25 19-76 20.72 19-98 19.87 21.01 21'13 

iK - Mean of Orou a 
s - Relative w e &  
C - Concluded Angle 

M=62"'31 

w = 16 -05 
- I - - o -06 
w 

c = 78'40' 2"'34 

M =  rg".71 

w = 12 -67  

_ I - - o a 0 8  
w 

C = pro 21' 1gW.69 

M =  

w = 9 ' I 7  
- I -  - o '11 
w 

C = 42'52' 20"'39 

M =  2 0 ~ ~ 8 3  

w = 8 - 8 r  
I - = 0 '11 
w 

C = 4 3 ° 5 4 ' 2 ~ W ' 8 ~  
- 

At XL (Pillimedu) 

Febmar*y 1865 ; observed by Captailr B .  R. BranJill with 5 0 ~ ~ g h t t m  and Simnts' 24-inch Theodolite NO. 1. 

Anglo between 

XxXV1 (KaYYfir) 
and 

XXSVII  (Gurramkiinda) 

Circle readings, telescope being set on XXXVI (Kayy6r) 

!24S037' 65O37' 324'49' 1040 40' U0 1 224' 1' 12s0 18' 30S0 13' 808'fS' 2%' 1' 

I v I 4 4 I n v n . 
844.46 143'88 h 42-38 h 45-08 h43-34 L 42-48 144.00 Z 43-80 R 45-26 h 44-32 
h44.92 144.18 143.42 144.18 1443.54 142.54 143.18 143.12 h44-76 143.90 

143 '16143.80 

44-69 44'03 42'90 44'63 43'44 42'51 43'59 43'46 44'39 44-01 

M - Mean of ff ronpr 
w -- Relative Weight 
C -- Concluded Angle 

M = 4 3 " - 7 7  

w = 1 6  - 2 6  

r =  .06 
w 

C = 56O26'43"'77 



PRINCIPAL TRIAN(3ULATION. OBSERVED ANGLES. 49,, 

At XL (Pil1imedn)-(Continued). 

df=MesnofCh.on r 
r, - Relative ~ e i g % t  
c - Oonoluded Angle 

M = 3 3 u s 8 6  

w = '40 
I - - - o '05 
w 

C = 63O g133".86 

M =  ~ " ' 1 8  

w = 18  . g o  
I - - - o '05 
w 

C = 5 2 0 4 4 1  2Y.16 

M =  46" '37 

w = 17 '40 
I - - - o -06 
w 

C = , 3 0 1 5 ' 4 6 N * 3 7  

Angle between 

XXXVII ((Xurrsmk6nda) 
and 

XXXIX (hEpGdi) 

X X X I X ( L ~ ~ ~ ~ ~ )  
and 

XLI (Kambdkamdurgam) 

xLI (KambLkamdurgam) 
and 

XLIII (Yerpet) 

Circle readinge, teleacope being set on XXXVI (Kayybr) 

a&" 37' a0 87' 824" 49' 14C 49' 44" 1' 2%" 1' 123" la' soan 18' 208" 26' 22" 25' 

'I w 4 4 w N w 4 n 

h33 .58  $ 3 2 ' 9 6  h35 .14  h 3 2 . 9 2  h33.82 233.56 1 3 3 ' 8 8  134.34 h 3 3 . 6 8  h32.32 
h 3 3 . 3 0  1 3 4 ' 5 2  h 3 4 - 7 0  h 3 3 . 7 0  h 3 3 . 9 8  1 3 4 ' 2 4  2 3 5 ' 0 8  2 3 4 ' 5 6  h 3 2 . 5 8  1 3 4 ' 3 4  

33 '44  33 '74  34 '92  3 3 - 3 1  3 3 ' 9 0  3 3 - 9 0  34 '48  3 4 - 4 5  3 3 - 1 3  3 3 - 3 3  

h  1 - 7 4  h  2.60 h  2 - 2 8  h  1 - 6 8  h  2 . 2 2  h 0 . 8 8  Z 3 - 6 4  Z 2 - 8 4  h  1.72 h  2 - 2 0  

h 2 - 7 0 h z ~ 5 4 h 2 ~ 5 6  h 2 - 8 0 h 1 ~ 8 4 l 1 ' 9 4 Z 0 ~ 8 0 ~ 0 - 6 4 h 2 ' 5 4  2 3 - 6 6  
1  1 - 8 4  1 0 ' 2 0  

2 ' 2 2  2 ' 5 7  2 -48  2 - 7 4  2 ' 0 3  1 - 4 1  2.09 1 - 2 3  1 - 1 3  2 ' 9 3  

h 4 7 - 0 0  h q 6 - g o  L  45.78 h 4 6 . 7 8  h 4 7 - 3 4  h 4 7 - 8 8  1  45.42 1  4 4 - 4 0  1 4 5 ' 7 4  1 45 '94  
h 4 7 . 3 8  h45 .76  h45 .92  h 4 5 . 3 4  h  47-08 1  4 6 - 7 8  1  4 6 - 1 8  2 4 6 ' 5 0  1  4 5 - 5 4  1  4 6 - 5 1  

1  4 7 - 2 4  

4 7 - 1 9  4 6 - 3 3  9 5 - 8 5  46-06 4 7 - 1 1  4 7 - 3 3  45-80 46-05 45 '64  46 '23 

At XLI (KamWamdurgam) 

March 1865; observed by Captain B. R. BranJill with Troughton and Simnts' 24-inch Theodolite No. 1. 

111 - Mean of Groa I 
w - Relative ~ e i g E t  
C ' oonoludd Angle 

M =  41f/.71 

w = 1 6  - 7 z  
I - - - o -06 
w 

C = 55" ~ 4 ' 4 1 ~ ~ 7 3  

M = 4 g W - 7 j  

w = 2 9  '30 
I - = o -03 
w 

C = 48' 58 '4gYm 74 

Angle between 

XL (PilIimedu) 
and 

XXXIX (8ni5pddi) 

XXXIX (Ang~fidi) 
and 

XLII (Jonangipslgrn) 

Circle readinge, telescope being set on XL (Pillimedu) 

00 1' 180'1' 79' 18' Z50° 12' 168O 24' 83B0 84' 887O87' 67O 37' 816'48' 1880 48' 

w N n 4. n v n w w w 

h 4 1 - 7 6  1 4 2 . 1 6  h 4 1 . 5 2  h 4 0 - 2 2  1 4 0 ' 7 6  h40-40  140.70 2 4 2 - 9 4  1 4 1 ' 7 2  Z 40'30 
140.58 1 4 2 . 1 8  h 4 z - 1 8  h 4 3 - 2 8  1 4 1 - 5 6  h 4 2 . 6 8  242.68 1 4 2 . 1 6  1 4 2 - 8 4  1 4 1 . 6 2  
2 40 '74  1 4 3 ' 6 2  2 4 4 - 9 2  d 4 1 - 3 5  1 4 1 ' 0 4  1 4 1 . 6 0  1 4 1 . 1 6  h 4 1 - 4 2  
1 4 1 ' 5 4  1 4 2 ' 4 0  1 4 1 ' 7 0  h  40.98 
8 4 0 ' 5 2  

41-03  4 2 - 5 9  4 2 - 5 8  41.62 4 1 - 1 1  4 1 - 4 2  4 1 - 6 9  4 2 - 0 9  41.99 40.96 

1 4 9 ~ 8 4 1 5 1 ' 0 8 1 4 9 ' 2 4 h 4 9 ~ 4 0 ~ 4 9 ' 0 8 1 5 0 ~ 9 4 1 5 0 - 6 8 1 4 9 ~ 9 0 1 5 0 ' 5 0 1 5 0 ' 1 2  
1  4 9 -  50 2 50.72 1  48' 16 h  50.34 1  4 9 - 9 8  h 50.02 1  4 9 - 4 0  1  48.90 1  48.76 Z 4 9 ' 9 0  
1  49.48 Z 48' 94 d 4 9 - 0 3  1  4 9 - 3 2  d  50.32 149 .32  d 4 9 . 1 3  
d  50'41 

4 9 - 8 1  50-25 48.81 4 9 ' 8 7  49 '46 50.43 50'04 49 '37  49.46 50 '01 



NOTE.-4tatione XXXTII (Nagari) and XXXV (Chlmbedu) appertain to the M d m  Longitudinal Seriee. 

M - Ib-11 of QTOU 
sa - Relatire W'sigE: 
C - Concluded Angle 

M = 52* '19  

w = 1 2  '37 
- I - - o - 0 8  
w 

C = 37' 2 '52" '21  

M=41w.05 

= l o  .79 

- = o -09 
w 

C = 4 5 ° 2 7 ' 4 ~ * ' 0 ~  

M =  '9*'3* 

= 5 '75 
f- - - 0 '17 
w 

C = 72'56' 19"-38 

M =  25Y.74 

w =  6 - 8 2  

- = o -15 1 

w 

C = 62'51' 25"- 77 

M = 10"- 15 

w =  8 - 4 0  

- I = 0 ' I 2  
w 

C = 36°48 '10Wa14 

Angle between 

XL1l(Jonsngi~Qim) 
and 

XLIV (Blttambedu) 

XLIV(R4ttambedu) 
and 

XXXV (Chlmbedu) 

XXXV (Chllmbedu) 
and 

XXXIII  (Nagari) 

-111 (Nagari) 
and 

XLI I I  (Yerpet) 

X L l I I  (Yerpet) 
and 

XL (Pillimedu) 

At XLI (Kamb6kamdurgam)-( Crmthzced). 

Circle readings, tslsacope being eet on XL (Pillimedu) 

0'1' 180°1' 79' 18' %QO U f  168' W 88sO %' 2ST'87' 610 87' 81BO48' 1WW 

Y n n n ~l e v w # I 

1  51'32 1  53-78  1 52-34  h  52-02 1  54-42  1  50'48 1  50'62 Z 50'38 1  5 1 ' 6 0  1  52-50  
1 5 2 - 8 2  151.56 151.76 h 5 1 - 4 4  152 .54  h50-26  151.04 153.06 152.62 1 5 2 . 2 8  
2 5 ~ . ~ 2 1 5 2 . 8 8 d g 2 - 3 8  1  5 4 ' 1 8  1  52'76 2 53'00 d  51-61 
d53 .15  1  53'72 1  53.28 

d 5 1 . 5 4  

52-55 52.74 52-16  51'73 53-72  51-66 50.83 52 '15  51-94  52-39  

h 4 1 . g o 1 4 1 . 1 2  h39.02 h 4 o - 9 8  1 3 9 . g o  1 4 1 . 3 4  140 .74  h39.62 h40 .84  1 3 9 . 3 0  
1 4 1 ' 3 2  1 4 2 . 5 4  h 4 1 . 8 6  h 4 1 . 5 6  1 3 9 . 5 2  4 4 2 . 4 8  1 4 1 . 1 6  h 4 1 - 3 8  h 4 1 - o a  h39 .42  
1 3 9 . 9 8 1 4 1 . 9 0 2 3 9 * 4 4  140.64 1  41.16 140 .92  h41 .90  h39'00 

2 4 1 - 1 1  d39.96 d 4 1 - 7 3  d 4 3 . 0 8  d 4 2 - 8 2  d 3 8 - 5 2  
d 4 2 - 3 6  - d  40-76  d39 .90  

4 1 - 0 7  4 1 - 1 9  40'36 41'27 40'48 4 1 - 9 1  4 1 - 2 0  4 1 - 1 5  4 1 - 6 5  39-23  

1 1 8 . 6 4  1 1 6 . 4 6  h z o - 8 2  h 1 8 ' 7 8  2 1 7 ' 3 6  h17.50 118.96 1 1 9 . 2 4  h 1 8 . 2 2  h19.96 
118.92 1 1 9 . 0 0  h z 1 . 3 0  h20-78  1 1 8 . 5 6  h 2 0 - 6 8  1 1 7 - 9 2  117.64 h 1 8 . 8 2  h 2 3 . 1 2  
h 1 8 - 4 0  Z z o ' 1 8  1 ~ 1 . 2 0  117.00 h  19.82 1 1 7 . 9 4  d20 .88  h  1 6 - 4 8  h z 2 . m  
d18 .25  1  1 7 - 4 0  120.86 d 1 7 . 5 8  h 2 1 . 2 8  d18 .98  d18 .56  120 .54  h 2 1 - 7 8  
d  1 8 - 4 5  d  1 9 - 9 8  d20.09 d 2 1 - o o  
d  18.59 d z z - 3 8  
d 1 9 - 4 1  

18'67 18-26 21.05 19-78 1 8 - 1 0  19-82  18-45  19-08  1 8 - 8 3  2 1 - 7 1  

126.64 1 2 8 - 1 4  123 .98  h25 .88  1 2 4 ' 4 6  h26 .60  125.68 125.22 125 .54  126.50 
126.80 225.48 h20.46 h a 4 - 5 8  127 .16  h a s - 1 8  1 2 4 ' 5 0  l 2 5 . 2 2  124 .82  104 .76  
h  26.68 Z 28.36 1  25.94 1  26.10 1  27-  14 1 2 5 . 1 0  1 2 7 . 8 8  
d  26.31 1  29.28 2 24.66 h25 .62  h  24.46 
d 2 6 . 5 1  125 .88  
d 26.65 2 22-92 
d  27'47 

26'72 27-82 23-97 25-23 25-91  06 .13  25-09  25-18  25.68 25'63 

h10.16 1  6.72 h 9 2 0  1 0 3 2  1 1 0 2  h  9 - 5 4  1 1 2 . ~ 4  1  9 - 7 0  1  9 - 4 2  1  .84 
112.64 1  7 - 1 6  1 1 1 . 8 2  h  8.58 1  9 -  8  h1o .70  110.58 110 .72  1  9.74 1 8 - 6 0  
1 1 2 * 4 8  1  8 - 4 8  1  6 .68  d  9-05 1  9 -50  2 7 ' 4 2  1 1 2 - 1 8  h ~ o - 4 2  
Z 10.36 1  8 - 5 2  1 1 1 . 3 0  h 9 ' 8 8  
1  10'86 1  10.60 1  10'46 

1 1 0 . 8 8  2 1 2 . 6 0  
z 1 1 . 0 2  
1 1 2 . 1 2  
l 1 1 . 3 2  

11-30 9 - 6 5  10'34 9 ' 3 2  I O ' I O  9 '39  1 1 - 4 1  10.87 9 '86  9.22 



PRINCIPAL !CRIANGULBTIOI!V. OBSERVED IWQLES. "z. 

NOTE.-Station XXXrTI (Nagari) appertaine to the lldadras Longitudinal Seriee. 

At XLII (JonangipdEm) 

March 1865 ; obeerved by Captain B .  B. Brmf;El with 5oughton and Simms' %-inch m o d o l i t e  No. 1. 

Af-AfmnofC)ton 
w - ~ i v e  ~ s i $  
0 ' 

M =  5ot"25 

w = 10 .79 
I - - - o -09 
w 

c = 72' 9 ' 5 0 ~ ~ 2 4  

M =  I o ~ . 2 0  

w = 
I 

25 '90 
- - - 0 '04 
w 

C = 5 2 ° 2 ~ ' ~ 0 u m ~ l  

Angle between 

XLIV ( m t b b e d u )  

and 

XLI (Kambthmdurgam) 

XLI (Kambhmdurgam) 

and 

XXXIX (8ngpGdi) 

Circle readinge, telescope being set on XLIV (Wttambedu) 

1ZP 81' 304O 81' 80S" 44' 23'44' 288066' 102°66' 2' 8' 18P 7' 81' 1W 261°1W 

4 4 n 4 I I 4 I 4 a 

148.06 1 49'50 2 50.80 148'82 151.22 150'22 249'20 151'12 149-68  150.90 
148.00 1 50.30 149'44 Z 49-12 152'20 150'68 1 50'30 149'06 151.14 Z 50'98 
1 51.64 150'74 
h 51'68 

49-85 49-90 50'12 49'02 51.71 50'45 49'75 50.31 50.41 50'94 

1 10.98 1 9-94 1 9.80 1 10.24 1 9-76 1 10.48 1 10.66 1 1o.10 Z 9-80 1 1 o . p  
l12 .16  1 8 - 7 8  1 9 - 8 6  110.50 1 9 ' 4 0  110'86 110'40 110'52 110'06 1 9-50 
1 g4 
h 10.98 

11'24 9-36 9-83 10'37 9'58 10.67 10.53 1o.31 9 -93  1 0 * 2 0  

At XLIII (Yerpet) 

February 1865 ; obeerved by Captah B. B. BranJill with 5oughtvn and Simms' 24-inch Theodolite No. 1. 

M - ~ e c m o f  h a  I 
w - ~ s l . t i v a  we& 

O' Conoluded dngla 

M  = 4'"43 

= 25 '0° 
I - - - o -04 
w 

C=69°56 '4"-43  

M =  36"'07 

w = 16 -13  
I _ - - o -06 
w 

C = 5g0 3'36"-06 

Angle between 

XL (Pillimedu) 

and 

XLI (Kamb4kamdurgam) 

XLI (&mb~kmdurgm) 

and 
XXXIII (Nagari) 

Circle readinge, teleacope being set on XL (Pillimedu) 

129'1' 809" 1' e08912' BS" 1Y 287O24' 107O84' 6'86' 1 W W  86'48' 286'4B' 

v 4 4 4 a w a 4 w I 

h5-06  h4 .56  h 3 - 8 8  1 5 - 1 6  Z 4-58 Z 4-38 2 4 - 6 2  2 4 - 4 8  h4 .70  h4 .80  
1 3'80 1 4 - 8 4  1 2.88 1 3.74 1 4-92 Z 3-01 1 5-48 1 4-70 1 5-16 h 3'74 

. 

4'43 4-70 3 -38  4'45 4'75 3-70 5-05 4'59 4'93 4'27 

h36.34 h36.10 h 34-46 1 35-52 Z 37-01 1 34-86 1 35-74 1 35-64 h 35- 54 h 36-44 
h37.36 h34.62 h36.96 137'50 1 36'36 136'12 135'24 136'84 135'70 h37.40 

135 '26 

36-85 35'36 35'56 36'51 36'69 35'49 35'49 36-14 35-61 36-92 



62-z. MBDRA8 MERIDIONAL IWD COAST SERIE8. 

No=.-Stationr XXXIII (Nagari) and XXXV (Chgmbedu) appertain to the M&aa Longitudinal Series. 

At XLIV (Ettambedu) 

Hay 1865 ; obsemed by Captain B. B. BrartJill with Troughton and Sirnms' 24-inch 5eodol i te  No. 1. 

M - MCIUI of ~ r o u p .  
w - Relative Weight 
C - Concluded Angle 

a 

M = 3 1 ~ - 6 0  

w = 17 -19 
I - =  0 . 0 6  
w 

C = 68'31' 31"-59 

M = 1 9 w ' 9 2  

= 20 .86 
I - =  0 . 0 5  w 

c = 70' 47' 1 9 ~ '  93 

Angle between 

XXXV (Chllmbedu) 
and 

XLI  (KambBkemdurgam) 

XLI (Kambhmdurgam) 
and 

XLII (Jonangipdllm) 

Circle readings, telescope being set on XXXV (Chgmbedu) 

189'20' 819"80' 8180 88' 880 82' 297'44' 1110 44' 16066' 196°56' 960 f3' 276'ff 

# I 4 I * 4 I I I I 

132.92 131'38 1 3 ~ 2 4  132'00 229-82 131.94 1 30'60 1 30.04 1 29-38 132'70 
131'62 231-50 231.46 132'42 132.40 2 31-50 129'90 131'22 132.94 130.78 
131'04 132'12 131'56 Z 33.40 133'36 132'42 132.16 229.38 129-98 132 '70 
131'90 131 '30 131'70 2 33'36 130'60 

131.54 

31-87 31-67 31-42 32-61 31-72 31'89 30'89 31-11 30.73 32-06 

1 20.78 119'34 120.58 1 19-20 Z19.28 1 21-10 119.88 1 2 2 - 1 4  122.14 121'44 
120.36 119.82 119.82 220.08 120.06 120.80 119.12 118.12 l 2 0 . j ~  119.44 
119'38 Z19'22 119'7a 119'80 118'41 121'02 119'04 1x9'52 ~~~~18 118'60 

120'04 1 19-06 119'52 1x9'14 
119.66 - 

20.17 19-46 ao'oq 19'69 19-45 20'50 19-35 19-79 20-94 19-83 

At XXXIII (Nagari) 

Harch 1865 ; observed by Captain B .  R. BralzJilZ with Troughton and Simms' 24-inch Theodolite No. 1. 

Angle between 

XLII I  (Yerpet) 

XLI  (Ka,mb&amdurgam) 

XLI(Kamb8kamdurgam) 
a d  

XXXV (Chgmbedu) 

Circle reading, teleecope being eet on XLIII  (Yerpet) 

t48'18' 68O18' 88F'l' 148'86' 41°87' 221°87' 1 W  60' 800049' 200' 1' W1' 

I I I # v I * 4 II I 

h57-94 158.86 258.66 159.46 155.92 159-40 162'18 159'58 158.76 158'92 
160.22 h 59-98 159.28 158.06 1 55-60 1 59-10 1 56'80 156.60 h 58.48 h 59-90 
h59.38 h 6 0 - l o  159 '80157 .30  158.74 h58-74 159'04 160'18 258.72 h58-30 

158-96 1 60. 68 h 59'88 d 58-73 
h60.94 157'92 
h 60'80 

59-18 59'65 59'25 58-27 58'49 59'08 59'32 59-06 58-67 59'04 

h30-68 h31.42 133.74 1 31-54 136.66 131'06 1 29-94 132'54 h31-74 h 28-81 
h 3 0 ' 6 0 h 2 9 ' 4 0 2 3 4 ' z z  132.44 136 .28131 '54134 '56  133'22 h31.28 h30-26 
h30-78 h32.30 131.94 133.50 134'60 hz9-42 134.30 h28.36 h30-36 h30-28 

132 '94 1 32'98 h30.82 d31-21 
h27'20 133'88 
127.98 

30'69 31-04 33.30 32'49 32-61 30'67 33-13 31-24 31'15 29-79 

11 - Mean of (fr~upr 
w - Ralntive Weight 
C - Conoluded dngle 

M =  S9m.w 

= '5 '57 
I - = o -06 w 

C = 58' 4' 58"- 98 

M =  31"'*61 

w = 4 .19 
I -  - - o  '24 
w 

C = 54' 55' 3 iw. 66 



PRINCIPAL !I!RIANBULATION. OBSERVED ANGLES. 
53-R. 

NOTE-Statione XXXIII (Nagari) and XXXV (Chimbedn) appertain to the Madr~u) Longitudinal Series, and XXXIX (DMr) and 
XLI (Shjib) to the Bider Longitudinal Seriee of the South-East Qudrihteml. 

At XXXV (Chgmbedu) 

May 1865 ; observed by Captain B. R. BranJilE &tA Troughtvn and Simms' 24-inch meodolite No. 1. 

Angle between 

X ~ I  ( ~ ~ ~ ~ ~ i )  
and 

XLI (Kambhkamdurgam) 

XLI (~ambbksmdnrgam) 
and 

XLIV (R4ttambedu) 

Circle readings, telescope being set on XXXIII (Nagsri) 

118' 10' Bg8' 10' 197'22' 17'22' 276'94' 9634' 36S046' 176'46' 74' 68' 86C 57' 

n n n n n n n n n w 

Z 12-76 1 13-94 Z 14-80 114.58 Z 12-40 112'36 113.44 113.68 Z 12-68 115.22 
115 '98  2 14-74 114.14 114-28 113.94 115.26 114.32 h 15-84 111'96 115.36 
z16.02 115'1a 113.36 115.14 114.00 114.oa 113.44 114.52 115-28  114.86 
1 15-00 113.78 

14-94 14-60 14-10 14-67 13-45 13-88 13'73 14.68 13-43 15-15 

150.84 149'9a 149 '78  150'34 151 '34  14g '50148 '80  150 '32  248'42 150'12 
Z 49-72 148 '76  150.14 h51.40 150.74 149.72 149 '64  h 4  -18 150'10 148.42 
1 49-oa z 49- 18 1 50'48 lb49.78 1 49-60 1 49.84 1 5 1.86 1 4 -96 1 48-80 1 49.54 
149 '78  1 50.04 

B 

49'84 49'29 50'13 50'51 50'56 49'78 50'10 49'49 49-11 49-36 

M - Mean of CIroupr 
v - Relative Weight 
' COnoluded 

M =  14"'26 

= 
I 

' 5  ' 70  
- - - o -06 w 

C = 5%' 8' 14"-a6 

M = ~ ~ N . ~ ~  

w = 24 30 
I - = o -04 
w 

C = 66' 0'49~082 

At xxx1x @&) 

December 1860; and January 1861 ; observed by Lieutenant J .  P .  Baaeni, B.E., with Barrozo'r 
24-inch Theodolite No. 2. 

Angle between 

XLI (Stinjib) 
and 

XLV ( G u n h m a )  

XLV(Bundhmma) 
and 

XLVII (P@6yi) 

Circle readings, telescope being eet on XLI (Stinjib) 

218098' 88088' ZgYSV 112'60' 12'8' 198'8' 91' 16' 271'15' 170'27' 8 W 8 7 '  

I )  n n n n n n n n w 

126.80 Z 26-00 h28.16 h28.38 h29.18 Z 27.12 127.98 Z 24.98 Z 29.76 129.68 
1 26'82 105 '98  ha7-54  h 17-48 h 27-42 1 ~ 7 ~ 1 8  127'54 126.58 Z 19-06 129.54 

128-12 

26.81 15'99 27'85 27-93 28-14 27.15 27-76 25.78 19-41 agq61 

l10 .06 Z 10'42 h ~ o - 7 8  h ~ o - 0 4  h 7.62 1 6 - 1 8  1 9 - 5 2  Z 11 '02 1 8 '44 111'22 
1 9.48 110.86 h 9'22 h10-28 1 7-54 1 7 - 1 6  1 9-50 1 9-90 1 9 -70  110.66 

9'77 10'64 I o ' m  10'16 7-58 6 - 6 7  9-51 10.46 9 -07  1oag4 

If - Mean of (fmp 
lo - Relative Weight - Ca'cludbd dngle 

M  = 27"- 65 

w = 5 - 8 1  
I - - - 0 -17 w 

C 7 9 ° ~ ~ ' 2 7 " ' 6 5  

M = 9"*48 

to = 5 ' 1 0  
I - - - 0 ' 2 0  
w 

= 6,0 ", 9M.48 



54-, MADRAS MERIDIONAL AND COAST SERIX3. 

NOTE.--Stations XXXIX (Dhhr) and XLI (Shnjib) appertain to the Bider Longitudinal Seriee of the LJouth-East Quadrihteral. 

At XLI (Shjib) 

December 1860; observed by Aieutenant J. P.  Basevi, R.E., and Mr. 8. Clarksols with Barrow's 
24-inch I'heodolite No. 2 .  

M - Mean of QTOU r 
ao - Relatire weigEt 
C - Concluded Angle 

= '5"'57 
= 4 '19 

I - - - 0 '24 w 

C = 42'45' 15".60 

M = 36". 24 

= .74 
I - - - 0 .08 
w 

C = 450 11136a.23 

Angle between 

LXVI (Kappakhda) 
and 

XLV (Gunamma) 

XLV ((tundtilamma) 
and 

XXXIX (Dhh) 

Circle readings, telescope being set on XLVI (Kappakllnda) 

0" 2' 180' 2' 79" 13' 259" 13' 158' 26' 838' 26' 237' 37' 67'88' 816'48' 136'49' 

n n I! n n n n n n v 

I14.34 112.34 h 17-08 h 14-48 115.60 118.38 h 17-51 h 15.80 1 12.90 1 14-20 
1 14-58 1 12-08 h 16.72 h 16-44 1 17-64 1 15.46 h 15'54 h 18'44 1 14-68 1 14'38 

h 15'00 115.54 118.08 h16-60 h15.92 h17.68 
h 15'42 

14-46 13-71 16.45 15.46 I 16-81 16.33 17-31 13'79 14'29 

135.66 136.60 h37.10 h35.70 137'54 135.66 h34-52 h36.84 136.92 2 37-00 
136.08 137.98 136.54 h35.88 135.68 134.38 h36.44 135.42 137-58 136.00 

1 35' 98 h 34-46 

3sm87 37"9 36'82 35-79 36'40 34'83 3 ~ ~ 4 ~  36'r3 37"s 36'50 

At XLV (Gundilamma) 

January 1861 ; observed by Lieutenant J. P. Basevi, R.E., with Barrow's 24-inch Theodolite No. 2. 

Angle between 

XLVII (PagulrByi) 
and 

XXXIX @hh) 

XXXIX (DMr) 
and 

XLI (Shnjib) 

XLI (SQnjib) 

XLVI (Kappak6nda) 

Circle readinge, teleecope being set on XLVII (Pagulriyi) 

0'1' 180" 0' 79" 13' 269' 13' 168°26' 838' 26' 287' 37' 57'37' 8160 49' 186O49' 

v I n n n n n n n v 

h59.32 156.22 158.66 h58-60 h60.86 159.52 160-60260-36 h58-26 h59.38 
1 58'82 158'84 157.86 h 59-28 h59-74 1 59-56 161.72 159.38 h58-76 h 56.02 

155'18 h 59'62 h57.52 
d57.70 

59.07 56'75 58'26 58'94 60.07 59'54 61'16 59'87 58'51 57'66 

h 5 7 ~ 1 6 1 5 8 ~ 0 4 1 5 6 ~ 8 2 1 5 6 ~ ~ 4 h 5 5 ~ 5 8 1 5 7 ~ 1 2 1 5 7 ~ 6 8 1 5 7 ~ 3 0 1 6 0 ~ 0 4 1 5 8 ~ 3 6  
1 5 6 ~ 8 4 1 5 7 ~ 5 4 1 5 8 * 5 ~  155.94 h57.10157.~6 157.28 155.56 159.20158-18 

158.88 d56-91 h 56.24 158.36 d58.33 

57'O0 ~ ~ ' ~ 5  57'67 S6'43 56-31 57-19 57'48 57'07 59'62 58-29 

161.06 h60-28 161.06 160'14 1 59'48 1 59-00 1 59'78 161.06 h61.20 h60'54 
h59.78 160.56 160*70 162.50 159.88 1 59'1a 159.70 l63.20 h61.40 161.52 

161.74 159'24 
158'70 

60'42 60'42 60'88 61.46 59'68 59.06 59'74 60'55 61-30 61-03 

M - Mean of Oroupr 
w - Relative Weight 
C - Concluded Angle 

M=58U'98 

W = 
I 

5 '21 

- = o 19 
w 

C = 49' 38' 58". 96 

M=57U'52 

= .05 
I - = 0 'I1 
w 

C = 55°36'57M-5~ 

M = 6 0 ~ ~ 4 5  

w = 10 -71 
- I -  - o -09 
w 

C = 51'46' oH-47 
h 



PRINCIPAL TIIItlANGULATION. OBSERVED ANGLE% 56-E. 

NOTE.-Station XLI (Shjib) appertains to the Bider Longitudinal Series of the South-Eset Quadrilateral. 

At XLV (Gund6lamma)-( Cmtinued). 

df - Mean of &on r 
UJ - Relative 
C - Concluded Angle 

M = 23"-67 

w = 15 -40 
I - = o -06 
w 

C = 77°36'23ff'71 

M =  381"47 

w = 6 -32 
I - - - o -16 
w 

C = 65O24'38"'46 

M =  60"'41 

= 5 '92 
I -  - -  0.17 
w 

~ = 5 ~ 0 5 7 '  On.41 

Angle between 

XLVI (Ka~~akanda) 
and 

XLVIII (NBgal) 

XLVIII (Nhgal) 
and 

XLIX (Kalim4midi) 

XLIX(Kalimhmidi) 
and 

XLVII (Pagulrhyi) , 

Circle readinge, telescope being eet on XLVII (Pagdriiyi) 

0°1' 180'0' 79' 13' 259' 13' 158'25' 838' 26' 287'37' 67" 87' 316"4V 136' 40' 

n n n n n w ,I q n n 

h z 3 - 8 4  h 2 3 . 1 0  l 2 6 * 0 0  h22.56 1 2 3 ' 4 4  123 .34  Z 22.68 124.74 h23.02 h23.30 
h z 3 - 5 0  123.20 2 23-72 h26 .20  124.02 123.50 124.08 1 2 2 . 8 4  h24.36 h a 1 . 9 4  

124 .70  123 .64  1  24.56 

23'67 23'15 24-81  24-13  23-73  23-42 23-38  24-05 23'69 22-62  

h 4 0 - 5 4  h 3 8 - 2 2  138.76 h 3 7 . 6 0 1 3 7 - 3 4  138 .88  2 3 8 . 8 0 1 3 7 . 2 8  h 3 7 . 6 0 h 4 0 . 7 2  
Jr40.44 2 39-24  1  37.94 h 3 6 . 6 2  1 3 9  76 h 3 7 - 2 6  138 .62  2 35-78  h38 .04  h40.08 

1  3 7 -  10 1 3 8 . 3 8  d 38-77  1  37.86 

40'49 38 '73  37'93 37-11  3 8 - 4 9  38-07 38'73 36'97 37-82  40'40 

h60.08 h 6 r . 8 8  158.96 h 6 0 - 8 2  159.92 1 6 1 . 5 8  157 '78  159.36 h 6 1 . 8 4  h 6 1 . 8 4  
h59 .24  1 5 9 ' 8 4  161.46 h 6 1 . 5 0  160.24 h59 .48  158 '16  h 6 0 . 1 ~  h 6 1 . 4 4  h 6 ~ - 2 0  

1 6 2 ' 2 8  160.94 h s g - 5 8  h 5 7 . 4 8  h 6 1 . 9 8  

59-66  6 1 - 3 3  60 '45  6 1 - 1 6  60.08 6 0 ' 2 1  57-81  59.74 61.64 6 2 - 0 1  

At XLVI (Kappakijnda) 

January 1861 ; ob8erved by Lieutenant J. P. Baaevi, R.E., with Barrow'e 24-inch Theodolite NO. 2. 

M - Mean of Groups 
w - Relative Weight 
C - Concluded Angle 

M = 47"'41 

~Z,J = 8 .IS 
- I - - 0 'I2 
w 

C = 47°32147u'41 

M =  45W'17 

= 3 '52 
I - - - o '28 
w 

c =  85O28'45".17 

Angle between 

XLVIII (NBgal) 
and 

XLV (Gundhlamma) 

XLV(Qund41amma) 
and 

XLI (Shnjib) 

Circle readings, telescope being eet on XLVIII (NBgal) 

226" 69' 46'59' 8060 11' 1260 11' 26'23' 405" 28' 104P 36' 284" 86' 183" 47' 

n w w w N w n n ? II 

h45.22 h  46'66 h 4 7 - 2  h46.72 h 4 7 - 5 4  2 48.32 h  47-50  h  48.52 h46.00 h48 .00  
h 4 6 - 6 6  h 4 5 - 9 8  h 4 7 - 7 0  h47 .34  h 4 7 - 4 2  1 4 9 ' 6 2  h48 .78  h 4 7 - 8 2  h46.24 h48.38 

h  49-76 

45 '94  46'32 4 7 - 4 6  4 7 - 0 3  47 '48  4 9 - 2 3  4 8 - 1 4  4 8 - 1 7  46-12  4 8 - 1 9  

146.50 h 4 6 - 4 6  h 4 4 - 7 4  1 4 4 . 6 4  h  42'64 Z 44.02 h  4 4 - 7 1  h 4 5 - 9 2  h48.86 h46.26 
h46.86 h47 .58  h43 .66  h45.08 h43 .02  h42.36 h43.86 h q 4 ' 7 0  h47 '56  h 4 4 ' 9 4  

1  43-06 h 4 6 - g o  

46-68  4 7 - 0 2  4 4 - 2 0  44'86 42 '83  43-15  44'29 45'31 47 '77  4 5 - 6 0  



B6-z. 
MADRAS MERIDIONAL AND COAST SERIES. 

NOTE.-Station XXXIX (Dhhr) appertahu to the Bider Longitudinal Series of the South-East Quadrilateral. 

At X L V I I  (Paguldyi) 

January 1861; obsemed by Liezltefiafit J. P. Basevi, B.E., with Barrm 'e  24-inch Theodolite No. 2. 

Angle between 

XXXIX @hk) 
and 

XLV (GundsJamma) 

XLV (GFundi4lamma) 
and 

XLIX (Kalhdrnidi) 

Circle readings, telescope being set on XXXIX (Dhdr) 

Z4S081' 68" 31' 8210 48' 1 4 7 O 4 8 '  46" 66' 826' 66' 146'7' 8060 7' 206' 19' 85' 19' 

n N r( n n n 1 n n 1 

h 5 5 - 5 0  1 5 5 - 1 0  1 5 3 ' 4 6  2 53 -16  1 5 3 ' 4 8  1 5 3 . 3 4  1 5 4 ' 9 6  1  54'32 h 5 2 . 9 0  h 5 0 - 5 2  
h 5 4 ' 8 6  155 .38  1 5 4 ' 1 8  1 5 3 ' 3 4  1 5 2 . 4 8  1 5 3 . 7 8  1 5 5 ' 4 0  1 5 3 ' 9 4  h 5 3 - 1 0  h 5 0 - 5 6  

55 '18 55 '24  5 3 - 8 3  53-15  52 '98  53 '56 55-18  5 4 - 1 3  5 3 - 0 0  50 '54 

h ' 4 0  Z I I ' O ~  2 8 .08  1x0 '08  1  7 - 7 8  1  8 - 4 0  1  6 - 5 1  1  8 - 0 4  h  1 1 - 8 2  h  1 1 - 8 2  
h - g o 1 1 0 * 7 4  1 7 - 0 2 1  8 - 9 8  1 8 - 1 4  1 9 - 3 4  1 6 . 8 8  1 8 ' 1 4 h 1 o ' g o h 1 1 ' 4 2  8 

h 8 . 8 6  
h 7 ' 3 4  

- 

9.15 10.89 7 - 5 5  9 - 5 3  7 - 9 6  8 .87 7 - 4 0  8-09 1 1 - 3 6  1 1 ' 6 z  

3f - Mean of C)ro~pa 
w - Relative Weight 
C - Concludedilngle 

M = j 3 " - 6 9  

= 4 '90 
I - - - 0 '20 w 

C=63O 9'53"-69 

M =  9u.24 

w = 4 . 0 1  
I - =  0 - 2 5  
w 

C = 4 8 ° 2 0 '  gn'24 

At XLVIII (Nhgal) 

January 1861; obeerved by -Lieutenant J. P. Basevi, R.E., with Barrm 'e  24-inch meodolite No. 2. 

Angle between 

LI (Elangoi) 
and 

L (NallakZinda) 

\(Nallak6nda) 
and 

XLIX (Kalimgmidi) 

Circle readings, telescope being set on LI (Elangoi) 

106" 28' 285' 28' 1840 39' 4' 89' 268" 6Y 83" 62' 848" 4' 163' 4' 68" 16' 2420 16' 

N n n n n n I n n I, 

h 3 g - 3 8  h 4 2 - 1 6  h 3 9 - 3 4  h37.96 h 3 9 - 7 0  h 4 0 . o ~  138 .18  1 3 7 . 1 2  h 3 8 - z o  135 .16  
h39 .66  h40.70 h 3 g - 4 0  h 3 g - 1 8  h 3 g a g o  h 3 8 . 7 0  138 .68  1 3 8 . 4 8  h 3 6 - 8 6  1 3 6 . 4 0  

h 3 9 . 1 8  1 3 5 ' 9 8  

3 9 - 5 2  40.68 3 9 ' 3 7  38 '57  39'80 39 '36  3 8 ' 4 3  37-80  37 '53 35 '85  

h 8 . 2 8  h 7 ' 1 8  h  4 - 2 4  h  4 ' 8 2  h  4 - 1 4  h  5 '22  1 3 - 4 0  1 4 - 4 2  h  5 -76  1 7 - 3 0  
h  6 - 9 2  h  8 '26  h 3.62 h 5.00 h  3 ' 9 4  h 4 '76  1  3 - 3 6  1  3 - 3 6  h 5-40 1  7 - 8 0  
h  7 - 6 4  1  7 - 7 2  

3f - Mean of Group8 
w - Relative Weight 
C -- Concluded Angle 

M = 38'"69 

w = 4 -74 
_ I - - 0 '21 
w 

C = 56" 7'38"-69 

M =  ~ " ' 3 6  

w = 3 '42 
I - =  0 - 2 9  
w 

C =.8801g8 sn'37 

M =  25''.43 

w = 8 ' 7 7  
I - - - 0 'I1 
w 

c = 550 r5'2f.44 

I 7 - 6 1  7 - 1 2  3 ' 9 3  4 - 9 1  4 ' 0 4  4 .99  3 ' 3 8  3 - 8 9  5 - 5 8  7 - 5 5  

XLIX (Kalimhfia) 
and 

XLV ( G u n h m a )  

1 23-86  1  25-84  1  26-50 1 2 5 ' 2 2  h25 .88  123.96 1  26-72  125.74 h  23-22  h 2 4 - 4 2  
Z ' 4 ' 7 4  1  24 '62  1 2 6 . 3 8  1 2 3 ' 4 2  h25 .60  h ~ 6 - 0 4  1 2 6 ' 0 6  1 2 7 ' 7 4  h26 .04  h 2 4 . 7 4  

h 2 5 . 2 8  1  27' 26 1  26' 56 

2 4 - 3 0  2 5 - 2 3  1 6 - 4 4  24-32  2 5 - 7 4  2 5 - 0 9  26.39 2 6 - 9 1  25-27  14-58  



PRINCIPAL TRIBNGULATION. OBBERVED ANGLES. 

I 

At XLVIII (NBga1)-( Continued). 

Angle between 

XLV (aundhlamma) 
and 

XLVI (Kappakiinda) 

Circle readings, telescope being set on L I  (Elangoi) 

106'28' 285" 28' 184' 89' C 89' 4 ~ 9 ~ 6 b  83' 68' 849'4' 163'4' 62" 16' 8480 16' 

n n n I, 4 n n v n n 

151.86 152'28 150.58 152'62 h48-34  h4g-70 150 '38  152'48 h52-12 h52-38  
150.72 1 52-58 1 50.76 1 53-48 h49.30 h47.86 1 52-72 1 50.52 h 50.40 h 52.32 

1 50' 50 1 50.02 1 50.44 

51-29 52-43 50.67 53.05 48.82 48'78 51-20 51'01 50-gg 52-35 

M = Mean of Qmn I 
VJ - Relative Weigft 
' dng'e 

M = 51"*06 

t(l = 4 v46 
J - = 0 '22 
w 

C=54°50'5~"'06 

At XLIX (&lidmidi) 

Febmaq 1861; observed by Zieutelzant J. P. Bmevi, B.E., with Barrow's 24rinch Theodolite No. 2. 

iU - Mean of  group^ 
w - Relative Weight 
' COnoluded 

M =  5oU*76 

w = 5 '0% 
I - = 0 '20 
w 

C=7~~4~'50"'7~ 

M = 58"-6% 

to = 5 '20 
1 - = o '19 
w 

C = 590 ,91 5gM.62 

M =  17"'72 

W = 3 '52 
_ I - - o '28 
w 

c = 45022'17'tm72 

M = 23". 96 

= 14 .70 
I - - - o '07 w 

C = 43'45' 23"*96 

Angle between 

XLVII (Pagulrhyi) 
and 

XLV (Gun-a) 

XLV (Gundwa) 
and 

XLVIII (N8gal) 

XLVIII ( N ~ ~ ~ )  
and 

L (Nallakilnda) 

L (Nallakilndm) 
and 

L I I  (Kappa) 

Circle readinge, telescope being eet on XLVII (Pagulrhyi) 

183" 36' 8" 36' %ao 48' 880 48' 84%' 0' 16!P0' 61" 11' 841°11' 1 W  OR' 820' 24' 

n n n # n I n w n n 

h4g-84 h52.06 h5o'oo 150'08 150.54 149-48  152.44 151'98 h50-08 h52-08 
h 4 8 . g ~  h51-10 h49.54 147.80 151.14 148.70 152 '94  151'96 h52.50 h5a-42 

149.58 h 50'08 

49-38 51-58 49'77 49'15 50'84 49.09 52'69 51-97 50'89 51.25 

h59-18 h60-84 h 59-12 1 59.84 157.90 159.30 156.24 158 '08  2 57.42 157.08 
h59.64 h60-50 h60.26 l60 .00  158.08 159.60 156.70 157.60 2 57.74 157.28 

59.4' 60'67 ~ 9 . ~ 9  59.9' 57-99 59-41 s6 '47 ~ 7 . ~ 4  5 7 ' ~ ~  5 7 . 1 ~  

h20-94 h20-26 h15.72 117'18 116.24 116-00  116.80 116.52 119.26 1 19-92 
h 18'38 h18.60 h15-10 118.04 116.58 1 1 6 ~ x 0  116'58 1 16-10 119'88 1 19-42 
h 19-10 1 17.10 

19.47 19-43 15-97 17-61 16-41 16-05 16-69 16.31 19-57 19-67 

R25-48 123'48 123'82 123'56 124'48 2 25.46 123'68 123'34 122.78 2 23.50 
ha4.12 122.54 224.68 123'80 124.88 125.28 t 23-90 123.12 E 23'78 Z 23-54 

24-80 23-01 24-25 23'68 24.68 25'37 23-79 13-23 23'28 23'52 



68-, 
MADRAS BfERIDIONAL AND COAST SERIES. 

At L (Nallakanda) 

.February 1861 ; 

Angle between 

XLVIII (Nlignl) 
and 

LI (Elangoi) 

LI (Elangoi) 
and 

LIII (NbwilmZjtta) 

L I I ~  ( K Q ~ ~ ~ ~ ~ ~ ~ ~ )  
and 

LIV (Pothkiinda) 

LIV (Pothkiinda) 
and 

LII (Kappa) 

LII (Kappa) 
and 

XLIX (Kalimimidi) 

X L I ~  (Kalimhmidi) 
and 

XLVIII (Nligal) 

obeerved by Lieutenant J. P. Bmevi, R.E., with Barrow'e 24-inch TheodoEite No. 2 .  

Circle readings, telescope being set on XLVIII (Nbgal) 

O"lf 1800 1' 79'12' 269" 12' 158" 24' 838'24' 237°87' 67" 87' 816049' 136049' 

rf I If 11 w If m m R I 

h 5 4 - 0 0  1 5 1 . 7 ~  h 5 3 - 7 4  h52.02 h 5 6 - 0 4  h 5 3 - 1 0  h 5 4 - 9 0  h 5 3 - 1 8  h 5 3 - 2 2  151.06 
h52.80 1 5 3 ' 0 0  h5.1'00 h 5 2 - 5 4  h 5 6 - 8 2  h 5 5 - 2 8  h55.58 h54 .66  h 5 3 . 0 4  1 5 1 ' 7 4  

A 53-30 

53'40 52-35 53'87 52-18 56-43  53'89 5.5'24 53-92 53 '13  5 1 - 4 0  

h30.44 Z 29-18 h30.26 h31.80 h 3 1 - 1 4  h 2 9 - 1 4  h 3 1 - 4 4  h28.10 h z 8 - 1 6  h30-82 
h31 .24  129.60 h33.20 h30.86 h  28-12 h  27-58 h 3 o * o o  h.27'98 h30.16 b29.66 

h 3 1 - 7 2  h  29'38 h  27'92 h 2 8 - 6 2  

30'84 29.39 3 1 - 7 3  3i .33 29-55 ~ 8 ' 2 1  30'72 28-04 28-98  30.24 

h  59-08 159 .64  h60.72 h  59-92 h 5 9 . o ~  t60.30 h60.26 h62.24 h60.98 h 5 9 - 1 2  
h 5 8 ' 1 4  159.90 h 5 7 - 5 6  h 5 9 - 2 8  8 5 9 - 1 0  1 6 0 ' 5 0  h 6 1 ' g a  1 6 0 ' 4 4  hbo-30  h 6 0 - 1 8  

A 60- 50 

M - Mean of Qrou 
w - Belatire 
c Concluded Angle 

M = 53*'j9 

to = -31 
- I - - o -23 
w 

c = 8 0 ° ~ 5 ' 5 3 " ' 5 9  

M =  29"'90 

w = 5 ' P Z  

I _ - - o *rg  
w 

c = 4,029'29w.89 

M = 5 g w ' 9 8  

w = 9 '79 
- 

l o  

- 0 .10  

58-61  59'77 59'59 59-60 59'06 60.40 61.09 6 1 - 3 4  6 0 ' 6 4  59'65 ~ = 6 ~ 0 ~ ~ * ~ ~ * . ~ 8  

Z 62.18 163.94 h61.30 h61 .36  h 6 1 . 1 0  Z 59-72 h60.86 h61.46 164 .82  h63.92 
1  6 2 - 7 0  163.04 h63.06 h64.48 h62 .64  1 59.80 h  60'32 163.38 h 6 2 - 7 2  162.76 

h  64-06 h  62 * 0 4  

6 2 - 4 4  6 3 - 4 9  6 2 - 1 8  6 3 - 3 0  6 1 - 8 7  59'76 60 '59  62'4a 63 '19  63 '34  

55-28 1  53-74 h  58.68 h  57'06 h  56-66 2 56.92 h  56-92 h 55.58 h  54-20  h  54-18 
1  56-60 1 54'38 h  57' 14 h  57'64 h  55'48 1  57'94 h  56'52 h  5 5 - 1 0  h 55'86 h  53'76 

h 56-84  d 5 4 - 3 2  

55-94 54'06 57-91 57 '18  56'07 57-43  56-72 55-34  55-03  54'09 

h36.46 1 4 1 . 8 4  h 3 5 - 9 2  h35.90 h 3 7 - 4 0  h 3 7 - 7 6  h 3 6 - 5 4  h 3 7 - 1 4  h 3 7 - 9 4  h 3 9 - 3 6  
h38.48 140.96 h35.76 h 37.08 h  37'74 h37.94 h35.66 h 37'46 h  40.80 h40 .20  
138 .42  h39-06  d40 .13  

37-79  4 1 - 4 0  35'84 36'49 37'57 37-85  3fj.10 3 7 - 3 0 ,  3 9 - 2 7  39'90 

M =  6 Z Y ' 2 5  

w = 5 - 2 8  
I - - - 0 ' 1 9  w 

c =76053' 2u.27 

M = 5 j W ' 9 8  

= 5 ' 1 2  
I - - - 0 ' 2 0  
w 

C = 54027'55H.98 

M =  37" '95  

W = 3 '03 
I - - 
w - 0 ' 3 3  

C = 46°18f37".9(5 





6O-z 
MADRAS MEBIDIONAL AND COAST SERIES. 

* 

At LIII (N4wilmGtta) 

Narch 1861 ; observed by Captain J .  P. Basevi, R.E., with Barrow's 24inch Theodolite No. 2. 

M- Mean of Qrou 
w - ~etatise web% 
C " Concluded h g h  

M =  6 1 ~ ~ 3 5  

u, = 8 -03 
I - - - 0 -12 
w 

C = 35O51' 1"-35 

M = 42'- 13 

= 23 - 8 0  
I - - - o '04 
w 

=340 0142u.13 

M =  6on.55 

= 13 -30 
- o -08 

Angle between 

LV(Lachmipuram) 
and 

LVI (Adakiinda) 

LVI (Adakiinds) 
and 

LIV (Pothkiinda) 

LIV (PothkBnda) 
and 

Circle readinge, telescope being set on LV (Lachmipuram) 

110" 36' 350" 36' 24Q0 47' 69'47' 82Q00' 149'0' 48" 18' P W  12' lty 24' 807'24' 

't v n II n n w v . v  

160.96 161.24 161.88 162.82 lI61.88 h60-20 h60.34 160.42 h62-14 h63-02 
i 5 9 - 3 6  160.38 162.36 161.86 h60-24 Ir61-20 h60.92 160.06 h61-68 h63.86 

h 61 -24  

60.16 60.81 62-12 62-34 61-12 60'70 60'63 60.24 61-91 63-44 

h43.42 2 40'64 h42.74 141.02 h42.18 L 41-60 h 42-60 142.76 h41-92 h42-46 
h42.44 1 41'72 141.90 142'44 h4a-50 h41.96 h40-92 142'7a h41.78 h 42.88 

42-93 41-18 42-31 41-73 41-34 41.78 41.76 42.74 41'85 43-67 

h60-62 Z 61-36 158.88 hgg.90 160.56 161.72 161 '72  159.84 159 '42  l 6 1 ' 5 0  
h60.14 161.38 1 58-64 h60.70 161.24 160.92 161'24 160.62 160.60 1 60'08 

L (Nallak6nda) 

. 
L (Nallnk8nda) 

and 
L I  (Elangoi) 

60.38 61-37 18-76 60'30 60.90 61-32 61-48 60.23 60.01 60'79 C=480 3, 1;- 
h12-84 Z 13-68 1 12-50 hx3-60 Z 9.86 1 9-74 Z 11'50 Z 1 0 ~ 7 2  113.98 113'40 
h12-46 113 '18  111-72  h12-52 1 9 - 9 8  l10 .64  1x0-86 1x0-g6 1 13-78 1 13-42 

12.65 13'43 1r.11 13-06 9 -92  10-19 11~x8 10'84 13-88 13'41 

At LIV (Pothkznda) 

February and lllarch 1861 ; observed by Lieutenant J. P. Baaevi, R.E., with Barrow'e 
24-inch Theodolite No. 2 .  

M = 1zn-07 

to = 4 '70 
I - - - 0 '21 
w 

C =  71.30.~1u,07 

il - Mean of Glron 
w - RBlativa WaigE 
C = Concluded Angle 

M =  gY.73 
= lo '4O 

I - - - 0 'I0 
w 

c = 540 0' f.73 

Angle between 

L I I  (Kappa) 
and 

L (Nallakiinda) 

Circle readings, telescope being set on LII (Kappa) 

1Pln3W 80l039' P00°51' 20°51' W s l  loooa' 8jg01S1 17Q0 15' W28'  258028' 

n v v v v v II w v " 
h 7 - 9 4  h10.96 1 10.50 Z9.32 1 g S 3 a  1(4-76 1 9 . 6 0  h10.32 Z9.28 110'34 
h 7 - 6 2  ~ I I - 4 0 1 1 1 - a 2  1 9 - 7 8  1 9 - 4 8  1 9 - 5 0  h8 -56  h10.24 1 9 . 6 2  1 9.88 

7-78 11-18 10'86 9'55 9.40 9 '63 9'08 10'28 9'45 10'11 





MADRAS MERIDIONAL AND COAST SERIES. 

At LV (Lachmipuram)-( Continued). 

Angle between 

LVI (Adak6nda) 
and 

LIV (Pothkiinda) 

LIV (Pothkiinda) 
and 

W I I  (NBwilmgtta) 

Circle readings, telescope being set on LVIII (Auphd) 

1560 37' 336037' 255'48' 66'49' 816O1' 195' 1' 8P 18' 214" 13' 118' 25' 493' 26' 

a v n a I w w a I n 

h  4 3 - 3 2  h  4 5 - 4 8  h 4 7 . 3 6  h  4 7 - 4 8  h  4 6 - 9 8  h  4 6 - 5 9  h  49.50 h  4 8 - 9 4  h47 .24  h44 .14  
h 4 6 - 1 4  h 4 5 - 5 0  h q 6 - 3 2  h 4 7 . 2 6  L 4 7 - 8 6  h 4 7 . 2 6  h48 .88  h 4 8 . 1 8  148 .44  h 4 5 . 1 2  
h  4 7 - 2 3  h  4 7 ' 9 8  h  46 '32  

h  4 9 - 1 6  

4 5 - 5 6  4 5 ' 4 9  46 '84  47 '37 47 '61  4 6 - 8 9  4 8 - 4 7  48-56  4 7 - 8 4  4 4 ' 6 3  

h 5 9 - 1 4  h 6 1 - 5 0  h 5 6 - 4 2  h 5 8 . 3 4  h 5 6 . 7 0  h 5 7 - 2 8  h  58-76  h 5 7 . 4 0  h60 .82  h60.26 
h 5 8 - 2 6  h 6 0 . 8 4  ?I 56.98 h 57 '86 h 5 5 . 8 2  h55 .50  h 5 6 - 2 6  h56 .66  h59 .28  h61.32 

h 5 4 - 9 8  

58-70  6 1 ' 1 7  56.70 58 '10 56 '26 56.39 56 '67  57.03 6 0 ' 0 5  6 0 . 7 9  

M - Mean of Qroupa 
w - Relative Weight 
C -- Concluded Angle 

M =  4 6 " ' 9 3  

w =  4 - 8 1  
I - - - 0 ' 2 1  
w 

C = 52O 38' 46"- 9 4  

M =  5 8 " ' 1 9  

w =  2 - 6 0  
I 
- = o -38 
w 

C = 4 8 0 2 g ' 5 8 " - ~ 9  

At LVI (AdakGnda) 

June 1861 ; obeerved by Captain J. P. Baeevi, R.E., with Barrow'e 24-inch l'heodolite No. 2. 

Angle between 

'IV (Pothk6nda) 
and 

LIII  (NBwilmgtta) 

~ 1 1 1  ( ~ h ~ i l ~ g ~ t ~ )  
and 

LV (Lachmipuram) 

LV (Lahmipuram) 
and 

LVII (Y6dlagattu) 

Circle readings, telescope being set on LIV (Pothkiinda) 

176" 37' 856' 37' 265" 60' 75'60' 836" 1' 166' 1' 64' 13' 23k  18' 133' 26' 313' 26' 

tt n a n I ~l n ~l I 

Z 10-04  1 1 1 - o o  110 .34  Z 1 0 ' 4 8  h 1 1 . 0 8  Z 10 .16  2 9 . 1 4  h ~ o - 1 0  h  9 - 2 6  h ~ o - 6 2  
1 9 - 8 0  1 10.92 110 .14  1 1 1 . 0 2  110 .88  1 9.68 1 9.00 h  10.12 610 .44  h  9.26 

9 .91 10.96 10.24 10.75 10.98 9 - 9 2  9 - 0 7  1 0 . 1 1  9 - 8 5  9 ' 9 4  

1  16-02 1  1 3 - 3 2  2 13.44 1  1 3 - 3 6  h  15'66 1  1 5 - 2 8  1  1 5 - 8 4  h  16.24 h  1 3 - 7 6  h  12-60  
1 1 5 ' 1 4  1 15 '12  214 .28  h  1 4 - 1 4  h  1 3 - 7 4  1 1 4 . 3 6  115 .50  h 15.98 h 1 3 - 1 6  h  1 2 - 6 8  

d 14-65  h  1 2 . 9 4  

1 5 - 5 8  1 4 - 3 6  13 '86 13.75 14.11 1 4 ' 8 2  1 5 - 6 7  1 6 - 1 1  1 3 - 4 6  1 2 - 6 4  

A41.02 1 4 1 . 9 2  140.54 2 41'06 h 3 8 . 9 0  t 3 9 . 0 0  1 4 1 ' 0 6  h 4 1 . 0 0  h41 .86  h42.26 
1 4 1 ' 5 4  1 4 0 ' 7 4  139 .28  h40 .38  140.68 Z 3 9 ' 5 8  143 .86  h 4 1 . 3 8  h 40 '82 h44.30 

d 41.76 Z 40.84 h 4 2 . 8 2  

4 1 ' ~ ~  4 1 - 4 7  3 9 ' 9 I  4°'72 39 '79  3 9 ' 2 9  4 1 ' g 2  4 I S 1 9  4 I . 3 4  4 3 ' I 3  

df - Mean of Group 
w 0 Relative Weight 
C - Concluded Angle 

M = 10'" 17 

= 25 '60  
I - - - o '04 
w 

C  = 330 o'Io" .r7  

M =  14"'44 

w = 7 - 2 6  
I - - - 0 '14 
w 

c = q 3 0  0*14*.44 

M =  41"'00 

20 = 6 ' 5 %  
I - = o - 1 5  
w 

C = 5 5 0 2 9 ' 4 1 " ' o z  



PRINCIPAL TZ1IANQULATION. OBSERVED ANGLES. 
63-B. 

At LVI (ddak6nds)-(Continued). 

iK - Mean of Group 
w - Relative Weight 
' CO"cluded 

&f = 24"'gC) 

= 'I0 
I - - - 0 '12 
w 

c = 5 1 ~ 5 3 r 2 4 t t . 9 9  

Angle between 

LVII (ygdlagattu) 
and 

LX (Paramp6di) 

Circle readings, telescope being set on LIV (Pothktinda) 

176" 37' 356" 97' 255" 60' 75" 60' 336" 1' 156' 1' 64" 13' 234" 13' 133" 26' 313' 26' 

n N n n n rt n 11 w * 
W 2 5 . 3 6  1 2 6 . 2 6  h z q . 7 0  h 2 4 . 0 8  1 2 4 . 8 6  t 2 4 . 8 8  1 2 3 . 8 8  h 2 3 . 2 6  t 2 6 . 2 4  h z 6 - 1 2  
1  26.02 1 2 6 . 2 2  h z 3 . 9 4  h z 5 - 0 8  1  2 3 - 9 0  1 2 5 . 2 8  1 2 3 . 1 0  h 2 3 . 8 6  1  2 6 . 3 4  1  2 6 . 3 6  

2 5 ' 6 9  2 6 - 2 4  2 4 - 3 2  2 4 ' 5 8  2 4 - 3 8  2 5 - 0 8  2 3 . 4 9  23 .56  2 6 . 2 9  2 6 . 2 4  

At LVII (YEdlagattu) 

May 1861; observed by Captain J. P. Basevi, R.E., with Bart*owYe 24-inch T,beodolite No. 2. 

Angle between 

LFIII  (Aup6d) 
and 

LIX (Sudkiinda) 

- 

LIX (Sudkiinda) 
and 

LX (Parampbdi) 

LS (parampfidi) 
and 

LVI (Adakiinda) 

LVI (Adak6nda) 
and 

LV (Lachmipuram) - 

Circle readings, telescope being set on LVIII (Aupkd) df - Morn of arollps 
w - Relativn Weight 

0" 1' 180' 1' 79" 13' 259' 12' l5So 26' 338' 25' 237" 3 6  6 7 O  86' 

I I rt 4 I n w n 

h 2 5 . 8 4  1 2 4 . 2 4  1 2 2 . 7 4  1 2 3 . 3 4  h 2 6 - 8 6  1 2 6 ' 6 8  Z 26.74 Z 2 5 . 8 0  h 2 5 . 1 6  h z 7 . b 6  
h 2 5 . 7 2  1 2 2 . 7 4  1 2 4 ' 2 2  h z 4 - 7 6  1  2 6 - 0 0  1 2 6 ' 4 2  Z 27.70 1  2 8 . 0 2  h 2 5 . 6 6  h 2 6 . 3 6  

1  2 5 - 4 2  

2 5 ' 7 8  2 3 - 4 9  2 3 - 4 8  24-05  2 6 - 4 3  1 6 - 5 5  2 7 - 2 2  2 6 - 4 1  2 5 - 4 1  2 6 - 7 1  

h  55 .98  2  5 5 - 3 4  1 5 5 ' 9 8  1  5 5 ' 2 2  h  j4 .32  1 5 4 . 6 2  1  5 2 - 7 2  1  5 3 - 4 2  h 5 5 . 0 4  h 5 4 - 4 4  
h 5 5 . 3 0  1 5 6 . 9 0  1 5 7 . 7 2  h 5 4 - 2 6  1 5 6 . 8 0  1 5 4 . 9 0  1 5 1 ' 5 2  1 5 1 ' 5 6  h 5 4 . 7 6  h 5 4 - 9 6  

1 5 4 ' 5 0  1 5 z m g z  
h 5 5 ' 7 2  

5 5 - 6 4  5 6 - 1 2  5 6 . 8 5  5 4 - 7 4  5 5 . 3 4  5 4 - 7 6  5 2 - 1 2  5 2 - 6 3  54.90 5 4 - 7 0  

h 1 5 . 4 0  1 1 7 . 2 6  h 1 5 - 7 2  1 1 6 . 9 4  h 1 9 - 3 6  1 1 8 ' 1 4  t 1 8 ' 5 0  2 1 9 . 2 4  h 1 7 - 4 6  h 1 6 . 1 2  
h 1 7 ' 0 8  1 1 7 ' 2 8  h 1 6 - 4 s  h 1 7 - 3 6  Z 1 7 - 5 8  1 1 6 ' 7 0  1  1 8 . 2 8  1 1 9 ' 3 2  h 1 8 - 7 6  h 17.00 

1 6 - 2 4  1 7 - 2 7  1 6 - 0 7  1 7 ' 1 5  1 8 - 4 7  1 7 - 4 2  1 8 - 3 9  1 9 - 2 8  1 8 - 1 1  1 6 - 5 6  

h z 7 - 2 6  1 2 6 . 8 0  h27 .00  1 2 9 . 8 2  h 2 6 . 8 8  1  2 g m r o  2 2 9 . 9 2  1 2 8 . 8 8  1 2 9 . 4 4  h 2 9 . 3 8  
h 2 8 - 5 2  1 2 7 . 2 6  h 2 5 . 7 8  1  2 8 . 0 6  h 2 7 - 7 4  1 3 0 ' 2 8  1 3 0 . 5 6  1 2 9 . 5 4  h 2 8 . 1 0  h  27 .82  

h  2 7 - 0 6  

M = 25"' 55 

w = 0 7 1  
I - - - 0 '21 
w 

C = 84°~3'25R'55 

M =  54tt.78 

w = 4 ' 3 3  
1 - - - o -23 
w 

C =  82'40'54"'78 

M = 17"-jo 

= 7 '90 
I - - - o -13 
w 

= 68'21' 17'"50 

M =  28"'43 

w = 6 '32 
I - - - o - 1 6  

1 7 - 8 9  2 7 - 0 3  2 6 - 6 1  2 8 - 9 4  27 .31  2 9 - 6 9  3 0 ' 2 4  2 9 ' 2 1  2 8 - 7 7  2 8 . 6 0  c = 600 2 8 ~ - 4 2  I W  I 



MADRAS MERIDIONAL AND COAST SERIES. 
64-E. 

At LVII (YEd1agattu)-( Continued). 

Angle between 

LV (Lachmipu~m) 
and 

LVIII (Auptid) 

Circle readings, telescope being eet on LVIII (Aup8d) 

0' 1' l W  1' 79'13' 269' 12' 158'26' 888'25' M 7 " W  67'86' 8160 48' 186048' 

4 4 N n n n n n n 

h56.16 1 57-00 154.28 153.36 h52.88 1 52'02 Z 51.56 152'98 i51.96 h52.76 
h55.56 1 55.58 1 53-08 h 55-36 h 52.50 151.22 151.44 151.76 h53.08 h 53-80 

h 54.86 

55-86 56.29 53-68 54'53 52-69 51'62 51-50 52-37 52-51 53'28 

df=- Mom of Q r ~ n p ~  
w - Relative Weight 
C - Concluded Angle 

Ill = 53"'43 

w = 3 '41 
I - = 0 . 2 9  - 
w 

C = 64°33'53u'43 

At LVIII (AupM) 

May 1861; observed by Captain J .  P. Basevi, R.E. ,  with Barrow's 24-inch Theodolite No. 2. 

Angle between' 

LIX (Sudk6nda) 
and 

LVII (YBdlagnttu) 

LvII  (Ygdlngath) 
and 

LV (Lachmipuram) 

Circle readings, telescope being set on LIX (Sndk2inda) 

23.5" Y 66'8' 814'21' 1SC 21' 83' 32' 218'38' 118'4' 292'4' 191" 67' 11'67' 

Y n v n n N N n n 

1 29.18 1 28-52 1 28-52 Z 30'36 Z 31-24 Z 30'04 1 28-18 h 29'36 Z 28.88 1 29.06 
Z 28'24 127'80 129.82 lag-60 1 30.46 130'30 127'06 128'62 130.02 1 ag-48 

28-71 28-16 29'17 29-98 30'85 30'17 a7-62 28-99 29-45 29'27 

h41-52 h 45-36 1 44'38 1 44'za Z 42'68 1 43'48 h 43-40 h41-96 1 45-20 145.48 
h44.90 h45.78 143"28 144.70 143.16 143'12 h42.54 142.34 144'42 144'68 
h45-30 

43'91 45-57 43-83 44'46 42-92 43'30 42'97 42'15 44'81 45-08 

~ = ~ e a n o f a m u  r 
so - Relative ~ e i &  
C - Concluded Angle 

M = 2 g W ' 2 4  

= 
I 

9 - 9 0  
- - - 0 ' I0  
w 

~ = ~ ~ 0 ~ ~ ~ ~ ~ " . ~ ~  

M = 43"'go 

= 6 .95 
I - - - o -14 
w 

C = ~ 7 ° 3 0 ' 4 ~ " * 9 0  

At LIX (Sudkiinda) 

+Hay 1861 ; observed by Captain J. P. Basevi, R.E. ,  with Ban*ow's 24-inch Theodotite No. 2 .  

*December 1861 ; observed by Captain J. P. Basevi, R.E. ,  with Troughton and Simm' 24-inch Theodolite NO. 1. 
- 

Angle between 

LxIII(Duaugat) 
and 

LXI (BandanchBrla) 

Circle readings, telescope being set on LXIII (Dudugat) 

126' 46' 30K0 46' 20C 5Y 24'59' 284' 11' 104' 11' So 23' 183' 23' 82' 36' 262" 35' 

n Y Y n w n 4 n q n 

143'88 143'46 h44.08 h40.68 h44.80 1 43.12 144'22.1 41-80 h43.56 h41.96 
144'00 144.14 140.98 h41.78 h42.46 1 42-74 141.08 1 42.14 h40.48 h41.98 
1 ~ ~ ~ 8 8 1 ~ ~ ~ ~ 6 h ~ ~ ~ ~ ~ h ~ ~ ~ o ~ h ~ ~ ~ o r l ~ ~ ~ 8 ~ 1 ~ 1 ~ 8 r Z ~ ~ ~ g 6 h ~ o ~ ~ 6 l r ~ ~ ~ 8  

h41.36 142.68 h41.90 144'36 

44'25 43'95 . 42-22 41-50 44.09 43-23 42'45 42'30 41-68 43-40 

M - Mean of Orou 
so - Relative w e i g C  
C - Concluded Angle 

M =  42"'91 

:= 7 -60 

- = 0 .13 
w 

C = 7 3 ° 4 6 ' 4 2 a - 9 0  



PRINCIPAL !L"RIANBULATION. OBSERVED ANGLES. 
Ob-B. 

At LIX (8udkijnda)-( Continued). 

Angle between 

* 
LXI (Bandanch6rla) 
. and 
LX (Paramphdi) 

t 
LX (Paramphdi) 

and 
LVII (Y6dlagattu) 

t 
LVII (YBdlxatt~) 

and 
LVIII (Aupsd) 

Circle readings, telescope being set on LXIII (Dudugat) 

1%" 46' 805'46' 254'69' 24' 69' 28C 11' 10C 11' 8'23' 188'28' 82" 86' 262'36' 

n n a n n n v n n v 

h36-38 136'34 537.76 h37.06 h37-04 137'00 2 36-52 139'16 h38-62 h36-88 
236.72 235.24 h36.96 h37-28 h37.74 136.78 139'20 139.32 h38-60 h38-18 
136.48 134 'go lb35-88  h37-32 h37-96 236.56 138.78 139.26 h38.66 h37.34 

2 38-94 
I 

36.53 35'49 36'87 37-22 37'58 36'78 38'36 39-15 38'63 37'47 

Circle readings, telescope being set on LX (Parampddi) 

248'4' 68' 4' 827" 16' 147' 17' 46a S 426' 28' 125" 41' 80C 41' 2M06Y 2 C  62' 

)I Y n n n t, 'I n n n 

hz1.48 h18.56 2 18-56 119-16  120'04 2 z1.10 2 18-70 120.06 116.78 118-02 
h18.52 h19.86 119 '78  l18 .30  1 ~ 0 ' 3 4  120'10 1 18'82 119 '74  l17*12  1 15-92 
h 18.62 2 16-98 

19-54 19-21 19.17 18-73 20-19 20.60 18-76 1 g . p  16'95 16-97 

h 3 - 4 0  h7 .62  1 6 . 2 0  1 7 - 9 0  1 5.46 1 4 - 7 0  1 4 - 6 6  1 5 - 5 4  2 7 - 5 4  1 7 - 2 0  
h 5 - 2 8  h 6 - g o  1 4 - 9 4  1 7 . 6 6  1 4 ' 7 8  1 5 ' 1 4  1 5 - 3 8  1 5 - 0 6  2 7 - 7 2  1 9 - 1 2  
h 5 .  66 1 8 - 3 2  

4'78 7 ' ~ ~  5'57 7.7' 5'12 4.9' 5''' 5.3' 7'63 8'21 

H - M e a n o f  QTOU r 
co - Belatire wei$t 
0 -- Concluded Angle 

M  = 37N'4z 

= 
I 

7. '61 
- = o -13 w 

C = ~ 1 0 5 9 1 3 7 " ' 4 2  

M = I ~ " . O O  

50 = 
I - 

5 '76 
- - 0 - 1 7  
w 

C = 63°3~'18".99 

M =  6"-16 

= 4 '9% 
I - - - 0 '20 
w 

eC=qg0251 6Nm16 

At LX (Parampbdi) 

$May 1861 ; obeerved by Captain J. P. Baeevi, R.B., with Barrow'e 24-inch Theodolite No. 2. 

§December 1861 ; obeerved by Captain J. P. Baaevi, R.E., with Troughton and Simme' 24-inch Theodolite No. 1. 

Angle between 

t 
LVI (Adak2lnda) 

and 

LVII (Ylidlagattu) 

$ 
LVII p w a f i )  

and 

LIX (Sudkanda) 

Circle readings, teleacope being set on LVI (Adak2lnda) 

266' 28' 8tI0t8' 8%' 39' 165' 39' 64' 52' 254'62' 144" 4' 824' 4' 228' 16' 48" 16' 

n n a n n n n v v 

hzo-44  119.34 h18-92 h17.28 h19.06 h 18-46 2 19-98 118'70 Z 18-14 Z 18'56 
119-96  118.80 h17-36 h17.52 h 18-36 h 15-56 119.08 hzo.84 1 r g ' t 8  118-88  

h 17-16 h 20.40 

20.20 19.07 18*14 17-40 18-71 17-06 19-53 19'98 18-71 18.72 

246.40 1 49-08 2 47.60 1 48-80 h 48-72 h 47-48 2 44-31 1 46-18 1 47'44 247'2a 
146 '08  148'46 2 47-24 147.30 h46-86 h46-76  2 46-08 145.02 1 46-46 147.46 

46-24 48'77 47'42 48'0s 47-79 47-12 45-20 45-65 46-95 47'34 

M -- Mean of GTOU r 
w = Relative weiget 
C - Concluded Angle 

M = 1 8 ~ ~ 7 . 5  

, = 8 .oo 
I - - - o - 1 3  w 

~ , 5 9 0 4 5 1 1 8 ~ . 7 5  

21d = 47"'05 

= 7 '30 
I - - - o '14 
w 

C = 33O47'47"'05 



66-E, 
MADRAS MERIDIONAL AND COAST SERIES. 

h 

At LX (Parampbdi)- con tiwed). 

df - Bfesn of &on 
w - Relatire weigE 

" hgle 

M  = 43"- 24 

= 10 '37 
= - - - 0 'I0 
w 

= 42°23'43".24 

M =  23w.96 

w = 13 -80 
- I -  - o .07 
w 

c = 71~22,23~.96 

M =  33Y'48 

w = X I  -48 
I - - - o -09 
w 

C = 560 If33W.48 

Angle between 

5 
(Sudkanda) 
and 

LXI (Bandanchgrla) 

§ 
LXI (Bandancbgrla) 

and 
LXII (Nigddurgam) ' 

5 
LXII (Nigaldurgam) 

and 
Referring Mark 

Circle reading, telescope being set on LIX (Sudkhda) 

170'48' 860° 48' 2W 0' 70'0' 829' 12' 1490 l2' 480 25' 2280 26' 127°37' 8010 S?' 

n ~f ~f H n ~f m I ~f e 

h 4 2 - 5 8  $ 4 1 ' 9 4  h 4 3 . 6 0  h 4 4 - 0 8  h44 .72  143 .22  243.90 1 4 3 ' 1 8  h41 .78  142.86 
1 4 1 . 2 8  1 4 1 . 2 2  h 4 4 - 7 8  h 4 3 . 8 4  h 4 3 ' 0 2  144 .08  1 4 4 ' 2 2  1 4 2 ' 8 2  h 4 3 - 7 4  h 4 3 - 4 2  

h43.50 

4 1 - 9 3  41 '58  4 4 - 1 9  43 '96 43 '87 43 '65  44-06 43-00 43 '01  4 3 ' 1 4  

h 2 4 . 1 6  124.g6 hz3 .60  h 2 1 . 9 6  h23 .18  h23 .18  224 .82  1 2 3 . 7 0  h24.52 h24.54 
h 2 4 ' 0 4  1  25-36 I 2 3 . 8 8  1 2 2 . 4 2  h z 5 - 5 0  h 2 4 . 4 ~  1 2 4 ' 0 6  123.76 h23.96 h23.00 

1 2 4 . 6 6  

2 4 - 1 0  25-16  1 3 - 7 4  22.19 2 4 - 4 5  23-80 24 '44 2 3 - 7 3  24 '24  23 '77  

h33 .72  h31.80 h34.52 h 3 3 -  10 134 .76  h  3 3 - 5 6  133.78 1 3 4 ' 7 4  h34.32 133 .38  
h 3 4 - 3 6  h j r - 3 8  h 3 3 - 3 8  h 3 4 - 2 6  h32.02 h 3 2 - 1 0  133 .50  1 3 4 . 7 2  h33.26 233 .18  

h 3 3 . 1 4  

34'O4 3 I .59  1 3 - 9 5  3 ~ ' ~ ~  33.3' 3 2 ' 8 3  33 '64 3 4 - 1 3  3 3 - 1 9  3 3 ' ~ ~  

At LXI (BandanchErla) 

December 1861 ; obeerved by Captain J.  P. Basevi, R.E., with Trozlghtm m d  SiPnms' 24-inch 5eodo t i t e  No. 1. 

iU = Mean of &on 
w - ~ ~ l a t i v e  
' hgle 

M =  1 7 ~ ~ 5 0  

= Ig .gZ 
I - - - 0 '05 
w 

C =5x0 0'17~'51 

M =  52w'50 

w = 20 '4.4 
1 - - - o -05 

Angle between 

LXIV (Inuprhyi) 
and 

LXII (Nhgaldurgam) 

LXII (Nigaldurgam) 
and 

LX (Parampfidi) 

53'3O 52"5 5"g0 5"O3 52.30 53 '08 52 '43 s 2 ' r 6  ~ ~ ' 4 ~  5 3 . 1 ~  C = 67034#52#.49 I W  I 

Circle readings, telescope being set on LXIV (Innprsyi) 

9" 1' 180" 1' 7Q0 18' 259" 13' 168' 24' 8380 24' 2870 87' 670 87' 816' 4Q' 186' 49' 

If n If If v u If e .I " 
I  1 8 - 2 2  h 1 9 - g o  Z18 .00  2 18-06 h  1 7 - 3 6  1  1 7 - 8 2  1  1 8 - 1 8  2 1 7 ' 7 8  h  16 '36  h 16.02 
h  16-38  h  1 7 - 9 2  1 1 8 ' 4 0  h 1 7 - 5 2  1 1 7 . 5 4  Z16.60 1  17-06 1 1 7 . 9 8  h  17 '58  h 1 6 - 8 6  

- 1 1 6 . 7 2  

17-30  18.18 18-20  1 7 - 7 9  17.45 - 1 7 - 2 1  1 7 - 6 2  1 7 - 8 8  1 6 - 9 7  16.44 

h52 .86  h51.32 152.42 150.80 1 5 1 . 4 8  1 5 3 . 1 8  250.98 1 5 2 . 8 8  h 5 2 . 6 8  1 5 3 - 4 0  
h53 .74  h 5 2 . 9 8  1 5 1 ' 3 8  h 5 2 . 4 8  1 5 3 . 1 2  152 .98  153 .56  1 5 1 . 4 4  h52 .28  1 5 2 ' 9 2  

h  52 '82 1 5 2 ' 7 4  



PRINCIPAL TBZANGULATION. OBSERVED BNGLES. 
"-E. 

I 

At L X I  (BandanchBr1a)-( Continued). 

Angle between 

LX (Paramp&di) 
and 

LIX (Sudklinda) 

L IX (Sudkiinda) 
and 

LXIII  (Dudugat) 

LXIII  (Dudngat) 
and 

LXV (Dhlgattu) 

LXV (Dhlgattn) 
and 

LXTV (Inuprhyi) 

Circle readings, telescope being set on LXIV (Inuprhyi) 

00 1' 180" 1' 79'18' 259' 18' 168" 24' 888"24' 987' 87' 67'57' 816049' 1SBO 49' 

4 I I II I I n I I " 
h 43'36 h 40.34 1 40'36 2 40.42 2 39'44 1 40'96 1 39'36 1 38'54 h 42-64 h40-74 
h42.64 h41.68 141.04 h41.14 Z 38.78 140'20 138.52 242 .40  h40.18 h41.96 

71 41 '02  h41.44 h 40.58 

43-00 41.01 40.70 40.86 39-11 40.58 38.94 40.79 41-13 41-35 

h41-06 h42.32 142.60 143-70 243-12 142.20 142'96 144'28 h40.74 h41.74 
h41-38 h 42.74 143.26 h43-32 Z 43-34 14a'ga 1 43'50 141.20 h45.24 h42.28 

h 41-16 h43.24 

41-22 42'53 42-93 43'51 43-23 42.36 43-23 42'21 43'07 42.01 

h 9-26 110.80 1 8-30 1 9-86 2 10.66 1 9-32 2 10'74 1 9.22 h10.80 h1o.02 
h 9.78 1x0-go 1 9-92 h12.02 t  11-32 110'96 110'74 1 9-08 h 8-90 hro'oa 

h 8.68 

9-52 10'85 9-11 10.19 10'99 10.14 10'74 9-15 9-85 10.02 

h16.56 117'14 116.52 115.58 1x5-28 2 16-08 1x5-80 117.68 h15.52 h16.62 
h 17-74 1 14.78 1 16-52 h 16.64 2 16-38 1 16'80 1 15-84 1 18'78 h 15'82 h17-82 

Z16.38 - 

17'15 16-10 16-52 16-11 15-83 16-44 15-82 18-23 15-67 17.22 

3f - Mean of Groups 
w - Relative Weight 
C ' Clo~cluded h g l e  

M = 40"- 75 

= 6 .25 
I - = o .16 
M 

C = 8 5 ° 3 6 ' 4 ~ " - 7 5  

M = 42"' 6 3  

w = I I  -40 
I - - - 0 Bog 
w 

c = 740 ,3r42w.63 

M = 10"-06 

M = 14 -10 
I _ - - o a07 
w 

c =34036110H.06 

M =  16".51 

w = 12 '39 
I - = o -08 
w 

~ = ~ 6 o ~ g ~ 6 / 1 . ~ ~  

At L X I I  (Nhgaldurgam) 

December 1861; obeerved by Captain J. P. Basevi, R.E., with Troughton and Simms' 
24-inch Theodolite No. 1. 

Angle between 

L X  (Parampbdi) 
and 

LXI (Bandanchgrla) 

Circle readings, telescope being set oli LX (Parampbdi) 

10BoZI e82'21 181" 84' lo 84' rnV46' 80P 48' 839O68' 169'68' 69'10' 289'10' 

I I u I I v I I w I 

hq6-24 h 44-08 h45-36 h 46-64 1 45.86 1 44-18 2 45.62 2 44'40 1 44-00 1 44-16 
h46-oo h44-32 h44-20 h45-04 2 45-82 Z 43-68 Z 44-82 2 44-38 Z 44-08 1 43-60 

46'12 44-20 44-78 45.84 45'84 43-93 45.22 44-39 44-04 43'93 

M - Mean of (j)ron 
w - Relatire weigE"t 
C - Concluded h g l e  

M = 4 4 U ~ 8 3  

W = 1% '30 
I _ - - o -08 
w 

c = 400 2'44u*83 





PRINCIPAL TEIANQULATJON, OBSERVED ANQLES. 

At LXIV (Inupdyi) - ( Continued). 

iK - Mean of Gron r 
co - Relative WeiJt 
0 " C~"cluded-%~~ 

M = I ~ " . ~ o  

= . I q  
- - - 0 'I0 
w 

C = 6 g 0  o'1gW.20 

M =  20v'49 

w = 12 -46  
I - - - o -08 
w 

C,52043,20,,.49 

Angle between 

LXI (Bmdanchgrh) 
and 

LXV (Dhlgattu) 

LXV (Dhlgattu) 
and 

LXVII (Jnmmalavoidurgam) 

Circle readings, telescope being set on LXII (Nhgaldurgam) 

188"26' 8" 26' 267'89' 87'89' 846'6w 1 W 6 W  66' 8' 246Or 1950 14' 826' 14' 

v w n n n n n v w " 
h  19-80 h  20.02 h  20 .10  W 17-74  1  18'94 1  2 0 ' 2 2  1  18-04 1  19-38  2 1 8 - 5 4  117 '78  
h  1gmgq h20.30 h  1 9 - 8 4  h  1 8 - 5 0  I 19-32 121 .30  1  17-58  1  19-50 1 1 8 - 2 8  1ao .oo  

118.56 

19-37  20.16 19-97 18 '12  1 9 - 1 3  20'76 17-81 19-44  18 '41  18.78 

h 2 1 . 5 2  1 1 9 . 3 2  118.04 h 2 1 . o ~  121.00 221 .74  220.80 2 20.88 221 .26  122.36 
h 19 .16  h 1 9 - 4 6  h z o - 6 2  h z o - 5 6  120.20 Z 19.26 119 .78  120'04 121.30 Z20'92 
h  19.98 h  1 9 - 3 0  121.38 122.06 

2 0 - 2 2  19-39  19-32 20.79 20*60 20'79 20.29 20.46 2 1 - 2 8  21-78  

At LXV (D&l gsttu) 

Jaltwry 1862 ; obeerved by Captain J. P. Bmevi, R.E., with Troughton m d  Simm' 24-inch Theodolite No. 1. 

Bf - Menn of Grou e 
a - Relative ~ e i g E t  
" Cbnoluded &gle 

M = 26/'.23 

= .52 
I - = o -06 
w 

C = 6 4 '  1 ' 2 6 ~ ~ 2 3  

17X'4z 

w = 7 '64 
I - - o -13 
w 

C =  76047j17V.43 

M = 45''- 72 

w = 20 -63 
I - - - o -05 
w 

c = 7 8 ~ 3 ~ 4 , 5 ~ t . 7 1  

Angle between 

LXIV (Inupr4yi) 
and 

LXI (Bandanchgrln) 

LXI ( ~ ~ ~ d ~ ~ ~ ~ ~ l ~ )  
and 

LXIII (Dudugat) 

L X I I I ( D ~ ~ ~ ~ ~ ~ )  
and 

LXTI (TGrragattu) 

Circle readings, telescope being set on LXIV (Inupdyi) 

0" 1' lW 1' 79" 18' P6S0 IS' 16E0 26' 888' 26' 28T 87' 679 81' 8160 4 9  1860 49' 

n n n n 4 4 v n n 

125.42 Z 25-56 126.46 2 27-12 h 2 4 - 7 8  h 2 8 . 1 2  126.32 127 .74  h a 4 - 4 4  226.42 
1 26'36 1  26-16 1 27-60  1  25-96 h a 6 - 2 4  h  25'86 2 24-94  h  26'20 h 26'78 126.06 

1 2 6 . 5 4  h 2 6 - 1 6  

25'89 25.86 27-03  1 6 - 5 4  25-51 26.84 1 5 - 6 3  26'97 25.79 26'24 

h 1 8 . 1 4  2 1 8 . 1 2  116 .74  1 1 6 - 3 2  h18.46 h 1 5 . 1 2  117 .06  2 1 7 . 1 4  h20 .22  h15 .94  
1  18.84 1  18-08 1  1 5 - 6 4  1  18.18 h  1 7 - 5 8  h  16 '12  1  1 8 - 2 4  h  18'44 h  18.00 h 1 6 . 6 4  

1  18.02 

18.49 1 8 - 1 0  16.19 17'25 18-02 15-62  17-65 17 '79  18.75 16-29  

h 4 5 - 5 0  1 4 5 ' 6 0  1 4 5 ' 8 2  1 4 6 ' 5 0  h 4 5 - 3 2  h 4 6 - 5 8  1 4 6 ' 1 4  1 4 5 . 6 4  1 4 1 . 3 0  h45.38 
1 4 4 ' 7 0 E 4 4 ' 9 2 1 4 5 ' 9 4 Z 4 6 ' 0 6 h 4 7 ' 4 8 1 4 5 ' 4 2 1 4 5 ' 2 4 h 4 6 ' 6 6 h 4 4 ' 7 4 h 4 6 ' 9 0  

1 4 5 ' 5 8  

45 .10  45.26 45-88  16.28 46.13 46.00 1 5 - 6 9  6 . 1 5  44.52 4 6 . 1 1  



70-2 
MADRAS MERIDIONAL AND COAST SERIES. 

At LXV (Dh3gattu)-(Cmtirtued). 

M - Mesn of Qron 
w - BB111tive ~ e i g E  
C - concluded Angle 

M =  1gW.64 

w = 19 -05 
I - - - 0 . O j  
W 

C = 75037tJ9n.64 

M = 1oW.7g 

= 46 .51 
I - - - 0 '02 
M 

C = 64O 59' 10". 80 

Angle between 

(yi.rr%attu) 
and 

LXVII (Jammalavoidurgem) 

- 

Lx~II(Jammnlnsoidwpm) 

and 
LXIV (Inuprhyi) 

, 

Circle readings, telescope being set on LXIV (Inuprhyi) 

O" 1' 180" 1' 79' 13' 459' 13' 158O 26' 83S025' 287O37' 67'37' 816°49' 1~6~19' 

# f f  w I I )I v e e 

1 2 0 ~ 0 4  120.38 h 18-50 h 18.28 h 19.82 h 19.18 120'24 h 19-86 h 19.82 h19.30 
120.24 120.32 h 19-16 h 18.94 h 17-74 1 19-70 120.22 h 2 1 - M  h 19.72 h19-66 

119 .88  

20'14 20'35 18.83 18-61 19-15 19.44 20'23 20'43 19'77 19-48 

1 10.44 1 10.60 h 11-40 h 11-76 h10.94 h 10.44 1 10.68 h 1 2 - 1 0  h 10.38 110'60 
1 1 1 ' 1 0 1  9.78 111.44 h10.24 h10 '60110 '84  110.94 h 9.88 h10 '52110.98 

h 1 1 - 2 2  

10.77 10.19 11-42 11.00 10.77 10.64 10'81 11-07 10'45 10.79 

At LXVI (Ycrrap t tu )  

January 1862 ; obeerved by Captain J. 7.. Baeevi, R.E., toith Troughton attd Simn~'  24-inch Tkodoli te  NO. 1. 

Angle between 

LXIX (BZzvhda) 
and 

LXVIII (Jujhdurgam) 

LXVIII  (Jujhdurgam) 
and 

LXVII (Jsmmalavoidurgam) 

LXVII (Jnmmalavoidurgam) 

and 
LXV (DJlgsttu) 

LSV (Dblgnttu) 
and 

LXIII  (Dudugnt) 

+ 

Circle readings, telescope being set on LXIX (B6zvAa) 

231°14' 61°14' 310° 26' 190°36' 29O37' 209'37' 108°60' 288"60' 188'2' 802' 

M -. Mean of oron 
w - Relative ~ o i g E  
C - Concluded Angle 

n # n f f  n v m ff )I 

151-12  150.08 1 53-56 1 51-44 150 '66  7~50.12 151 '36  152.46 151.46 149'10 i " = 5 1 " ' 2 '  
150.58 150.74 152.36 153.30 151.74 h 50.96 151.32 151.26 150.84 149.98 = *p 

I T =  0 . 1 1  
w 

5 0 . ~ 5  5'.4I 5"g6 S2'37 5I"O so'54 5I.34 5 1 ' ~ ~  5'.'5 49-59 1 C = 80021t5,f/.22 

133 '38  134'56 133 '38  133 '58  135 '28  h33-60 h33-76 133'46 132 '60  134.70 
132.50 133.04 233.84 132.96 133.70 h34.12 132 '52  1 3 2 - 3 6  133 '12  135'12 

31-94 33-80 33-61 33'27 34'49 33'86 33-14 32-91 32.86 34-91 

h34-56 h36.30 136 '08  131.92 234.90 h35-80 h35.60 134'94 137.68 135.88 
h33.52 h35.36 1 33-52 134'80 h35.46 h36.88 E36.02 136.20 137 '00  134.86 

134 '12  135.18 

34") 3 ~ ' ~ 3  34-17 33-97 3 5 . 1 ~  s6 '34  3 ~ ' ~ ~  35'57 37'34 35'37 

h48.02 h46.92 147.20 7 50'80 148 '98  h45-56 h46.50 2 47-70 146.52 148'38 
h47.46 h47.26 249.48 248.42 h47.28 h44.76 246.86 1 4 7 * 0 4 1 4 5 ~ 6 0 1 4 8 ' 1 4  

1 49'46 1 47-66 

47-74 47-09 48-71 48-96 48-13 45-16 46.68 47.37 46-06 48.26 

M = 33"-58 

= I 6  
I - =  0 . 0 6  
w 

C = 66O.50' 33"'58 

M = 3 j M ' 4 0  

to = 7 ' 3 2  

1 -  - - o '14 
w 

~ = ~ ~ O ~ 6 t ~ ~ ~ W . ~ 8  

M = 47'"42 

= 5 -88 
I - - - 0 '17  
w 

C = 39O 2'47"'44 



PRINCIPAL TRIANQULATION. OBSERVED ANGLES. 

At LXVII (Jaxnmalavoidurgam) 

Januaty 1862 ; obaerved $ Captain J. P. Boaevi, B. E., with Troughton ond Simm' 24-iaeh Theodolite No. 1. 

M - Mean of Groups 
w - Helative Weight 
C - Concluded Angle 

M = 30''-14 

w = 20 -40 
I - - - 0 ' 05  
W 

C = 62' 17' 30"'14 

M = 6"-99 

lo = 30 ' 30 
I -  - - o -03 
w 

C = 59' 26' 6". 99 

M = 5 ~ " . 0 8  

= .40 
I -  - - o -05 
w 

C = 39O 26' 51".08 

M = zgn. 87 

= I6 . 
I - = o -06 
w 

C = 44'31f29"'87 

Angle between 

LXIV (Inuprbyi) 
and 

LXV (Dilgattu) 

LXV (Dblgattu) 
and 

LXVI (Y6rragattu) 

Isrl 
and 

LSVIII (JujGrdurgam) 

LXV1ll (Jujfirdurgm) 
and 

LXX (Jiiunalagadda) 

Circle readings, telescope being set on LXIV (Inupdyi) 

20S043' - 25'43' 284O56' 104O65' C 6' 184' 6' 83' 19' 268" 19' 162' 81' 842' 81' 

4 w n n r )  td n n 4 I# 

h30.72 130.48 i z g S 8 8  130.58 131.60 130.56 h30.02 h3o .32  h30.08 1  rg .xo  
h z g . 9 0  h 3 1 . 1 0  1  29.56 129.70 129.86 1 3 1 . 1 8  h z g - 5 8  h30-30  h 29-94  1 28-32 

30'31 30'79 29.72 30 '14  30'73 30-87 29-80 30'31 30.01 28-71  

h 6 . 1 8  h 6 . 3 4  1 7 . 5 6  1 7 . 1 8  2 6-08 1 6 - 5 6  h 7 . 2 6  h 7 - 6 4  h 6 . 3 6  1 7 - 6 6  
h 7 - 1 0  h 7 - 5 4  2 6 - 7 0  1 6 - 7 2  1 6 - 8 0  1 6 - 4 4  h 7 . 0 2  h 6 - 6 8  I 7 . 2 6  1 8 . 6 8  

6.64 6.94 7 - 1 3  6 ' 9 5  6 ' 4 4  6 - 5 0  7 - 1 4  7 - 1 6  6 - 8 1  8 - 1 7  

h 5 1 . 1 4  h51 .60  2 51.64 150-80  152.02 1 5 1 ~ 9 4  h49 .52  h49 .70  h 5 1 . 8 4  150.76 
h50 .08  h g o ' g 4  1 5 1 . 3 4  151.14 152.26 150.98 h51 .20  h 5 1 . 3 4  h 5 1 ' 4 2  t n g . 9 8  

50 '61  51-27 5 1 - 4 9  50-97 52.14 51-46 50'36 50'52 5 1 - 6 3  50.37 

, 
h28 .60  129.86 130 .30  129.26 130-04  1 2 9 ' 1 6  h 3 1 . 6 2  h30-40  1 2 9 ' 2 6  131 .60  
h z g - 5 6  1 2 9 . ~ 8  2 29.66 12g.00 1  29-68  Z 29-34  h29 .80  7829'78 129.92 1 3 1 ' 2 2  

29-08  29-57 29.98 29-13  29.86 29.25 30'71 30'09 29-59  3 1 - 4 1  

At LXVIII (Jujfirdurgam) 

Jan%avy and Pebrtrary 1862; observed by Captain J. P. Baaevi, B.E., with Tvoughton and Simme' 
24-inch Theodolite No. 1. 

M - Mean of Groups 
w - Belative Weight 
C - Concluded Ariglo 

-- 

M =  9"-06 

= 2o .s9 
' - - - o '05 
w 

C=44°25'9"~06 

Angle botmeen 

LXV1 (PBrragattu) 
and 

L U X  (BBzvhda) 

Circle readings, telescope being set on LXVI (Ygrragattu) 

0" 1' 180" 1' 79' 15' 269' 18' 158O 26' 838' 25' 2370 37' 670 36' 816O 49' 186°49' 

N n n II 4 4 4 w I II 

h  g m r o h ~ o . o t  1 9 - 0 2  h  8 -80  1 7 ' 9 0  2 9 - 4 4  1 9 - 4 0  h  9 - 5 4  h  8 - 8 4  1  ' 1 6  
1 7 - 8 6  h  9.86 1  9.88 h  9 - 3 2  1  7 - 5 0  1  9.66 1 8 - 2 8  1 9 - 6 6  h  9 - 1 6  1 8.62 

1 9 - 7 0  

8.48 9 - 9 4  9.53 9-06 7-70 9 - 5 5  8.84 9 -60  9-00 8.89 



r2, MADRAS MEIDIONAL AND COAST BERIES. 
E. 

1 

At LXVIII (JujGrdurgam)-( Continzced) . 

Angle between 

I X I X  (BBzv6da) 
and 

LXXI (Anantavaram) 

LXXI (Anantavaram) 
and 

LXXII (Chint~laphd) 

LXXII (ChintalapLd) 
and 

LXX (J 6nnalagadda) 

LXX (J6nnalagadda) 
and 

LXVII (Jnmmnlnvoidurgam) 

LXVII (Jnmmnla~oidurgnm) 

and 
LXVI (P6rragattu) 

Circle readings, telescope being set on LXVI (Y6rragattu) 

O0 1' 1800 1' 7g018' 26Q013' 168O26' 83S026' 287"87' 67'36' als"49' 18s" 49' 

II n II n n m n n N w 

h  1 8 ' 7 0  h  19-36 1  1 9 - 7 6  h  18 '92  1  17-94  1  16-98 1  17-76  h  18 '88  h  I ' 3 2  1  19'02 
1  18-50 h  19.26 I 17.26 h  1 7 - 8 8  1  19.64 1  14-96  1 1 8 . 1 8  h  18.50 1 1 i e 3 6  1  18.86 

116 .00  1 1 7 . 7 4  
117 .90  

18-60 19 .31  17-67  18-40  1 8 - 7 9  16-90 17-97 1 8 - 6 9  1 8 - 8 4  1 8 - 9 4  

1  56.80 h 5 3 - 6 0  1 5 5 . 2 4  8 5 4 . 3 4  156 .82  1 5 7 ' 5 8  154.42 h54.46 1 5 4 ' 8 6  1  53-78 
1  55-66 h  54-24  154.58 h  54'62 1  54.92 1  57-28 1  56-60 h  54-78  h  55-18  1  55.40 

155.14 

56.23 53-92  54-91  54-48  5 j . h  57.43 51-39  54-62  55.02 54'59 

140.56 h 4 1 . 3 2  142.06 h43 .38  141.56 1 4 0 . 6 0  141 .28  h42 .50  h 4 1 . 7 6  144.40 
1 4 1 ' z a  h 4 3 . 3 4  1 4 1 * 5 z  h43 .68  1  42.34 140.96 1 4 1  '66  h44.04 h42 .16  1  42-38  

h 4 2 . 9 2  142 .84  141 .81  

40'89 4 2 - 5 3  41'79 43 '53  41'95 40'78 4 1 - 9 3  1 3 - 2 7  41-96  4 3 - 1 0  

78 17-82 h  1 6 ' 8 2  1  17.12 h  16'32 1  1 7 - 6 4  1  17 '10  1  17-38  h  17-96 h  18-22 1  16 .90  
1  17-14  h  16'52 1  16.46 h  16'80 118.70 1 1 6 ' 4 2  1 1 4 . 6 8  h  16-40  h  1 7 - 8 0  1 1 8 - 3 6  

1  1 7 . 1 2  

17'48 16.67 16-79  16.56 18-17  16-76 16-39  1 7 - 1 8  1 8 - 0 1  1 7 - 6 3  
4 

7837'16 h 3 7 - 2 6  1 3 8 ' 0 6  h 3 7 - g o  1 3 7 ' 9 4  1 4 0 ' 1 0  137.72 1'37.48 h 3 6 - 6 8  136 .98  
1 3 7 ' 8 8  h36 .88  139.06 h36 .18  137 '08  139.38 139.36 h37.70 h37.72 1 3 6 ' 5 6  

39 '34  

3 7 - 5 1  37'07 38'56 37 '04  37-51  39'61 38'54 37'59 37'20 36 '77  

M - Mean of chon m 
a - h l a t i v e  ~ e i g E t  
C - Concluded Angle 

M = 18".41 

= .og 

- I = o -08 
w 

=48025'18Y'36 

M = 55"- 25 

w =  8 . 2 4  
I - - - 0 'I2 
w 

C =  660rjt55w.25 

M = qd"'18 

= 9 '45 
I - - - 0 - 1 1  
w  

=57024,42a.19 

M =  17"-16 

w = 16 -92  

- =  I 0 . 0 6  
W 

C = 69O48' 17"-15 

M = 35"" 74 

w  = 10 -96 
I - = 0 - 0 9  
W 

C.= 73042. 37w.75 

At LXIX (BGzvBda) - 

Febmqry 1862 ; observed by Captaira J. P. Basevi, R.E., with Troughtom and Simnts' 24-inch Theodolite No.  1.  

Angle between 

LXXI (Anantavaram) 
and 

LXVIII (Jujhdurgam) 

Circle readings, telescope being set on LXXI (Anantavaram) 

110" 62' 290'68 190'4' 10' 4' 269' 15' 89' 15' 348" 28' lGaO 28' 6T 40' 24T 40' 

n 11 r n 4 It n n n n 

h55 .84  ?t 55.82 1 5 5 . 1 6  153.80 154.46 154.06 1 5 4 ' 5 8  7 54-20  155 .66  153.06 
h55 .52  h 5 4 . 3 4  1 5 5 5 . 0  153 .94  153.40 1 5 3 . 1 4  154 .52  155 .28  155.46 153.90 

55-68 55-08 55'23 53'87 53 '93  53-60 54'55 54'74 55'56 53'48 

M - Mean of QMU 
w - Relative W'eigE 
C - Concluded Angle 

M=54"'57 

: = 
'3 '30 

- = o ~ 0 8  
W 

I C = 5.5" 38'54"'57 



PRINCIPAL TRIANGULATION. OBBEBVED ANGLES. 7 3 7 .  . 
At LXIX (BGzvBda)-(Continued). 

M - Mean of Gron r 
w - Rdativs w e i g h  
C - Conaluded Angle 

M = 6 0 " * 4 2  

= 6 .23 
1 - - - o *16  
w 

C = 55O12' o w - 4 3  

Angle between 

LXVrll (Juj6rdwgam) 
and 

LXVI (T6rragattu) 

Circle readings, telescope being set on LXXI (Anantavaram) 

110.62' 290" 52' 190'4' 100 4' 26g0 16' 890 16' 348"28' 168028' 67eW' 24yW' 

w w 4 v w w v w v 

h 58-48 h 58.74 1 59.66 160.46 1 61-74 Z 61-38 1 60.04 Z 62-02 1 59-48 1 63-66 
h60-14 h60-18 158.68 1 58-84 161.20 161.32 1 59-71 160.86 160.10 161.74 

262.52 

59'31 59-46 59-17 59-65 61-47 61-35 59-89 61-44 59'79 62.64 

At LXX (Jiinnalagadda) 

Janzcay 1862; ohserved by Captaija J. P. Bccsevi, B.E., with Troughton and Simm' 24-inch Theodolite No. 1. 

Angle between 

LXVII ~JsmmalavoidUTgam~ 

and 
LXVIII (Jujiudurgam) 

LXVIII (JujGrdurgam) 
and 

LXXII (ChintalnpBd) 

Circle readings, telescope k ing  set on LXVII (Jamrnalaroidurgam) 

1 W  38' 3 W  38' 2o(P 60' 2fY 60' 2860 2' 1%' 2' 6'14' 185' 14' 84026' 264'26' 

v II I 4 e I 1 m u ? 

114'  4 h13-80 113'60 113'84 114.02 l15 '18  112.68 114'46 h15-66 h16.06 
1 x3-1a 114.36 113.02 113.86 112.86 114.50 113.26 114.08 h12.78 1x3-70 

h13.48 h14-11 

14.38 14.08 13-31 13-85 13-44 14-84 12'97 14'27 13-97 14-63 

h41-56 h41-28 140'64 141.72 142.32 141'12 143.20 142.56 h40-70 h40'90 
142.04 h41.20 141'38 141.50 141.68 140'22 140.76 141'02 h 41-96 h 41-51 

143'62 

41-80 41-a4 ~ I - O I  41.61 41-00 40.67 42'53 41-79 41-33 41." 

df - Mean of Qro~ips 
w - Relative Wright 
C - Concluded Angle 

M =  13"'97 

to = I 7  '30 

- =  o -06 
w 

c =65040113~.9g 

M = 4lf''52 

w = 2 0  '74 
I - = 0 '05 
w 

C = 61~56'41".54 

At LXXI (Anantavaram) 

February 1862 ; obeerved by Captain J. P. Basevi, R.E., with Troughton and Simm' 24rinch Theodolite No. 1. 

M - Mean of Groap 
w - RalDtire Weight 
C - Conaluded Angle 

M = zof'. 83 

= lo 'So 
I - = 0 '10 
to 

C = 87' 5' 20"- 8 3  

M =  19"-27 

= ZI  .30 
I - - - o '05 
w 

C = 49356'19"*z7 

Angle between 

LXXIV (Gormtla) 
and 

LXXIII  (Lagadaptid) 

L n I I I  (L.gdapM) 
and 

LXXII (ChinthpM) 

Circle readings, telescope being set on LXXIV (Qorantla) 

27P 10' O f  10' 853°22' 173' 22' 720 33' 2620 34' 151° 48' 931'46' 280' 68' 800 68' 

e )I v a I# rn I# ll e 

h19.80 hao-78 119.68 Z 2 2 - 1 0  121.94 110.84 121.82 121.76 h1g.14 Z 21'58 
h19.98 h20-88 118.84 121.50 2 21-00  121.72 110.62 1 11-51 h19'78 121.34 

19-89 20.83 19-26 21-80 21-47 11-28 21-21  21-64 19-46 21-46 

h 20.44 h 18'82 h t o - 5 6  Z 18'78 1 19-14 Z 19-78 1 18-14 h 19-14 h 1g.26 Z 19-98 
h 19.22 h 18-38 120.66 Z 19.06 119.64 117.9. 1 19.14 h 19.30 1 19.12 2 18-91 

19-83 18-60 20'61 18-92 19-39 18-85 18-65 19'22 19-19 19-45 



74-E. 
MADRAS MERIDIONAL AND COBST SERIES. 

At LXXI (Anantmaram)-( Continued). 

iM - Ikhn of aron 
w - HeIatire 
' 

M =  3 1 Y ' 7 7  

to = ,9 .8r: 
I 
- = 0 '05 
w 

C = 6 r 0 ~ ~ ' 3 i " ' 7 6  

M =  48"'25 

w = 2 8  -25 
I - - - o -04 
w 

C = P 5 0 5 5 ~ 4 8 ~ . 1 4  

Angle between 

LXXII (Chintalaprid) 
and 

LXVIII (Jujhrdurgam) 

LXVIII (Jujhrdurgam) 
and 

LXIX (B6zvida) 

Circle readinge, telescope being set on LSXIV (Gorantla) 

274' 10' 94'10' 353'22' 173'22' '72' 33' 262O 34' 151' 46' 331'46' 2300 58' W 58' 

# n n n n # n v II " 
h 3 1 . 5 6  h 3 0 - 5 4  1 3 1 . 4 4  1 3 1 . 8 2  1 3 1 ' 4 8  1 3 1 . 7 6  1 3 2 - 0 8  h 3 2 . 7 2  h 3 8 - 6 8  1 3 2 - 2 2  
h 3 z ' z z  h 3 1 . 4 4  1 3 1 ' 2 8  1 2 9 2 8  1 3 1 . 3 2  133 .26  1 3 1 ' 8 2  h 3 1 - 9 6  h 3 2 - 3 6  h 3 1 - 5 0  

1 3 1 ' 5 8  

31.89 30'99 3 1 - 3 6  30 '89 3 1 - 4 0  3 2 - 5 1  31 '95  3 2 - 3 4  3 2 - 5 2  31-86  

h48 .42  h 4 9 . 9 4  h48 .66  148.50 1 4 8 . 1 8  1 4 8 . 9 6  147 .98  h q 6 - 6 8  h 4 7 . 2 8  h 4 7 - 5 8  
h 4 8 . 4 4  h 4 8 . 7 4  248 .34  1 4 7 ' 9 2  1 4 8 . 1 6  1 4 7 . 7 8  147 .82  h 4 8 . 3 2  h 4 9 . 1 8  k 4 8 . 2 0  

h47 .50  . 

4 8 - 1 3  1 9 - 3 4  48-50 4 8 ' a l  7  1 8 - 3 7  4 1 - 9 0  1 7 - 5 0  48.23 4 1 - 8 9  

At LXXII (Chintalaptid) 

*Feb~*zcary and +April 1862 ; observed by Captain J. P. Basevi, R.E., with Troughton and Sirnnts' 
24-inch Tkeodolite No. 1. 

116 - Memn of Qronpa 
w - Relative Weight 
' A1lg'e 

M = 3 7 " - 1 8  

w = 8 -25 
1 - - - 0 ' 1 2  
w 

C = 6 0 ° 3 8 ' 3 7 " - 1 8  

M =  34w'30 

w = 21 '61 

- I - - 0 '05 
w 

C = 52' 34' 34" '30  

M =  51"'s2 

w = 
I 

7 -69 
- =  0 . 1 3  
w 

c = 5 1 0 3 5 * 5 1 u . 5 3  

Angle between 

e 
LXX (J5nnalagad&) 

and 
LXVIII (Jujhdurgam) 

e 
LXVIII (Jujkdurgam) 

and . 
LXXI (Anantavaram) 

e 
LXXI (Anmtavaram) 

and 
LXXIII (Lagadaptid) 

Circle readings, telescope being set on LXX (Jiinnalngadda) 

216' 29' 36" 29' 295' 41' 115' 41' 1 4 O  52' 194' 52' 94" 4' 27.L" 4' 173" 17' 363' 17' 

I N n n v II I I# v " 
h 3 7 - 6 8  1 3 6 - 1 2  138 .68  138 .28  1 3 8 ' 7 0  h 3 9 . 1 8  1 3 8 . 8 6  136 .76  1 3 6 - 2 2  134.86 
h 3 7 . 1 4  1 3 5 ' 5 6  1 3 6 ' 6 4  2 3 7 - 9 4  238 .06  h37 .22  1 3 7 ' 0 6  1 3 7 ' 2 8  1 3 6 ' 4 4  1 3 6 ' 3 0  

1 3 7 ' 1 6  h  3 7 - 1 6  h 3 5 . 0 4  

3 7 - 4 1  35 '84  37 '49  3 8 - 1 1  38.38 37 '85 3 7 ' 9 6  3 7 - 0 2  3 6 ' 3 3  3 5 - 4 0  

h 3 3 . 4 4  135 .46  133 .64  134.40 1 3 3 ' 3 4  h 3 3 . 1 4  1 3 4 ' 9 4  135 .28  135 .74  1 3 5 ' 0 0  
h 3 3 . 5 2  1 3 4 ' 0 4  1 3 3 ' 6 2  134.04 1 3 4 ' 0 6  h 3 5 - 4 0  1 3 3 ' 9 4  1 3 3 ' 5 8  1 3 4 ' 3 6  1 3 4 ' 3 4  

h 3 5 . 2 6  

3 3 - 4 8  34 '75  33 '63 34.22 3 3 - 7 0  3 4 - 6 0  3 4 ' 4 4  34 '43  35 '05  3 4 - 6 7  

h 5 1 - 5 6  1 5 3 . 6 0  151 .92  150 '02  151 .96  h 5 1 - 9 0  1 5 0 ' 1 4  1 4 9 . 7 2  1 5 1 . 6 8  l 5 1 . 1 0  
h53 .46  153.50 1 5 1 ' 4 4  1 5 1 ' 5 2  1 4 9 . 9 2  h 5 1 . 3 4  151 .36  1 5 1 ' 7 0  1 5 0 . 1 8  150.30 

h  5 4 - 0 4  

52'51 53'55 5 1 - 6 8  50 '77  51 '97  5 1 ' 6 2  50 '75  50.71 5 0 ' 9 3  50 '70  



PRINCIPAL !CRIANGULATION. OBSERVED ANGLES. 

II  \ 

At LXXII (Chintalap&d)-( Cmt inued) . 

Angle between 

t 
LXXIII  (Lagadapid) 

and 
LXXV (Chikri) 

Circle readinge, telescope being net on LXXIII  (Lagadaptid) 

64" 25' 24.4'25' 148' 37' 828' 37' 2220 49' 420 4Q' 3020 1' 12Z0 0' 21' 13' 201° 13' 

w n 11 n ~l n n n n n '  

h 50.22 h 50' 90 i 49. go 1 48'76 1 48.86 1 48-06 1 50.74 1 50.68 1 50.34 1 50.38 
h 50.06 h 49.64 h49.06 148.14 149 '34  148'52 1 50.50 150'30 149.80 1 48. l o  

150.18 

50-14 50'27 49'48 48'45 49-10 48'29 50'62 50.49 50.07 49-55 

df - Mean of &on e 
w - Belativa ~ s i g R t  
C - Concluded Angle 

M = 49". 65 

= 12 .19 
I 
- - - o -08 
w 

C = 64O 23'4g1"65. 

At LXXIII (Lagadaptid) 

$February, $February and March and IlApril 1862; observed by Captain J. P. Baeevi, R.E., with 

T~*oughtorc and Simm' 24-inch Theodolite No.  1.  

Angle between 

II 
X (ddamshb) 

and 
V I I  (DhGlipalla) 

II 
V I I  (DhGlipalla) 

and 
LXXV (Chikri) 

11 
LXXV (Chikri) 

and 
LXXII  (Chintalaphd) 

$ 
LXXII ((JhintalapM) 

and 
LxX1 (Anantavaram) 

Circle readings, telescope being set on X (Adamsib) 

o0 1' 180" 1' 79" 13' 259" 13' 168' 25' 33s0 25' 287' 37' 57'37' ~16~49' 186" w 

~l w ,I n w n n w n n 

I14 .68  115.46 117.70 117.90 117 '22  116'62 115.84 116.64 115'34 115 '98  
l 1 8 . 9 0  117 '34  118.54 117.62 115.64 117.10 118.56 116.64 117 .36  117.64 
1 17.72 116.38 114.82 1 1 6 - 5 4  

17-10 16.39 18-12 17-76 16-43 16.86 16.41 1 6 . 6 ~  1 6 . ~ 1  16-81 

134.96 134.40 235.12 132.12 132.70 134 .94132 '62  133.16 134.08 133.98 
133 '60  135 '00  134.28 131'22 132.86 135.14 1 32-72 132.72 132 '22  133.78 

1 33' 10 

34-28 34'73 34'70 32.15 32-78 35'04 32-67 31-94 33-15 33-88 

151'22 1 52'40 l 5 0 . 1 6  153.00 251.94 150'36 152 '14  151 '66  152-02 152 '44  
151.66 152.60 150.48 155 '48  152 '30  151.94 153'06 252.02 151 '56  151 '48  

152 '28  

51-54 52-50 50'32 53-59 52-11 51-15 52-60 51-84 51-79 51.96 

h 50'34 1 48.46 1 48-81 1 49-08 h 49-00 1 49-32 1 49-40 1 48.82 1 48.66 1 48.16 
1 49-40 2'49.42 1 49-30 1 50'36 1 50.22 1 50.14 1 49' 54 1 49-96 1 48-88 1 50.02 

49'87 48'94 49-06 49-72 49'61 49-73 49-47 49.39 48'77 49-09 1 

M - Mean of Gro~~ps  
w - Relative Weight 
C - Concluded Angle 

M = i 6 " - 8 9  

= 12 .2g 
I - = o -08 

W 

C = 80°~2 '16" .86  

M =  331f'63 

W =  8 . 5 4  

- I _  - o '12  
w 

c = 540571 331Y.62 

M = 51M'93 

w = 10 - 1 8  
- I -  - o -10 
w 

c=s90 3 1 5 r ~ . 9 4  

M = 49"'37 

w = 
I 

35 '70 
_ - - o '03 
W 

c = 7s 27'49'"37 



MADRA9 MEBIDIONAL AND COAST SERIES. 

At LXXIII (Lagadaptid)-( Continued). 

M - Mean of o m n p  
v - Relative Weight 
C - Concluded Angle 

M = 53"-69 

= 16 'Io 
I - =  0.06 
w 

c =450 33.53#.69 

M =  33"'98 

W = 
z 

7 '83 
_ - - o - 1 3  
w 

C = 420 141 33X.9) 

Angle between 

3 
LXX1 

and 
LXXIV (Gorantla) 

5 
LSXIV (Gorantla) 

and 
X (hdametib) 

Circle readinge, teleecope being set on X ( h d a d b )  

0" 1' 180" 1' 79" 13' 269" 13' 158025' 838926' 23'i037' 6T37' 316°49' 186049' 

* w w I # I I I I I 

252.48 254'66 2 52'86 154'02 h53-38 253'76 153'94 153'14 h53-78 2 55-14 
. 153'22 2 54'90 152'02 153'08 153'92 154'94 153'74 153'14 153'82 153.84 

~ ~ ' ~ 5  ~ 4 . 7 ~  S2'44 53'55 ~ 3 . ~ 5  51-35 53'84 53"4 53'80 21-49 

h35-84 131.42 135.66 2 34'86 633.90 131'72 133'76 134'62 h34-36 133.64 
1 34-40 h33.34 136'10 133'68 h33-84 132.52 134'00 133.96 133'54 133'82 

33'24 

- 
35-12 32'67 35'88 34'27 33'87 32-12 33-88 34-29 33'95 33'73 

At LXXIV (Gorantla) 

February 1862 ; observed by Captoin J. P.  Bmevi, R.E., with Troughton and Simms' 24-itlch Theodolite No. 1. 

Angle between 

X (hdamdb) 
and 

LXXIII (Lngndaphd) 

LXXIII (Lagabpa) 
and 

LXXI (Anantavaram) 

Circle readinge, teleecope being eet on X (hdamshb) 

116'37'- 295'37' 194'49' 14'49' 274'2' 94'2' 858' 14' 175' 14' 72'24Y 262'28' 

Il q w tf If I v ,I I 

h25-12 h24.34 123'44 124'42 1 24'64 2 24-10 123'28 1 21-22 2 22-06 1 23-22 
h24.66 h24.84 122.36 124.32 123'62 124.40 lz1.60 122.72 122'68 123-08 

24'89 24'59 22.90 24-37 14-13 24-25 22-44 11-97 22-37 23.15 

2 45'68 2 46-59 2 46-30 1 46-30 1 44'96 2 45'36 2 45'34 1 45'88 h45-66 h 46-08 
146.44 145.66 146.42 145.12 146.54 144.92 1 46-10 1 45-24 h 47.14447.18 

46-06 46'09 46-36 45-71 45'75 45-14 45-72 45'56 46-40 46-63 

M - Mean of Qroupa 
w - Relative Weight 
C - Concluded Arigle 

M = 23"'51 

= 'I0 

= - - - 0 'I2 
W 

C = 67O45' 23"'51 

M = 45-94 

= 30 '30 
I - = o '03 

- 
C = 47O 50) 45"' 94 

At LXXV (Chikri) 

April 1862; observed by Captah J. P. Basevi, R.E., with Trozlghton and Simnarr' 24-inch Theodolite No. 1. 

Angle between 

Lxxll 
and 

LXXIII (Lagadaptid) 

Circle readings, teleecope being set on LXXII (Chintdaphd) 

10T31 287'81 186044' 6043' 266" 66' 85' 66' 3U07' 165" 7' 640 19' W019' 

I I w w # I I # w 

h21-04 h19.62 h19.34 h21.24 2 22-26 2 20'86 218.96 119.26 120-62 2x8'78 
h20.46 hro-40 119.56 h18.04 121.10 220.80 118.54 118.42 119.54 220.5) 

119.18 

20'75 20'01 19-45 19-49 21-68 20-83 18-75 18-84 20.08 19-66 

M - Mean of Oronpa 
v - Relative Weight 
C - Concluded Angle 

M = lgn-gg 

= -37 
I - - - 0 -11 
w 

= 56032'19~.95 



PRINCIPAL !I!RIANGULATION. OBSERVED ANGLE& 77-B. 

At LXXV (Chikri)-(Continued). 

Bf - Mean of Cfmn r 
w - ~ ~ 1 a t i . e  weiBKt 
C - Conoluded Angle 

M = 2 5 " - 4 6  

, = 6 .]8 
I - =  0 - 1 6  

. w  

C = 5 0 ~ 5 8 ' 2 5 ~ ' 4 4  

Angle between 

LXXII1 (Lagads~hd! 
and 

VI I  (Dh6lipalla) 

Circle readings, telescope being set on LXXII (Chintalaphd) 

101088' 287' 88' 386"44' 6'4' !2G0 65' 86' 66' 846' 7' 166'7' 64' 19' S44O 19' 

a a u a e a a a it " 
ha7-10 h25-08 hz5-02 hz2.34 126.66 1 21-44 126 '04 Z27.00 125.74 125.86 
ha6.60 h23-86 h26.04 h24.60 125.06 124.60 125'36 2 27-96 125.30 124 '82 

1 a5'5a 123.94 

26.85 14-47 25-53 24'15 25-86 23'66 25-70 27-48 25'52 25.34 

At VII (Dhliliph) 

April 1862 ; observed by Captain J. P.  Bas&, R.E., with Troughtort m d  Simme' 24-inch Theodolite No. 1. 

Bngb between 

LXXV (Chikri) 
and 

LXXIII (Lagadaptid) 

LXXIII(LagadapBd) 
and 

X (Adamdb) 

Circle readings, taleacope being set on LXXV (Chikri) 

188'W 818' 28' 2170 39' 810 39' 2960 61' 116' 61' 16' 8' 196" 8' 96' 16' 876' 16' 
I 

m I v a a a a I a a 

h61.58 161.74 1 6 1 . ~ 8  261.88 161.96 161-48 160.00 1 62.94 163.00 162.28 
h62.30 162.38 1 jg.70 161.08 160.58 160.60 161'98 162'14 163'48 161'80 

61-94 62.06 60'49 61.48 61-27 61-04 60.99 63-54 63'24 62-04 

h 36-10 1 34-60 1 34-80 1 37-48 1 35-31 1 36.32 135'40 1 33-86 2 35-64 1 35-98 
h 3 4 ' 8 4 E 3 3 ' 2 8 1 3 6 ' 8 2 1 3 6 . 3 6 1 3 5 . 5 0 1 3 3 ' 3 6 2 3 5 ' 2 4 J 3 6 ' 8 4 1 3 4 ' 8 6 Z 3 6 . 3 6  

134'24 136'19 135'38 

35-47 33'94 35'29 36'9' 35'41 35-21 35'32 35'36 31-25 36'17 

ilf - Mean of Grou r 
w - Relatire welgEt 
C - Oonoluded Angle 

M =  61"-71 

w = 1 %  '00 
I - = o -08 w 

C = 74O 4' I". 71 

M =  35*'44 

w = 11 '25 
I - - - o -09 
w 

fl=640,2'35".43 

At X (8damsAb) 

April 1862 ; obeerved by Captaiva J. P. Basevi, R.E., with Troughtm m d  Simms' 24-inch Theodotite No. 1. 

Angle between 

VI I  (Dhblipalla) 
and 

LXXIII (LagadapBd) 

Circle readings, telescope being set on VII  (Dhtilipalla) 

106°!W %So 26' 184'88' 4" 88' 863' 60' 88' 60' 848' 8' 168' 1 62" 14' 242480 14' 

v u a a a a a 9 u I 

1 10.82 1 9'86 1 10'26 1 10'74 h 8-90 h 8-92 1 8-50 1 5'84 h 7-24 h 8'94 
1 8-54  1 9'02 1 10.78 1 8-06 h 8'62 h 7-40 1 7'66 1 6.44 h 8.08 h 9'62 
1 9'78 h 7'42 1 8 - 9 4  

Z 8-10 

9-71 9'44 10.52 8-74 8-76 8-16 8-08 9-33 7'66 9-28 

M - Mean of Gmu II 

w - BsIative WeigEt 
C -- Conoluded Angle 

M =  8".77 

to = 
I 

7 -58 
- - - 0 '13 
w 

C = 35' 25' 8". 76 



October, 1883. 

At X (8damdb)-(Omtinwed). 

. W. H. COLE, 

In charge of Computing OBce. 

M - Mean of Qroapr 
w - Belative Weight 
C - Included Angle 

M =  3"-26 

w = 12 -95 
I - - - o so8 
w 

c = , $  01 3~.26 

Angle between 

LXX1ll (Wad.phd) 
and 

LXXIV (Gorantla) 

Circle readings, telescope being set on VII (Dhblipdla) 

10KO 26' 285' 26' 184' 30' 4' 3 8  263' 60' 83" 60' 3w 2' 163' 2' 6z" 14' 2490 14' 

,I ,I ,I ,I ,I ,I 4 ,I r7 

h 4 - 5 6  1 1 - 9 4  1 2 - 5 8  1 2 - 8 2  h 4 . 0 4  1 3 - 5 8  h z - 0 8  1 4 - 8 0  h 3 - 4 4  h t - 7 8  
Z 2 .72  1  1 - 1 0  I 4 - 3 4  I 4 - 0 2  h  3 -80  h  2 . 6 4  2 3 . 9 4  I 4 - 0 4  h  3 - 5 2  h 3 . 4 2  
1  2 - 0 4  

* 
3 . 1 1  1 - 5 2  3 - 4 6  3 - 4 1  3 - 0 2  3 - 1 1  3 - 0 1  4 - 4 1  3 - 4 8  3 . 1 0  



MADRAS MERIDIONAL AND COAST SERIE8. 'O-,. 
I n  the calcnlatiom of the weights of the observed angles by the formula given in Section 4 of Chapter VII of Volume 11 and 

illustrated by an oxample in the foot note to page a 2  of the same Volume, it is necessary to employ the squares of the apparent errors of 
observation and graduation. Them data have been employed to ascertain the e.m.8. (error of mean square) of obamation of a single 
memure of an angle, and the e.9n.a. of graduation and obaemation, of the moan of the meseures on a single zero, for each group of anglee 
measured with the same instrument, by the same obeerver, and under similar circumstances. 

The inetruments employed were aa follows :- 

Tronghton and Simms' 36-inch Theodolite, Troughton and Simmd 24-inch Theodolite No. 1, and Barrow's %-inch Theodolite ~i 2, 
all of them having G n~icroscopes to read the azimhth circle; observations were taken on 5 paire of zeros Gfaos right and f ~ e  bft) giving 
circle readings at 7' 12' apart. 

Sum of squares of apparent errors of obeervations. 
The e.m.8. of obomation of a single measure of an angle = 

No. of observations -No. of angles x No. of changes of zero. 

The e.m.8. of graduation and obomation of the mean of the Sum of squares of apparent errors of zero. 
measures on a single zero ] = do. of angles x (Nu. of changes of zero - 1). 

October 1883. 
W. H .  COLE, 

In charge of  Computing O&. 

Group 

I 

I 
In 

e. m. 8. of obserration of 
a singla menrum 

) 813'65 I f -  1 6.888 
964-320 

e. m. 8. of graduation nnd 
obaerration of a ringle zero 

314.60 f i 820-88 ] - 1 0"'W 

Observer 
and Instrument 

Mr. Q.. Shelverton, i ton and 8imm9 86-inch 
odolita. 

Capt. B. R. Bran611, Trough- 
tonandSimma'24-mchThe- 
odol1te No. 1. 

Ditto. 

lumber of 

1060 - 106 

Lieut. J. P. B ~ e v i ,  Barrow's 
%-inch Theodolite No. 2. 

Hills 

Hills 

Plains 

P h s  

Hill. 

Pbns  

[ i f -  t 1 -060 
776 - 800 

V 

VI 

VII 

[ :,"I: if-  * 0 .I67 

Ditto. 

Lieut. J. P. Bwri ,  Trouph- 
iton u d  Simrnd 24-inch The- 

odolita No. 1. 

Ditto. 

o I 

7 18 

7 18 

7 18 

7 11 

7 l8 

7 11 

IT, III 
VI nnd VII 7 

7 l8 

8gR'68 
f 0 i 1072-490 { 

I Capt. B. IL Brnnfill and Lieut. 
J. P. Basevi, Trou hton and 
E5imrna1 24-inch beodolita 
No. 1. 

Hills 

3.01 

1.48 

1.26 

2.19 

4-11 

2-16 

8.18 

80.64 f ) zll-lw ] - * 0 .861 

lElyO if-  + 0 -844 

109.48 1 16-lm 1'- 1 0 ~8%' 

[ 2866'3' 3'- * 1 -016 
~ l ~ - ~ ~  

479.39 i 1UYI-6w if-  t 0 '882 
Lieut. J. P. Bswvi, Barrow's 
%-inch Theodolite No. 1. Plains 

2 1 7  

140.90 f [ lm-lo ] - 1 '261 

[ 1'- t 0 '8% 

) 1274'B {'- + 0 .a 
2040-201 

[ 648'84 jig * 1 '261 
690-69 

82 

1 

80 

10 

66 

11 

69 

m 

961 

2678 

776 

Im2 

211 

1109 

266 

810 

1060 

800 

4W 

100 

660 

110 

1283 9 0  





MADRAS MERlDlONAL AND COAST SERIES. 

PRINCIPAL TRIUOULATION. REDUCTION OF FIGURES. 



MADRAS MERIDIONAL AND COAST SERIES. 

Figure No. 89. 

x, = + *088 

x,, = + -006 

x, = + 'I10 

xg = + '220 

Observed Angles 

d 
d 0 3  

No. Value . + 
Z UJ a.s 
:k= 
F4 

0 1 1 

1 49 48 5-04 '05 

2 35 35 32'94 '05 

3 49 3 40.88 -06 

4 45 32 43'33 '07 

4' l2 46'58 "7 

6 45 10 52-04 -04 

7 40 5 52'17 '05 

8 54 30 32-22 '18 

Values of the Factors 

In the tables of the equations between the factom the co-e5cimta of the term bolow the diagonsl an, omitted for convenience, the co-edicient of the pth 
term in the 4th line being a l ~ a y s  the same as the co-e5cient of the qth term in the pth line. 

Equations to be satisfied Factor 

+% + xt + x4 - - e, = - 0.494, 4 

+x4 +X6 + *6 
- - e, = - 0.234, & 

+Xe +X7 t X8 - e, = + 0.424, & - 
* 

- 8 x 1  + 2 xS - 16 X, 
= e4 = + 5'9, x, 

+19=,, -2% +'5% 

Equations betwecn the Factors 

NO. of 
e 

I 

2 

3 

4 

Angular errors in seconds 

XI = - '054 
Xp = - 'I12 
Xs = - 'I22 
xC = - 206 

[wx9] = "79 
r 

Value of 
e 

- 0'494 
- 0'234 
+ 0'424 

+ 5'9 

Co-e5cients of 

x, & x, A4 

+om23 +oS13 ... - 1-76 
+0°24 SO'II - 0'20 
* +0'34 + 3'36 

+ 86.90 



PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 

Agure No. 40. 

Observed Anglea 

';ep 
No. Value Sl M a-G 

'9 8 

o t I) 

1 36 56 14-26 'oj 

2 39 2 54'34 '04 

8 51 27 43-67 -08 

4 52 33 10.45 -08 

4' S8 16'61 "4 

6 34 o 51-63 '08 

7 47 44 50'65 -08 

8 56 16 4'0j -07 

Values of the Factors 

Equations to be satisfied Factor 

x1 +x, + Xt + =4 
- - el = + 0-002, X, 

% +x4 +% +% = % = - 0-508, Xp 

X6 $4 +=7 +% - - e, = - 00261, X, 

-28 x, +o x, - I 7  
, = 0, = - 5-2, x 4  

+27 *6 -4 x, + '4x8 

Equations between the Factors 

NO. of 
e 

1 

2 

8 

4 

Angular errors in seconda 

x, = + -086 x6 = - -217 
4 = + '054 x,, = - ' '53 
xS = - -060 x, = + '067 

x4 = - -078 X, = + *043 

[wxP] = 1'05 

Value of 
e 

+ 0.002 

- 0.508 
- 0.261 
- 5'2 

Co-efficiente of 

X, x, x, a 4  

+om a5 +oa16 ... - 2-;ti 

+ 0.38 t 0.22 + 0.80 

* +Om37 + 2-82 

+ 135'64 



%-E. 
MADRAS MEEIDIONAL AND COAST BERIM. 

Wgure No. 41. 

Observed Angles 

'z - 
No. Value 2 %  ws 

8s 

0 ' t  P 

1 72 25 50'79 '09 

2 65 3 37-80 -06 

8 42 30 32-24 '07 

4 96 44 28.68 -07 ' 

5 29 23 54'47 'I4 

6 53 51 38'45 '06 

7 87 29 28.27 '13 

8 40 4 34'36 '09 

9 52 25 58-11 '15 

10 59 52 9'39 'I2 

11 78 12 53-69 -16 

12 41 54 57'45 '04 

13 43 28 2-90 -09 

14 70 23 34-72 -04 

15 66 8 23-40 -16 

Valuee of the Factore 

= - 4*0904 
= - 0'2070 

X, = - 0- 2647 
X, = - 0'9777 
X, = + 0.3476 
X, = + 1.0660 
h, = - 0.0377 

Equations to be satisfied Factor 

... ... x1 + 4 +xa - - e l =  -0-842, X, 

... 4 +XI +xs 0 . .  = % = + 0.180, X, 

XI +4 +x, ... I . . .  = e , =  +0'035, S 
... ... Xl0 +Xll +xu - - e 4 =  -0.197, X4 

... ... Xls +xu + Xlb - - e6 = + 0'1471 & 

XI + X4 +LI +=lo . +xla - - e6=+0'03, S 
23x) -10% +15X6 -37x6 

+I6* ] = 4 = -17.7, 
-25 X8 +24x1s - 4x11 +lox16 - 7 XU xl 

Equations between the Factors 

No. of 
e 

- 
1 

2 

8 

4 

5 

6 

7 

Angular errors in seconds 

xl = - 272 x6 = - -046 Xll = - '132 
x, = - -223 x, = + -104 xu = - -076 
Xs = - '347 X, = + *061 X u =  + -1'27 
x4 = + no60 x,, = - '130 x14 = + -025 
x, = + -166 x10 = + '011 xl, = - -005 

rwxT = 4'34 

Value of 
e 

- 0.842 
+ 0.180 
+oeo35 

-0.197 

+ 0.147 
+ 0.03 
-17'7 

Co-efficienta of 

h % h A4 h h % 

... ... ... +0*22 ... +oa09 + 1-01 

... ... ... +oa27 +0°07 - 4-28 

... ... +0'37 +o.13 + 0.15 

... +0'32 +oar% + 0.32 

+o*29 +oS09 + 1-32 

* +om50 ... 
+386*40 



PRINCIPAL TE1IANGULATION. REDUCTION OF FIGURES. 

A p e  No. 112. 

Observed Angles 

Z 
(d 
Q t! 

No. Value EIM PdZ ." 
8 3  
& 

0 1  R 

1 4 4 3 7 3 3 ' 7 4  '11 

2 63 9 55'46 -07 
8 72 12 32-95 '10 

4 65 19 3-97 -08 

5 66 14 26-70 -10 

6 48 26 30.75 -11 

7 55 43 57'28 '06 
8 46 3 24-80 -08 

9 78 12 41-48 -12 

10 48 I4 J ' f O  '14 

11 61 13 3-82 -13 

12 70 32 55'51 '05 

18 43 20 16-93 -09 

14 76 19 51-23 -07 
15 60 19 53-87 -12 

16 45 51 51.10 -10 

17 70 21 37-33 -08 

18 63 46 33-27 -18 

19 56 53 15'03 '09 

20 65 57 0.60 - 2 7  

21 57 9 45'75 '18 

Values of the Factors 

X, = + 2.2104 

X, = - 4a21fi3 

X, = + 7'0j42 
X4 = + 0.7158 

& = + 2'5124 

X, = + 0*2708 

X, =. - 0.8921 

X,, = - 1-2720 

X, = + 0.2248 - 
r 

Equation8 to be satisfied Factor 

X I +  x o +  Xs ... ... ... ... - - el = + 0.479, X, 
... ... ... ..a x4 + x, + x, = % = - 1~057, 

... ... x7 + X, + X, ... ... = e, = +1'533r h 
Xlo + XI, + x,, ... ... ... ... = e4 = - o-ZZI, X4 

... xis + xlr + xis ... ... ... - - e, = + 0'834, X, 

Xu + xl, + X18 ... ... ... ... - - e, = + 0'231, X, 

... ... ..a XI, + % + $1 -.- = q =  - 0'576, +I 

+ X4 + x, + Xlo + XlS + Xl6 + x19 = % = -0.25, b 
7xs -10% +19x6 - gx, +5x9 -20% + 7 q S  1 = q =  +38 '4~  h 

-12x11 + 1 2 x ~ ~ - 5 x ~ 4 + 1 0 x ~ ~ - 8 x ~ 7 + ~ 4 x ~ 1 - 9 ~  

Equations between the Factors 

No. of 
e 

-- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Aagular errors in second8 

x, = + .lo3 x, = + -205 x,, = + '625 

x, = - -003 x, = + -981 xl6 = - -100 

xS = + '379 xl0 = - -078 x17 = - * I 2 2  

x4 = - ' 439 xll = - -258 XI, = + '453 

X~ a - '624 xlS = + '115 XI, = - "95 

q, = + -006 xls = + '11% x,=- ' 787 

LI = + '347 x14 = + '097 x,, = + -406 

[wxg] = 27-80 

Value of 
e 

+ 0 - 4 7 9 + 0 - 2 8  

- 1.057 

+ 1'533 
- 0.221 

+ o m 8 3 4  

+ 0'231 

- 0.576 

- 0.25 

+38.4 

Co-e5cients of 

X 1 h X 4 h h h 7 %  X9 

... ... ... ... ... ... + o n r  I 0.00 

+oe29 ... ... ... ... ... +om08 + 1-19 

+0.26 ... ... ... ... +o-06 - 1-00 

+oe32 ... ... ... +os14 - 1.21 

+om28 ... ... +o-09 + 1.09 

* +0*36 ... + o m l o  + 1.16 

1-0'54 +oe09 + 0.09 

+oe67 ... 
+ 215.18 



W R A S  MER1DIONA.L AND COAST BERIM. 

Figure No. 83. 
-- -- -- 

x1 = - '037 
x , =  + -268 
Xa = $ '045 

x4 = + '478 
x, = + -560 
x,, = + '171 

Observed Angles 

d gz 
No. Value wii, . r( 

%is 
P; 

0 1 I1 

1 48 8 42-23 -04 

2 56 42 39.27 - 1 2  

8 75 8 40.00 -08 

4 51 32 20'30 '12 

5 82 o 56-17 -09 

6 46 26 45-66 '04 

7 51 58 22-70 -17 

8 44 52 47-96 -07 

9 83 8 49-21 -17 

10 65 22 46-05 -07 

11 62 51 42-99 '12 

12 51 45 34-11 '10 

13 68 5 24.82 -06 

14 50 4 44.28 -08 

15 61 49 52-24 '11 

16 74 52 13-49 '04 

17 59 34 36-00 -06 

18 45 33 1-60 '-05 

Values of the Factors 

& = + 1.0616 
X, = + 5-9692 
& = - 3'3480 
X, = + 6.6903 
X, = + 0.2311 

= - 2.1782 
= - 1.9896 

X, = - 0.0840 

Equations to be satisfied Factor 

... ... ... Xl +% +4 - - el = + 0-276, & 

x4 +x6 +% . .a  ,,. .., - - ep = + 1.209, 
X1 +Xs + X P  ... . . .  ... - - e, = - 1-616, X, 

... ... ... - e, = + 1.769, X, Xl0 +x11 +x19 
- 

... ... '1s +'14 +=IS ... - eS = - 0.049, X, - 

... ... ... +x17 + Xia - ed = - 0.429, X, - 
xl +x4 +% +'lo +*18 +'ld 

- - e, = - 0-41, xl 
6 %  -14% +lo% - 3~~ + 2% - 2 1 ~ ~  - e,, = - 8.1, 

+17x19 -IIxll +lIx,, -17x14 +21x18 -rgx17 
- h 

Equations between the Factors 

No.of 
e 

- 
1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in seconds 

s , ' -  ' 907 

x,, = - '111 
q = -  ' 598 

Xl0 = + '329 
Xll = + '914 
xlp = + a526 

[wxg = 27-18 

- 

Valueof 
e 

+oa276 

+rS209 

-1.616 

+I-769 

-0'049 

-0.429 

-0.41 

-8.1 

Co-efficie~ita of 

Xl X, x, X4 X, x, x, x, 

... + 0.24 ... ... ... ... +oso4 - 1-20 

... +oS25 ... ... ... +oS12 + 0.53 

+oe41 ... ... ... +o-17 - 1-13 

+oS29 ... ... +oS07 + 0.38 

... +o.z~ +on06 - 0.15 

+omrg +oso4 + 0'27 

+o.50 ... 
+186.80 



PRINCIPAL !l!RIANGULATION. REDUCTION OF FIGURES. 8 7 7 .  
-re No. 44. 

Observed Angles 

3-  
No. Value E %  

l/s 
o t u 

21 48 30 50'23 -28 

23 84 18 20'45 'O9 

23 47 32 9-15 -18 

a4 48 9 31'65 '07 

25 34 46 10.67 -10 

26 79 45 55'79 '03 

27 65 27 54'30 06 

28 47 48 6-71 -08 

29 83 25 14-36 ''3 

30 48 46 40'91 '05 

C m 

No. Value . a . ~  - 
4% 

o r II 

1 57 45 13-00 ' 04 

2 58 44 44-98 I4 

3 63 30 3'93 '07 

4 62 6 26-31 '09 

ti 62 56 28-59 '09 

6 54 57 6.26 '17 

7 63 47 46-15 .06 

8 68 56 50.65 -18 

9 47 15 29-92 '07 

10 35 28 11-72 I3 

Equations to be satisfied Fact or 

... ... ... 11 +x, + X8 . a .  

- - el = + 0-285, x, 
..a ... ... ... X4 + X r  + Xa - e, = - 0.604, - % 

... ... ... . a .  X7 + xs + XB - e, = + 2 ' 2441 X, - 
... ... ... ... Xi0 + x11 + Xis - e, = + 0.231, x4 

- 
... ... ... ... XIS + X i r  + Xis - - e , = -  

0' '33, x, 
... ... ... ... X16 + '17 + xi8 - - e , = -  

0' 2391 h3 
... ... ... X ~ B  +Xso + Xsl ... = e, = + 1-036, % 
... ... ... . a .  x, + %  +=!a - - e , = -  0.2791 &3 

... ... ... ... % + X4s + Xn - - e , = -  O"79J % 

... ... ... ... =as + %  + Xw - el, = + 0.238, k10 - 

... XI + x4 + ~7 + xlo + XIS + X i a  - ell = - O ' O ~ J  \l 
- 

XU + X l ~  + xS¶ + $6 +%I + xu ... - - = + 0.18, \s 

11% -13% +15Xs -loxs +19XB -" b.. - - e18 = - 59' 2, 4 s  
+4Xls  - I O X l l  + 8 x 1 5  -26xI4 +19X18 - I I X 1 ,  

IOX,, -30xlO +19xg1 - 1 3 ~ ~  +18% - 1 9 ~ ~  
= q, = + 18.8, XI, 

+ l o %  - 4 x w  +18% - 2 %  + jxls - 8x16 

d m 
0 - 

No. Value 
-: /s 
Fri 

o r u 

11 65 11 3-90 '11 

12 79 20 46'49 ' 14 

18 71 33 34-62 '20 

14 39 51 3'47 '13 

15 68 35 23'73 -06 

16 69 18 48-17 '07 

17 62 32 35'84 '09 

18 48 8 37'33 -08 

19 73 55 32'39 '05 

20 57 33 39'74 -06 



MADRAS MERIDIONAL AND COAST SERIES. 

Agure No. 44.-(Continued). 

Equations between the Factora 

No. of 
e 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Value of 
e 

+ 
- 0.604 
+ 2 - 2 4  
+ 0.231 
- 0'133 
- 0.239 
+ 1.036 
- 0.279 
- o.17g 
+ 0.238 
- 0.03 
+ 0.18 
-59.2 

+18.8 

Co-eficients of 

Xl X, X, x4 X, X, X, X, X, o x11 hs %s h4 

... ... ... ... ..a ... ... o*285+oa25 ... . . .  ... +oao4 - 1.05 ... 
... ... ... ... ... +0'35 ... ... ... +0.09 ... + 1-65 ... 

... ... ... ... ... +on31 ... ... +om06 ... - 0.11 ... 
... ... ... ... ... +oS38 ... to-13 +om14 - 0.54- 2-80 

... +0'39 ... ... ... ... +0.20 +om13 - 2-90 + 0'92 

... +oa24 ... ... ... ~0'07 ... + 0-53 ... 
... +om39 ... ... ... +omo5 ... + 4-54 

+0'34 ... ... ..a +0'09 ... - 2'16 

+o01g ... +o.ro + 0.48 ... ... 
+om26 ... +ono8 ... + 0.64 

+0°5g ... ... - 2.50 

+om59 - 2-82 ... 
+a60ago - 14-84 

+363'72 

Values of the Factors 

% = -k 0'1234 

% = - 0'5312 
X, = + 7.1748 
x4 = + 0.7127 
X, = - 1.8672 
A,, = - 0.4154 
x, = + 2'5979 
X, = - 0.5084 
Xo = - 0'5373 
XI, = + 1.1380 
\, = - 0'1223 
X,, = - 0.8375 
hS = - 0.2467 
\4 = + 0.0143 

Angular errors in recondr 

xl, = + -366 
Xl9 = - 156 

XIS = - '378 
x14 = + '482 

X16 = - ' 237 
x16 = - .038 
x,, = + '207 
X18 = - '408 
x,, = + -088 
% =  + 'I45 

[nsl = 34-89 



PRINCIPAL !J!RIANGULATION. REDUCTION OF FIGURES. 

Figure No. a. 

Observed Angles 

3 * 
No. Value . A 

E %  
a'@ 
s3 

I 4  

0 1 1) 

1 66 32 e-73 '07 

2 51 50 38-41 '06 

8 61 37 20'75 '14 

4 67 48 57-03 '07 

5 68 49 12-48 -26 

6 43 21 53'51 '07 

7 65 15 34-22 -09 

8 5; 59 23-59 '13 

9 58 45 7-31 "3 

10 53 35 17.22 -05 

11 54 51 16.87 008 

12 71 33 27-46 -03 

13 59 20 47-07 '10 

14 63 49 49'99 '04 

15 56 49 25-56 -08 

16 47 27 21-65 -09 

17 60 48 55-06 -08 

18 71 43 44-61 '03 

Values of the Factors 

Xl = - 0.8904 

X, = + 1-3216 

x, = + 5'3259 

X, = - 4.9821 

A, = + 0.7687 

& = - 3'1527 

A, = - 0.2841 

= + 0.0865 

Equations to be satisfied Factor 

... XI +xs + X S  ... ... - - e, = - 0.198, X, 

x4 +xs +xu ... ... ... - - e, = + 0.462, X, 

... =7 +x, +x9 . . a  ... - - e s =  + 1.816, & 

... ... ... - e4 = - 0'897, x4 1 0  +xi1 +XIS 
- 

..a . .a  ... Xis +Xi4 +XIS = e, = + oazoj,  X, 

... ... . a .  X16 +Xi7 + xis - - e6 = - O m j 2 1 ,  k6 

X1 + X 4  +KI + x10 +Xis +XI( = e , = - 0 . 0 8 ,  A, 
IZX,  -16x, +22x6 - 8xS +13xg -15x, 

- e, = +21-5 ,  
7x1, -15xn +14xls -loxl4 + 7Xl8 -12x17 1 - x, 

Equations between the Factora 

No. of 
e 

- 

1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in seconds 

x, = - .082 LI = + '454 xi, = + '049 

x3 = - 'I37 x8 = + '523 x14 = - '004 

xS = + ' 021  x9 = + '839 x,, = + -158 

x 4 =  + '072 x10 = - -264 X16 = - '309 

x, = + '164 xl, = - -502 X17 = - '335 

X, = + '226 xIS = - '131 . X18 = - '077 

[wxs] = 19-24 

Value of 
e 

- 0.198 
+ 0.462 

+ 1.816 

- 0.897 

+ o m z 0 3  

- 0.721 

- 0.08 

+ 2 r m 5  

Co-efficient6 of 

Xl x, x, X4 x, x, x, x, 

... +o-27 ... . .. ,..  ... +0'07 + 0'72 

... +oeqo ... ... ... +oeo7 - 0'54 

... +0'35 ... ... + o . o ~  - 0.26 

... t 0.16 ,,. +omo5 - 0'99 

... +o-22 +o-10 + 0 - 7 2  

+os2o +oS09 - 0.75 

... +0'47 

+ 189.40 



MADBAS MERIDIONAL AND COA9T SERIE9. 

figure No. 46. 

Observed Angles 

H 

8 2  ,. Value e M .C -6 
s3 s 

0 t W 

21 56 26 43'77 -06 

23 73 58 6.66 -08 

23 63 9 33-86 '05 

a4 42 52 20'39 -11 

25 55 27 1-35 '09 

26 43 54 20.81 -11 

27 80 38 39'59 -12 

28 68 53 5-31 -06 

29 76 23 47-82 '05 

30 34 43 8-12 -11 

7 - 
No. Value a - ~  2 %  

3s  
0 8 It 

1 67 3 38-96 '07 

2 67 54 55'94 '12 

8 45 r 26.41 -10 

4 51 31 23'74 '14 

5 54 11 39'80 -18 

6 74 16 58-84 '12 

7 61 45 55'58 . 10 

8 57 32 46-89 -10 

9 60 41 19-33 -06 

10 40 27 27.18 -06 

Equations to be satisfied Factor 

... ... ... ... x1 + xs + xs - e, = - 0.497, x, - 
... ... ... X4 + Xs + Xa ... - - e, = + 0.685, % 

... ... ... ... X7 + Xa + Xe = e, = + 0.2~5, X, 

... ... ... ... =lo + "11 + x19 - - e 4 = -  0' 122, A4 

... ..a =IS + '14 + Xu , , .  , . a  
- - e s = -  0 '717~ h 

... ... ... ... Xla + X17 + Xla - e,, = + 0-087, h - 

... ... ... Xi9 + X~ + %I ... - e7 = - 0.168, % - 

..a ... 0.. ... ~ a 3  +x, + x ,  - - e a = -  0 .595~ X, 

... ... ... ... XPS + Xss + Xn - - e9 = + 0.561, x, 
... ... ... ... Xpe + %  + X, - el, = - 0.365, \o - 

11 + X4 + X7 + XIO + Xu + XIS . . .  - ell = - 0.06, 4 1  - 
XIS + ~ 1 0  + xm + XPS + xn + xlr ... - e19 = - 0 '02 ,  %s - 

21 xS - 9 x 9  + 6 x 6  -16xs +12x9 
-I3$ 1 ... - - el, = + 18.5, 

+ ' I X 1 9  - 5 x l l  +ISXIS -19X14 + 1 2 X 1 8  -14X17 
x,s 

SX11 -24Xio +14x91 - 8 s ~ )  +23% - ... - el4 = + 3.6, Xi4 

+ 4 %  - 2 2 X P a  +3LXQ0 - 5 X S 0  + 5 X l S  - 1 5 X l r  

C 

No. Value 1% a-8 .C 

& SB 

O ?  It 

11 77 55 44-22 -10 

12 61 36 49-71 -16 

13 77 8 9-91 '03 

14 47 22 28-46 ' 15 

15 -  55 29 22-75 ' 03 

16 62 3 24'57 '05 

17 56 11 58.56 -11 

18 61 44 38-36 0x8 

19 52 42 18-49 '05 

20 70 50 48'41 -06 



PRINCIPAL !l!RIBNGtULATION. BEDUCmON OF FIGURES. 91-z. 
Agure No. 46.-(Continued). 

Equations between the Factors 

Co-efficient9 of 

x, % x, A4 S x, x, A8 x, A10 All A,, x,s x,4 

... 3.0'29 ... ... ... ... ... ... ... ... +0°07 ... + 1'02 ... 
... ... ... ... ... ... ..a ... ... ... +os44 So.14 - 2-16 

... ... ... ... ... ... ... ... $0.26 . . .  +O.IO - 0.58 

... ... ... ... ... +oe32 ... to.06 +o*16 + 1 2 6  - 0.94 

... ... +oe21 ... ... ... +os03 +omrg - 2'40 - 0-30 

... ... ... +om34 ... +oso5 ... + 0.62 ... 

... ... +oS17 ... ... +omo5 ... + 0.36 

... ... +oS24 ... +0.08 ... + 1-98 

... ... ... i-0'32 + o . o ~  - 1-94 

... ... +o-2% +oS06 + 3-16 

... ... +oeqg - 1-29 

+oe59 - 1-09 ... 
$260.00 - 9-25 

+ 286.52 

I No. of 
8 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Value of 
8 

- 0.497 
+ 0.685 
+ 0.245 
- 0 ~ 1 2 2  

- 0.717 
+ 0.087 
-0.158 

- 0.59j 
+ 0.561 
- 0.365 
- 0.06 
- 0.02 
+18-5 

+ 3-6 

Values of the Factors 

X, = - 2-0142 
L, = + 1.9308 
% = + 1.0957 
X, = - 1.6812 
X, = - 4'1238 
X, = + 0.0986 
k, = - 1.8875 
& = - 3.999' 
X, = + 1.5853 
XI, = - 3'5543 
xll = + 0.0692 
X1p = + 2'414 
x,, = + 0.0807 

= + 0.0856 

Angular errola in seconds 

x1 = - -136 xll = - ~ 1 6 6  %I = - -042 
% = -  ' 329 x,, = + -264 Y+= - -125 
xS = - '031 xIS = - -109 xu = - ' 247 
X, = + ~ 2 8 0  x14 = - -482 xp, = - '223 
x, = -t -115 x16 = - 126 xhs = + '362 
x, = + '2go x,, = + ,008 xp6 = - '033 
x, = + '117 Xl7 = - '"3 xn = + "232 
x,, = + '004 x18 = + -192 % = - -067 
Xg = + '124 x10 = + -028 + = - -199 
xl0 = - '220 xW) r - ' I54 XSO = - '099 

[wr9] = 12-40 



MADRAS ME'RIDIONAL AND COAST SEBIES. 

figure No. 47. 

I 

Observed Angles 

z-  
Value E %  No. . cL.z C 

$ $  
P4 

0 1  11 

1 55 54 41'73 '06 
2 I 21 19-69 -08 

8 52 44 2-16 -05 
4 3 6 4 8  10.14 '12 

5 73 15. 46'37 '06 

6 69 56 4-43 -04 
7 62 51 25-77 '15 
8 59 3 36-06 -06 

9 58 4 58.98 006 

10 72 56 19-38 -17 

11 54 55 31-66 '24 

12 52 8 14-26 -06 

13 45 27 41-02 '09 

14 66 o 49-82 -04 

15 68 31 31-59 -06 

16 37 2 5 2 - 2 1  -08 

17 70 47 19-93 '05 
18 72 9 50.24 '09 

19 48 58 49-94 '03 
20 52 21 10.21 .04 

21 78 40 2-34 '06 

Values of the Factora 

X, = + 7.2528 

X, = - 5-2115 
X, = - 8.5160 

X4 = + 2.6464 

Xr, = - 0.8777 

A,, = + 1.2203 

% = + O.9339 
& = + 1'3729 

hQ = - O'ZIOO 

Equations to be satisfied Factor 

... ... x, +x, +x, ... ... = e l  = + 1.410, X, 

... ... ... ... x, +x,' +x, = e , = - 0 . 9 6 5 ,  X, 

... ... ... ... x7 +x8 $ X Q  
- - e, = - 2.106, 

... ... ... x,, + x,, + x,, ... - - e4 = + 2.019, X4 

... x,, + x,, +XI, ... ... ... - - e, = - 0.060, A, 

... x,, +x,, +x18 ... ... ... - e, = +OS33O, 4, - 
... ... x,, +x, +x,, ... ... - - % =  + 0 ' 2 3 4 >  

x, +x4 +x7 + x l O +  x l S +  x 1 6 +  x19 = e , =  - o e o r ,  b 
16xs -7% + 7xa -6xs +13x# - I Z X ,  

+ l 7 " l = I  = e. = 
-34.3, x, 

-15x11 + 8 ~ 1 6 - J O X 1 4 + 7 X i ~ - 8 ~ i 7 + 5 % i - 1 6 ~ ~ 0  

Equations betweeu the Factors 

Co-efficients of 

x 1 7 % b x 4 h h & 3  As 

... +oS19  ... ... ... ... +oS06 + 0.24 ... 
... +oS22 ... ... ... ... +o-12 - 0-08 

+oS27 ,,. ... ... ... +oS15 + 0.06 

... -1-0.47 ... ... +o-17 - 2-58 

... ... +om19 +omog + 0.08 

* +osz2  ... +oS08 + 0-23 

+OSI3 +OmO3 - 0'34 

+os70 ... 
+ 138.15 

No. of 
e 

--- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Angular errora in seconds 

x1 = + '517 x8 = - 360 x16 = - ' I34 

x, = + -698 x , = -  '675 xl, = + '208 

xS = + '195 x,, = + -683 xi, = + '145 

x4 = - '461 xll = +1'391 x18 = - '023 

x, = - '237 xIP = - ' 055 x,, = + -069 

x6 = - 267 xu = + '045 x, = + -172 

% = -1.071 Xlr = + '049 XDl = - '007 

[wxy = 46.40 

Value of 
e 

+ 1'4x0 

- 0 . 9 6 5  

- 2.106 

+ 2-019 

-0 .060 

+ 0'330 

+ 0'234 

- 0.01 

-34'3 



PRINCIPAL TRIANGULATION. REDUCTION OF FIGURE8. 93-3. 
Agwe No. 48. 

Observed Angles . 

7- 
E-% No. Value .- ~ i z  
sB 

F4 

o t u  

1 55 36 57'5t '11 

2 45 11 36-23 -08 

3 79 11 17-65 '17 

4 49 38 58-96 "9 

5 67 11 9-48 '20 

6 63 9 53-69 '20 

7 59 57 0'4' "7 

8 48 20 9-24 .25 

9 71 42 50.76 ' 2 0  

10 65 14 38-46 -16 

11 59 19 58.62 -19 

12 55 I j 25-44 '11 

13 77 36 23-71 . '06 

14 54 50 51-06 '2% 

15 47 32 47-41 -12 

16 51 46 0.47 *09 

17 85 28 45.17 '28 

18 4% 45 15-60 -24 

Values of the Factors 

x , = -  2'31.53 

& = + 1'2035 

X, = - 1.5368 

k4 = + 2.9975 

X, = + 1.6011 

A,, =- - I ' I Z O I  

A, = - 0.8560 

- = - 0.0137 

Equations to be satisfied Factor 

... ... x1 +4 $4 . a .  
- - C+ = - 0.914, k1 

x4 +XS +x, ... ... ... - - e, = + 0.542, XO 
... ... ... x7 +% +x, - - e , =  - 1.056, S 
... ... ... XI0 + X l l  +Xl, 

- - e 4 =  + 1.252, X4 

..a ... ... X1s +xu +Xl6 
- - e , =  + 0.600, A, 

... ... ... xu +I17 + I18 
- - e 8 =  -0.828, A,, 

X1 .+x4  +q +X1o +Xlt +X16 = e, = - 0.48, % 
4x, -21% +11x6 - gx6 + 7% -18x8 

- e, = - 7'4, 
+J4x1, -12x1, +lgx16 -14x14 +23x18 - 2x17 3 - x, 

' 

Equations between the Factors 

No. of 
e 

- 

1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in seconds 

x1 = - '349 % = -  407 = + '045 

q = - 2 x, = - '323 Xl4 = + '394 

4 = - '403 xg = - -326 xlS = + -161 

x4 = + -066 Xlo = + '343 X I ( =  - *178 

x, = + '265 xll = + -601 X17 - - _ 306 

S,, = + '211 xu = + -308 Xl8 = - '344 

[wxs] = 10.54 

Valueof 
e 

-0.g14 

$0'542 

-1.056 

+rS252 

+o.600 

-0.828 

-0.48 

-7.4 

Co-efficient8 of 

x1 XO x, A4 5 x, x, x, 

... ... ... +o-36 ... ... +o.11 - 1.00 

... .a. ... ... +0'59 + o ' I ~  + 0.40 

... ... ... +0.62 + o . I ~  - 3-10 

... ... +0*46 ~ 0 . 1 6  - 0.74 

... +oS40 +omo6 - 0.80 

+0.61 +oeo9 + 4-96 

... +oa78 

+432'64 



MADRAS MERIDIONAL AND COAST SERIES. 

+re No. 49. 

b 

Observed Angles 

'2+ e% No. Value .- w~ 
ss 
& 

o t  w 

1 46 18 37-96 '33 

2 88 19 5-37 -29 

3 45 22 17'72 -28 

4( 54 27 ~ 5 . 9 ~  '20 

5 43 45 23-96 '07 

6 81 46 42-66 -36 

7 76 53 2-27 -19 

8 49 6 48-64 '12 

9 54 0 9'73 ''0 

10 60 34 59.98 '10 

11 71 22 0.33 -16 

12 48 3 0-55 -08 

13 41 29 29.89 '19 

14 71 30 12'07 '21 

15 67 o 19.27 -06 

16 80 15 53-59 -23 

17 43 36 29-85 -17 

18 56 7 38.69 -21 

Values of the Factom 

4 = - 1.1614 

& + + 1'2741 

X, = - 1.8167 

X4 = - I .  9;oz 

A, = - 0.5058 

X6 = + 0'4023 

X, = + 0.2776 

X, = + 0.0678 

Equations to be satisfied Factor 

... ... ... XI + X n  +Xs = el = - 0'555r h 
4 + Xs + X, ... ... ... - - % = + 0 - 8 2 : ,  

. x, +x8 +xg ... ... ... = % =  -0.745, 

xl0 +xn + x,, ... ... ... = e4 = - 0.615, X4 

xis $ kM +x16 ... *a.  s s s  
- - e , =  - 0.243, X, 

... ... ... XIa + x17 +xi8 - - e, = +oS255r 

'1 + '4 +XI +'lo +'IS +'l6 = e, = - 0.33, h, 

21% - ox9 + 3x6 - 2 2 ~ ~  + I S $  -19% 3 = e , =  +30.6, % 
+'gx13 - 7'11 + 9'16 - 7X14 +'4'18 - 2 2 X ~ 7  

Equations between the Factors 

e 

. 

1 

2 

3 

4 

6 

6 

7 

8 

Angular errom in seconds 

x, = - '392 X I = -  -292 XIS = - '043 

x9 = - '337 x , = -  '373 x14 = - -206 

% = + '074 x,, = - -080 x16 = + -006 

x4 = + -310 xl0 = - -169 x,, = + -156 

x6 = - -015 xll = - -391 xl, = - -185 

x6 = + '532 xI9 = - ' 03.5 x,, = + '284 

[wxg = 5-80 

No.ofValueof 
e 

- 0'555 

+ 0.827 

- 0.745 

- 0.615 

-0.243 

f o . 2 5 5  

- 0.33 

-t20s6 

Co-e5cienta of 

A1 x, x, A4 A6 X, x, x, 

+ o " p  ... ... ... ... ... +0*33 + 5.88 

... +oa63 ... ... ... +0°20  - 0.46 

... So.41 ... ... + O - I ~  - 0.78 

+0'34 ... ... +O.IO + 0'40 

+on46 ... i o 0 1 9  - 0.93 

* -1-0-61 + o . q  - 0.80 

i1 .24  ... 
+ 401 ' 73 



PRINCIPAL !l!RIA.NGULATION. REDUCTION OF FIGUREB. 
95- 

Figure No. 50. 

Observed Anglea 

H gz 
No. Value . a-3 + 

sB 
F4 

0 1 1 ) .  

1 33 o 10.17 -04 

2 20 49-19 '21  

3 61 38 20.01 - 2 2  

4 34 0 42-13 '04 

35 5' "35 "' 
6 48 a9 58-19 -38 

7 52 38 46.94 .21 

8 43 0 '4'44 '14 

Values of the Factors 

h = + O.3733 

As = + I'3O93 

X, = - 3.6428 

X, = + 0.0964 

Equations to be satisfied Factor 

XI + Xs + Xs +X4 - - e, = -- 0.224, x, 

Xs + XC + X s  +xs. = e, = - 0'332, X4 

X6 + X 6  +=7 + X8 
- - e, = - 1.201, s 

- 33 x1 - 9% -21 Xs 
- e4 = - 1.8, 1 - A4 

+23% + 5x1 + 22x8 

Equations between the Factora 

~ o . o f  
8 

1 

2 

3 

4 

Angular errors i n  seconds 

XI = - '112 x6 = - 280 

1, = - *I04 Xd = - ' O44 

xS = - 075 x, = - '664 

It' = + -067 % = - '213 

[ W X ~  = 3'58 

Valueof 
e 

- 0.224 

- 0'332 

- 1 '201 

- 2.8 

Co-efficient8 of 

x, x, S A4 

So.51 +oa26 . . . - 7'83 

+oS76 $ 0.50 + 4-12 

Y +0°85 + 12-87 

+43x062 



9 L B m  lKADEA8 MERIDIONAL AND COAST SERIES. 

Figure No. 61. 

-- 

Observed Angles 

-- 

Equations to be satisfied 

No. Value 

I.. . . . - - e, = + 0.301, x4 

I Equations between the Factors 

Values of the Factors Angular errors in seconds 



PRINCIPAL TRIANGULATION. REDUCTION OF FI0URES. 
97-E. 

Agure No 52. 

Observed Angles 
$ 

7 - 
No. Value @J 

4 s  

. . o I I/ 

1 85 36 40'75 .16 

2 5' 59 37'42 ' 13 

8 42 23 43'24 '10 

4 67 34 52-49 '05 

5 72 22 23-96 -07 

6 40 2 44'83 -08 

7 51 0 17'51 'O5 

8 62 18 24-38 '07 

9 66 41 19-98 '07 

Equation8 to be eatisfied Factor 

... ... ... xi + '3 + XS ..- - el = + 0.323, X, - 
... ... ... ..a X4 + xs + xa e p = -  0.465, X, - 

... ... ... X? + X, + X9 ,.. - e , = -  0.225, X, - 
... ... ... x10 + x11 + Xis ... - e 4 = -  0' 034, A4 

- 
... ... ... XIS + xu + xir ... - e S = -  0'335> XK - 

... ... ~ 1 6  + '17 + '1s ... ... - e, = + 0.262, h~ - 
... ... ... '19 + Xw, + x91 . a .  

- - e, = + 0 ~ 0 3 0 ~  x, 
... ... ... ... X s  + X s  + Xw - e, = + 0.370, &I - 

... ... ... X 3 ~  + Fa + %I . . .  - Cp = + 0'792] % - 
x1 + X4 + x7 + xi0 + '1s + Xi6 a , .  

- - el, = - 0.05, A10 

. .a  ... XIS + xis + Xu + '26 + xi* - ell = - 0.18, X1 1 
- 

23 Xs -16% +25x6 - 7xr + 9% - I I X ,  - ... - elP = + zz-z, XI, 
+ 11 XIS - 8 xi1 + 9 xi5 - 5 + 6 xi8 -33 x17 

8xl1 -20 xl0 + I I xSl - 6  xm 
. a .  

- - e18 = - 31.9, ... 
I + X I +  -26% 

Xl, 
+ 3' Xis - 9 

q *  

No. Value .- i% FWG 

g s  
CG 

o r I 

10 46 58 16-51 -08 

11 69 o 19-20 ' 10 

12 64 I 26-23 06 

13 34 36 10.06 '07 

14 76 47 17-43 ' '3 

15 68 36 33'84 ' 1 2  

16 74 I3 4zm63 'O9 

17 31 59 36-36 ' 09 

18 73 46 42-90 ' '3 

No. Value . n . ~  C1 

8s 
CG 

o r 18 

19 64 j9 10.80 '02 

20 52 43 20'49 -08 

2 1 62 17 ,qoa14 -0; 

22 75 37 19-64 '05 

23 59 26 6.99 '03 

24 44 56 35'38 ' 14 

25 78 34 45-72 ' O 5  

26 39 2 47'44 '17 

27 62 22 29.07 '15 



MADRAS MERIDIONBL BND C O B T  SERIES. 

*re No. 62.-(Continued). 

Equations between the Factors 

Co-efficient, of 

a1 x, A3 h, A6 X6 X7 x, X9 &o &l XIS $8 

30'39 ... ..I ... ... ..I a.0 ... ... +0°16 + 0.22 ... ... 
... +0*20 ... ... ... ... ... +oWo5 + 1 051 ... ... .... 

+o-19 ... ... ... ... ... ... +o0o5 ... - 0.14 ... 
+0'24 ... I.. I.. a.0 +owo8 +0.06- 0.14- 0.80 ... 

... ... ... +a-32 ... +oS07 +om13 + 0'43 + 1'09 

+oa31 ... . .  ... +omog ... - 2.19 ... 
+o.15 ... ... ... +oS02 ... - 0.73 

+Oa22 ... ... $0.05 ... + 2.58 

* +Om3'/ ... +O'O5 - 2-77 

+oa5o ... ... + 0'57 

+os31 + 0.01 ... 
+283*07 - 16*1z 

+ 341 '05 

No. of Value of 1 e I 
1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

+ 0'323 
- 0.465 
- 0.225 
- 0'034 
- 0.335 
+ 0.262 
+ 0-030 
+ 0'370 
+ 0.792 
- 0.05 
- 0.18 
+22*2 

-31'9 

Valuea of the Factors 

X1 = + 0.7844 
Xn = - 3'0775 
x , = -  1-1016 

X4 = - 0.1147 
As = - 0'3713 
X6 = + 1.5659 
X, = - 0.1281 

= + 3.1031 
x, = + 1'5553 
hlo = - 0.0317 
Xll = - 1-1496 
Xu = + o*roo7 
hs = - 0.0989 

Angular errors in seconds 

xl = + -121 x,, = + '146 
xS = - -108 xll = - 0171 
x, = + ,310 xlP = - '009 
X4 = - ' '55 XI, = - '243 
x6 = - 9265 xlr = - -263 
x, = - '045 xis = + -171 

x , = -  '057 x,, = + -138 
x8 = - 'I55 xl, = - *158 
Xn = - '013 x18 = + ,282 

[WXY = 10'45 

I 



PRINCIPAL !l!RUNGULATION. REDUCTION OF FIQURES. 
9g-E. 

Figure No. 53. 

Observed Angles 

Z 

g; No. Value a.5 . r( 
zF= 
CG 

0 I /I 

1 73 42 37-75 '09 

2 66 50 33-58 '06 

3 39 26 51-08 * O j  

4 69 48 17.15 -06 

6 44 31 29-87 -06 

6 65 40 13-98 '06 

7 57 24 42'19 ' I J  

8 61 56 41-54 '05 

9 60 38 37.18 '12 

10 66 13 5j.25 '12 

11 52 34 34'30 '05 
12 61 11 31.76 '05 

13 48 25 18-36 -08 

14 75 55 48'24 '04 

15 55 38 54'57 '08 

16 44 25 9.06 *05 

17 55 I 2  0'43 016 

18 80 22 51.22 '11 

- 

Values of the Factore 

A1 = + 4'9g64 

& = L 4.0623 

X, = - 0.2852 

X4 = + 1.0243 

X5 = + 1,5780 

X6 = - 1.1648 

A, = - 1-1872 

X, = - 091006 

t I [wxq = 8-70 

Equations to be satisfied Factor 

... ... x1 +% +X8 . a .  
- - e, = + 0.821, Xl 

... X* +xs +x(, . a .  a , .  
- - e s =  -0'730, X, 

... ... x7 +% +xn . .  - - e, = - 0'300, X, 

Xl0 +xu + X U  ... ... .I. 
- - e 4 =  +o-103,  A, 

X18 + X14 + X1( .. m m .  ~ s .  
- - e , =  + 0.120, X, 

... xu + Xl7 +Xl8 .-. ... - - e , =  -0.251, X, 

x1 +x4 +q +xlo +xi8 +xi, = 9 = - 0 ' 2 4 ,  A, 

25x8 - 9% + gx8 - 2 1 ~ ~  +12$ - I I X ~  ] = e 8 = -  
+12xls -16x11 +15x16 - 5x14 + 4xls -I4Xl7 

6-73 x, 

Equatiousbetween the Factors 

No. of 
e 

--- 

1 

2 

3 

4 

6 

6 

7 

8 

Angular errors in seconds 

xl = + '343 X, = - -16% x18 = + '031 

% = + '354 X, = + '041 x14 = + -083 

X, = + 'I24 $ = -  "79 x1, = + -006 

x4 = - '315 x10 = - -020 xl, = - -117 

X, = - -117 xll = + -132 x17 = + '039 

x,, = - -298 x, = - '009 x18 = - '173 

Value of 
e 

+ 0.821 

-0.730 

-0.300 

+ 0.103 

+ 0.120 

- 0.251 

- 0 ' 2 4  

- 6.7 

Co-efficient8 of 

x, x, x, A4 A6 A6 A, x, 

... +om20 ... ... ... ... +o'og + 0.71 

+o.r8 ... ... ... ... $0.06 - 0.72 

+oez8 ... ... ... + O . I I  + 0.89 

... +oS22 ... S o - 1 2  - 0.20 

... +oazo +om08 + 1'00 

* +om32 +ono5 - 1*8o 

... +0.51 

+ 162.88 



loo,, MADRAS MERIDIONAL AND COAST SERIE8. 

Rgure No. 54. 

December, 1883. 
W. H. COLE, 

In charge ef Computing OBce. 

b 

Observed Angles 

m 
(d ;% 

No. Value a.@ . r( 
sB 
E 

0 ,  N 

1 78 27 $9'37 '03 

2 49 56 19-27 '05 

3 5' 35 51-53 . . I 3  

4 59 3 51-94 '10 

5 64 23 49'65 -08 

6 56 32 19-95 '11 

7 54 57 33-62 '12 

8 50 58 25-44 . 6 

9 74 4 1-71 -08 

10 80 12 16-86 -08 

11 64 22 35-43 '09 

12 35 25 8-76 -13 

13 42 14 33:97 ' I3  
14 70 o 3.26 .08 

15 67 45 23-51 -12 

16 45 3 53.69 -06 

l7 47 5 O  45-94 'O3 
18 87 5 20.83 -10 

Values of tlie Factors 

X, = - 3.6629 

& = + 2'j179 
% = + 0'3117 

A, = + 0 - 0 0 2 0  

A, = - 1.1152 

X6 = - 2.4189 

l., = - 0.8448 

&, = - 0.0050 

Equations to be satisfied Factor 

x1 + xP +x3 ... ... ... = e, = - 0.801, X, 
x, +x, + X 6  ... ... ... - - e , =  + 0,642, X, 

... ... ... x, +X8 +x,, = e, = + 0'022, X, 
... ... ... x,, + X1l + x - - e 4 =  - 0.082, X, 

xls + Xl4 + x16 ... ... - eS = - 0.480, XL - 
... ... ... Xla + x17 + XlB 

- - e 6 =  -0.508, A,, 

XI +x4 +x7 +xlo +xis +xi6 = % = - 0 . 5 5 ,  A, 

17x3 - 1 8 ~ ~  +14x6 -rox, + 6x, -17x, 
- e, = - 4.4, 

+30 x19 - 10 xll + 9 x16 - 8 x14 + x18 -19 x17 
- x, 

Equations between the Factors 

Co-e5cients of 

A 1  x, x, X4 X6 A6 x, x, 

+o-21  ... ... ... ... ... +oao3  + 1-31 

+oa29 ... ... ... ... ~ 0 . 1 0  + 0'74 

+0.36 ... ... + O m 1 2  - 2-24 ... 
+oS30 ... ... +0.08 + 3-00 

+0'33 ... +om13 + 0.44 

* +o-19 +0.06 - 0.47 

i-0'52 ... 
+ 284.22 

No. of 
e 

1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in seconds 

x1 = - ' I35 x7 = - '064 xlS = - ' 255 

x , = -  "79 X, = + '063 xl4 = - .086 

X3 = - *q8? X, = + -023 Xls = - 'I39 
x, = + '167 xlO = - '067 xl6 = - -196 

X& = + -206 xl1 = + '005 '17 - - - -070 

X, = + -269 XIS = - ' 020  Xl8 = - '242 

[mx9] = 6-81 

Value of 
e 

- 0.801 

+ o m 6 4 2  

+ 0 - 0 2 2  

- 0.082 

-0 .480  

- 0 . 5 0 8  

- 0.55 

- 4 ' 4  
8 



MADRAS MERIDIONAL AND COAST SERIES. 

PRINCIPAL TRIANGULATION. TRIANGLES. 

Correotionr to Obuerved Angle Distsnce 

Nnmber snd Name of Station . Corrected Plane 
Angle 

Total Log. f a t  Feet Milm 

I I 0 1  * 
XI1 (Kindhgatla) 5'1579209,1 143853'65 27'245 
XV (Adiligat) 5'0133926,4 103131.81 19'533 
11 (h'ithmari) 5'0427993,I 110356'86 ~0.901 

XV (Addigat) - -128 40 12 45.590 4'9693784,4 93191'97 17.650 
I1 (Nidamari) - .a10 54 30 31.148 5'0701~98,8 117524'go 22.259 
I (Anantagmi) - .086 85 16 43.262 5'1579209,1 143853.65 27.245 

2.586 

XI1 (Khdhgatla) I-oar + '122 5*0701298,8 117524.p zz-259 
X V  (Adiligat) 5'1~7564,8 155151'67 29.385 
I (Anantagiri) 1.021 - '006 5'04?7993,1 110356'86 20.901 

I1 (Niaamari) 5'19053~3,8 155071.64 99.370 
I (Anantagiri) 5'0go32~~,5 1~3118.20 23.318 
IV (Sgirangapde) 4*9693784,4 93191.97 17.650 

2.718 

I (Anantagiri) 5'0203045,3 104786.31 19.846 
IV (Sirangapalle) 5'1149724,6 130308.43 24.680 
111 (Mit idad)  5'1905323,8 155071.64 29.370 

- 
3'201 

!To. of Triangle 

Nan.-1. The d u e s  of he sidea am given in the same lines with the o po&b mgler. 
2. Stetiom XI1 (ki.%Lla) and XV (Adiligst) appertain O Bider langiludind 8eriea of the Sooth-&& QuddsteIrL 

147 

1168 

149 

160 

Non- 

-- 

419 



MADRAS MERlDIONAL AND COAST SERIES. 
a 

Dirtsnce 

Log. feet Feet Mi la  

5'1149724,6 
5~2203028~8 
4 . 9 6 9 3 7 8 ~  

4'99853&,2 
4'8708078,7 
5'0203045,3 

4'78a3253J 
5.0883393,~ 
4'99853999 

3 3 
'g 3 
%W 

n 

'956 
'956 

. '956 

2.868 

4 - 8 8 2 8 3 3 ~ ~ 6  
4.6920042,8 
4.78232539 

4.85713498~5 
4.7343008,s 
4'8708078,7 

4.8041591~5 
4.6920042,8 
4.8579498,5 

4.9867202,o 
~ . O I ~ Y Z O I ~ , ~  
4.8828335,6 

5.0741933,7 
5 0710457,5 
4.9867202~0 

4.9408003~3 
5.0006504,3 
5.0741933~7 

4*8389852,2 
q*gogo534,1 
4.9408003,3 

5'0149209,5 
4.97874773 
4.9773948,8 

4*9576041,8 
4.8607152~1 
4-9787477,s 

Corrected Plane 
Angle 

0 1  n 

51 27 42.768 
g4 31 26.365 
34 0 50'867 

o 0.000 

Number and Name of Station 

I1 (Nihmari) 
I (Anantegiri) 
LII ( a k a )  

Corrections to Obeeroed Angle No. of 

Circ Uit 

. 

65 3 37'464 
42 30 32'006 
72 25 50'530 

o 0.000 

29 23 53'797 
96 44 a8. 166 
53 51 38'037 

0 0.0O0 

87 29 27'936 
40 4 34'042 
52 25 58'022 

180 o 0.000 

66 8 23'102 
43 28 2.446 
70 23 34'452 

380 o 0.0O0 

59 5a 9.122 
41 54 57'242 
78 1 2  53'636 

o 0.000 

63 9 54.981 
72 1 2  32.044 
44 37 32,975 

180 o 0.000 

66 14 26.510 
65 I 9  3 '439 
48 26 30'051 

o 0.000 

46 3 23'917 
55 43 56'153 
78 12  39.930 

I80 0 0'000 

48 14 1 '241 

Triangle 

Non- 
oircuit 

420' 

49204'44 
60579.45 

72102'43 
54237.65 
74269.05 

63702.89 
49204'44 
72102'43 

96988.49 
103495.38 
76354.31 

118629.69 
I17773'W 
96988.49 

87257.01 
100149'87 
118629.69 

6 p z 1 . 6 4  
81106.08 
87257'01 

103495'38 
95224.30 
94928'13 

90699'35 
72563'00 
95224'30 

Figure 

n 

+ -060 
+ '295 
+ '153 

151 

152 

153 

154 

155 

156 

9.319 
11'473 

13.656 
10'272 
14.066 

12'065 
9'319 

13.656 

18.369 
19.601 
14.461 

22.468 
22'305 
18.369 

16.526 
18.968 
12.468 

13'072 
15.361 
16'526 

19'601 
18.035 
17'979 

17'178 
13'743 
18'035 

+ -508180 

M 

- .oo6+ 
- '034 + . o4o+  

Cimuit 
----- 

n 

421 

422 

I11 (MiQdamQl) + - 221  

I V  (86rangapalle) + -323 

Total 

n 

'054 + -261 
.193 

157 

210 

V (Kachdboru) 

I V  (Shrangapalle) 
V (Kachalboru) 
V I I I  (Mbniam) 

V (Kachalboru) 
V I I I  (MQniam) 
V I I  (Dhblipalla) 

I11 (Miidarsil) 
V (Kachalboru) 
VI  (Voruvakallu) 

V (Kachalboru) 
VI  (Voruvakallu) 
V I I  (Uhhlipalla) 

V I I  (Dhblipalla) 
V I I I  {Miniam) 
I X  (Kotapa) 

423 

XIV (Dinapa) 
XI11 (Babbgpalle) 

X (8damaQb) 
I V I I  (Dhblipalls) 
I X  (Kotapa) 

S (hdamaib) 
I X  (Kotapa) 
XI1  (Pilappku) 

+ '298 

I '672 

-473 
4 7 4  
-473 

1 '420 

+ '391 61 13 3'794 - -128 70 32 54.965 

- '479 

+ a636 
+ '295 + .126 

+1 .05p180 

- .208 
- '451 
- .874 

-1,533 

1.671 

V I I I  (MQniam) 
I X  (Kotapa) 

1.251 

-652 

. 
'652 
'652 

"956 -- 
'490 

- -166-  '034 
- 6 .0201 + '046 + .or4 

X I  (YBrrak6nda) 

X I  (Y6rraktinda) 
I X  (Kotapn) 
X I V  (Dinapa) . 

+ .842f80  

- ' 2 0 0  
- '040 

- 

+ '060 

- . I80180 

IX (Kotapa) 

+ '787 - ' 1x9  I I - '406 + -193 + '195 - '074 

- '453 -208- 

' 705 

-291 
-291 
'291 

'873 

'242 
'242 
'243 

'727 

'235 - '099 
'235 -061 - -022  - -083 

- -042 

2.477 

-675 
-676 
a676 

2 '027 

+ .267 + 'ImH~ 
'490 + ' 1 2 2  -05 

-a35 + - 1 3 o +  '017 P- 

+ - 2 2 1  

+ -668 
- '213 + . 1 2 1  

+ -576180 

.661 

+ .147 

- '205- 
- '347- 
- '981 

180 o 0.000 

65 57 0.616 
57 9 44'885 
56 53 14.499 

o 0.000 

63  46 32'119 
+ '367 

9 p  + - 0 6 3 ~ 7 0  

- '035 

- '007 
- -163 

'023 + 
- '147 

- mo26 
+ '034 + -189 

+ -197180 

'557 - '379 + '030 
-557 - '103 - '105 

+ .005 
- -127 
- '025 

'003 
'104 

+ -107 

45 51 50'978 
21  36.903 

I z 1 8 o  

+ '078 
- ,349 
- . 2 0 8 ~  

'012 
- -036 
+ '048 l- 

o 0.m 

- -011 

+ '076 + '132 

- -015 
- '042 
+ -057 



PRINCIPAL TRIAXGULATION. TBIAX'OLES. 

Log. feet 

4'8065969,g 
4.9090534,1 
4'9576041,8 * 

4'9521601,5 
rm880840,8 
4-83 % 9852,~  

r*8701151,3 
5~011834,8 
4.9521601,5 

4'9306122,3 
4'9528020,a 
4'8701151,3 

4.9398721~5 
4.8763673,~ 
4'9306122~3 

5-0246808,4 
4.9226888,4 
4'8890840,8 

4'9241671,9 
4.8763673,~ 
5'0246808,4 

4'9644198,2 
4'9445256,s 
4'9398721,5 

C( 

.z % 

3 2 

u 

,398 
'399 
'399 

1.196 

Corrected Plane 
Angle 

0 1  n 

43 20 16.700 
60 19 52'635 
76 rg 50'665 

o 0.000 

Number and Name of Btation 

I X  (Kotapa) 
X I 1  (Pilapdru) 
XI11 (Babbgyalle) 

Dirtenoe 

Feet 

64061.48 
81106.08 
90699'35 

89569.50 
77461.18 
69021-64 

74150.68 
100272.88 
89569.50 

85233'87 
89701.98 
74150'68 

87070.73 
75225'88 
85233'87 

105847'55 
83692.95 
77461.18 

83978.33 
75225.88 

105847.55 

92133.98 
88008'70 
87070.73 

Corrections to Observed Angle 

163 

164 

165 

166 

r 

75 8 39.570 
56 42 38.476 
48 8 41.954 

o 0.000 

45 33 1'192 
74 52 23.254 
59. 34 35'554 

o 0.000 

61 49 51'770 
68 5 24'552 
50 4 43.678 

180 0 O'OOO 

65 22  45.281 
51 45 33'032 
62 51 41.687 

180 o 0'000 

82 o 55.737 
51 32 19.131 
46 26 45.132 

o 0.000 

51 58 ~ 2 ~ ~ 8 ~  
44 52 47'577 
83 8 49.436 

o o*o& 

X V I I I  (Ongole) + '343 48 8 37'147 4.8883723,9 
X X  (Netivaripilgm) + '109 69 18 47'752 4*9873768,1 
X X I  (Puripid) - '213 62 32 35'101 q'g6441g8,~ 

+ -239180 o 0*000 

X X  (Netivari Blgm) ! + ,391 71 33 34'360 5'0587648,o 
X X I  (Puripd ) 5.0506028,q 
XXlV (Kuchgrla) qa8883723,9 

"953 

X X I  (Puripdd) 4.9379449,6 
X X l V  (Kuchgrla) 4'9313501,O 
XXV (Darutippa) 5-0587648,o 

1'742 - .238180 o 0.000 

XXV (Darutippq 4'9038126,4 
XXIV (Kuchgrla) 4'7009972,4 
XXVI  (Kesavaram) 4'9379449,6 

Milem 

12'133 
15'361 
17.178 

16.964 
14.671 
13-07' 

14'044 
18.991 
16.964 

16.143 
16.989 
14'044 

16.491 
14.247 
16'143 

20'047 
15.851 
14'671 

15'905 
14'247 
20'047 

17.450 
16'668 
16.491 

F i i  

- '112 

- '625 
- '697 

. 

No. of 

. .t 

4 

Triangle 

Non- 
cucuit 

424 

162 

77334.34 
97135'25 
92133.98 

114489'26 
112357.70 
77334'34 

86685.19 
85378.80 

114489.26 

80133.23 
50933'94 
86685.19 

I z 4 1 8 0  

I TOW 1;: --___- 

X I V  (Dhapa)  - -022  
XI11 (BaLbgpalle) - -386 
X V  (Medaramgtla) + ,132 

X I S  (Chemakurti) 63 30 3.585 
X V I I l  (( bngole) 58 44 43.899 
XX (Netivaripilgm) 57 45 12.516 

1.625 - .285/180 o 0.- 

14'647 
18'397 
17.450 

21.684 
21.280 
14'647 

16.418 
16.170 
21.694 

15'177 
9'511 

16.418 

d 

158 

159 

160 

161 

+ '280 
'211 

XI11 (Bsbbgpalle) 
XV (Medaramgtla) 
XVI  (Faranguldinne) 

425 

426 

.V 

+ .168 
- a836 

- -069- -166 

I '224 

-506 
-507 
'506 

1'519 

XVI  (Farsnguldinne) - '007 
XV (Medaram6tla) + -195 
X V I I I  (Ongole) 

+ '19 - -099 - 1 1  + ' 167+ ' I 0 4  + '065 - '005 

- 1 . 3 ~ 9  

XV (MedaramMla) 
X V I l I  (Ongole) 
X l X  (Chemakurti) 

- -276180 

+ so98 
+ .a71 + -060 

+ -429180 

+ '049 

- '308 
- '618 
- '843 

1'381 -1'769 

XIV (Ddnapa) + '034- '526 
XV (Medaramgtla) ' 507 '184- -662 
XVII  (P6ddakaltippa) -507 - '171 -- + '150- '021 

1.521 

XV (MedaramEtls) '495 + '907 - .125 
X V I I  (PMdzrkdtippa) '495 + ' 1 x 1  + . O ~ I  

X I X  (Chemalturti) '496 + '598 + ' 124  

- 1 . ~ 0 9 1 8 0  

+ '782 + '112 

+ '722 

I .486 +1'616180 



MADRAS MERIDIONAL AND COAST SERIES. 

XTII (Chbkalakiinda) 



PRINCIPAL TI1LANGCULATION. TI1IANGLES. 105,, 

- - - - 

Nan.--Station XXXIII (Nagari) appertains to the Madran Longitudinal Beries. 

- 
Log. feet 

4*9431966,1 
4.9~78563~6 
5'0176238,o 

4.9~89466~5 
4.9476785-5 
4'9431966,1 

4-7967484,6 
4.9748711~3 
4'9289466,5 

4*8511842,3 
4.7765867,~ 
4*7967484,6 

5.001z144,8 
4.9689358,~ 
4.85118~2~3 

4.92568964 
4.9~69559~9 
4'9003831,6 

5*0478926,1 
4.9748711~3 
4.9256896,~ 

4.8157814~0 
5'0300653,7 
5.0478926~1 

4.8904856~1 
4.9689358,~ 
4-8157814~0 

5'0596823,o 
4.9839149~5 
5.0012144~8 

5'0680779,4 
4.8643495,7 
5.0596823~0 

5'0726030,2 
5.0885927,7 
5,0680779~4 

Number d Name of Etation 

XXXII (Pallakiinda) 
XXXIII (Vutukbr) 
X n V  (PQch6rla) 

XXXV (PBlch6rla) 
XXXIII (V utukhr) 
XXXVI (Kayybr) 

XXXIII (Vutukdr) 
XXXVI (KayyiLP) 
XXXVII (Gurramkiinda) 

XXXVI (Kayybr) 
XXXVII (Gurramkijnda) 
XL (Pillimedu) 

No. of Triangle 
Corrected Plane 

Angle 

0 1  Q 

54 1 1  39'133 
51 31 22.861 
74 16 58.006 

o 0.000 

57 32 46.381 
61 45 54.906 
60 41 18.713 

180 o 0-000 

40 27 26.971 
77 55 44.008 
61 36 49'0a1 

180 o 0-000 

70 50 48.305 
52 42 28.145 
56 26 43.550 

2 m 

f 

n 

'565 
'565 
'565 

1'695 

Distance 

Feet 

87739.80 
84694'72 
104141.49 

84907.62 
88649.97 
87739'80 

62625'11 
94378'07 
84907'62 

70987.89 
59784'24 
62625'11 

10028o'oq 
93097'03 
70987'89 

84273.22 
84519.33 
79502'94 

111658.72 
94378.07 
84273'22 

65430.67 
107168.07 
111658'72 

77711'56 
93097'03 
65430'67 

114731.40 
96364'03 
100280.04 

116970.93 
73172.78 
114731.40 

118196.07 
122628'89 
116970.93 

it " 
173 

174 

176 

176 

> 

Miled 

16.617 
16'041 
19.724 

16.081 
16.790 
16.617 

1 1  .861 
17'875 
16.081 

13'445 
11'323 
11.861 

18'992 
17'632 
13.445 

15.961 
16007 
15'057 

21.147 
17'875 
15'961 

12'392 
20.297 
21'147 

14'718 
17'632 
12'392 

21'729 
18'251 
18.992 

29'154 
13'858 
21.729 

22.386 
23'225 
22'154 

circnit 
I ""' 

177 

178 

179 

180 

'Correction8 to Observed Angle 

4r3a 

484 

435 

436 

-838 + -168180 o 0.000 

XXXVII (Ourramkijnda) + - 1 1 2  73 58 6.270 
XL (Pillimedu) + '277 63 9 33.635 
XXXIX (8ngpbdi) 

XXXI (Ristama) 
XXXIII ( ~ u t u k ~ r )  
XXXIV (Bandalduru) 

XXXIII (Vutukfir) 
XXXIV (Bandalduru) 
XXXVII (Gurramkijnda) 

XXXIV (Bandalduru) 
XXXVII (Gurramkijnda) 
XXXVIII (Gudali) 

XXXVII (Ourramkiinda) 
XXXVIII (Gudali) 
XXXIX (hapbdi) 

XXXIX (Bngpbdi) 
XL (Pillimedu) 
XLI (Kambikamdurgam) 

XL (Pillimedu) 
XLI (Kambikamdurgam) 
XLIII (Yerpet) 

XLIII (Perpet) 
XLI (Kambikamdurgam) 
XXXIII (Nagari) 

TOM 

4 

- 'IOZ 
- '314 
- -269 

- -685180 
+ '009 
- '155 
- .egg 
- '245 
+ -201 
+ '199 - '278 
+ .122 

figure 

u 

- - 1 1 5  
- '280- 
- .290+ 

1'555 

-410 
-411 
. ~ I I  

I .232 

+ '220- '019 1 I + '166 + '033 
- -264- -014 

-501 + '223'- '017 + .a06 42 52 20.095 

Circuit 

n 

+ so13 
-034 
.OZI 

-280 

:279 279 

I ' 5 0 5  

.468 
468 
'467 

1 ' 403 

,pit 
n 

+ '154+ -021 + '175 
-028 - '038 - -066 

- + -042 I + .olr + .059 

- ,192 - .029- 
- 0 0 8  I+ 060 + '113 - -031 

'613 + '109 + '040+ 
'612 + .126 - '040,+ 
.612 + -482 '000 

- '027 
+ '036 
- '009 

'396 - -362 + .o29 
'397 - '232 -020 

'396 + '033 - '009 

+ '59j 
'221 

+ 0 5 2  + '082 
- '087180 

180 0 0'000 

61 44 37.671 
62 3 24x54 
56 1 1  58.175 

o 0.000 

'149 
'086 

-- + -482 
f '717 

+ .072 
+ .103 + -19c 
+ '365 
- '333 
- -252 
+- '024 

77 8 9.446 
55 29 22'224 
47 22 28.330 

I 180 0 0.000 

34 43 7.654 
68 53 4'875 
76 23 47'471 

180 o 0.000 

55 27 0.621 
80 38 38.941 
43 54 20.438 

180 o o-ooo 

71 21 18.257 
52 44 1.271 
55 54 40.472 

o 0.000 

73 1 5  45'992 
36 48 9.939 
69 56 4.069 

1.189 - -561 

- '709 - .166 
- .535 

2.170 -I-410180 

+ '257 + '434 + '274 

59 3 35'472 
62 51 25.840 

+ -96i180 o 0-000 1'905 

+ -384 
+ I  '042 , , -972 

'972 
+ -360 + '024 
+1'071 - '029 + -680 58 4 58.688 

+2.106180 o 0.000 

'972 

2.916 

+ -675 + '005 



106-, MADRAS MEBIDIONAL AND COAST SERIEB. 

NoTB.-~. Station8 XXXIII (Ha mi) and XXXV (ChPmbedu) appertain to the M a d ~  bn~itudinal Bcriee. 
2. 8btiom XXXIX (DL& .nd I L I  (8bjib) appertain to the Bider longitu&d Serb8 of the s ~ ~ t h - k t  Q w b d  

__-_--.- - .- -- - . -- -- 

No. of 

Cim nit 
-- 

181 

184 

185 

186 

187 

188 

189 

Triangle 

Noo-, 
itcimmt 

437 

438 

439 

$40 

441 

Number and N m e  of Ration 

XLI (Kambikarnd~r~am) 
XXXIII (Nagari) 
XXXV (Chgmbedu) 

XXXIX (Angpfidi) 
XLI (Kambakamdurgam) 
XLlI  (JonangiptWm) 

XLII (JonangipPgm) 
XLI (Kambikamdurgam) 
XLIV (Bttambedu) 

Log. feet 

5.1557144~3 
5'0882262,6 
5~07~6030,z 

5'0767564,4 
4.96~9578~3 
4.9839149~5 

5.0802490,7 
4'8815827,3 
5'0767564,4 

4.9724~56~0 
5-0882262,6 
5'0802490,7 

5'1063620~1 
4.96j0817,5 
5'0307325,3 

4.9394926,4 
5.00~8595~6 
5.1063620,1 

4.8948934,4 
5'0167005.1 
4 9394926,4 

4.9190357,~ 
4.8750442~9 
4.8948934,4 

4.9791881~6 
4.8965786,o 
4.9650817,s 

4'9390043,6 
4 8750442,9 
49791881,6 

5.0596540~8 
*4'9121232,1 
491903j7,2 

4yo39927,2 
4.974639~6 
5.0596540,8 

+ Corrections to Okemed Angle 
Correct4 Plane 

Angle 

I .ogq - -683 'ooo - '683 72 56 17.603 
r'ogq -1.391 + '019 -1.372 54 55 29.194 
1-093 + '055 - '019 + '036 52 8 13.203 

DLtmce 

Feet 

143124.65 
12~525.44 
118196.07 

119331'88 
91824.35 
96364.03 

1~0295.42 
76134.71 
119331.88 

93848.13 
122525'44 
120295.42 

127750.33 
92274.51 
107332.82 

86994.67 
100660.62 
127750.33 

78504.30 
103920.34 
86994.67 

82991.91 
74997'07 
78504.30 

95320'90 
78809.51 
92274'51 

86896.91 
74997.07 
95320.90 

114723'95 
81681.41 
82991.91 

80166.47 
94327'73 
114723'95 

3'281 

XLI (Kambikamdurgam) + '025 - -020 45 27 40.170 
XLIV (Bttambedu) .830 + '154 '012 + '142 68 31 3 0 . ~ 2  
XXXV (Chgmbedu) .830 - '013 - -062 66 o 48.928 

+ '060 180 o 0-000 

XXXIX (Dhb) + '337 79 1 1  27.219 
XLI (Sinjib) + '314 45 1 1  35.776 
XLV (Gundilamma) + '263 55 36 57'005 

Milen 

27'107 
23.206 
22'386 

22'601 

17'391 
18.251 

22.783 
14.419 
22.601 

17'774 
23-206 
22.783 

24'195 
17'476 
20.328 

16.476 
19.065 
24'195 

14.868 
19.682 
16.476 

15.718 
14'204 
14.868 

18.053 
14.926 
17.476 

16.458 
14'204 
18.053 

21'728 
15'470 
15.718 

15.183 
17'865 
21.728 

XLI (Sinjib) 
XLV (Oundhllnmrna) 
XLVI (hppak6nda) 

XLVI (Kappakiinda) 
XLV ((fundilamma) 
XLVIlI(N&al) 

-2.01g18o o 0'000 

-011 + '024- 
'685 - '17a .o13 

o 0.000 

42 45 15.348 
5 1  45 59.823 
85 28 44'829 

180 o 0.000 

47 32 46.809 
77 36 23'023 
54 50 50.168 

o 0.000 

2.304 + -914180 
+ '437 + '042 

- '330180 0 O'O00 

- -004 
'045 

- '185 

- '234 
.OII 

- '183 
- '158 

2.056 

-684 
'683 
-683 

65 24 37.655 
55 1 5  24.822 
59 19 57.523 

18c o 0.000 

67 1 1  8.646 
49 38 58.567 
63 9 52.787 

o 0.000 

59 57 0.502 
48 20 9.069 
71 42 50.429 - - 

180 o 0.000 

88 19 5.246 
45 22 17'025 
46 18 37'729 

o o.000 

43 45 23.361 
54 27 55'151 
81 46 41.488 

o O'OM 
-- 

2.068 

.526 
2 

'527 -- 

I -580 

XLV (Gundilamma) - '382 
XLVIII (Nigal) - '196 
XLIX (galidmidi) - '674 

78 40 1.650 
48 58 49'010 
52 21 9.340 

180 o 0.000 

72 9 49.567 
37 2 51.344 
70 47 19-089 

t '023 - 'o12+ 
- '208 + '025 

- -145 - 'or3 

- '161 + -086 F- '394 + .029 
.- 

-1.2j2 

'304 + '136 
,374 

I .268 

XXXIX (Dhlir) '530 - '265 - '039- 
XLV ((3undGlamma) -529 - '066 + .zoz 

+ .828 
- '075 - .160 
- '365 
- -600180 

XLVII (Pagulriyi) .529 - - 2 1 1  - '163- 

X LV (Gundhl am ma) . 
XLVII (Pagulriy) 
XLIX (Kalimi~uidi) 

XLVIIT (NRgnl) 
XLIX (Kalimimidi) 
L (Nallakcnda) 

XTJS (Kalimhmidi) 
L (Nallakcnda) 
LII (Kappa) 

-- 

I. 588 - '542180 
.489 + '407 + '174 + '581 
-488 + '323 '006 + '317 
.489 + '326 .168 + '158 -- 

r -466 +1.056 

+ '411 
- '160 
+ -304 

- -- I '605 + '555180 
- . m 8  
- -238 
- '581 

1.773 - '827180 



PRINCIPAL TRI~GULATION. TI&IANGLELJ; 107, 

~orrected Plane 
Angle 

0 1  4 

49 6 48.537 
76 53 2'173 
54 o 9.290 

180 o 0.000 

60 34 59.708 
71 1 2  0.168 
48 3 0.124 

o 0.000 

56 7 37.871 
80 15 52.708 
43 36 ~ 9 . 4 2 1  

180 o 0.000 

41 29 29.335 
67 0 18.844 
71 30 11.821 

o o.ooo 

112 59 8-767 
34 0 41'555 
33 o 9'678 

o 0.000 

35 51 0.966 
43 0 13.902 

8 45.132 

180 o 0.000 

61 38 19'355 
69 51 43'132 
48 29 57.513 

180 o 0.000 

64 19 51.495 
55 29 40'553 
60 10 27.952 

o 0.000 

No. of 

Oiro 

190 

191 

192 

193 

194 

Triangle 

Non- 
circuit 

442 

443 

444 

Number and Name of 8tation 

L I I  (Kappa) 
L (Nallakiinda) 
L I V  (Pothkiinda) 

Log. feet 

4.8745470,~ 
4.98454078 
4'9039927,~ 

4.9431855~5 
4. 7 9 7 4 9 ~ ~ 9  
4. 8 745470,~ 

4*9926715,0 
5.0671489~6 
4.9121232~1 

4-8368982,3 
4.97974959 
4.9926715~0 

5*171117a,2 
4'9547367,3 
4.9431855~5 

4'9470393,7 
5.0132017,s 
5'1711172,2 

5'0132017~6 
5.0413376,4 
4.9431855~5 

4'9636228,3 
4'9247136.0 
4.9470393~ 

r, 

3 z 
" 

-34 

4 

'461 
-462 
'462 

1.385 

Camctions to Observed Angle 

4.9230497~1 
4'9954118,o 
qe9636228,3 

4'9676236,8 
4.7164401,8 
4'9230497,1 

4'7237053,I 
4.8908340,2 
4.9247136~0 

4.8475869.8 
4.7164401~8 
4'7237053,I 

195 

196 

Dietance 

Fe& 

74911.24 
96503.00 
80166.47 

87737.56 
95444.22 
74911.24 

98326.70 
116720*98 
81681'41 

68690.75 
95444'92 
98326.70 

148291'82 
go102.48 
87737'56 

88519'59 
103086.50 
148291.82 

103086.50 
109986.06 
87737.56 

91965.05 
84084.04 
88519.59 

445 

446 

L (Nnllakiinda) + ' 220  

L IV (Pothkiinrla) + '330 
L I I I  (NBwilmGtta) + '065 

1'475 + '615180 

X L V I I I  (Niigal) + .ago-. -194 
L (Nallakiinda) '625 -1o1- '257 

L V I  (Adakiinda) + '199 51 53 24.624 
LVII (Y6dlngattu) + '127 68 21 17.061 
LX (Parernphdi) + '130 59 45 18.315 

Figure 

4 

+ -373- + -192 + -080- 

83762.52 
98949.09 
91965.05 

92816.19 
52052.33. 
83762.52 

52930'42 
77773'93 
84084.04 

70402'32 
52052'33 
52930'42 

L I  (Elangoi) , 

L (Nallakiinda) 
1.1 (Elangoi) 
L I I I  (Nbwilm5tta) 

LTV (Pothkiinda) 
L I I I  (Niwilrngtta) 
LVI  (Adakgnda) 

L I I I  (Nbwilm5tta) 
LVI  (Adakiinda) 
LV (Lachmipuram) 

LTV (Pothktinda) 
L I I I  (NB~vilmgtta) 
LV (Lacbmipuram) 

LV (Lachmipuram) 
LVI (Adakiinda) 
L V I I  (Y6dlagattu) 

L V I I  (YXdlagattu) 
L X  (Pararnphdi) 
L I X  (Sudk6nda) 

LV (Lachipuram) 
LVII  (Y6dlngattu) 
L V I I I  (Auphd) 

L V I I  (Ygdlagattu) 
LVII I  (buptid) 
L I X  (Yudkbnda) 

+ '745 

Circuit 
----- 

I 

'015 
+ '073 

'058 

Eit 
u 

&film 

14'188 
18.277 
15.183 

16.617 
18.077 
14.188 

18.622 
22.106 
15.470 

13.010 : 
18.077 i 

Total 

4 

+ ,358 
+ '365 + ' 0 2 2  

1.589 + '459180 

+ . O I I  + -196 

18.622 

28.086 
17.065 
16.617 

16'765 
19'524 
28.086 

19'524 
20.831 
16.617 

17.418 
15'925 
16.765 

15.864 
18.740 
17.418 

17'579 
9.858 

15.864 

10.025 
14'730 
15.925 

13'334 
9'858 

10'025 

r ,696 

1 .a75 

'491 

'491 

1.473 

'575 
5 7 5  
-574 

1'724 

'707 
-707 
'707 

2 - 1 2 1  

: 

; 
: 

, 

' 

+ '456 

+ '043 - '107 
4 9 1 0 0 6  1 + '071 

+ -206 + -036 

+ '179- '037 
'0671 - 0671+ + ' 1 1 2 -  -030 

180 o 0.000 

- '255 

- '064 
+ '065 + '242 

+ -243180 

+ '142 
'000 + .082 

+ '224180 

-671 + '075 - '059+ 
-671 + '213 + -110 

-670 + '044 - '051 

2.012 

82 40 54'451 
33 47 46.853 
63 31 18.696 

o 0.000 

37 55 22'720 
64 33 53.446 
77 30 43.834 

o 0.000 

84 13 25.118 
47 21 28.959 
48 25 5'923 

180 o 0.000 

+ -013 
+ '144 + '047 

.o16 
+ '323 
- '007 

+ -332 

I ' 
1 . 0 2 4  I 

+ '017 
'317 '351 - .o18 
'318 I+  '251 + .oar 

'952 1 

+ '280 + '213- 
+ '708 

+ '335 + .062 + '062 

+ '204180 

+ '227 
+ '333 + '252 

+ .81z180 

+ '043 + '323 
'044 + -169 + .a31 + '709.101 

'014- '215 
-216 + ,016- -065 

'002 - ' 0 2 1  

- '301 

+ I - 2 0 1  



M A D 8 8  MEEIDIONBL AND COA8T SERIES. 

C o d  Plnne 
Angle 

O f  a 

42 23 42.564 
51 59 37'172 
85 36 40.264 

o 0-000 

73 46 42.083 
74 13 41.958 
31 59 35'959 

180 o 0'000 

34 36 9.750 
68 36 33.099 
76 47 17.151 

180 o 0.000 

62 2 2  28.,513 
78 34 45'244 
39 2 46-243 

180 0 0.000 

75 37 xg.003 
44 56 34-667 
59 26 6.330 

pp o 0.000 

72 2 2  23.644 
67 34 52'056 
40 2 44.300 

180 o 0'000 

62 18 23.838 
o 16.864 

66 41 19.298 

180 0 0'000 

46 58 15'709 
69 o 18.730 
64 I 25.561 

180 o 0.000 

52 43 19.916 
64 59 10'334 
62 17 29'750 

180 o 0-000 

39 26 50.439 
66 50 32'666 
73 42 36'895 

180 o 0.000 

80 22  51'057 
44 25 8'892 
55 12 0.051 

180 o 0.000 

55 38 54'200 
48 25 18'006 
75 55 47'794 

o 0.000 

Log. feet 

4'7977135~3 
4.8653936,~ 
4'9676236,8 

5.0559412~2 
5.0569190~4 
4'797713533 

4.8218498~7 
5.0365942~3 
5'0559412,2 

4'9699789,o 
5'0138606~4 
4.8~18498~7 

5.0211283~0 
4~8840009,o 
4'9699789,o 

5'0360295~1 
5.0227837~1 
4'8653936,1 

5'0201753~6 
4.9635440,1 
5'0360295,1 

4.9303499~6 
5.0365942,~ 
5.0201753,6 

4.8840009~0 
4.9404739~6 
4.9303499~6 

4.8419483,6 
5'0024395,6 
5~oa11283,o 

4.9213768,~ 
4*7725633,6 
4'8419483,6 

4~85x3700~1 
4.8085355,2 
4,9213768,' 

No. of 

Okcait 

197 

198 

199 

200 

201 

202 

203 

Dbt~noe 

Feet 

62764.42 
73348.90 
92816'19 

113747'34 
114003'72 
62764'42 

66351'36 
108791.31 
113747'34 

93320.89 
103243'00 
66351'36 

104985.25 
76559'82 
93320.89 

108649.95 
105386.19 
73348.90 

104755.15 
91948.36 

108649'95 

85182.42 
108791'31 
104755.15 

76559.82 
87191.46 
85182.42 

69494.17 
100563.30 
104985.25 

83440'48 
59232.95 
69494'17 

71018'26 
64348.06 
83440 48 

Trisngle 

Non- 
crmuit 

447 

448 

449 

450 

Corrediom to Observed Angle 

~ u m h r  snd  me of atation 

--- 

LX (Parampbdi) - '314 
LIX (Sudkiinda) + '114 
LXI (Bandanchtirla) - -123 

Mila' 

11'887 
13.892 
17.579 

21'543 
21.59" 
11'887 

12.567 
20.604 
21.543 

17.674 
19.554 
12.567 

19.884 
14.500 
17.674 

20.578 
19.960 
13.892 

19.840 
17.41) 
20.578 

16.133 
20.604 
19.840 

14.500 
16.514 
16.133 

13.162 
19.046 
19.884 

15.803 
11.218 
13.162 

13'450 
12.187 
15.803 

LIX (Sudkhda) 
LXI (BandanchZSrla) 
LXI l I  (Dudugat) 

I '050 - .120,18o 

I -087 

5 4 3  
'543 
-542 

I '628 

LXI (BandanchZSrla) + -245 
LXIII  (Dudugat) - '186 
LXV (Dhlgattu) + '276 

1.665 + -335 

LXI I I  (Dudugat) - -078 

- 2821+ m 8 1  
- -138 + '009 + '158 - '017 

LXV (Ddgattu) 
LXVI (YZSnngattu) 

LXT (Dhlgattu) 
LXVI (Yhragattu) 
LXVII (Jammalavoidurgam) 

LX (Parampbdi) 
LXI (Bandanchgrla) 
LBI I  (N4galdurgam) 

LXI I  (Nhgaldurgam) 
LXI  (Bandanchtirla) 
LXIV (Inupdyi) 

LXI (BandanchZSrla) 
LXIV (Inuprhyi) 
LXV (Dhlgattu) 

b 
LXIV (Inuprhfi) 
LXV (DLlgattu) 
LXVII (Jammalavoidurgam) 

LXVII (Jammalavoidurgam) 
LXVI (YBrragattu) 
LXVIlI  (Jujbdurgam) 

LSVI  (YZSrragattu) 
LXVIII (Jujbrdurgam) 
LXIX (Bgzvhda) 

L X I S  (BZSzvhda) 
LXVIII (Jujbdurgam) 

- '323180 

- '274 - -129 
+ ' 141  

- '262 

+ '004 
- -718 

1'438 1- - '792 

- '090 
- '167 
- '1x3 

- -370180 

+ -266 + '148 
'051 + 

+ -465 

+ '156 + ' 0 5 2 5 1  + '017 

+ '225 

- '143 
-188 
'011 

+ .034 

-108 + '001 

+ '077 

- -030 

1.640 -- 
'582 + -265 + -001 

- '007 
.581 + '045 + '006 

1'745 

-698 
'698 
'699 

"O95 

+ '155 + -001 + '057 - -005 + -013 + .004 

- ' 112  

- '384 
- '325 

I ' 589 - -821 

+ -158 + '152 
- '059 

-961 

'350 
'350 
'350 

+ -003 
.658 + -171 + -017+  
'658 + '009 - - 0 2 0 -  

1 '974 

-466 
.467 
' 467 

1.400 

- -006- -014 - '031 + '027 - -083 - '013 I 

- -116 + .008- + -026 - -025 + '060 + '017 

+ -251 

- - 0 2 0  

- '004 
- '096 
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Number md Name of BMon 

LXVIII (Jujbdurgam) 
LXXI (Anantavaram) 
LXXII (Chintabpa) 

LXVII (Jammalavoidurgam) 
LXVIII (Jujdrdurgam) 
LXX (Jtinnalagadda) 

LXVITT (Jujdrdurgam) 
LXX (Jhnalagadda) 
LXXII (Chintalsptid) 

LXXII (Chintalapid) 
LXXI (Anantavaram) 
LXXIII (Lagadaptid) 

LXXI (Anantavaram) 
LXXIIl (Lagadaphd) 
LXXIV (Gorantla) 

LXXIV (Gorantla) 
LXXIII (Lagadaptid) 
X (8dame4b) 

LXXIII (LagadnpM) 
X (8damdb) 
VII (Dhdliyalla) 

LXXII (Chintalsp6d) 
LXXIII (Lagadaptid) 
LXXV (Chikn) 

LXXIII (Lagadaptid) 
LXXV (Chikri) 
VII (Dhfilipalls) 

No. of 

Cmuit 

206 

206 

207 

208 

209 

Log. feet 

4*91a97oz,z 
4'8940845,3 
4.8513700~1 

4,8886833, 
5.0152741.% 
5.0024395~6 

4.873974~~9 
4'8940845,3 
4'8886833,9 

4.8159660~3 
4.8056969,o 
4'9x29702,~ 

4'9453856,3 
4.79~9226~3 
4.8159660~3 

4°93881z9,9 
4.799943~~6 
4.9453856~ 

4'9773948,8 
4'7468646,8 
4.9388129~9 

4.8395110~4 
4'8177540~8 
4.8056969~0 

4.7 6721~2 
4'7468646,8 
4.8395110~4 

Correctionr to Observed Angle 
Corrected Plane 

a l e  

0 1 "  

+ '028 66 13 54.875 

-gle 

,E;t 

1161 

452 

453 

.Ma 

Dirtance 

61 1 1  31.329 
52 34 33.796 

o 0.000 

44 31 29.426 
69 48 16.845 
65 40 13.729 

o 0.000 

57 24 41-904 
61 56 41.112 
60 38 36.984 

o 0-000 

51 35 51.699 
49 56 19.091 
78 27 49.210 

180 o 0.000 

87 5 20.728 
45 3 53.605 
47 50 45.667 

180 o 0.000 
-- 

67 45 23.~18 
42 14 33.858 
70 o 2.924 - -- -- 

o 0.000 

80 12  16'558 
35 25 8.358 
64 22 35.084 - -- 
180 o 0.000 

64 23 49'153 
59 3 51.410 
56 32 19'437 

180 o 0-000 

54 57 33.381 
50 58 25.133 
74 4 1.486 

180 o 0.000 

- '029 - '102 
I ' 207 - '103180 

- 576 + I I 7 + .015 + -132 
'577 + '315 -272 

+ -028 + '326 
1'730 + '730180 

'045 + '117 + .ox7 - -024 
'403 + '179 + .o28 + -207 

1.210 + -300180 
+ '493 + '144 + '164 

Feet 

81840.87 
78358'22 
71018'26 

77389.75 
103579.59 
100563.30 

74811'52 
78358'22 
77389'75 

65458.50 
63928.85 
81840.87 

88183'15 
62506.13 
65458.50 

'971 

.3z3 

.322 
-323 

Miler 

15.500 
14.841 
13.450 

14.657 
19.617 
19.046 

14'169 
14.841 
14'657 

11'397 
12'108 
15'500 

16.701 
11'838 
12'397 

+ -2421- .otx + *1961+ 0411 + '070,- '020 

+ ,801 
+ .221 
+ '237 + -050 

86858.64 1 16.450 
+ '508 
+ e 1 1 5  + '294 + -071 
-- =/ '+ -480180 

63087.49 
85183.15 

94928'13 
5582 '63 
86858.64 

69105.24 
65728'56 
63928'85 

58839'91 
55829'63 
69105.24 

1 1  '948 
16.701 

17'979 
10.57, 
16.450 

13'088 
12.449 
12.108 

11'144 
10'574 
13.088 

. 

+ '076 - '025 + -031 - 
+ '082 
- '197 - -231 
- '214 
- '642 

'378 
-377 
'377 

I ' 132 

+ '067+ '009 i i + '020 - '045 
- '005 + '036 

-300 - '136 + -009 
-299 - '167 - -064 
-- 1- 26) 1 + '055 

0.898 

'249 
249 
'250 

'748 

+ '064 
- 0631 1 - '023 

.ozz 



M A D R A S  M E R I D I O N A L  A N D  C O A S T  S E R I E S .  

PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHS. 

No~1.-Stationr XI1 (g6n&lgatla) and XV ( A U g a l )  appertain to tho Bider Longitudinal Series of the South-East Quadrilateral. 

L ~ ~ ~ ~ ~ ~ ~ t  
-- 

0 1  r 

79 39 43.95 
9B 

$2 

79 58 3-69 
11 

80 I 52'03 

99 

11 

79 45 56-96 
11 

80 5 59.79 
#I 

91 

79 48 2-58 
11 

80 I 7.02 

11 

11 

80 12 34-38 

80 7 56-77 

Station B 

Numbor and Name 
of station 

XV (Addigat) 
I (Anantagiri) 
11 (Niilnmari) 
I (Anantagiri) 
I1 (Niilamari) 

1I 

I11 (Miirdadl) 
IV (Skangapalle) 
111 ( M i M h 1 )  
IV (9hgapal le )  

,, 1p 

V (Kachalboru) 
VI (Voruvakallu) 
V (Kachalboru) 
VIII  ( M h )  

V I  (Voruvakallu) 
VII  (Dhbli~alla) 
VIII (Mhiam) 
VII (Ilhfilipalla) 
VIII (Mhniam) 

Azimuth at A  

0 8  'I 

254 48 12.26 

303 51 53.27 
339 27 26.29 
349 8 9'90 
29 20 56.35 

83 52 33'35 
349 21 6-03 
31 19 22'84 

315 1 5  37.20 
354 18 31-47 

87 36 35.56 
22 32 57-54 
316 24 34.15 
310 I 58.67 

339 25 52'94 

245 59 36.61 
305 51 45'97 
33 21 14-14 
24 7 52-10 

73 27 43.89 

Latitude North 

0 1 ' 1  

17 17 31 '31 
)I 

1 1  

17 22 17.31 

11 

17 3 12.84 

11 

11 

17 I 33.63 
#I 

16 42 2'92 

$1 

21 

16 41 18.81 

11 

16 30 42-71 

91 

$9 

16 35 33.29 
16 25 56-75 

Station A  

Circuit Number and Name 
No. 1 of Station 

75 
I# 

11 

76 

I# 

77 
$1 

107 

Side A S  

Log. Feet 

5'042799311 
5.1907564~8 
5'0133926,4 
5.0701298~8 

5'157g209,1 

4'9693784,r 
5.1 149724~6 
5.1905323~8 
5~2203028~8 

5*09032a2,5 

5.0~03045~3 
4'8708078~7 
4.7343008~8 
4.99853999 
5.088339311 

4.8~79498~5 
4*6920042,8 

4*7823253,1 
4.8041591~5 
4.88~8335~6 

XI1 (Khdhgatla) 
I I IS 

11 21 

X V  (Adiligat) 
J) 11 

I (Anantagiri) 
11 11 

11 11 

I1 (Nidamari) 
1) $1 

I11 (Mihdars41) 
91 sJ 

91 91 

IV (58rangapalle) 
99 I) 

V (Kachalboru) 
11 11 

11 11 

I71 (Voruvakallu) 
VII (Dhhlipalla) 

Azimuth at B  

0 1  'I 

74 53 39'87 
123 58 25'39 
159 29 16'33 
169 9 17-47 
209 17 21.47 

263 47 53'48 
169 22 17'96 
211 15 22-11 
135 21 26.13 

174 19 7.90 

267 31 26.11 
zoa 31 33'87 
136 26 24'32 

130 5 42.78 
159 27 58'79 

66 2 49.58 
125 53 42-15 
213 19 37.30 
204 6 36.03 

253 24 11'57 



PRINCIPAL TRIANGULATION. LATITUDES, LONQITUDES AND AZIMUTHS. 111, 
6. 

Circuit 
No. 

107 

J)  

I) 

I $  

78 

I )  

79 

80 

2 9  

81 

11 

1, 

J l  

88 

98 

88 

$3 

# J  

It 

Station B 

Number and Name 
of Station 

IX  (Kotapa) 
X (Bdamsgb) 
LXXIII  (Lagadaphd) 
LXXV (Chikri) 
I X  (Kotapa) 

X I  (Ytirrakiinda) 
X (hdamhb) 
X I  (YBrrakiinda) 
XI1  (PBlaphru) 
XI11 (Babb8palle) 

XIV (Dhnapa) 
XI1  (Phlaphu) 
LXXIII (Lagadaptid) 
LXX1V (Gorantla) 
XIV (Dinapa) 

XI11 (BabbEpalle) 
XIV (Dhnapa) 
XV (Medarnm8tla) 
XVI (Faranguldinne) 
XV (Medaramgtla) 

XVII (PMdakaltippa) 
XVI (Farangddinne) 
XVII (PMdnkaltippa) 
XVIII  (Ongole) 
XIX (Cllemakurti) 

XVIII  (Ongole) 
S I X  (Chemakurti) 

9,  I) 

XX (Netivariphlgm) 
XXI (Puripdd) 

XX (NetivaripdlBm) 
XXII  (Nishhnk6nda) 
XXI  (PuripQ) 
XXII (NisMnk6nda) 
XXI I I  (Pichllrla) 

XXIV (Kuchgrla) 

,, p 9  

XXV (Darntippa) 
XXIII  (Pichgrla) 
XXIV (Kuchgrle) 

Station A 

Number snd Name 
of Station 

VII  (Dhhlipalla) 

I $  ,, 

,2 9 ,  

,, ,, 
VIII  (Mbniam) 

21 I ,  

I X  (Kotapa) 

9 )  ~9 

PJ PJ 

1 2  2 9  

19 9 ,  

X (hdams4b) 

19 19 

19 19 

X I  (YZrrak6nda) 

XI1 (Phlaphu) 
XI11 (Babbgpalle) 

)I l 9  

89 P~ 

XIV (DBnapa) 

I) 98 

XV (Xedaramgtla) 

#f )P 

91 SY 

)I ,P 

XVI (Faranguldinne) 
XVJI (P1Sddakaltippa) 
XVIII  (Ongole) 

l3 ,, 
93 SI 

XIX (Chemakurti) 

99 9 )  

XX (NetiveripMZlm) 

1, 8 ,  

8 )  13 

99 ,, 
XXI (PuripM) 

98 9 )  

X S I I  (Nieh4nklmnda) 
XXIII  (Pichirla) 

drirnuth at  A 

0 1  * 
10 17 48.36 

313 8 2.82 
248 45 27-36 
174 41 25-62 
325 36 44-18 

31 51 I 1-51 
247 10 10'26 
80 20 17.31 

293 2 1.73 
336 22  18.82 

24 36 20.48 

3 27 49.06 
165 36 31.67 

238 36 35.00 
306 18 8 73 

52 46 6-13 

85 50 55.56 
29 8 16.68 

343 35 14.98 
340 56 21-76 

62 57 18.01 

283 58 38'55 
109 25 12.79 

352 4 3'57 
57 26 49-31 

42 12 5'73 
334 13 22.76 
1 2 0  19 2.46 
61 34 18.02 

13 25 40.35 

3 45 40.25 
66 42 8.65 

310 49 25.82 
1 2 1  38 58-17 

57 51 12-52 

22 23 0'83 
62 16 39.76 

13 29 58.97 
10 32 5-13 

302 57 38.74 

LBtitude North 

0 I R 

I G  25 56-75 
$ I  

> I  

I1  

16 2 2  20.85 

)I 

16 g 6 -95  
9, 

8 )  

11 

8 9  

16 15 12.81 

nn 

I) 

16 5 48'57 

16 3 14-55 
15 56 50'01 

,, 
St  

I j 56 0.14 

I9 

15 43 54'04 
ls 

19 

,, 

15 40 56-08 

15 49 42-39 
15 29 56.85 

,, 
,, 

15 37 12-36 
YS 

15 22 41-44 
1, 

S t  

J# 

15 14 19.84 
9y 

15 30 59' 19 
15 11 58.80 

Bide AB 

Log. Fset 

5'0149209,s 
4*9773948,8 
4'7468646,8 
4'769672 r,z 
4'9867202,o 

5-0710457,5 
4.9787477,8 
5*0741933,7 
4'9576041,8 
4.90tp534,1 

4*9408003,3 
4.86071 j2,1 

4-9388129,9 
4-7999432,6 
5.0006504,3 

4.8065969,9 
4.8389852,~ 
4.9521601,5 
5.001 1834~8 
4'88908~0,8 

4.9226888,4 
4.8701151,3 
5.0246808,4 
4.9306122,3 
4.8763673,~ 

4'9528020,~ 
4.9241671~9 
4'9398721~5 
4.9644198,a 
4'9873768,1 

4'9445256,s 
4.9777829,9 
4'8883723,9 
4*9810701,9 
5*085127a,a 

5'0506028,4 
5'0587648,o 
4'9313501,O 
5~0680326~0 
4.8563112~2 

0 1  T 

80 7 56.77 
I? 

81 

$ 9  

79 55 24.88 

19 

80 4 46.95 
99 

I) 

I I 

$ 9  

80 19 47.94 
IS 

N 

79 44 47-31 

80 19 2-98 
80 10 20.16 

la 

ps 

79 58 34'57 

,I 
80 2 53'59 

# Y  

99 

# ,  

80 15 10.19 

79 45 50.95 
80 4 53-90 

p 9  

,, 

79 52 4 -69  
SY 

79 51 5-67 
I )  

,, 

¶I 

80 I 3-47 
,, 

79 37 12-06 
79 33 33'66 

drirnuth at  B 

0 1 .  

190 16 55'11 
133 I I 22-94 
68 47 58.91 

354 41 9-71 
145 39 21-57 

2" 48 13.27 
67 14 21.67 

260 14 44.14 

113 5 59-16 
156 23 50'95 

204 34 37.57 
183 27 36.5 j 
348 35 41.97 

58 39 10.23 
126 21  56-97 

232 43 42-01 
265 47 41'78 
209 6 14.79 
163 36 34.03 
160 57 32.43 

242 53 49-05 
104 I 57'97 
289 2 0  34-69 

172 4 35.95 
237 23 53-98 

2 2 2  9 20'09 
154 15 4-05 
300 15 36.13 
241 30 37'54 
193 24 39.28 

183 45 24-48 
246 38 9.09 
130 52 3.65 
301 35 1 6 . 1 ~  

237 46 35-11 

202 21 6-06 
242 12 9.1 I 

193 29 5'90 
19 31 7.28 
123 o 19.48 



112-E. MADRAS MEBIDIOXAL AND COAST SEBIES. 

Station B 

Number and Name 
of Station 

XXVII (CMkalak6nds) 
XXV (Darutippn) 
XXVI (Kemvaram) 
XXVII (ChSkalakbndr) 
XXVI (Keeav-) 

XXVII (Wkalakbndr) 
XXVIII (Ujall i)  
XXIX (Niehrinbodu) 
XXVIII (Rijalli) 
XXX (Ygrrakbnda) 

XXIX (NishSnbodu) 
XXX (Y~rrakrmdda) 
XXXI (gistama) 
XXXII (Pallnkbnda) 
XXXI (Kietamn) 

XXXII (Pallakbnda) 

,, 1s 

XXXIII (Vutuk6r) 
XXXlV (Bandalduru) 
XXXIII (VutukGr) 

XXXV (Pblchgrla) 
) 0 I V  (Bandalduru) 
XXSV (Pblchgrla) 
XXXVI (Kayyhr) 
XXXVII (Qurramkbnda) 

IJ ,, 
XXXVIII (Qudali) 
XXXVI (Kayg6r) 
XXXVII (Qurranrkiinda) 
XL (Pillimedu) 

XXXVIII (Gudali) 
XXXIX (hlipBdi) 
XL (Pillimedu) 
XXXIX (Angpbdi) 
XL (Pillimedu) 

XLI (Kambdtamdurgam) 
XLII (Jonangipdlim) 
XLI (KambSkamdurgam) 
XLIII (Terpet) 
XLlI (Jo~~an~ipkli im) 

h u t h  ct A 

0 1  * 
o 31 18.38 

290 o 15.86 
324 46 26-72 

49 4 47-31 
44 35 57-41 

96 38 57.1 5 
44 48 18.67 

333 4 34.02 
338 I I 35.75 

47 o 48.1 I 

272 12  30.38 
90 24 8.63 

331 33 17.46 
25 8 34-96 
35 27 56.43 

326 18 6.16 
80 I 58.28 
12 7 2-04 

3x0 22  23.90 

304 59 6.27 

359 10 45.97 
254 9 44.61 

73 31 17.47 
I r 45 22.0j 

331 17 54.67 

18 43 45'06 
344 o 36.87 
31 r o 34.48 
269 40 23.58 
340 31 12.16 

267 35 21.39 
323 2 21-41 
37 o 29.18 
6 59 22.89 

loo 1 2  18.38 

28 50 59'40 
310 10 57-07 
332 52 20.86 

46 8 7-48 
257 47 57'5 I 

Circuit 
No. 

84 
n 

n 

86 

J J  

86 

11 

$8 

1 8  

87 

JJ 

88 
89 

JJ  

90 

19 

ststion A, 

Number ~ n d  Name 
of Pt.tion 

XXIII (Pichgrla) 
XXIV (Kuchi5rla) 

IJ n 

1s IJ 

XXV (Darutippa) 

XXVI (Keeavaram) 

IJ J J  

JJ  J S  

XXVII (Chiikalakiinda) 

JJ 11 

XXVIII (UjaUi) 

PI I, 
I1 1 I 

IJ  9 ,  

XXIX (Nishhnbodu) 

XXX (Ylrrakiinda) 
XXXI (Kiatarua) 

J )  )a 

19 9 ,  I 
XXXIl ( Pallak6nda) ' 

JJ 11 

XXXIII (Vutukhr) 

Y J  19 

11 IJ 

91 I I 

XXSIV ( Bandalduru) 

91 J J  

XXXV (PBlchbrla) 
XXXVI (Kayyhr) 

;I J J  

XXXVII (Qurramkbnda) 

J J  12 

19 IJ 

XXXVIII (Gudali) 
XXXIX (hliphdi)  

19 JJ 

9 ,  11 

XL (Pillimedu) 
)I 99 

XLI ( K a m b k d u r g a m )  

Iatitude North 

o r  n 

15 11 58-80 

15 5 30'99 
7) 

JI 

15 0 36'47 

14 54 41 '65 
JJ 

IS  

14 56 45 '05 
99 

I 4  42 31 '78 
I )  

21  

19 

14 41 47'90 

I4 42 39.56 
1 4  27 14'56 

1 9  

19 

I4  24 16.25 

11 

14 14 23-59 
,) 

19 

J J  

1 4  18 11.30 

9 1  

I4 10 16-32 
I4 0 39-10 

11 

14 o 42-41 

I T  

11 

14 I 9-45 
13 48 24'40 

j p  

1 ? 

I3 51 20'05 

,J 

13 34 27' 10 

","pg,"Erny 
0 1  v 

79 33 33-66 
79 43 48-90 

J J  

81 

79 57 40'10 

79 51 40'34 
99 

19 

79 33 25 ' 10 

JJ 

79 39 15.85 
I S  

9 1  

~1 

79 58 24'01 

79 17 53.66 
79 47 45'69 

1) 

1, 

79 30 28-35 

11 

79 44 55'99 
9 ,  

9 J 

11 

79 58 40.64 
11 

79 30 40.68 
79 42 0 '25 

19 

79 52 36.42 
1 )  

19 

80 3 40.54 
80 2 4-56 

I1 

11 

79 45 22'64 
It 

79 54 13-09 

Side AB 

Log. Beat 

4'9644429,2 
4.9379449,6 
4.9038126,4 
4.9080865~4 
4.7009972,4 

5'0337848,g 
5.0156756,o 
4.9419602,9 
4.9668800~0 

5.0967504~6 

5.0521689,4 
5.0997771,6 
5.0218579,3 
5.0863691,3 
5.0337698,9 

5'1260348,4 
5'0149384,6 
4-9003831~6 
4.9~69559~9 
5.0176238~0 

4'9278563,6 
4.9256896,~ 
4.g431966,1 
4.9289466,5 
4.974871 1,3 

5.0478926~1 
5.0300653~7 
4'9476785.5 
4'7967484,6 
4.7765867J2 

4.8157814~0 
4.9689358,~ 
4,8511842,3 
4.8904856,~ 
5~x112144~8 

4.9839149~5 
4'9629578,3 
5'0596823,o 
4 .864349~~7 
5.0767 j64,4 

Azimuth at B 

O I I  

180 31 16'15 
110 3 51-70 
144 48 28.75 
229 2 5-66 
224 34 24'54 

276 34 I 5.00 
224 45 8.36 
153 6 17'17 
I 58 r 3 5'50 
226 56 49.72 

92 17 21.79 
270 18 43'05 
151 35 25.81 
205 6 22.38 
215 25 15'80 

146 21 15.86 

259 57 39'79 
192 6 19.99 
130 25 6.54 
125 2 40'90 

179 10 49'01 

74 13 7'90 
253 27 47.58 
191 44 39.16 
15 I I 9 47'04 

198 4 2  15'98 
164 I 50.24 

131 3 19'93 
89 42 57-60 

160 32 0.90 

87 38 2.23 
143 4 38.98 
260 58 44-73 
186 58 59.81 
280 8 18.86 

208 49 7.82 

130 13 45.89 
I52 54 26'62 

226 j 59.94 
77 52 35.87 



PIUNClPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHS. 113-, 

N0~~.--8tstions XXXIII (Nagari) and XXXV (Chimbedu) appertain to the Madm Longitudinal Series, and XXXIX (Dhh) and XLI (Binjib) to the Bider 
Longitudinal Series of the South-East Quddateral. 

Longitude of Gwenwich East 

0 1  * 
79 54 13-09 

3s 

$9 

n 

80 13 56-10 

79 36 27-39 
80 12  39-30 

79 38 13.62 
80 I 11-17 

82 30 j4.99 

$8 

9s 

82 43 51'48 
9 )  

82 21 51-11 

$9 

S, 

9 )  

82 31 2-93 
82 17 37'02 

82 13 13-34 
19 

l p  

82 9 22-73 

9 s  

81 59 34-91 
9, 

8 )  

$8 

82 6 22-56 

81 53 48-02 
81 54 34-49 

s 9  

a* 

81 46 57'70 

s y  

81 37 8 -74  
I) 

38 

81 31 35-61 

Station B . 

Number and Name 
of Btstion 

XLIII  (Yerpet) 
XLIV (Wttambedu) 
XXXIII (Nagari) 
XXXV (Chllmbedu) 
XLIV (Mttambedu) 

XXXIII  (Nagari) 
XXXV (Chgmbedu) 

,, tJ  

XLI (Stinjib) 

XLV (GlundBlamma) 
XLVII (Paguldyi) 
XLV(Oundhlamma) 
XLT'I (KappakZTnda) 

,, s t  

XLVII (PagulrlCyi) 
XLVIII (Nhgal) 
XLIX (Kalim&midi) 
XLVIII (Nhgnl) 
XLIX (Kalidmidi) 

,, ss 

L (NallakZTnda) 
L I  (Elangoi) 
L (Nallak6nda) 
L I I  (Kappa) 

L I  (Elangoi) 
L I I  (Kappa) 
L I I I  (Nbwilmlltta) 
LIV (PothkZTnda) 
LII I  (Nbwilmlltta) 

LIV (Pothkznda) 

,, 9 )  

LV (Lachmipuram) 
LVI (AdakZinda) 
LV (Lachmipuram) 

LVI (Adakanda) 

,, 9, 

LVII  (Yi5dlagattu) 
LVIII  (Aupsd) 
LVII (Ylldlagattu) 

Azimuth at A 

0 1  * 
116 6 16-05 

294 50 49' 54 
53 14 49- 24 

340 18 30.54 
5 42 45.61 

355 5 41.09 
46 23 36.13 

288 6 35-92 

315 34 22'14 

344550.13 
101 56 59-30 
902640.74 
47 41 24-70 

322 6 3'73 

165 4 6 -35  
39 42 27'28 

105 7 5-36 
94 36 1-66 

33 22 58'83 

1642426'82 
76 521.04 

19 57 42-54 
294535.15 
73 30 59-11 

336 17 10'57 
'55 14 43'23 
17 46 40.40 
78 2 1  40.60 
89 18 51-64 

24 19 48.47 
14942 11'05 

79 50 27'25 
115 41 28'92 
31 18 16-32 

82 39 5-64 
158 36 35'17 
94 16 43-15 
56 2 1  20. I I 

34 4 38-21 

Lstitude North 

- 
0 1  4 

13 34 27.10 
JS 

19 

t, 

13 38 36.46 

13 42 56.96 
13 26 5 -04  
13 2 2  45.08 
13 15 22'76 

17 43 59-10 

$9 

99  

17 31 18-68 

,, 
17 31 27.28 

91 

s t  

2 3  

17 20 6-41 
17 46 40'44 

17 2 1  28-27 

$1 

sy 

17 34 40.83 
$1 

17 18 13-09 

9, 

11 

t, 

17 3 20.33 

17 30 14-84 
17 3 11'84 

)) 

9 8  

17 15 41-85 

,) 
17 0 10.80 

I, 

I) 

17 13 47-99 

Circuit 
No. 

91 

92 

94 

1s 

,, 

95 

,, 
~3 

9 ,  

96 

st 

97 

98 

,# 

99 

Station A 

Number and Name 
of Station 

XLI  (Kmnbskamdurgam) 

YS 9 )  

38 ~9 

a, PP 

XLII  (Jonangipslllm) 

S L I I I  (Yerpet) 
XLIV (Rllttambedu) 
XXXIII  (Nagari) 
xxxv (~hgmbedu) 
xxxq ( D h w  

,I I t  

9 ,  9 ,  

XLI (Sdnjib) 

9, 3, 

XLV (Gundtilamma) 

93 9 s  

9 ,  ~8 

, I  ,, 
XLVI (Kappakznda) 
XLVII (Pagulrhyi) 

XLVIII (NBgal) 

99 13 

,, I)  

XLIX (Kalimimidi) 

8 ,  8 ,  

L (NallakZTnda) 

#, 1, 

IS 9, 

9, l a  

L I  (Elangoi) 

L I I  (Kappa) 
L I I I  (NBwilmi5tt.a) 

Ss st 

9 ,  9 ,  

LIV (PothkZTnda) 

,, , )  

LV (Lachmipuram) 

,, 9 ,  

99 3) 

LVI (AdakZTndr) 

Side AB 

Log. Feet 

- 

5'0680779,4 
5'0802490,7 
5'0726030,2 
5'0882262,6 
4.8815827~3 

5.0985927~7 
4'9724256,o 
5'1557144,3 

5'0307325,3 

4-g650817,5 
4'8965786,0 
5-1063620,~ 

5.0028595,6 
re9394926,4 

4.9791881,6 
4.8948934,4 
4'8750442,g 
5.0167005,1 

4.9390043,6 

4'91g0357,2 
4 - 9 ~ 1 2 3 2 , r  
5'0671489,6 
5.0596540,8 
4'9746393J6 

4m99267~5,0 
4'9039927,Z 
4.9797495,g 
4.8745470,~ 
4.8368982,3 

4-9845qo7,8 
4.9431855,5 
5'0132017,5 
5.1711172~2 
5.0413376,4 

49547367,3 
4'9470393~7 
4'9247136~0 
4-8908340,a 
4'9636228,3 

Azimuth at B 

0  I I1 

296 2 4-64 
114 55 7'86 
233 I I 5 '63 
160 2 0  7'54 
18 j  42 27.64 

1?5 6 5-97 
226 2 0  57-29 
108 11 53.24 

135 38 17-28 

2144.3 5'45 
281 52 55-96 
27020 3-22 

227 37 34-51 
142 848.99 

345 a 49-27 
219 39 52.06 

285 3 19-65 
174 30 42-76 
213 2 0  28'73 

34423 17-59 
256 I 17.23 
199 55 41 - 0 2  

2094238'97 
253 26 17-39 

156 19 10.98 

335 1 2  59'47 
197 45 11 '67 
258 17 55.64 
269 15 23.98 

204 17 45-89 
32939 56-30 
259 45 2 1  -01 

295 3442.52 
211 15 22.83 

262 34 32-26 

338 34 57'13 
274 12 30'30 

236 18 5-77 
214 2 1-82 
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W. H. COLE, 

Ifi charge of Computing OJM. 

Circuit 
No. 

99 

lo0 
n 

101 

99 

99 

99 

102 

91 

108 

99 

104 

99 

99 

1, 

105 
99 

106 

1 9  

* 

Bbtion B 

Number and Nuns 
of Btation 

LX (Parampfidi) 
LVII I  (Aup4d) 
LIX (Sudkanda) 
LX (Parampbdi) 
LIX (Sudkanda) 

LX (Parampbdi) 
LXI (Bandanchgrla) 
LX1ll (Dudugat) 
LXI (Bandanch5rla) 
LXII(Nhgaldurgam) 

99 

LXII I  (Dudugat) 
LXIV (Inuprbyi) 
LXP (Dilgattu) 
LXIV (lnupniyi) 

LXV (Ddgattu) 
LXVI (PErragnttu) 
LXV (Dilgattu) 
LXVII (Jammalavoidarp) 
LXVI (Ygrragattu) 

LXVII(Jammalavoidurgam) 
,, n 

LXVIII (Jujhlurgam) 
LXIX (B~zvrida) 
LXVIII (Jujhdurgam) 

LXX (Jiinnalsgadda) 
LXIX (BEzvida) 
LXX (Jiinnalagadda) 
LXXI (Anantavaram) 
LXXII (Chintalaptid) 

LXXI (Anantavaram) 
LXXII (Chintalapsd) 

,, 99 

LXXIII (Lagarlap&) 
LXXIV (Gorantla) 

LXXIII  (Lagadaptid) 
LXXV (Chikri) 
LXXIV (Gorantla) 
LXXV (Chikri) 

* 

Btation A 

Number and Name 
of Btation 

LVI (Adakirnda) 
LVII  (Ygdlagattu) 

8) 99 

99 99 

LVIII  (Auphd) 

LIX (Sudkirnda) 

9, 81 

99 99 

LX(Paramplidi) 

99 91 

LXI (Bandanchgrla) 

~9 9, 

99 99 

19 99 

LXII  (Nhgaldurgam) 

LXIII  (Dudugat) 

91 19 

LXIV (Inupriyi) 

99 9, 

LXV (Ddgattu) 

t 9  99 

LXVI (Ygrragattu) 

,I 99 

99 99 

LXVII (Jammalavoidurgam) 

99 99 

LXVIII  (Jujhdurgam) 

1 9  99 

19 99 

II 99 

LXIX (BBzrida) 
LXX (Jijnnalagadda) 
LXXI (Anantavaram) 

9, 9 1  

I )  19 

LXXII (Chintalapa) 

99 99 

LXXIII  (Lagadapld) 

1 9  9 9  

LXXIV (Gorantla) 

LXXV (Chikri) 

Azimuth rt B 

0 1 .  

265 53 1.91 
158 47 21-61 

242 57 29-79 
325 38 20'79 
291 2 2  35-93  

359 26 7 -98  
307 24 2'95 
233 35 16 '39 
221 47 22'32 

294 720 .53  

334 10 5 -41  
201 35 39 '89 
283 7 2 '99  
236 9 23-77 
216 25 42.99 

312 56 41 -48  

250 31 48'97 
172 7 57.55 
224 47 37.10 
a11 29 2 - 2 4  

287 5 7-32 
34631 1 4 ~ 2 0  

279 38 31 '39 
199 18 4.92 
205 55 53-97 

250 24 42-75 
144 6 4 -55  
316 4 57-05 
192 28 13.85 

258 39 7'27 

268 24 2 . 0 0  

198 o 29.88 
3x1 13 41'46 
261 I 7 13.78 
174 15 19-85  

182 49 24.25 
247 10 24-59  
126 24 33-86 
303 42 44-32 

Azimuth at A 

o r  I 

85 58 3-40  
338 46 24.06 

62 59 49-40  
145 40 44.19 
111 25 52.44 

179 26 10'75 
127 26 33'22 

53 39 5O.59 
41 49 50.91 

11412 15-14  

154 1 2  29.69 

21  37 45'45 
103 1 2  1 2 '  1 2  

56 13 55'76 
36 28 29-94 

132 59 6 .24  
70 36 37.25 

352 7 22'38 
44 50 42 -76  
31 31 27.20 

107 8 46.75 
166 32 27.03 

99 41 53.83 
19 19 2.46 
25 58 5 -  16 

70 29 35'17 
324 3 40.61 
136 7 36.55 

12 28 58'96 

78 42 54.24 

88 27 10.00 

18 I 38 '57 
131 1642 '12  
81 2 0  22.71 

354 15 1 - 6 6  

2 49 33.49 
67 13 22-94 

306 2 1  7.71 
123 45 32-54  

Latitude North 

0 I  I1 

17 13 47 '99 
17 I 12-49  

t 9  

99 

16 53 3.22 

16 57 17-99  
9, 

9) 

17 1 2  38-28 

u 

17  3 36.18 

,Y 
t 9  

1) 

17 19 46.02 

16 46 7 .57  
99 

17 7 32-67 
99 

16 53 35'99 

9 1  

16 40 27'02 

9, 

9) 

16 57 I 9'41 

91 

16 42 22.77 

PJ 

I9 

99 

16 31 12-70 

16 51 35-76 
16 30 55-18 

19 

n 

16 39 50'30 
19 

16 29 17-14 

II 

16 20 38.46 

16 35 37-71  

Bide AB 

Log. Feet 

4'9954118,o 
4'7237053,1 
4*7164401,8 
4.9230497,1 
4'8475869,8 

4 ,9676~36~8  
4'7977135,3 
5'0569190,4 
4'8653936,1 
5*0227837,1 

5'0360295,1 
5'0559412,~ 
5.0201753~6 
5'0365942,3 
4'9635440,r 

4 ' 8 ~ 1 8 ~ 9 8 , 7  
5'0138606,~ 

4.9303499~6 
4'9404739~6 
4-9699789,o 

4.8840009,o 
5.0~11283,o 
4.8419483~6 
4 .77~5633~6 
5.0024395,6 

5~0152741~8 
4.9213768~1 
4'8886333,9 
4.8513700,1 
4.8940845~3 

4.8085355,2 
4.8739742,9 
4.9129702,~ 
4.8 I 59660~3 
4'7959226,3 

4.8056969,o 
4'8177540,8 
4.9453856,3 
4.8395110~4 

2,!$,"z","$zt 
0  I 11 

81 31 35-61 
81 22  44.51 

99 

9) 

81 26 1.89 

81 14 46.66 

19 

99 

81 14 37-24  
I, 

81 6 12-93  

99 

99 

91  

80 58 4.87 

80 59 I '36 

,, 
80 48 41.18 

99 

80 50 41 '42 

99 

80 42 19-42 

19 

I ,  

80 38 7.65 

9 9  

80  30 34-55 
9) 

31 

1 9  

80  38 57-99 
80 21 22-19 

80 27 56.75 
89 

99 

80 17 ~ 4 . 0 1  

99 

80  16 51-61 

99 

80 29 1'06 

80 7 0 ' 7 7  



M A D R A S  M E R I D I O N A L  A N D  C O A S T  S E R I E S .  

PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 

The following table gives, first, the usual data of the observed vertical angles and the heights of the signal and instrument, 
kc. ,  in pairs of horizontal lines, the first line of which gives the data for the 1st or the fixed station, and the second line the data 
fo r  the 2nd or the deduced station. This is followed by the arc contained between the two stations, and then by the terrestrial 
refraction and the height of the 2nd station above or below the lst, as computed from tlie vertical alrgles in the usual manner. 
This difference of height applied to the given height above mean sea level of the fixed station, gives that of the deduced station. 
Usually there are two or three independent values of the height of the deduced station; the details are so arranged as to 
show these consecutively and their mean in the columns of "Trigonometrical Results." The mean results thus obtained are 
however liable to receive corrections for the errors generated in the trigonometrical operations, which are allown up by the 
spirit levelling operatiotls, wherever a junction between the two has been effected. The spirit levelled determinations are always 
accepted as final, and the trigonometrical heights of stations lying between those fixed by the levelling operatiolls are adjusted 
by simple proportion to accord with the latter. In  the table the spirit levelled values are printed thus, 48'06, kc., to  dis- 
tinguish them from the adjusted trigonometrical values. The column in which the mean trigonometl-ical heighta are given is 
barred across where necessary, as after deduction of Stn. XI1  from Stn. X, page 117-,., to iudicate that one set of adjustmeuts 
ends and another begins. The trigonometrical heights always refer to the upper mark or to the upper surface of the pillar or  
structure on which the theodolite stood. Descriptions follow this table, exactly indicating the surfaces on which the levelling 
st& stood during the determinations of the spirit levelled heights. 

When the pillar of the station is perforated, the height given in the last column is that between the upper surface of 
pillar and the ground level mark-stone in the floor of the passage; otherwise, i t  is the approximate height of the structure above 
the ground at the base of tlie station. 

The initial stations of this series are Klindslgatla, AdLligat, DhLr and SAnjib of the Bider Longitudinal Series. The heights 
above Mean Sea Level are given on pages 9 5 .  and 9 6 .  of Vol. V I  of the Account of the Operations, 4c .  ; those of the two 
former have been corrected by - 6.1 and - 5 - 8  feet respectively to agree with the values of the Bider Base-line stations aa 
determined by spirit-levelling operations in 1880 : the heights of the two latter required no correction. The heights now accepted 
are as follows :- 

XI1 (KBndfigatla) 1646- 9 feet ; 
XV (Adiiligat) 9 7 I . 2  ,, 

XXXIX (DhL) 4093. o feet ; 
XLI  (Stinjib) 2142.0 ,, 

N o r x . - ~ t e t i ~ n o  XI1 (Khdigatla) and YV (Adiligat) appertain to the  Bider Longitudinal Sories of tho South-East Quadrilnternl, . 

dstronomical Data 

Number and Name 
of Station 

XI1 (Khndhgatla) 
I (Anantagiri) 

XV (Adhligat) 
I (Anantagin) 

lB6' 

Msr. 20 

YY 80 

25 

P Y  30 

Yeen of 
Times 

of obser- 
ration 

h m 
2 38 
2 37 

2 3 
2 3 

O h m d  
Vertical Angle 

0 I I 1  

Do 29 34.6 
E o 7 5.1 

D o 13 6.5 
D o  4 12.7 

.- 
Y 

E 
4 
% 

!I 
2 

4 
4 

4 

4 

Height in feet Height in feet of 2nd 1 9 Shtion above M a n  g 

';d 
k, 
a 

2'7 

2.7 

2.7 

2'7 

m Sea Level 
8 

B 
PC 

Final 2 
Eeclult 3 .- 

G - 
11 

fat 

5.2 

5.2 
-152'1 81g.1 819.2 819 2.8 

5'2 



U6_, MADRAS MERIDIONAL AND COAST SERIES. 

(1) The mean of obserrations taken on 8th December, 1863, and 27th April, 1868. 
(2) Do. do. lOLh do. 19th do. 

- 

Astronomical 

1868 

Apr. 8 
Mar. 30 

11 20 
Apr. 8 

Mar. 25 
A P ~  8 

Mar. 80 
Apr. 8 

Mar. 81 
Apr. 9 

11 8 
11 9 

91 15 
19 9 

Mar. 81 
Apr. 1s 

91 8 
11 15 

11 9 
11 15 

11 9 
13 22 

11 15 
11 22 

91 9 
25 1)  

9 9  22 
91 25 

IS 22 
11 27 

1, 2 6 3  
27 11 

(1) 
(2) 

I)  15 
91 19 

Number and Name 
of Station 

I1 (Niilamari) 
I (Anantagiri) 

X I 1  (Khnditgatla) 
I1 (Nidnmari) 

XV (Adbligat) 
11 (Nihlamari) 

I (Anantngiri) 
I1 (Niilamari) 

I (Anantagiri) 
I11 (hliidarsiil) 

I1 (Nidamari) 
I11 (Miidarsbl) 

I V  (Sirangapalle) 
111 (Mibdarsil) 

I (Anantagiri) 
I\' (YkangapnUe) 

I1 (Niilamari) 
IV (Ykangapalle) 

I11 (Middarsil) 
I V  (Sbrangnpalle) 

I11 (Mibdarsil) 
V (Kachalboru) 

IT (SQrangapalle) 
V (Kachalboru) 

I11 (Mibdarsdl) 
V I  (Toruvakallu) 

V (Kachnlboru) 
VI (Voruv~kallu) 

T (Kachalboru) 
V I I  (Dhblipdla) 

V I  (Voruvakallu) 
VI I  (1)hGlipalla) 

V I I I  (MBniam) 
V I I  (Dhupalla) 

I V  (Shrangapalle) 
V I I I  (Mhiam) 

Date 

Mean of 
Times 

of obser- 
vation 

h m 
2 17 
2 I 4 

2 46 
2 50 

2 38 
2 43 

2 I 4  
2 17 

2 14 
2 15 

2 34 
2 33 

2 43 
2 42 

2 30 
2 31 

2 8 

2 3 

2 42 
2 43 

2 24 
2 24 

2 18 

2 1 5 

2 3 
2 4 

2 34 
2 34 

2 53 
3 I 

2 49 
2 12 

2 31 
2 5 I 

2 54 
2 55 

Height in feet Terrestrial 
.- -- 

0 I It 

D o  18 45.2 
E 0 5 5 - 8  

D o 2 4 2 4 - I  
E o g 16 .9  

D o  6 24.7 
D o  14 37.6 

E o 5 5 . 8  
D o  18 45.2 

I0 

D o  29 21.9 

D o  3 11.4 
D o  zo 56.3 

E o 25 56-2  
D o  41 21.3 

D o  17 28.1 
D O  5 34 '1 

D o  25 4 4 - c  
E 0 7 29'5 

D o  41 21.3 
E o 25 56.2 

D o  33 13 '3  
E o 2 2  10.6 

E 0 7 19'3 
D o  22  5 . 3  

D r 26 47.0 
E I 18 34 '6  

39 2.8 
E o 28 1 4 . 9  

O 54 5 4 ' 7  
I3 0 47 14 '1  

D o  6 32 .7  
D o  4 0 .4  

D o  49 1.0 

E 0 37 30'9 

I"' 

D o  27 31.6 

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 

12  

4 

1 2  

1 2  

4 

2.7 
2.7 

2 .7  
2 .7  

2 ' 7  
2.7 

2 ' 7  
2 - 7  

? - 6  
2 ' 7  

2.6 
2.7 

2 '6  

2.7 

2.7 
2 .7  

2.7 
2 ' 7  

2 . 7  
2.6 

2 '7 
2 ' 6  

2 ' 7  
2 ' 7  

2 ' 8  
2 .6  

2 ' 8  

2 . 7  

2 ' 7  

2 ' 7  
2 '8  

2 ' 8  
2 ' 8  

2 ' 7  

5.2 
5.2 

5 2  

5 .2  

'" 
5 ' 2  

5.2 
5 - 2  

5.3 

"' 
5'3  

5 ' 3  
5 '3  

5 ' 2  

5 ' 3  

'" 
5.3 

5 ' 3  
5 ' 3  

5 ' 3  
5.3 

5 ' 3  
5.3 

5 . 3  
5.2 

5 ' 3  
5 .2  

5 '3  
5'3 

5.2 
5 - 3  

5.3 
5 ' 3  

5 ' 3  
5 . 3  

921 

1020  

1 2 2  

921 

1288 

1642 

1036 

1217 

1036 

734 

9 8 j  

536 

713 

486 

630 

754 

1212 

57 

61 

83 

57 

77 

lm 

61 

79 

66 

61 

43 

55 

31 

j g  

24 

6 

39 

63 

'061 

.o6o- 

,059 

'061 

-060 

.c61 

.o58 

.051 

.o51- 

,058 

'059-  

'056 

0 5 5  

.04S- 

.OIC 

-051 

.o52 

- 323.3 

+ 171.9 

+ 323.3 

+ 752.3 

+ 428.8 

+ 1025.7 

- 268.5 

595.0 

-1025.7 

598'5 

+ 426.3 

~05g-1304'g 

- 705.8 

731.1 

- 23'5 

- 961'1 

+ 

819.1 

505.31141.6 

1r43.1 

1142.6 

1571.5 

1571.2 

1574.8 

550'; 

547.4 

515.7 

974 '0  

974.2 

267-6 

268.3 

243.0 

244.5 

243.8 

656.61204.5 

1142'4 

1572.5 

547.9 

974'1 

268.0 

243'8 

1142 

fd 

2 . 0  

1573 

548 

974 

268 

244 

1.2 

5.0 

2 . 0  

1.0 

5.0 

- 



PRINCIPAL !l!RIILNGCULATION. HEIGHTS ABOVE MEAN 8Eb LEVEL. 117_, 

(1) The mean of obwrrstions taken on 8th December, 1863, and 27th April, 1868. 
(2) Do. do. 10th do. 19th do. 

Artronomical 

Apr. 22 

8s 19 

(1) 
(2) 
1863 

Dec. 8 

,, 14,15 

n 10 
15 P* 

1862 
Apr. 8 

8 )  3,4 
1863 

Dec. 14,15 

P, 4,5 

I, 
1862 

10 

Msr. zo 
1868 

Dec. 15 
1862 

. 1 9 , ~  
1868 

Dee. l 4 J 5  
1864 

Jan. 2 
1868 

Dec. $5 
1864 

2 Jan. 
1868 

Dee. 14,15 

)I 80 
1864 

Jan. 2 
18133 

80 Dea. 
1862 

Afar. 24,25 
1863 

80 Dec. 

,, 14,16 
27 I, 

1862 
M r .  1g720 

)P 24;15 
1868 

Dec. 30 

m. 186224,25 
1868 

Dee. 30 

11 Jan. 
1868 

Dec. 27 

11 Jan. 

Number and Name 
of Station 

V (Kachalbo~) 
VII I  (Miniam) 

VII  (DhJlipalla) 
VII I  (Bfiniam) 

VI I  (Dhfilipalla) 
I X  (Kotnpa) 

VII I  (hlhniam) 
I X  (Kotapa) 

PI1 (Dhfilipalla) 
X (Bdameib) 

I X  (Kotnpa) 
X (Adamsib) 

VII I  (Miniam) 
X I  (Tgrrakiinda) 

I X  (Kotapa) 
X I  (Ygrrakiinda) 

I X  (Kotapa) 
XI1  (Ptbphru) 

X (Adamsib) 
XI1 (Pdapim) 

IX  (Kotnpa) 
XI11 (Btrbb6palle) 

XI1 (PBlnpiru) 
XI11 (Babbtipnlle) 

XIV (Dhnapa) 
XI11 (Babbgpalle) 

IX  (Rotapa) 
XIV (Dinapa) 

X I  (Ytirrakiinda) 
XIV (DBnapa) 

XI11 (Babbgpalle) 
XIV (Dhnapa) 

XI11 (Babbgpalle) 
XV (Medammgtla) 

XIV (DBnapa) 
XV (Medaram6tla) 

Date 

Mean of 
Tim- 

ofoimer- 
vation 

L m 
2 44 
2 41 

2 5 I 
z  31 

2 55 
2 55 

2 9 
2 6 

I 28 

I 29 

2 30 
z 30 

3 I 

2 25 

I 46 
I 49 

3 I I 

3 14 

2 45 
2 5 1 

3 23 
3 23 

2 31 
2 30 

2 2 

2 4 

2 29 
2 29 

2 74 
2 16 

2 4 
2 2 

3 44 
3 43 

I 52 
1 53 

.- 
Y 

Height in feet of 2nd 
Station above Mean 

Observed 
Vertical Angle 

o r  * 
E o 8 30.3 
D o  17 43.6 

E o 37 30-9  
D o  49 1.0 

36 55 '9 
D o  51 59.6 

E o 6 19.9 
D O  2 0  24.6 

E o 44 50.0 
D O  58 49'8 

D o  3 32.1 
D o  10 13.3 

D O  10 28'7 
D O  6 47.0 

D o  21  2 0 - 2  

E o 4 12.4 

I 47'9 
E o 51 29.8 

D I 22  28-2 
E I X I  41.1 

D o  44 50-7  
E 0 3 3  016 

E o 28 8 .0  

D 0 37 49'7 

D O  22 19.4 
E o 1 2  7 '6  

D O  28 56.3 
E o 16 14.0 

D o 1 1 4 8 . 8  
D o  2 46-5 

E o 12  7 - 6  
D 0 2 2  19'4 

D O  10 12.6 
D O  2 49.8 

D o  25 13.7 
E o 13 55.8 

1 
g 

.- 
5 

Height in feet 

E 

.;; 
w " 
$ z 

4 
4 

1 2  

12 

8 

8 
8 

4 
8 

8 
8 

8 

4 

8 
8 

8 

8 
8 

8 
8 

8 
8 

8 
8 

8 
8 

8 
. 8 

8 
8 

8 
8 

8 
8 

Refraction 

'"0 
;j 
-2' 
W 

f..t 
1'0 

0 .6  

1.0 

1.0 

2 . 0  

1.0 

1'0 

1'0 

b 

G 
ko 
;a 

2'7 
2 '7  

2.8 
2.8 

2 ' 8  

2.9 

2.8 

2 - 9  

2 .8  

2.9 

2 - 9  
2.8 

2.9 
2.8 

2 - 9  
2.8 

"9 
2.8 

2 .9  
2 '8  

2.8 
2 .8  

2.9 
2 .9  

2'9 
2 .8  

2.9 
2.9 

2.8 
2 .8  

2 '8 

2 '9 

2.9 
2 ' 9  

2.9 
2.9 

E V) 
U Y 

Sea Level 
4 

Y 

Final 

5.3 
5 ' 3  

5.3 
5 ' 3  

5 ' 4  

5'4 

5.4 
5.4 

5 .4  
5 .3  

5 '4  
5 .4  

5 ' 4  

5.4 

5 - 4  
5 .4  

s s 4  
5'4 

5.4 
5.4 

5.4 
5 - 4  

5 '4  
5 '4  

5.4 
5.4 

5.4 
5.4 

5 - 4  
5.4 

5.4 
5'4 

5.4 
5'4 

5 '4 
5 '4  

599 

754 

1026 

960 

938 

939 

1166 

1169 

Bg5 

720 

804 

633 

680 

864 

989 

680 

887 

768 

31 

39 

66 

63 

55 

62 

69 

75 

54 

43 

53 

34 

4 2  

57 

62 

42 

58 

52 

'052 

'051 

'065 

-066 

'058 

'066 

-060- 

-064 

.o60 

.066 

.053 

.o61 

'066 

.063 

.061 

'06j  

'067- 

N 

+ 

+ 961'1 

+1338.7 

+ 377'3 

+'43"5 

+ 92.6 

- 440'8 

.060-~534.4 

-1627'3 

- 918'5 

+ 614.6 

- 345'9 

- 573'3 

- 131'7 

t 

- 96.1 

441.2 

h u l t  

231'21205'31204'9 

1204'8 

1582.5 

1582.2 

'675'3 

1675.0 

63.31141.6 

1141'6 

*8-0  

47-8  

664.0 

662.7 

663'7 

1009'2 

345'91009'3 

567.4 

568'3 

1582.4 

1675.1 

1141.6 

47'9 

- 

663.5 

1010'01009'5 

567'9 

1205 

1583 

1675 

1142 

48'06 

664 

1010 

568 



118-*, MADRAS MERIDIONAL AND COAST SERIES. 

Rejected. t These heighta are to be combined with negative rigor b e a m  the pillar ot XXI (Puripid) hnd 8 rubsequent permanent addition 
made to it of 6 feet. 

htmnomicsl 

1863-6L 

Dec. 30 
Jan. 6 

8, 11 
6,G I, 

Dec. 27 
Jan. 15 

9 ,  11 
14 I, 

#I 11 
18 19 

91 15 
18 19 

19 11 
,, 29,31 

9, 8 
t, ' 8 

$9 19 
,, 29,31 

93 81 
Feb. 2,4 

Jan. 19 
Peb. 2,4 

Jan. 29 
Mar. 2,3 

geb. 2,4 
Mar. 2,3 

Jan. 19 

w 24 

Feb. 2 
Jan. 24 

Feb. 8,4 

t s  8,9 

Jan. 24 
Feb. 8,9 

, 2,4 
Mar. 6 

Date 

Mean of 
Times 

ofoher- 
vation 

h m 
3 I 

3 2 

3 17 
3 15 

2 11 

z 15 

2 27 
a 28 

2 1 1 

2 10 

2 48 
2 49 

2 50 
2 51 

19 57 
19 57 

2 49 
z 48 

2 26 

z 27 

3 21 

3 18 

3 19 
3 19 

3 34 
3 34 

a 25 
2 25 

2 43 
2 43 

2 2 0  

2 2 0  

3 o 
3 o 

3 o 
2 59 

Number and Name 
of Station 

XI11 (Babbgpalle) 
XVI (Faranguldinne) 

S V  (Medaram6tla) 
XVI (Faranguldinne) 

XIV (Dbnapa) 
XVII (Piddakaltippa) 

XV (Medaramgtln) 
XVII (Piddakaltippa) 

XV (Medaramitla) 
XIX (Chemakurti) 

XVII (Pgddakaltippa) 
XIX (Chemakurti) . 

XV (Medaramgtla) 
XVIII (Ongole) 

XVI (Faranguldinne) 
XVIII (Ongole) 

XIX (Chemakurti) 
XVIII (Ongole) 

XVIII (Ongole) 
XX (Netivaripll6m) 

XIX (Chemnkurti) 
XX (Netivaripllgm) 

XVIII (Ongole) 
XXI (Puriyid) 

XX (Netivaripllim) 
XXI (Puriphd) 

XIX (Chemakurti) 
XXII (Nielihnkijnda) 

XX (Netivnripbl5m) 
XXII (Nishbnkirnda) 

XX (Eetivariphl8m) 
XXIII (Pichgrln) 

XXII (Nishlnkiinda) 
XXIII (Pichirln) 

XX (Netivaripzilgm) 
XXIV (Kuchgrla) 

;i .- 
..a 

E 
4 
.u :: 
El 
R 

8 
8 

8 
8 

12 

8 
8 

8 
8 

8 
8 

8 
1 2  

8 
8 

8 
1 2  

8 
1 2  

8 
12 

8 
8 

16 
8 

8 
8 

8 
8 

16 
8 

8 

16 
8 

Observed 
Vertical Angle 

0 I It 

D o  29 22-7  
E o 14 25.4 

D o  30 18.7 
E o 19 44.8 

D o  27 53 '0 
E o 15 43.4 

D o  10 32'8 
D o  4 42.2 

E I 4 9 . 3  
D I 15 11.8 

E 0 59 55.7 
D I 1 2  11 .2  

D O  19 7 ' 0  
E o 6 36-7  

E o I 49.5 
D o  14 52.1 

D I 19 7 - 4  
E I 6 22.7 

D O  g 29.6 
D o  5 10.1 

D I 21 0 . 7  
E I 8 2.8 

D o  12 6 .1  
D o  z 53.1 

D o  10 2.6 
D o  3 50.0 

D 0 3 39'7 
D o  10 0.5  

E I 4 34-2  
D I 18 41.5 

E o 21 54.8 
D o  39 46.6 

j4 59 '8  
E o 17 57'7 

E o 2 58.1 
D o 2 0  5 .7  

4 ' 
B 
8 

11 

994 

731 

826 

1044 

743 

832 

845 

887 

860 

909 

873 

963 

764 

937 

945 

1201 

1160 

1113 

3 rn 
L1- 

'':z 
2 1 8 
.gfl.~f 

Jj  m 

& 

- 638'8 

- 542'5 

- 5 3 0 . ~  

- 90.0 

f 1525'0 

+ 1614.0 

- 319'0 

+ 217'7 

-1843'0 

- 57.9 

-1908.4 

- 127'3 

66.9 

+ 

+ 1995'2 

+1og1.7 

- 901.0 

+ 376'9 

Height 

3 
k, 

B i Z  

2'9 
2 '9 

14.2 

8 .9  

2.8 

2'9 
2 .8  

2.8 
2 - 8  

2.8 

2.9 

2.9 
2'8 

10.2 

9 '8 

2.9 
2.8 

2.8 

2 - 9  

2 '8  
2.8 

t g - I  
2.9 

t 3 - I  
2.9 

2 '9 
2 '8 

2 .8  
. 2.9  

2 '8  

2.9 

2 ' 8  
2.8 

2;8 

2.9 

Terrestria' 

4 
G 
0 

53 

31 

s4 

69 

47 

54 

54 

41 

53 

53 

4 4  

64 

54 

69 

73 

47 

in feet 

= ' .  Q a 
4 
A 

5.4 
5.4 

5.4 
5'4 

"* 
5 .4  

5'4 
5 '4  

5 - 4  
5'4 

5 ' 4  
5 - 4  

5 .4  
5.4 

5.4 
5 - 2  

5.4 
5.4 

5.4 
5 - 4  

5.4 
5 - 4  

5 '4  
5 -4  

5.4 
5 .4  

5 '4 
5 '4  

5.4 
5.4 

5.4 
5 '4 

"* 
5 - 4  

5.4 
5.4 

Refraction 

- 2  
'' 

3: B."  
'S 9 

dg 

'054 

'043 

.066 

-066 

.063 

'065 

'063 

'047 

.062 

zo*ozz  

'061 

'046 

-20*026-  

.068 

'058 

-057 

'063 

'043 

fl 

i 
'ii 

0 
W 

fd 

2.0 

1'0 

1.0 

2 ' 0  

1.0 

9.0 

1-0 

1'0 

Height in feet of 2nd 
Mean 

Find 
Ibmlt 

25 

479 

2093 

249'2249'74 

188 

I Z I  

2181 

I279 

Station above 
8 a  h e 1  

Raulb 

By each 
deduci- 

tion 

24'7 

25'4 

478.6 

477'9 

2092'9 

2092.2 

248.9 

c 
242'7 

249.5 

191.8 

184--5 

122'4 

121.3 

87.72180.6 

2183'4 

1279-g. 

1281.0 

565'1 

Trigonometrid 

M a n  

25.0 

478.2 

2092.5 

188.2 

121.8 

218z.o 

1280.4 



PRINCIPAL TRIANQULATION, HEIaHTS ABOVE MEAN SEA LEVEL. 119-x. 

* Not fortkconling. 

i) 
S 

i 
2 
;j 
-3 
W 

feet 

2.0 

12'6 

9.5 

2.0 

2 . 0  

* 

2 ' 0  

2 -6  

Height Station in above feet of Mean 2nd 

Oberrd  
Vertical Angle 

s 

O I I  

E o 4 52.1 
D o  21  51'7 

D o  39 17 -1  
E o 28 30.4 

D O  4 10.0 

Do 10 17'1 

D o  21 14.3 
E o 8 19.7 

D o  2 1  40.2 

E o g 34.5 

D o  4 33-1 
D o  5 23.3 

D o 2 0  58.7 
E o 4 26-8 

D o  31 48.6 
E o 18 15-5  

D o  4 24.6 

D o 7 37.9 

o 26'8 
D o 20 58-7 

E o 3 2 1 . 1  

D o  19 12.9 

D o g 6 .O 

D O  4 38.5 

D o  5 41'6 
D o  7 51.6 

D o  18 4.6 
E o I 11.5 

E o 24 29'9 
D o  42 33'5 

E o 25 41.6 
D o  44 1 .8  

D o  10 35-7  
D o  5 0 .7  

D o  o 38.6 
D O  15 25'4 

Number and Name 
of Ststion 

XXI (Puripid) 
XXIV (Kuchgrla) 

XXIII (Pichirla) 
XXIV (Kuchgrla) 

XXI (Purip4d) 
XXV (Damtippa) 

SXIV (Kuchirla) 
XXV (Darutipya) 

XXIV (Kuchirla) 
XXVI (Kesavaram) 

XXV (Damtippa) 
XXVI (Kesavaram) 

XXVII (ChMalnk6nda) 
XXVI (Kesavaram) 

XXIII (Pichgrla) 
XXVII (ChLkalak6nda) 

XXIV (Kuchgrla) 
XXVII (ChPkalek6nda) 

XXVI (Kesavaram) 
XXVII (Ch4kalakiinda) 

XSVI (Kesavaram) 
XXVIII (ltijalli) 

XSVII (Chskalak6nda) 
XXVIII (Rhjalli) 

XXVI (Kesavaram) 
XXIX (Nishhbodu) 

XXVIII (Ujalli) 
XXIX (Niahhbodu) 

XXVII (Chlkalaktjnda) 
XXX (Yirrak6nda) 

XXVIII (R4jalli) 
XXX (Ygrrak6nda) 

XXVIII (Ujalli) 
XXXI (Kistama) 

XSIX (Nishinbodu) 
XXXI (Kistama) 

2 
u.8 Y 
O,", 

2 I 
.Y 
~ 3 . 2  

1 
N 4p 

* 
Aatronomiad 

Mar. 2,8 

9, 6 

Feb. 8,9 
Mar. 6,7 

n 2,3 
n 10 

1, 6 
11 10 

8; 6 
,, 16,17 

91 10 
,, 16,17 

1, 21 
,, 16,17 

Feb. 8,9 
Biar. 20 

ss 6 
,, 20,21 

,, 16,17 
11 21 

~9 17 
$8 80 

99 20 
n 30 

98 16 
d pr. 5 

Mar. 80,31 
A pr. 6 

Mar. 21 

,, 24,26 

19 81 
19 25 

Apr. 1 

8 )  7 

19 6 
9, 8 

Bind 
Berult 

566 

195 

203 

604 

543 

- 
228 

1819 

458 

Sea Level 

'3 
3 
8 a n 

Date 

Mean of 
Times 

of obser- 
vation 

h m 
a 45 
a 44 

2 30 
2 30 

3 o 
3 I 

3 1 2  

3 13 

3 30 
3 29 

2 57 
2 5 1 

2 34 
2 45 

3 13 
3 12 

2 14 
2 14 

2 45 
2 34 

2 18 

2 17 

3 36 
3 35 

3 17 
3 2 0  

2 51 
2 49 

2 54 
2 53 

3 I I 

3 10 

3 15 
3 16 

3 5 
3 3 

Bye& 
deduc- 

tion 

567.0 

572'1 

197.8 

196'1 

203'9 

203.2 

208.0 

609.4 

605'9 

603.3 

545.3 

546.1 

232'5 

229.7 

1822'3 

1821'8 

460.3 

463'5 

3 
E 

4 
* 

i 
ki 

8 
8 

8 
8 

8 
8 

8 
8 

8 
1 2  

1 2  

16 

8 
12 

8 
8 

8 
8 

I 2  

8 

8 
8 

8 
8 

8 
8 

8 
8 

8 
8 

8 
8 

8 
8 

8 
8 

. 
'GZ 

6;  

!higonometrical 
Beeulta 

Mean 

568.0 

197.0 

205.0 

606.2 

545'7 

231'1 

1822.1 

4 6 1 ' ~  

a 

1130 

709 

846 

855 

793 

497 

1065 

914 

800 

1065 

1025 

918 

867 

1111 

1235 

1240 

1042 

1070 

Height 

r( a .- m 

2 '7  
2.8 

2.8 
2.8 

2 . 9  
2 '8 

2.9 
4 '7  

2 '8  
2 - 8  

2 - 8  

2'9 

2 '8  

2'9 

2 - 9  
2 .8  

2 '9 
2.8 

2 .8  

2 '9 
2.8 

2 ' 9  
2 .9  

2 '9  
2.8 

2 '9 
2.9 

2 '8  

2'9 

3 '0  
2 .8  

2.8 

2 '9 

2'8 

2.9 

I I 60 '052 + 445.2 

1 ! 39.054- 708.3 

- 4 ' 0 0 5 +  I 1 76.0 

in feet 

* e 
g 
t 
d 

5 ' 4  
5 '4  

5 '4  
5 ' 4  

5 '4 
5 '4  

5 '4  
5 ' 4  

5'4 
5 '4  

5 '4 
5 '4 

5 ' 4  
5.4 

5'4 
5 ' 4  

5 .4  
5 '4  

5.4 

5 ' 4  
5.4 

5 ' 4  
5.4 

5'4 
5.4 

5 ' 4  

5.4 

5 ' 4  

5'4 

5 '4  
5.4 

5" 
5 ' 4  

5 '4 

5 '4 

44 

42 

56 

45 

42 

42 

33 

54 

75 

74 

'051 

40.051- 

- 4 0 ~ 0 8 o f  

-039 

.o61 

.056+ 

.03g 

' 041  

52'057- 

'038 

.048 

.061 

'060 

57.055 

58.o j4  

- 371.9 

364.1 

6 - 2  

- 399.7 

- 671.0 

37.9 

+ 399.7 

$. 340.3 

60.1 

+ 27-5  

- 316.0 

+ 1216-1 

+1276'1 

- 85.4 

+ 232.4 



120-& IIADRAS MERIDIONAL AND COAST SERIES. 

1 
8 
8 

$ - 
% 

5 .- 
ii 

fed 

2 ' 0  

3'0 

2'0 

3 '0  

2 '7  

7 '  5 

6.0 

Height in Feet of 2nd 8 
'3 
9 m 

Ydfy 
5 
. sg .g  

.$ 

714.2 

629.5 

+ 714.2 

+ 59.0 

-065-654.1  

315.0 

375'1 

+ 979.1 

.06g+1631.12151-8 

- 222.7 

.070-185j.0 

- 36.2 

- 185.8 

+ 188.0 

+ 149.3 

- 37-4 

- 201'3 

I f  
.2 4 

E 
4 
% 
$ 
3 
R 

8 
8 

8 
8 

8 
8 

8 
8 

8 

I 2  

16 

8 
8 

8 
8 

I 2  

8 

8 

8 
12  

8 
8 

8 
8 

I z 

8 
8 

8 

8 
8 

8 
16 

Terrestrial 
Refraction 

1 1 8  

53 

72 

80 

53 

51 

67 

49 

50 

58 

60 

52 

61 

34 

59 

63 

63 

39 

38 

M a n  

Final 
Bemult 

1171 

517 

141'46 

2149 

293 

329'16 

291 

8Wion above 
8ea Level 3 

'% 
$! 
0 8 

e 

1020 

1209 

1323 

1020 

788 

1029 

835 

831 

840 

865 

B42 

876 

617 

935 

1107 

1062 

645 

921 

Observed 
Vertical Angle 

O f *  

D o  31 ~ j - 5  
E o 16 1 . 2  

E o 8 47-8  
D o  26 40-5  

D o  26 25.4 
E o 6 54.4 

E o 16 1 . 2  

D o  31 25.5 

D o  16'9 
D o  8 22'8 

D 0 2 9  
E 0 14 3 '0  

D o  19 3'5 
E o 6 33.6 

D o  2 1  29'2 
E o g 7 '0  

33 35'5 
D o  45 52'9 

l7 "" 
1) I 10 13 '1  

D o  15 16.8 

E 0 2 45'9 

D I 18 18:q 

E I 5 31'9 

D o 6 42 ' 4 
D o  2 44'1 

D o  I 3  39'9 
D o o 7 .4  

D O  2 27'7 
D o 14 1 '7  

D o  6 ' 5  
D o  12 40'8 

D o 6 49' 5 
D O  2 53.7 

D o 14 34 '6  
E o o 17.2 

0 
u r 
o d 

.:$ 
6 z  

-052- 

.060+ 

.060- 

-052 

.065 

'059- 

'061- 

-069 

.061 

'056 

a063 

'057 

.059 

'061 

'041 

Height 

3 
k% 

2 - 8  

2.9 

2 .9  
2 .9  

2 - 8  

3 ' 0  

2 .9  
2 - 8  

2 ' 6  

2.7 

2 ' 6  

2 .7  

2'8 

2.7 

2 -8  

2 '9 

'" 
2'7 

2.7 

2.7 
3 ' 0  

2.7 
2.6 

2 -7  
2.6 

2 ' 7  

2 '9  

2 '7 
2 .9  

2 '6  

2 .9  

2 * 7 
2.7 

2 .7  
2 .7  

%gonometrical 
h u l t r  

deduc- 
tion 

460.5 

1175-2 

6q8.01174'1 

1176.1 

520.4 

5 n . 0  

146.4 

145'6 

2154.2 

293.9 

293'5 

293.0 

330.8 

329'5 

290.8 

291'8 

127'9 

Number and Name 
of Sbtion 

XXXII (Pallakilnda) 
XXXI (Kistama) 

XXV111(RQj~lli) 
XXXII (Pallakijnda) 

XXX (YZSrrakiinda) 
XXXII (Pdlaktinda) 

XXXI (Kistama) 
XXXII (Pallakiilida) 

XXXI (Kistama) 
XXXIII  (Vutukbr) 

XXXII (Pallskijl~da) 
XXXIII  ( V ~ t u k h )  

XXXI (Kistama) 
XXXIV (Bandalduru) 

XXXIII  (Vutukbr) 
XXXIV (Bandalduru) 

XXXII (Pallaklinda) 
XXXV (Pdch6rla) 

XXXIII  (VutukGr) 
XXXV (Pblch6rln) 

XXXIII (Vutukfir) 
XXXVI (KayyGr) 

SXXV (PAlch6rla) 
XXXVI (ISayy4r) 

XXXVII (Gurramkiinda) 
XXXVI (Kayybr) 

X X S I I I  (Vutukbr) 
XXXVII (Gurramkiinda) 

XXXIV (Bandalduru) 
XXXVII (Ourrarnkilnda) 

XXXIV (Bandalduru) 
XXXVIII (Gudali) 

XXXVII (Gurrnmkiinda) 
XXXVIII (Oudali) 

XXXVII (Gurramkiinda) 
XXXIX (Angpbdi) 

in feet 

+. 

u I 
a u 

5 ' 4  

5.4 

5 ' 4  
5.4 

5 ' 4  
5 .4  

5 '4 

5 - 4  

5 ' 3  
5.3 

5 '3  

5.3 
5.3 

5'3 
5 .3  

5 ' 3  
5 ' 3  

5 ' 3  
5 .3  

5.3 
5 '3 

5 - 3  
5.3 

5 - 3 
5 .3  

5.3 
5 ' 3  

5 v 3  
5.3 

5 '3  
5.3 

5 - 3 
5.3 

5.3 
5 - 3  

A ~ n o m i c a l  

1864 

Apr. 10 
9 )  8 

Mar. 3031 
Apr. 10 

Mar. 25 
Apr. 10 

11 8 
8s 10 

Dea. 
1865 

z2 

Jan. 9 
1864 

30,31 
1865 

Jan. 9,10 
1864 

Dm. 
1665 

22 

Jan. 13 

91 9 
1 3  12 

1864 
30s31 

1865 
Jan. 4 

,, 9,lO 
4 IS 

9s 9 
Feb. 2,3 

Jan. 4 
Feb. 3 

Jan. 28,29 
Peb. 2 

Jan. 9 

,, 28,29 

89 13 
9, 28 

n 13 
17 m 

$8 28 
9s 17 

99 28 
Peb. 16,17 

> 

~ m n  

1x75'1 

520.7 

146'0 

2153'0 

- 

293'5 

330'2 

291.3 

Date 

Mean of 
Times 

of obser- 
vation 

h w 
2 50 
2 49 

2 34 
2 35 

3 9 
3 9 

2 49 
2 50 

2 32 
2 32 

3 41 
3 41 

2 57 
3 6 

3 29 
3 28 

3 31 
3 36 

2 56 
2 57 

2 16 
2 24 

3 13 
3 10 

z 33 
2 3 I 

3 48 
3 47 

3 33 
3 34 

3 47 
3 47 

2 49 
2 50 

3 7 
3 6 



PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 121-B. 

NO=.-Btations XXXIII (Nsgsri) and XXXV (ChEmbedu) appertain to the M a h  Longitudinal Beries. 
These heights u e  to br combined with negsLire signr becam the tower at XXXV (Chimbedu) had 6 rukequent permrsent addition m d e  to it of 

16.4 feet. f Kejectsd. $ BMtuued. 

Number and Name 
of Station 

XXXVIII (Gudali) 
XXXIX (hgptidi) 

XL (Pillimedu) 
XXXIX (Bngpbdi) 

XXXVI (Kayybr) 
XL (Pillimedu) 

XXXVII (Gurramktinda) 
XL (Pillimedu) 

XXXIX (hgpbdi) 
XL (Pillimedu) 

XXXJX (inipbdi) 
XLI (Kambikamdurgam) 

XL (Pillimedu) 
XLI (KambBknrndurgam) 

XLIV (mttambedu) 
XLI (KambBkamdurgam) 

XL (Pillimedu) 
XLIII  (Yerpet) 

XLI  (Kambhkamdurgam) 
XLII I  (Yerpet) 

S L I  (Kambbkamdurgam) 
XXXIII  (Nagari) 

XLII I  (Yerpet) 
XXXIII  (Nagari) 

XLI (Kambiknmdurgam) 
XXXV (Chgmbedu) 

XLIV (Wttambedu) 
SXXV (Chlimbedu) 

X S X I I I  (Nagari) 
XXXV (Chlimbedu) 

XLI (Kambdkamdurgam) 
XLIV (Uttambedu) 

XXXIX (hngp6di) 
XLII  (Jonangiphlgm) 

XLI (Kambhkamdurgarn) 
XLII  (Jouangiphlgm) 

i 

Height in feet Refraction Height in feet of 2nd 
0 .- .a 

3 Station above ?dean g 
m Sea Level 

Observed $ i 
Final % 

htronomiad Date 

I Mean of 
Timea 
fobser- 

O f  * 
D o  13 24-2 
E o I 24.0 

D O  20 2.0 

o 4 50'1 

E o 6 53'2 
D o  16 4.6 

E o 2 38.8 
D o  13 8 .8  

E o  450 .1  
D o  2 0  2 . 0  

E I 19 7.1 
D I 33 2.0 

E o 53 0.2 

D I 9 41.0 

E I 2 18-0  
D I 19 37- I 

E I 16 13'4 
D I 26 51.7 

D o 17 41 ' I 
E o o 41.1 

D o  o 39.6 
D o  16 37.6 

E o 7 29.4 
D o  25 21.3 

D I 14 27'6 
E o 55 34.5 

D o  I 21'7 
D o 14 21-6 

'3 5.7 
E o 51 43-1 

D I 19 37'1 
E r 2 18.0 

22 '3  

D I 20 28.2 

E I 3 57-5  

Jan. 17 
Feb. 16 

)J 6,6 
)J 16,17 

J) 3 
5,6 #P 

Jan. 28 
Feb. 6,7 

,, 16,17 
6,6 91 

,, 16,17 
Mar. 11,lB 

Feb. 6,7 
Mar. 11,18 

May 6 
Mar. 11 

Feb . 6 
9 9  10 

him. 11,13 
Feb. 10 

Mar. 11,12 
,, 26,27 

Feb. 10 
Mar. 26,27 

J) IS 
Biay 13,17 

o 6 
I I  11 

Mar. 26 
May 11,13 

Mar. 11 
May 6 

Feb. l6,17 

Mar.11,13,15 

89 6 

vation 

h m 
3 r 5 
3 16 

3 32 
3 31 

1 53 
a 52 

2 13 
2 13 

3 31 
3 32 

3 48 
3 46 

3 16 
3 16 

3 30 
3 l g  

3 9 
3 8 

1 52 
1 53 

2 21 

1 43 

3 26 
3 25 

3 5 
2 45 

4 23 
4 23 

3 8 
3 I 5 

3 29 
3 30 

3 40 

3 I1 

3 X I  

8 
8 

11 

16 

8 
1 2  

8 
1 2  

16 
12 

12 

16 

12 

8 

12  

8 

8 
8 

12 

8 

1 2  

12 

8 
12 

8 
1 2  

8 
16 

8 

. S 
1 2  

I 2  

1 2  

8 

2 - 6  

2 - 7  

2.7 
2.6 

2.6 

2.7 

2 '6 
2 .6  

2.6 

2'7 

2 '9 
2.7 

2 ' 9  
2.6 

2'6 
0 . 2  

2 - 6  
2.6 

2 ' 7  
2 .9  

2 '7  
2.6 

2 '7  
2 ' 7  

'48. 1 

2 - 6  

*13'0 
11.4 

'43'8 
4 '6 

0 .2  

1 .6  

4'7 

13.8 
2 - 8  

C( 

5'3 
5 - 3  

5 ' 3  
5 ' 3  

5 ' 3  
5 '3  

5 '3  
5 '3 

5 ' 3  
5 .3  

5.3 
5 '3  

5 ' 3  
5 .3  

5 ' 3  
5 ' 3  

5.3 
5 '3  

5 ' 3  
5'3 

5 ' 3  
5 - 3  

5 ' 3  
5 ' 3  

5 ' 3  
*xoO'o 

5 ' 3  
'1o.o 

s m 3  
*IO'O 

5 ' 3  
5 - 3  

5 ' 3  

5 '3 
5 '3  

* 

771 

989 

593 

702 

989 

954 

1136 

1187 

723 

1154 

1168 

1216 

1214 

928 

1 1  

907 

1177 

Result 

32 

44 

65 

81 

50 

72 

77 

75 

-11 

g9 

81 

'042 

44'044- 

30 '050+  

44 '063+  

.044 

'068 

.068 

'069 

-063 

70.060+ 

'063 

.062 

.or2 

.063 

-068 

$ 
.o12 

- 167.3 

362.7 

199.7 

163.1 

+ 361'7 

+2413'42540*7 

72.063+2047.8~539'12539-0 

+2482.42537'2 

+ 1736.1 

- 311.7 

+ 585.9 

-2284.7 

+ 197'3 

-z566.S 

- 2 4 8 ~ ~ ~  

- lo6.0 

88 

- - 

-2512.7 .075 

1z4.o 

129'9 

492'9 

492.3 

488.7 

2227'4 

2226'3 

274.52813.5 

2812.8 

154'3 

251'1 

t 
146.4 

56.6 

t 
"-3  

l6 

128 

491 

2540 

2129 

2814 

257 

5rS77 

127'3 

491'3 

2226.9 

2813.2 

253'2 

56'6 

27.7 

.- 
6 

feet 

14'0 

1 ' 5  

1.5 

1.5 

1.5 

70'3 

~ ~ ' 4  

16.4 



122,, MADBAS MERIDIONAC AND COAST SERIES. 

NOTX.-Btationa XXXIX (Dhb) and XLI (66njib) uppert& to the Bider Longitudinal Berim of the South-kt Quadrilateral. 

I 
2 

i 
'ii 

5 
W 

" 1'0 

2 . 0  

2.0 

2.0 

1 . 5  

2.0 

4 '0  

0.0 
- - 

Astronomical Date 

Number and Name 

Timer of Station 

zzsd 

I 

-33.044 

66 

58 

82 

53 

4 0  

59 

45 

60 

50 

44 

54 

50 

47 

70 

66 

5, 

59 

k! 
4 

.B 

j 

I )  

755 

995 

9x3 

1259 

861 

777 

945 

776 

1024 

823 

739 

860 

823 

805 

1136 

1157 

g74 

930 

4 
m 3 

.u 

oOI I 

a.2 

& 

- 29'8 

-1044'1 

.063-1423~82669.2 

+ 

+ 1569.02667'5 

- 335'8 

+1090'2 

-1013.4 

+ 553.5 

-1164.6 

+ 

- 

+ 1164.6 

- 390- 3 

-1554.5 

.057-1311'5 

- 922.3 

Obwned 
Vertical Angle 

o r *  

D o  7 54'9 
D o  5 27.2 

D O  42 56.1 
E o 28 22-4 

D o  59 46'2 
E o  46 17'4 

E o 4 59.0 
D o  23 22'5 

E o 55 36.4 
D I 8 2 2 - 2  

D o  2 0  33.5 
E o 8 43.9 

E o 32 19.9 
D o  46 17.2 

D o  50 11'3 
E o 38 32.9 

E o 10 41.4 

D 0 25 55'7 

D o  54 21 '4  

E o 42 6 '4  

E o 1 2 3 - 3  
D o  12 28.4 

D o  43 29'8 
E o 30 46.6 

E o 42 6 - 4  
D o 54 21'4 

D o  22  26.8 
E o 10 24.0 

D o  54 57.0 
E o 38 11.8 

D o 47 14'3 
E o 30 0.5 

39 3*'7 
E o 24 54.5 

D o  7 11.1 

D o  6 28.1 

'4 
11 8. 
F\a 

.066 

-065 

.062 

' 0 5 2  

'062 

'059 

'0j8 

'061 

-059 

-063 

so61 

'059 

.061 

.053 

.064- 

XLIV (Mttambedu) 
XLII  (JonnngipSlim) 

XLI (Sbnjib) 
XLVI (Kaypnkiinda) 

XXXIX (Dhhr) 
XLV (Gundi1.lamma) 

XLI  (Sinjib) 
XLV (Qundhlnmmn) 

XLVI (Ka~pakijnda) 
XLV (Gunalamma) 

XXXIX (Dhrir) 
XLVII (Pagulrhyi) 

XLV (GundMamma) 
XLVII (Pngulrbyi) 

XLV (Gtundslamma) 
XLVIII  (Nhgal) 

XLVI (Kap~nkiinda) 
XLVIII (Nhgal) 

XLIX (Knlimimidi) 
XLVIII (Nligal) 

XLV (Qundilamma) 
XLIX (Kalimrimidi) 

XLVII (Pvlriyi) 
XLIX (Kalimhmidi) 

XLVIII (Nhgal) 
XLIX (KalimSmidi) 

XLVIII (Nhgal) 
L (Nallakiinda) 

XLIX (Kalimhmidi) 
L(Nallnk5nda) 

XLVIII (Ntigal) 
L I  (Elangoi) 

L (Nallakiindn) 
L I  (Elangoi) 

XLIX (Kalimhmidi) 
L I I  (Kappa) 

vation 

6 
Mar. G 

la60 
Dec.18,21,24,% 

1861 
jm. 21,22 

19 2,3 
,, 15,26,17 

1860 
m.is.al,za,ws 

1661 
J~ U,lh15.16,17 

,, 21,22 
,, 12,14,15,17 

1s 2,3 
11 8 

,, 12,IG 
11 7,8 

,, 14,16,17 
,, 28,29 

,, 21,22 
,, 28,29 

Feb. 2,3,14 
Jan. 28,29 

,, 12,1415,17 
Feb. 2,3 

Jan. 7,8 
Feb. 2,% 

Jan. 28,29 
Peb. 2,3,14 

Jan. 28,29 
Feb. 18,21 

,, 2,3,14 
,, 19,23 

Jan. 28,29 
Mar. 6,7 

Feb.18,19,21 
Mar. 6,6 

Feb. 14 

,, 9,10 

2 / 4 
t, 

3 
2 

5 
A 

8 
8 

16 
8 

1 2  

20 

20 

8 
16 

8 

4 

8 
8 

12 

8 

8 
8 

12 

8 

16 
8 

8 

8 
12 

8 
8 

1 2  

8 

8 
8 

8 

4 
8 

Height in feet of 2nd 
,,on above Me.n 

Bes Level 

I h  
3 51 
j 54 

2 27 
a 25 

2 22  

2 2 2  

2 43 
2 45 

3 28 
3 31 

2 46 
2 43 

2 38 
2 33 

3 19 
3 20 

2 4 2  

2 40 

2 13 
2 15 

3 6 
3 4 

3 I 3 
3 I I 

2 15 
2 13 

2 54 
a 54 

2 4 2  

2 48 

2 28 
a 28 

2 17 
i 16 

2 29 
2 28 

Height 

2 

a 

11'5 
6 - 4  

2.8 
2.8 

2'8 

2.8 

3 '0 

2.8 
2.8 

2 - 9  
2 '8 

2.9 
2 - 8  

2'9 
2.8 

2.9 
2.9 

2.8 
2.8 

2.8 
2.8 

2.9 

2'8 
2'8 

2'8 
2.8 

2'8 
2.8 

2.8 

2.9 

2 ' 9  
2.8 

4.3 
2.8 

Final 
mdt 

- 
%gonom,*l 

&sulfa 

in feet 

- 3  

[ 

5'3 
5 - 3  

5.3 
5.3 

5 '3  

5'3 
5 - 3  

5 - 3  
5.3 

5 - 3  
5.3 

5.3 
5 .3  

5 -3  
5 .3  

5 '3  
5 '3  

5.3 
5.3 

5 '3 
5 .3  

5 '3  
5.3 

5.3 
5.3 

5.3 
5.3 

5 ' 3  
5.3 

5 ' 3  
5.3 

5'3 
5.3 

5.3 
5.3 

Byesoh 
deduc- 

tion 
Mean 

25'0 

1097.9 ti 1097.9 ioos.s2 

527.02669.02668-6 

3757'2 

3758.8 

1655'2 

1652.0 

1654.9 

151'32819'9 

938.92819-1 

2818'2 

1263.7 

1264.6 

342.5 

341.9 

10'62808.5 

I 

- 

3758.0 

1654'0 

2819.1 

1264.2 

2668 

3757 

1653 

2818 

1263 
I 

342'2 

2809.1 

340 

2807 



PRINCIPAL TEIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 123,, - 

Number and Name 
of Station 

L (Nallakiinda) 
LII (Kappa) 

L (Nallaktinda) 
LIII (Nbwilm8tta) 

LI (Elangoi) 
LIII (Nbwilmitta) 

LIV (Pothktinda) 
LIII (NBwilmMta) 

L (Nallaktinda) 
LIV (Pothkiinda) 

LII (Kappa) 
LIV (Pothkanda) 

LIII (NQwilmitta) 
LIV (Pothktinda) 

LIII (NBwilmitta) 
LV (Lachmipuram) 

LIV (Pothktinda) 
LV (Lachmipurnm) 

LVI (Adrklinda) 
LV (Lachmipumm) 

LIII (Nawilm5tta) 
LVI (Adakiinda) 

LIV (Pothktinda) 
LVI (Adakiinda) 

LV (Lachmipuram) 
LVI (Adaktinda) 

LV (Lachmipunun) 
LVII (Y6dlagattu) 

LVI (Adakiinda) 
LVII (YEdlagattu) 

LV (Lachmipuram) 
LVIII (AupM) 

LVII (Tidlagattu) 
LVIII (Aupdd) 

LVII (Ywagattu) 
LIX (Sudktinda) 

Antro~omid 

Feb. 19,21,22 
,, 9,10 

,, 19,22,23 
MIU. 9,10,11,14 

,, 6,6,7 
,, 10,11,13 

Feb.28,Mar.l 
Mar.lO,ll,l4 

Feb.18,21,22 
Mar. 1 

Feb. 9,lO 
,, 28,Mar.l 

Mar. lO,ll,l4 
Feb.28,Mar.l 

MW. s,lo,lz,ls 
May6,7,lO,ll 

Feb. 28 
May O,7,11 

June 2,3 
May 7,9,10 

Mar. 9,11,13 
Jcne 1,2 

Feb. 27 
June 2,3 

May 7,9,10 
June 2,3 

May 6,9,10 
9 ,  21 

June 2,3 
a 22,23 

,, 6,9,11 
s) . 14,15 

,, 21,22 
,, 14,15,16 

99 21,23 
,, 18,19 

Height in feet Refraction Height in feet of 2nd 1 Termtrial 
-2 

3 -- Btotion above Mean 8 
€3- h t e l  

5 
Obrerved Y 

Final Yd 

Data 

Mean of 
Tim- 

ofober- 
vation 

L m 
2 47 
2 45 

3 I I 

3 I 4 

2 41 

2 42 

2 22 

2 23 

2 I 

I 59 

3 I 

2 59 

2 23 
2 22 

2 46 
2 49 

3 14 
3 I 5 

2 I I 

2 18 

3 10 
3 3 

2 43 
2 41 

2 I 8 
2 I I 

3 5 
3 I 

2 8 

2 13 

2 36 
2 39 

2 56 
2 56 

3 13 
3 18 

0 1  * 
E I 0 25'5 
D I 12 10.0 

D o  38 38.0 
E 0 24 29'9 

D o  3 3'5 
D O  7 47.8 

D o  50 42-8 
E o 37 46.2 

D o  17 2.7 

D o  53 8'2 
E 03 8  57'2 

E o 37 46-2 
D o  50 42.8 

D o  9 40.3 
D o  6 5-1 

D o  45 15'3 
E o 28 59.8 

46 55'0 
E o 33 47.7 

E o X I  57-4 
D o  33 29'0 

D o  12 20.2 
D o  o 58.0 
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De8cetiolt of Spirit-levelled Pht8.  

When determining the Spirit-levelled heights, given on pages 117,, to 123_,, the levelling staff stood 
on the surfaces hereafter described. 

XVIII (Ongole) On the upper mark-stone. 

XXXIV (Bandaldm) 

X XXVII (Qurramkiinda) On a stone at the foot of .the station platform, height = 321-15 feet. To this 
value, 8.01 feet (the height of the upper mark-stone above this stone) being 
added, the height of tho upper .mark-stone was found to be 829.16 feet. 

.XLIV (Ettambedu) On a peg at the foot of the station tower, height = 27-86 feet. To this 
value, 26.92 feet (the height of the upper mark-stone above this peg) being 
added, the height of the upper mark-stone was found to be 64-17 feet. 

x LVI (appakiinda) On a stone at the foot of the station platform, height = 1094.21 feet. To this 
value, 4-31 feet (the height of the upper mark-stone above this stone) being 
added, the height of the upper mark-stone was found to be 1098.62 feet. 

LVIII (Allp Ad) On a peg at the foot of the station platform, height = 185.54 feet.. To this 
value, 6.91 feet (the height of the upper mark-stone above this peg) being 
added, the height of the upper mark-stone was found to be 191.46 feet. 

For further particulars of tkue s ta t imI  uee pages 7,g, to lLz, 

W. H. COLE, 

lit obm-go qf CbmpYting OBce. 



X A D R A B  M E R I D I O N A L  A N D  C O A S T  S E R I E B .  

PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERVATIONB. 

A n  m 
Lat. N. 16' 25' 56".76 ; Long. E. 80' 7' 66".77 = 5 20 81.8 ; Height above Mean Sea Level, !U4 feet. 
April and May 1868 ; observed by Mr. G. Shelverton with 'J!roughbon and Simma' 86-inch Theodolite. 

Stan observed e Urss Minoris (East) and B. A. C. 23M Camelopardi (West). 
Mean Right Ascension 1868.0 1 6 ~  59m 36' 7h 3m 7' 
Mean North Polar Distance 1868'0 7' G' on.58 7' 20' 39"-48 
Local Mean Times of Elongation, April 27 Eastern gh 45" Western roh 3cm 
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PRINCIBAL TRIANGULATION. AZIMUTHAL OBSERVATIONS. 129-z. 

Abstract of Astronomical Azimuth observed at VII (Dhblipalla) 1868. 

1. By Eastern Elongation of E Ursae Minoris. 

Face L R L R L X L R L 1C 
Zero 0" 180' 79" 259' 158' 838' 258' 58' 817' 1870 

Date April 27 April 28 April 29 April 30 May 1 
w " n w w w w w w 

Obeerved difference 37.50 39-33 40'47 39.19 38-92 37'46 39'01 39.6~ 38'95 38'83 
of Circle-Readings, 37-58 39-65 40.84 39-87 40.20 39.06 40.11 40'43 38.96 39'02 

Ref. M. - Star 37.68 39-48 39.18 39-34 39'91 37'31 40.26 38.68 40.00 38.19 
reduced to Elongation 39-74 39.60 42.01 39-44 39.60 37.62 38.67 39'12 41'01 38-44 

Meana 38-13 39-51 40.63 39-46 39-66 37-86 39-51 39'46 39-73 38-62 

0 1  w w w I w 

Means of both facea + 10 43 38-82 40.05 38-76 39'48 - 0 . 8  39-18 
Level Corrections - 0'04 + 0'15 + 0'33 + 0.05 
Corrected Means + 10 43 38-78 40. 2 0  39-09 39'40 39'23 
Az. of Star fr. S., by W. 188 5 1'44 1.17 0.90 0.63 0'34 
Az. of Ref. M. ,, 198 48 40'22 41 '37 39-99 40'03 39'57 
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0 6.58 
o 1-44 

- o 55-23 
o 32.10 

0 17.30 
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0 I 11 

+ 26 28 3-96 
. 5'42 

4'63 
6'41 

+ 10 43 39'62 
40'43 
38-68 
39' 12 

+ 26 28 3.70 
3-26 
2-31 
4-15 

+ 10 43 38'83 
39'02 
38-19 
38-44 

+ 2 6  28 1-81 
2.00 
2'22 

I - 13 

Reduced Observation 
hf' Mark-BUu 

0 I 11 

+ 26 28 2-48 
I '66 
2.97 

3'36 

+ 10 43 39.01 
40.11 
40.26 
38-67 

+ 26 28 3'95 
0.15 
1-70 
1-58 

+ 10 43 38'95 
38-96 
40.00 
41 'or 

+ 2 6  a8 2 - 1 5  

1'55 
5'87 
3.48 

$ 

4 

Apr. 29 

,, 80 

,, 30 

May 1 

,, 1 

W. 

E. 

W. 

E. 

W. 



130-E. MADRAS XERIDIONAL AND COA8T SERIES. 

Abstract of Astronomical Azimuth observed at V I I  (Dh6lipalla) 1 868-(Con tinwd). 

2. By Western Elongation of B. A. C. 2326 Camelopardi. 

r 

Faoe L B L R L R L 1L L B 

Zero 0" 1800 79' 259" 158' 888' 288O 58' 817' 187" 

Date April 27 April 28 April 29 April 80 * May 1 

It I t  I1 I1 11 I1 I1 I1 I1 I1 

Observed difference 2-09 4-03 3-00 2.08 3-48 3-96 3-95 3'70 2-15 1-81 
of Circle-Beadings, 1-73 3-39 3-91 3-46 1-66 5'42 0'15 3-26 1'55 2.00 
Ref. M. - Star 3-53 8-90 5'20 3'56 4-63 1-70 1-31 5-87 2.22 

reduoed to Elongation 3-43 1-56 5-19 3'55 6-41 1.58 4-15 3-48 1.13 

Mane 2-70 3-22 4-30 3-16 1-62 5 . x ~  1-85 3-35 3-26 1.79 

o r u  I) W It 11 

Means of both faoes + 26 18 2.96 3'74 3.86 2-60 - 0.10 + o-oa + 0.11 2-53 
Level Corrections - 0.10 - 0.14 
Corrected Meaue + 26 28 2.86 3'76 3'97 2-50 1-39 
Az. of Star fr. S., by W. 172 20 36-44 36-30 36-16 36.01 
Az. of Xef. M. ,, 19s 48 39-30 40.06 40.13 38-51 38-25 

35-86 

C 

i 
by Eastelm Elongation 

Astronomical Azimuth of Referring Mark ' ... by Western ,, 
Mean 

Angle Referring Mark and V (Kachalboru) seepage 23-z. ante ... 
Astronomical Azimuth of Kachalboru by observation . . . . . .  
Geodetical Azimuth of 99 by calculation from that 

adopted (Vol. 11, page 141) at QUnpnr, 8ee pbge llO,, ante 
Astronomical- Geodetical Azimuth at VII (Dhhlipdh) . . . ... 



PRINCIPAL TRIANGULATION. AZIMDTHdL OBSERVATIONS. 

At XIV (Dhapa) 

i r n  8 

Lat. N. 15' 56' W14; Long. E. 79' 58' 34".57 = 5 19 543; Height above Mean Sea Level, 1010 feet. 
December 1863; observed by Captain B. R. Branfill with Troughton and Simms' %-inch Theodolite No. 1. 

Star observed 
Mean Right Ascension 1863.0 

6 Uwae Minoris (Eaat) and (West). 
lSh 1 6 ~  3%' 

Mean North Polar Distance 1 8 6 3 . 0  3' 23' 48"-s5 

Local Mean Times of Elongation, December 22 Eaatern 18h isrn 
Western 6 lo 

"4 3 

4 

Dec. 22 

,, 23 

,, 23 

,, % 

n 24 

$9 25 

Obaewed 
Horizontal Angle: 
Diff. of Beadings 
B.f. Yul- 8tu 

0 1  11 

+ 25 29 17-68 
28 57'78 
27 42'62 
27 37-26 

+ 32 31 10.10 

31 10'86 
29 8.74 
28 49-82 

. 
+ 25 28 14-66 

23 3-02 

27 39'86 
27 45'10 

+ 32 31 11'90 
31 6-70 
2725'00 
27 2-44 

+ 15 27 57'36 
27 46'84 
28 4-18 
2811'04 

+ 32 31 10.40 
31 10.94 

18 31-94 
27 54'74 

Observed 
Horimnt.l : 
Diff. of Readingo 
Bof. mk - BU. 

0 r Ir 

+ 25 31 3'66 
30 31.82 
28 14-58 
28 2.46 

+ 32 30 22'54 
30 35-04 
30 49'80 
30 34'88 

+ 25 29 25-10 
29 5-80 
27 39-08 
27 37-08 

+ 31 30 46-18 
30 58-24 
30 6-32 
29 43-98 

+ 25 28 49-42 
28 30'52 
17 35-38 
17 45'40 

+ 32 30 23-47. 
30 36'22 
30 31-16 
30 18-28 

E. 

W. 

E. 

W. 

E. 

W. 

V 

o I 

338 25 
& 

158 24 

57 37 
& 

237 37 

57 37 
& 

237 37 

136 49 
& 

316 48 

136 49 
& 

316 48 

180 1 
& 
0 0 

Reduced Obumtion 
Baf. Mwk-8tu 

at Elongation 

0 I rr 

+ 25 27 35-47 
35'80 
35-77 
34-61 

+ 32 31 10.91 
10.87 
10'40 
10.07 

+ 15 17 34.91 
35'24 
35-01 
33-37 

+ 31 31 13' 2 
12.i~ 

14-15 
17-12 

+ 25 17 36-61 
3 5 '09 
35-66 
37'96 

+ 31 31 13-31 
"'59 
13'i3 
9-68 

" a 

$3  4 
m a  

29 g 
26 6 
7 32 
4 41 

2 35 
o 18 
31 49 
34 10 

18 10 
15 1 1  

6 20 
9 51 

4 5 
7 9 
4342 
46 5 

13 7 
9 52 
15 22 
1633 

4 54 
2 19 
36 38 
40 18 

PACE 

'' * ' 
:$i 
$ 6 2 

m 8 

41 19 
38 30 
18 7 
15 27 

20 I4 
17 26 

14 27 
17 21 

30 16 
27 18 
5 32 
2 48 

15 2 
10 37 

23 31 
26 48 

14 54 
21 54 
o 42 

8 51 

20 I 2  
I I 

18 14 
21 5 

PACE LPBT 

Redoction in 
Am to Time of 

Elongation 

I rr 

- I 42-21 
I 21.98 
o 6-85 
o 2'65 

+ 0 0.81 
o 0.01 
2 1-66 
a 20.25 

- o 39'75 
o 27.78 

o 4-85 
0 11-73 

+ o 1-02 
o 6-18 
349-15 
4 14-68 

- o 20.75 
o 11-75 
o 28.51 
033'08 

+ 0 2-91 
o 0.65 
2 41.19 
3 14-94 

BIQHT 

Redaction in 
AmtoTimeof 

Elongation 

I 11 

- 3 24.88 
a 58-00 
o 3i-55 
o 2 a77 

+ 0 49'49 
o 36.74 
o 25-15 
o 36.25 

- I 50'14 
I 29.65 
0 3'69 
0 0.95 

+ o 27.28 
o 13'60 

I 6.62 
I 26-48 

- I 14-65 
0 57'77 
o 0.06 

0 9-46 

+ 0 49-32 
o 35-69 
o 40-05 
0 53-52 

Beduced Observation 
Baf.Mwk-Star 

at Elongation 

0 r 11 

+ 25 27 38.78 
33-82 
35 '03 
33'69 

+ 32 31 12'03 
11-78 

14-95 
11.13 

+ 25 17 34'96 
36'15 
35'39 
36-13 

+ 32 31 13-46 
11'84 

12-94 
10.46 

+ 2j 17 34.77 
32'75 
35'32 

35'94 

+ 32 31 11-74 
11.91 
11-21 
11'80 



132,, MADRAS MERIDIONAL AND COAST SERIES. 

Abstract of Astronomical Azimuth observed at XIV (Dtinapa) 1863. 

1. By Eastern Elongation of 8 Ursm Minoris. 

Face L R L R L I1 L B L R 

Zero 180" 0" 259' 79' 838' 156" 59' 238' 1370 817" 

Date December 25 December 26 December 22 December 23 December 24 

n  w n  n  n  n  I n  I 0 

Observed difference 34-01 34-58 35'10 36-07 35-47 38.78 34-91 34.96 36-61 34-77 
of Circle-Readings, 33'67 34-01 34'33 35-73 35'80 33-82 35-24 36'15 35'09 32'75 

Ref. M. - Star 34'04 33'47 34.40 36.48 35-77 35-33 35.01 35-39 35'66 35-32 
reduced to Elongation 33'60 33.01 35-42 33.90 34-61 33-69 33'37 36-13 37'96 35'94 

Meane 33'83 33'77 34-81 35'55 35-41 35'33 34.63 35-66 36'33 34'69 

o r n  n  n  I w  

Means of both faces + 25 27 33.80 35'18 35'37 35'15 35-51 
Az.ofStarfr .S. ,byW. 183 31 49.78 50'09 48-74 49.11 49-46 
Az. of Ref. M. ,, 208 59 23.58 25'27 24.11 24-26 24'97 

. 
C 

Redoced Ob-tion 
Ref. at Elongation Mark- 81.r 

0 1  *  

+ 25 27 34-58 
31-01 
33'47 
33 '01 

+ 32 31 16-01 
14-39 
14-43 
14-30 

+ 25 27 36-07 
35-73 
36.48 
33'90 

+ j2 3' g.64 
12-19 

11-14 
9'66 

Observed 
Horizontal Angle : 
Ditr Bof. Mark of Readings - 

0 1 *  

+ 25 29 27-78 
29 6-10 
27 39'86 
27 35'58 

+ 32 30 56'68 
31 3-18 

30 41-56 
3031.04 

+ 25 29 24-70 
29 1'10 

27 40.92 
27 35-16 

+ s 2  3' *'64 
31 10.34 

30 49'54 
3042.90 

4 

Dec. 25 

,, 26 

,, 26 

,, 27 

Reduced Observation 

Ref. at Elongation Mark - Star 

0 1  Q 

+ 25 27 34.01 
33'67 
34'04 
33'60 

+ 32 31 16-67 
14-80 
14'74 
13-73 

+ 25 27 35-10 
34'33 
34'40 
35'42 

+ 2 I 1 - 5 2  
12.80 
13.53 
13-18 

Observed 

. l t &  
bf. MUk - 8UV 

0 1  Q 

$. 25 28 11-54 
28 1-32 

27 35'44 
27 38-31 

+ 32 31 16.60 
31 13.26 
29 13'78 
28 50'40 

+ 25 28 13'14 
28 1'52 

27 38.46 
27 44.08 

+ 32 31 12.34 
31 6'86 
3c 17'34 
30 6'58 

PACE 

- 2 R 2 $ 
a ra c M 

7)b 8 

30 41 
27 41 
7 17 
4 37 

I 2  39 
9 38 

16 31 
1 8 5 7  

30 3 
26 38 
6 4 
3 14 

ti 
3 55 

13 23 
1 4 5 4  

E. 

W. 

E. 

W. 

BIGHT 

Reduction in 

Arc Elongation to Time of 

I I  

- I 53-20 
I 32.19 
0 6'39 
0 2'57 

+ 0 19-33 
0 1 1 . 2 1  

o 32'87 
0 4 3 ' 2 6  

- I 48'63 
I 25-37 
0 4 - 4 4  
0 1'26 

+ SSac, 
0 1'85 

0 21-60 
026 .76  

.S S g 

$ a ;b 

m 8 

17 39 
15 9 
3 24  
6 15 

o 44 
3 34 

31 43 
34 32 

17 46 
I5 I 

5 48 
8 28 

5 8 
7 I 

21 36 
23 31 

0 I 

180 I 
& 
0 0 

2j9 13 
& 

79 1 2  

259 13 
I% 

79 1 2  

338 25 
& 

158 24 

IACE LEFT 

Reduction in 
Arc Elongation to Time of 

I 11 

- o 37'53 
o 27.65 

0 1 - 4 0  
o 4-72 

+ o 0.07 
0 1'54 
a 0.96 
2 23'33 

- o 38.04 
0 27.19 

o 4-06 
o 8-66 

+ o 3-18 
o 5.94 
o 56-19 
I 6-60 



PRINCIPAL !I!RIA.NGtULATION. AZIMUTHAL OBSERVATIONS. 133-, 

Abstmt of Astronomical Azimuth observed at XIV ( D h p a )  1863-(Conthued). 

2. By Western Elongation of 6 Ursae Minoris. 
- 

Face L R L B I; R I; B L It 

Zero 180" 0' 259' 79' 838' 158' 58' 2380 137' 317' 

Data December 25 December 26 December 27 December 28 December 24 
4 ? 4 ? 4 ? ? w ? 

Observed difference 13-31 12-74 16-67 16-01 15-50 9'64 10.91 12-03 13-92 13-46 
of Circle-Readings, 11-59 nmgr 14-80 14-39 12-80 12-19 10.87 11-78 12-88 11-84 

h f .  M. - Sbr 13-13 11-21 14-74 14.43 13-53 11'14 10.40 14.95 14-15 12'94 
reduced to Elongation 9-68 11-80 13-73 14-30 13-18 9'66 10'07 I I ' I ~  17-12 10.46 

Meam 11-93 11-9a 14-98 14-78 13-76 10.66 10.56 12-47 11-51 12-18 

0 1  ? 4 4 w 

Means of both facee + 31 31 11-93 14-88 12-21 11'51 13-35 
Az. of Star fr. S., by W. 176 28 10.39 10.08 9'76 11-10 10.71 
Ae. of Bsf. M. ,, a08 59 22-32 24.96 21 '97 02.61 04-06 

I by Eastern Elongation . . . 
htronomical Azimuth of Referring Mark ... by Western ,, ... 

Mean ... 
Angle Referring Mark and XI11 (BabbEpalle) eee page 28-, ante ... . . . 
Astronomical Azimuth of BabbEpalle by observation ..* ... ... 
M e t i c a l  Azimuth of $9 by calculation from that 

adopted (Vol. 11, page 141) at Kalihpur, aee page 111,. ante ... 
Astmnomid - Geodetical Azimuth at XIV (Dbapa) ... e *a ... 



MADRAS MERIDIONAL AND COAST SERIES. 

At XXXI (Kistama) 

h m  8 

Lat. N. 14' 27' 14".56; Long. E. 79' 47' 45"-69 = 6 19 11.0; Height above Mean Sea Level, 458 feet. 
December 1864; observed by Captain B. R. Branfill with Troughton and Simma' 24-inch Theodolite No. 1. 

Stars observed 6 Ursse Minoris (West) md Cephei 51 (Hev.) (East). 
Mean Right Ascension 1864.0 18" 1 6 ~  1.7. 6" 3Sm 39' 
Mean North Polar Distance 18M.0 3' 23' 47"'10 2' 45' I 8". 86 
Local Mean Times of Elongation, Dec. 21 Western 6h I I ~  Eaatern 6" 3 P  

Observed 
: 

of 
x e f .  auk-  ~b~ 

.S S 3 
3 2 z 2 %h 

91) u 

9 29 
o 38 
22 36 
30 44 

32 57 
3034 
2 27 

o 33 

o 23 
8 o 
28 3 
35 54 

24 16 
21 56 

3 4 9  
5 54 

12  54 
2 0  26 
43 54 
52 31 

1 1  45 
9 I9 
18 56 
22 26 

Observed 
Horizontal : 
Dill. of ILeadings 

M.rk - 

0 1 .  

- 30 41 50.48 
41 34'72 
40 52-00 
41 11-86 

- 36 61 27-00 
61 39-42 

61 49-34 
61 40-02 

- 30 40 59.54 
40 47-48 
41 15-28 
41 37-30 

- 36 61 46.20 
61 49-22 

6132.46 
61 28.02 

-304050'16 

40 97-98 
42 19-16 
43 20'98 

- 36 60 37-78 
60 50-72 

61 57-32 
61 52.86 

BIGHT 

Reduction in 
AN to n i n e  of 

Elonption 

I  11 

+ I 1-50 

0 47'32 
o 5'02 
o 23-75 

- o 33-03 
o 24-68 

0 13-47 
o 21-07 

4- 0 14.01 
0 4-40 

o 23-77 
o 52'02 

- o 11-93 
0 7-72 

023'59 
o 33'45 

+ o 2.30 

0 1-51 
I 31-15 
2 34'39 

- I 20.12 
I 8-50 

0 0'90 
0 3-39 

PACE 

.d Ei 3 - - 
E { E 

m 8 

22 39 
I9 52 
6 28 
14 5 

18 25 
15 55 
11 45 
14 42 

10 48 
6 3 
14 6 
20 52 

11 4 
8 54 
1533 
18 31 

4 23 

3 33 
27 37 
35 58 

28 42 
26 32 

3 3 
5 54 

Dec. 21 

,, 21 

11 22 

,, 22 

9, 23 

I 23 

PACE LEFT 

Reduction in 
Arc to Time of 

Elongation 

I 11 

+ o 10.77 
o 0'05 

I 1-07 
1 52-82 

- I 45'51' 
130.84 
o 0.59 
o 0'03 

+ o o'oz 
o 7-65 
I 33-94 
2 33'70 

- o 57-29 
o 46.81 
0 1-42 
o 3'40 

+ o 19-94 
o 49-95 
3 49.63 
5 28'01 

- o 13-47 
0 8-47 
o 34.94 
o 49-06 

Reduced Obsemttion 
%f. Mark- star 

at Elong8tion 

0  I I1 

- 30 40 48-98 
47'40 

46-98 
48'11 

- 37 I 60.03 
64' 10 

62-81 
61 -09 

- 30 40 45-53 
43 '08 

51'51 
45.28 

- 37 I 58-13 
56.94 

61 -47 
56-05 

-304047~86 

46-47 
48-01 
46-59 

- 37 I 57.90 
59-22 
58-22 
56-25 

o I 

259 12 
& 

79 I3 

259 12 
& 

79 13 

338 25 
& 

158 25 

338 25 
& 

1 5 ~  25 

57 37 
& 

237 37 

57 37 
& 

237 37 

W. 

E. 

W. 

E. 

W. 

E. 

ReducedObnenation 
Ref. Mnrk - Star 

at Elongation 

o I II 

- 30 40 49.59 
53'67 

49-15 
52'60 

- 37 I 62-21 
66-04 
63'47 
66-63 

- 30 40 53-32 
53'97 
52'98 
53-68 

- 37 I 64-21 
64.67 
61 -60 
70.60 

- 30 40 52-58 
53'65 
50'87 

. 50'39 

- 37 I 63'55 
63-41 
62- 52 
62.72 

o I I) 

- 30 41 0.36 
40 53-72 
41 50.22 
42 45-42 

-36 60 16-70 
6035-20 
62 2.88 

62 6-60 

- 30 40 53'34 
41 1-62 
42 26.92 
43 27'38 

-36 61 6-92 
61 17-86 

62 0.18 
62 7-20 

- 30 41 12'52 
41 43.60 
44 40'50 
46 18-40 

- 36 61 50'08 
61 54'94 
61 27.58 
61 13-66 



PRINCIPAL !l!RIANG)ULATION. AZIMUTHAL OBSERVATIONS. 135-, 

. . 
dbstmot of~Astronomical A~imuth observed at XXXI ( ~ i s t a i a )  1864 

1. By Eastern ,Elongation of Cephei 61  (Hev.). 
. . . . . . 

- 

Fnce L B L It L R L B L B 

Zero 180' 0" 259' 7Q0 838' 158' 68' 238' 137" 317' 

Date December 26 December 21 December 22 December 23 December 24 

rr rr II II II lr II rr II rr 

Observed difference 62-61 61-34 62.21 60.03 64-21 58-13 63.55 57.90 61-61 63-08 
of Circle-Readings, 62.48 59.09 66-04 64-10 64.67 56-94 63-41 59'22 63.82 50'30 

Ref. M. - Star 64-30 63-30 63-47 62-81 61-60 56-05 62-52 58.22 63-64 64-90 
reduced to Elongation 62-74 62.84 66-63 61.09 70.60 61-47 62.72 56-25 63-07 64.28 

Means 63'03 61-64 64.59 62-01 65'27 58.15 63-05 57-90 63.04 60.64 

o I rr 11 A rr 11 

Means of both facee - 3 7  I 62.34 63'30 61 -71 60.48 61-84 
Level Corrections + 0.83 + 0.32 + 0'72 + 0.08 + 0'06 
Corrected Meana - 37 x 61'51 62 -98 60.99 60.40 61'78 
As. of Star fr. s., by W. 182 50 57-0 t 58'70 58-38 58.06 57'73 
Az. of Ref. M. ,, '45 48 55'5 55-72 57'39 57-66 55'95 

3 , +, 
0- 

n 

-4 
8 
P 
4 

Dec. 24 

,, 24 

'I 26 

,, 26 

0b8e"ed 
~orizontal Angle: 
Diff. of Redngs 
& .  

o r  rr 

:- 30 40 55'76 
41 20'32 
45 25'48 
47 18'02 

- 36 61 37'46 
61 46.56 
61 10.36 
6056.10 

- 30 41 8.08 
41 34'46 
44 30.12 
46 4'78 

- 36 61 48-88 
61 53'30 
61 31.36 
61 18.86 

Obsened 
Horizontal : 
Diff. of Reading, 
lbf. Mark- Btrr 

0 I rr 

- 30 41 16.48 
40 48-30 

42 33-52 - 
' 43 4j.02 

- 36 59 43-04 
60 10.52 

62 1-78 
61 57'64 

-304048.28 

40 49-18 
42 18.68 

- 43 17.42 

- 36 60 45.98 
60 57.04 
62 2-52 

61 59'90 

8 8 4 .i 

PA- LBPT 

Reduction in 
Arc to T h e  of 

Elongation 

I 11 

+ 0 9'53 
0 32'00 
4 35-40 
6 27.78 

- o 24-15 
o 17-26 

o 53.28 
x 6-97 

+ o 20.08 
o 46-50 
3 41.52 
5 15-68 

- o 13-73 
o 9'18 

o 32.94 
o 43-88 

EI 5 .3 . 2 k Q ; 
2 8 4 

8 55 
16 21 
48 6 
57 8 

15 45 
13 19 
23 22 
2612 

12 57, 
19 43 
43 7 
51 31 

11 52 

g 42 
18 23 
21 13 

TV. 

E. 

W' 

E. 

Redocd Obtwrvation 
lb f .  M'wk- *tar 

at Elongation 

o r I r  

- 30 40 46-23 
48.32 
50'08 
50.24 

- 37 I 61.61 - 63.82 
63'64 
63-07 

- 30 40 48.00 
48.60 47'96 

49.10 

- 37 I 62-61 
62.48 

64' 30 
62.74 

BACB 

-5 a g 

: $ 3  3 
8 

11) 8 

14 44 
o 38 

29 19 
38 4 

37 59 
32 3 

5 39 
8 15 

3 4 6  

5 3'' 
27 4 
35 26 

27 50 
25 1 5  

2 50 

5 30 

Y 

o r 

136 49 
& 

316 49 

136 49 
& 

316 49 

18' I 
& 
0 I 

180 I 
& 
0 I 

EIGHT 

Reduction in 
Am to Time of 

Elongation 

I rr 

+ o 26-02 
o 0.05 

I 42-68 
a 5a.86 

- 2 20'04 
I 39'78 
0 3-12 
o 6-64 

+ o  1.70 

o 3-06 
I 27.54 
2 29.83 

- I 15-36 
I 2'05 

o 0'78 
0 2.94 

Reduced Observation 
lbf .  Mark-Star 

at Elongation 

o rr 

- 30 40 50.46 
48-25 

50'84 
52-16 

- 37 I 63'08 
50' 30 
64-90 
64.28 

-304046.58 
46.12 
51'14 
47'59 

- 37 I 61.34 
59'09 
63'30 
62.84 



136,, W B 1 1 9  MERIDIORAL lLND COAST 8ERIES. 

Abstract of Astronomical Azimuth observed at XXXI (Kistama) 1864-(Cmtinued). 

2. By Western Elongation of 8 Ursae Minoris. 
4 

Face L .  B L R L R L B L R 

Zero 180° 00 259' 7Q0 838' 168' 58O 238' 1310 3110 

Data December 28 December 21 December 22 December 23 December 24 

# e ? V V # # W R 0 

Observed diflerence 48-00 46-58 49-59 58-98 53-32 45-53 52'58 47-86 46-83 50.46 
of Circle-Headings, 47-96 46.12 53.67 47'40 53-97 43-08 53-65 '46'47 48-32 48-25 
Ref. M. - Star 48-60 51.14 49-15 46-98 52-98 51'51 50.87 48.01 50.08 50.84 

reduced to Elongation 49-10 47-59 52.60 48-11 53'68 45-28 50'39 46-59 50'24 52-16 

Means 48'42 47-86 51.25 47-87 53'49 46-35 51-87 47-23 48-12 50'43 

0 I 11 II 11 v 11 

Means of both facee - 30 40 48-14 49-56 49-98 49'55 + 0.84 + 0.15 49'58 
Level Corrections + 1.27 + 0'47 + 0.80 
Corrected Means - 3 0  40 47-30 . 49-41 48-65 49-08 48 . 78 
Az. of Star fr. 8., by W. 176 29 42-40 43'95 43 '64 43'33 43-02 
Az. of Ref. M. ,, 145 48 55.10 54'54 54'99 54'25 54'24 

i by Eastern Elongation 
Astronomical Azimuth of Referring Mark ... by Western ,, 

Mean 

Angle Referring Mark and XXXII (Pallakijnda) eee page 42, ante 
Astronomical Azimuth of Pallakijnda by observation . 
Geodetical Azimuthof 3 9 by calculation from that 

adopted (Vol. 11, page 141) at Kalihpur, 8ee page lla,, ante 

htronomical - Geodetical Azimuth at XXXI (Kistama) * * a  



PRINCIPAL T~GCULATION.  AZIMUTHAL OBSERVATION8. 

i n ,  8 

Lat. N. 17' 12' 38".28; Long. E. 81' 14' 37"-24 = 6 % 68.5; Height above Mean Sea Level, 685 feet. 
December 1861 ; observed by Captain J. P. Basevi, R.E., with Troughton and Simma' %-inch Theodolite No. 1. 

Star observed 
Mean Right Ascension 1861.0 
Mean Xorth Polar Distance 1861-0 

Local Mean Times of Elongation, December 19 

6 Ursae Minoria (West and East). 
lah 17l" 11' 

3" 23' 51"'~~ 
Western 6h %om 
Eastcirn 18 26 

1 

3 n 
3 
% 

Dec. 19 

,, 10 

, 20 

,, 20 

,, 21 

,, 22 

J ' 
3 

W. 

E. 

W. 

E. 

W. 

W. 

w 
0 -  

~ ' 3  
E j ~  8 .p 

&a /  v 
V 

o I 

180 o 
& 
0 0 

180 o 
& 
o o 

259 13 
& 

79 13 

259 13 
& 

79 13 

338 25 
& 

158 24 

57 37 
& 

237 37 

Reduced Observation 
%I. Mark- G h .  
nt Elongation 

o I It 

- 6 12 57-32 
54-86 
56'32 
54-96 

- 13 19 40'06 
38'93 
37-64 
37'65 

- 6 12 54'85 
56.48 
55-14 
55'29 

- 13 19 41-14 
39'54 
40.85 
41-35 

- 6 12 56'25 
56-41 
55'25 
55-20 

- 6 12 56-36 
55-60 
54'49 
55-51 

I 

Observed 
Horizonhl Angle : 
DB. of MngB 

~ ~ ~ k -  Btu 

o r  rr 

- 6 15 51-50 
13 39-34 
12 57'36 
12 55'04 

- 13 16 38-52 
16 57.06 
19 11'48 
19 19'20 

- 6 15 17.44 
15 4-31 
13 14.90 
13 8-22 

- 13 15 32.14 
15 55-36 
18 43-44 
18 59-64 

- 6 14 26-70 
14 12.54 
13 6'68 
13 0'68 

- 6 I4 58.98 
14 39'80 
13 6-88 
13 1-80 

Reduced Observation 
Ref. Mark- Star 
nt Elongation 

o t rt 

- 6 12 55-99 
56.76 

57-56 
56.27 

- 13 19 37-54 
39'73 
37'78 
37'83 

- 6 ;2 56.65 
56-15 
56.14 

55'98 

- 13 19 37'99 
39'80 
38.64 
38-83 

- 6 12 54.73 
55.17 

55'46 
56-48 

- 6 12 54.68 
53'35 
54'07 
5 5 '04 

B 
a E '3 

t $ 
g 8 g 

m 8  

37 50 
19 7 
2 55 
o 50 

38 45 
36 35 
14 41 
12 20 

35 25 
32 25 
12 45 
I 0  I9 

45 24 
43 4 
21 45 
18 32 

27 16 
25 1 

9 42 
6 43 

31 44 
29 15 
10 5 
7 1 1  

PACE IJWE 

Reduction in 
Arc to Time of 

Elongation 

I Ir 

+ o 18-61 
o 13-62 

o 10'66 
o 19-59 

- I 31-38 
I 18-37 
0 3-31 
0 0'79 

+ I 17-87 
1 3-69 
o 0.12 

o 0.36 

- 2 20.81 
2 0.22 
o 8-42 
0 3-11 

+ o 41.63 
0 33-99 
o 0'58 
o 2-65 

+ o 48.00 
o 38.67 

o 0.21 
o 1-72 

observed 

Diti. of Readinga 
Bal . f ik-Star  

o I II  

- 6 13 14-60 
13 9-38 
13 8'22 
13 15'86 

- 13 18 6-16 
18 21-36 
19 34'46 
I9 37'04 

- 6 14 19-52 
13 59-84 
12 56.26 

1256'34 

- 13 17 17-18 
17 39.58 
19 30.22 
1935'63 

- 6 13 36'36 
13 29-16 

12 56'04 
12 59-16 

- 6 13 42.68 
13 32-02 

12 54-28 
1256.76 

FAOP EIOHT 

Beduotion in 
Arc tO Time of 

Elongation 

r n 

+ a 54.18 
0 44-48 
o 1'04 
o 0.08 

- 3 1.54 
2 41.87 
o 26.16 
o 18-45 

+ a 32.59 
2 7-84 
o 19-76 
0 12-93 

- 4 9'00 
3 44-18 
0 57-41 
o 41-71 

+ I 30-45 
I 16-13 
o 11-43 
0 5-48 

+ 2 2-62 
1 44-20 
o 12-39 
0 6'29 

a 
: ' g 
28; 

m a  
1 2  22 

10 1 1  

9 22 
12 42 

27 28 
25 26 
5 14 
2 33 

25 18 
22 53 
I o 

1 4 4  

34 6 
31 30 

'8 5 

18 30 
16 43 
2 11 

4 41 

19 51 
17 49 
I 20 

346 



138,, MADRAS MERIDIONAL AND COAST SERIES. 

Abstract of Bstronomical Azimuthobserved at LX (Parampfidi) 1861. 

1. By Eastern Elongation of S Ursm Minoris. 

Face L B L Id L B L B L Id 

Zero 1800 0" 259' 79' 338' 1580 580 238' 137' 8110 

Data December 19 December 20 December 24 December 22 December 23 

I1 11 11 11 11 I1 11 I1 R 11 

Obeerved difference 37.54 40.06 37'99 41-14 40'54 41'20 39.60 39'73 38'69 41-17 
of CirclsReadings, 39-73 38.93 39-80 39-54 41'42 41-87 41'77 42'99 38'33 39'51 
Ref. M. - Star 37.78 37.64 38.64 40.85 41-23 42-03 42.70 41.26 38-50 42-32 

reduced to Elongation 37'83 37-65 38.83 41'35 41-70 42'04, 40'99 40'37 38'85 40'95 

Means 38-22 38.57 38.82 40'72 41-22 41.79 41-87 41.09 38-59 40.99 

0 I I1 11 r r  I1 I1 

Meane of both face6 - 13 19 38'40 39-77 41.50 41 - 18 39'79 
Az.ofBtarfr .S . ,byW.  183 33 21'72 22'09 23'39 22-76 23-08 
Az.ofIik3f.M. ,, 170 13 43-32 42 ' 32 41.89 41 '58 43-29 

L 

Observed 
~ ~ ~ i ~ ~ ~ t ~ l  dnglle : 

Of Readings 
Bef. f i k -  Star 

0 1 1 1  

- 13 17 48.52 
18 5'94 
19 31'52 
19 34-72 

- 6 14 50'26 
14 28.46 
13 7'36 
12 59-94 

- 13 16 37.70 
17 0.94 
19 12.46 
19 18-16 

- 13 16 28-20 
16 54'74 
19 33'56 
19 37'86 

mud Ob'ewatiOn 
Ref. Mark - Star 

st Elongation 

0 I 11 

- 13 19 39-60 
41 ' 77 
42-70 
40'99 

- 6 12 53-70 
52-81 

54-23 
53'65 

- 13 19 38.69 
38.33 
38.50 
38.85 

- 13 19 40'54 
41 '42 

41'23 
41-70 

Y 

f 0 , -  
n 

O b e d  
~ ~ ~ b ~ t ~ l  ~~~l~ : 

of d i n  g 2 o 

?ACE 

.! a .g 
: $ % 
2 8 % 

30 18 
2 8 1 8  
8 57 
6 49 

30 27 
27 36 
9 37 
6 45 

38 57 
36 12 
1 5  41 
I3 42 

39 57 
37 10 
8 21 
5 52 

FACE 

.B 8 a 
2 $3 
I 

&gW 

m a  

19 39 
17 24 

I 51 
4 17 

19 41 
17 35 

4 19 
6 41 

a6 22 
24 28 
5 32 
3 37 

25 4 
23 o 

4 43 
7 3 3  

P 
4 

Dec. 22 

,, 23 

J, 23 

J, 24 

LEFT 

Reduction in 
Arc to Time of 

Elongation 

I 11 

- o 46.86 
o 36.75 
o 0.42 
o 2-23 

+ o 47-18 
0 37'65 
o 2'27 
o 5'43 

- I 24.27 
I 12'59 
0 3'72 
0 1-59 

- I 16.18 
I 4-16 

0 2'71 
0 6-94 

BIGHT 

Redudion in 
Arc to Time of 

Elongation 

I I1 

- I 51-21 
137.05 
0 9'74 
0 5-65 

+ I 52-89 
I 32'74 
o 11.26 
0 5-55 

I 

- 3 3'47 
2 38'57 
o 29.86 
o 22-79 

- 3 13-00 
2 47-13 
o 8'47 
o 4.18 

E. 

W. 

E. 

E. 

Bedumd Observation 
Bof. Mark - Star 
a Elongation 

0 1 I1 

- 13 19 39-73 
42-99 
41 '26 
40'37 

- 6 12 57-37 
55'72 
56- 10 
54'39 

- 13 19 41.17 
39'51 
42-32 
4O.95 

- 13 19 41-20 
41 '87 
42 '03 
42 '04 

V 

0 I 

57 37 . & 
237 37 

136 49 
& 

316 49 

136 49 
& 

316 49 

338 25 
& 

158 25 

Bof.Marlr-Star 

O r  11 

- 13 18 52-74 
19 5'02 

19 42.28 
19 38.76 

- 6 13 40.88 
13 30'46 
12 56'50 
12 59-08 

- 13 18 14-42 
18 25-74 
19 34-78 
19 37'26 

- 13 18 24.36 
18 37-26 

I9 38-52 
1934'76 



PRINCIPAL TRIANGULATION. AZIMUTHAL OBSEliVATIONS. 139,, 

Abstract of Astronomical h imu th  observed at LX (Paramptidi) 1861-( Conthaed). 

2. By Western Elongation of 6 Ursae Minoris. 

Face L R L R L R L B L R 

Zero 1800 0" 259' 79O 838' 158' 58" 238' 1870 8110 

Date December 19 December 20 December 21 December 22 December 23 
1 I v I I I 0 0 

Observed difference 55-99 57'31 56'65 54-85 54-73 56'25 54-68 56-36 53-70 57-37 
of Circle-Readings, 56.76 54-86 56-15 56.48 55-17 56-41 53-35 55.60 52-81 55-72 

Raf. M.-Star 57'56 56-32 56-14 55-14 55-46 55'25 54'07 54'49 54-83 56-10 
reduced to Elongation 56'27 54'96 55'98 55-29 56-48 55'20 55'04 55.51 53'65 54-39. 

Means 56-65 '55'87 56'23 55'44 55-46 55-78 54.29 55-49 53-60 55-90 

0 1 1  I 1 I v 

Means of both faces - 6 12 56-26 55'83 55-62 54'89 54'75 
Az. of Star fr. S., by W. 176 26 , 38.45 38-12 37'73 37-40 37'09 
Az. of h f .  bi. ,, , 170 13 42-19 42.29 42'11 42-51 43-34 

1 
by Eastern Elongation 

Astronomical Azimuth of Referring Mark . . . by Western ,, ... 
Mean ... 

Angle R e f e r ~ g  Mark and LXII (Nhgaldurgam) see page 66-E. ante 
Astronomical Azimuth of Nhgaldurgam by observation . . . ... 
Geodetical Azimuth of 9 3  by calculation from that 

adopted (Vol. 11, page 141) at KaLiBnpur, seepage 114,, ante 

htronomical- Geodetical Azimuth at LX (ParampGdi) . . . ... 

W. H. COLE, 

In charge of Computing Ofice. 





Fig. NO. 41. 













SOUTH-EAST COAST AND CEYLON BRANCH SERIES.  





SOUTH-EAST COAST AND CEYLON BRANCH SERIES. 

INTRODUCTION. 

The South-East Coast Series of triangulation runs southwards from Madras along the 
coast to Ramnad (Riimn6thapuram), and thence along the parallel of 9" 30', till it meets the 
Great Arc. The portion between Madras and Ramnad was formerly known as the Madras 
Coast Series, and the remaining portion between Ramnad and the Great Arc as the Ramnad 
Longitudinal Series, but when the reduction of the Southern Trigon was commenced, it was 
decided to combine the two into one, and designate it the South-East Coast Series. The 
triangulation connecting the Indian peninsula with the island of Ceylon emanates from a side 
of one of the polygons of the series under review, and its details are therefore included 
with those of the main series ; it is known as the Ceylon Branch Series, and does not enter 
into the simultaneous reduction of the Trigon. 

Triangulation had been commenced in the southern portions of the peninsula by 
Colonel Lambton, at the beginning of the present century, and had been carried down the 
coast from Madras to Negapatam. (Nbgapatnam) ; but i t  here consisted simply of a narrow 
chain, following the coast-line, and avoiding the interior, .which is flat and covered with trees, 
and which was found to be altogether too difficult to be touched during those early days of 
the trigonometrical survey, when as yet no method of taking the operations through tracts 
of forest had been devised. From Madras to Tranquebar (Tarangambw) this chain consist- 
ed of a principal series, which Colonel Lambton had carried out for the purpose of measuring 
an arc of meridian and thus determining a value for the radius of the earth. Contempora- 
neously with this series the sea-port towns of Pondicherry (Puducheri), Cuddalore (Qlidaltir), 
and Porto Novo (Farangipetai) had been fixed by secondary triangulation, and a minor 
series had been carried south from Tranquebar to Negapatam, which was also connected 
by further secondary work on the parallel of 10" 50' with 'l'anjore (Tanjbvlir). The triangu- 
lation on this parallel was produced west to Trichinopoly (Tiruchinnapalli), where it joined the 
general net-work, whicli was spread over the interior of the country and from which tho 
Coromandel Coast Series had originally emanated in the neighbourhood of Madras. A 
complete circuit was thus formed and a base-line of verification measured at Tanjore 
in 1808, but no triangulation was commenced on the coast-line south of Negapatam, till 



IV-r. 
SOUTH-EAST COAST AND CEYLON BRANCH SERIES. 

Lieut.-Colonel Walker became Superintendent of the Great Trigonometrical Survey. Unfor- 
tunately the greater part of Colonel Lambton's operations on the Coromandel Coast are 
valueless, owing to the stations not having been preserved. A few out of the vast number, he 
observed at, have been identified and are now incorporated as secondary points with the mo- 
dern triangulation. I n  1873 Lieut.-Colonel Walker decided to commence a principal series 
a t  Cape Comorin, which was to follow the line of the coast to Madras, and from which a 
branch series to Ceylon was to emanate, and he issued orders for the execution of the 
work to Major Branfill who was about to complete the southern section of the Great Arc. 
This officer after closing the Great Arc triangulation on the Cape Comorin base-line in 
February 1874 took advantage of the remaining clear weather by reconnoitring the Straits of 
Manar with a .view to ascertaining the practicability of a trigonometrical connection with 
Ceylon. The straits were first examined at Adam's Bridge, where they are narrowest; but 
the islets composing the bridge were found to be sand-hillocks, which for the most part were 
covered by the sea at high-water, and were only accessible at low-water during fine weather; 
they were thus most unpromising positions for the construction of suitable stations, and it 
was soon found necessary to abandon all idea of crossing them. Higher up, on the line be- 

'tween Rslmesvaram and Jaffna, are several islands, composed of coral and sand-stone ; these 
were next visited, and found suitable for the erection of stations. The nearest to the Indian 
boast was Kachi Evu, a small island not more than a mile in diameter, but standing well 

Sewon 1878-74. 
out of the water, and visible from the island of R&nes- 

PEB~OH~PEL varam on one side and from that of Neduvan Tfvu on 

Major B. R. Branfill, Dy. Supt., 2nd Grade. the other. Here Major Branfill decided to construct two 
Mr. a. Belcham, h t .  Surveyor, 1st ,, stations at a distance of about rt mile apart, and to fix 
,, a. D. potterJ ,, ,, 1st ,, 
,, J. Bond, JJ ,, 8rd ,, their positions by observations at them, and at the Rg- 
,, E. W. h e r o n  ,, JJ Brd ,J mesvaram stations: finding that no difilculty would be 

experienced in connecting them with the island of Neduvan Wvu, he returned to the main- 
land and took up the work of the southern portion of the South-East Coast Series on the 
parallel of 9" 30'. I n  December 1873, Mr. Belcham had been sent to reconnoitre the 
country, and to commence laying out the approximate series. He found the line would 
have to run through an unbroken p h  of black soil, generally under cultivation, with 
high standing crops, and plentifully wooded with groves of mango, tamarind and palm 
trees, the view being everywhere obstructed by long lines of high banks of tanks and irri- 
gation channels, and after a very careful and detailed examination he reported the country 
unsuitable for the great triangulation. It was evident that every ray must be tediously 
traced and cleared in the regular manner, and that high towers would be required even for com- 
paratively small triangles. It was impossible to lay out and prepare any stations of the new 
series in time for observation before the end of the field season ; Major Branfill therefore 
abandoned the intention and sent the large theodolite into store ; he then proceeded to lay 
out the series himself, directing the assistants to build the new stations, as soon as selected. 
After a careful examhation of the country, he found that, following the most favorable line, 
namely that bordering the sea on the parallel of 9" 15', where advantage of the coast-line 
sand-hills could be taken, he could not reach Ramnad, distant only 64 miles, by less than 16 



triangles, forming a single series. By the addition of three stations, he was 'enabled to 
convert this into a double series, and thus concluded the approximate work. The party 
returned to recess at Bangalore (Bgngaltir) on 26th May. 

I n  the next field season Major Branfill's party was deputed to commence the southern 
Becum 1874-76. portion of the South-East Coast Series, which had been 

Pmrsonaxz. approximately laid out the previous season. The party 
Major B. B. B-U, DY. S U ~ L ,  % a w e .  took the field at Bangalore on the 9th of November, 
Mr. G. Belcham, Surveyor, 4th Grade. 
,, o. D. potter, b t .  surveyor, lst w e .  reached Trichinopoly on the 6th of December, M a d m  
,, 1. W. Iseaeron, ,, (Madurai) on the 12th, and the scene of operations on 

the 20th. A week was occupied in building the stations and clearing the rays, and it was 
not till the 29th of December, that observations were commenced. The first stations visited 
were those of K u l a y d b r  and Koilpati, forming a side on the east flank of the Great Arc, 
and by the 20th of January final observations at the six stations forming the first two 
quadrilaterals were completed. Mr. Belcham, who had been hitherto engaged in continuing 
the approximate series, was then recalled to the main party to take up the observations, 
whilst Major B r d  himself proceeded to carry on the approximate work. Mr. Potter and 
Mr. Lasseron were occupied in building stations and clearing rays. 

The stations of the north flank and centre of the series were hollow masonry pillara 
fifteen to twenty feet in height, banked up with earth and gntvel as high as practicable to 
prevent vibration, with a timber scaffolding to support the observatory tent and run up to a 
much greater height for the signal. The south flank lay along the series of sand-hillocks and 
ridges, that skirt the coast, enveloped for the most part in dense palm forest. The shifting 
hillocks of drift-sand were not imitable for permanent principal stations ; but by m w  of 
temporary stations composed of wooden piles, all the permanent buildings on the coast, 
which could be observed, were fixed, and the series rendered double throughout. Large 
mark-stones were buried deep in the sand, which will be recoverable for many years to come, 
as a pile of coral stones was placed over each to mark the site more permanently in case 
the sand shifted. 

It wa~l found by experience that a, considerable reduction of expense might be 
effected by the adoption of only low masonry pillars and platforms, no larger than 
absolutely necessary for the sake of permanence, in place of the usual high towers. The 
Bouth-East Coast Series was commenced by building scaffoldings, ten of which with a, 
meaa height of 21 feet cost Rs. 1,760; in addition to this the cost of the observatory 
platform was Rs. 40 at each pillar, so that the average expenditure amounted to a total of 
Rs. 216 per station, exclusive of supervision : a different plan however was adopted after 
the series had been extended for 30 miles, and log or pile stations were constructed for the 
sand-hills, and low masonry piers for the ordinary soil, with lofty scaffolds for the signals. 
The average cost of eleven observatory signal scaffolds with a mean height of 27 feet was 
found to be only Rs. 30, and that of low masonry platform stations about Rs. 20, making a 
total of Rs. 50, and shewing a saving of Rs. 166 per station. The station, that was found 
best adapted for this series and most economid, consisted of a masonry pillar, 3& feet in 



-, SOUTH-EAST COAST AND CEYLON BRANCH SERIES. 

diameter-in which were placed two mark-stones-surrounded by an annular wall from 13 
to 18 inches thick: outside the annular wall three pillars of masonry were built for the 
support of a portable wooden stand, strongly braced, and 17 feet high, to carry the instru- 
ment : at the level of the top of this stand, the fist platform was built, 10 feet by 8 i  feet, 
the platform was supported at its four corners by scaffolding poles, 4r0 feet high, on the 
top of which a second platform was constructed to carry the signal lamp. One disadvan- 
tage of these lofty scaffolds was the difficulty of plumbing the signal apparatus in a high 
wind ; this was obviated by using heavier plummets supported by fine brass wire, and by 
protecting the plumb-line by a long strip of cloth or matting spread on the windward side. 
The stations at which the braced tripod stand was used have been designated "trestle 
stations." 

By the end of the first week in March the approximate series on the south flank and 
centre was complete as far as Ramnad. The south coast from the land's end (Toniturai = 
"boat ferry") opposite Phmban, for 50 miles to the westward, was fringed with a belt of 
dense palmyra forest, intermixed with groves of cocoa-nut trees, through which it was very 
difficult indeed to carry on the series, but there was no alternative feasible. To traverse or 
a trace" each ray through the forest was possible, but to " clear" it quite impracticable ; to 
overlook it was the only thing to be done, although the palms grew to a height of 60 feet 
and the ground was generally quite flat. At a distance of a, mile or so inland from the sea- 
shore there was a ridge or series of hillocks, rising from 10 to 50 feet above their base, formed 
probably by the constant action of the sea breezes blowing the dry surface sand of the beach 
inland, and depositing it in the palm forest, where i t  is sheltered from farther action of the 
wind. The most promising of these sand-hillocks having been selected for stations and 
high flags having been erected on them, the line between them had to be traversed, and the 
height of the intervening hillocks and palm trees carefully noted. This, it was found, could 
only be done by climbing the highest palms and examining the height of the forest in the 
direction of the ray. About midway the most prominent palm in or near the line was sought 
for and marked with a k g ,  whence the flags of the two station sites at the ends of the line 
could be seen ; a sextant was then used to measure the angle contained by the rays to the 
station flags, which, with the traversed distances, gave the approximate position of the true 
ray, and by examining the top of the forest, it could be then judged, whether the ray was 
likely to prove practicable or not, and where most clearing was necessary. The direction of the 
ray having been found apparently feasible, a trial line had to be carried from one or both 
ends over the palm-tops, the leaves of which had to be cut off, so as to make a clear gap of 
10 or 12 feet in the forest. I f  the trial line proved all right, it had to be widened by cutting 
down some scores of trees, the price of which (from one to four shillings each) was settled 
and paid to the owners. As the sand-hillocks did not attain the height of the palms by 
15 or 20 feet, the eye and signals had still to be raised, and for this purpose Major Branfill 
prepared the portable braced stand of wood, which has been already described. The long 
scaffolding poles which were required to support the upper platform, so as to give the addi- 
tional height to the signals, that was necessary, were easily obtainable, and the stalks of the 
palmyra leaves furnished the rope, by which the scaffold was put together and made fast. 

I n  one instance Major BradB met with a great disappointment and the loss of several 



INTRODUCTION. 
VI-, 

days. The lofty gopuram, or entrance tower, of the Tirupullani temple, a sacred Vishnu 
fane, offered a tempting site for a station, 80 feet above the ground, by which five rays to 
adjacent stations over the palm forest were well commanded. He visited the place and was 
allowed to mount and observe with a small theodolite from the summit of the tower without 
demur, and was informed, that he might use it as a station, if he engaged to do no damage, 
that he mould not make good. When however he came subsequently to prepare the station, 
and had taken the necessary measurements for the platform, &c., the brahmzlns attached to the 
temple, and the inhabitants of the village, that profit by the temple funds, turned out to the 
number of some hundreds, and surrounded his tents in a state of much excitement, protesting 
against his again ente'ring the tower, unless he was prepared to pay many thousands of rupees 
for its purification, whilst some of them demanded money for the pollution that had already 
occurred through his presence. Major Branfill, describing this incident, writes :-cc I tried for 
" sometime to conciliate them but without effect; they refused me further aacess, locked the 
cc door, and kept a watch to prevent by force any attempt on my part to effect an entrance, 
" which of course I did not make, though it was with much reluctance that I felt obliged to 

abandon so advantageous a sits. I afterwards learnt, that on the day of my h t  visit a 
" subscription was made and a sum of one or two rupees collected to enable the priests to 
" perform certain p d c a t i o n  ceremonies on account of my visit. On hearing this I sent 
"word to the temple manager, that I was ready to pay a rent equal to the amount of any . 
"such expiatory sacrifices, as they deemed absolutely necessary, for as long as we occupied 
"the tower, but they refused. They added, that they had already caused the unhallowed 
" Government telegraph wire to be removed from passing too near their holy building to a 
" distance of some hundreds of yards, and that they could not let me use their tomer at any 

price. No anger or ill-will was displayed on either side, but I was not prepared for such 
" persistent obstructiveness, considering I had already established a station on the unfinished 
cc gopumm at Uttarakoshamangai, a, celebrated Shiva temple only a few miles distant, with- 
" out any difficulty. The gopuram, or entrance tower, of any Indian temple, is perhaps of 
" less use, from a religious point of view, than the ordinary tower of an old English church ; 
" and in this instance, as is common in Hindu temples, the tomer, being only the resort of 
"monkeys and bats, and seldom or never cleaned, was in a most filthy state, and so disgust- 
ccingly loathsome as to be almost unendurable to any one passing through it. That my 
"presence should be thought a greater pollution to the temple than that of these unclean 
"beasts and birds reveals a state of mind, that is somewhat remarkable. I lost no time in 
" searching for another point, hut the delay caused by the abandonment of this cost me about 
" a week in the busiest time of the season". 

Major B d l l ' s  next occupation was to extend the series to RBmesvaram with a view 
to the Ceylon connection. After a careful examination of the country to the south-east of 
Ramnad, he found that the increasing density of the palm forest and the rapid narrowing of 
the land would make it necessary to utilize the islets of the coral reef, which lie parallel to 
the shore of the main-land at the distance of 4 or 6 miles. He accordingly threw out a 
quadrilateral to the southward based on the south-easternmost side of the triangulation, 
which lay convenient for the purpose, and found no great difficulty in extending the series 
by a succession of quadrilaterals as far as the land's end. 
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The islands were scarcely above the sea at high-water of spring tides, and were 
composed of coral and sand; they were devoid of fresh water or any thing to live upon, 
but were covered with p a ,  bushes and trees, the last being planted by the fishermen 
who resort there from the main-land : several of them were densely covered with high 
tangled shrubs, that caused much trouble in clearing the rays. Labor, material, food 
and water had to be transported thither by boat, and as constant communication by open 
boats or canoes had to be maintained, there were only about three months, February, March, 
and April, between the monsoons, during which this work could be carried on. High 
scaffolds were required at all of the island stations, and in building these only one accident 
occurred throughout. This was a matter of congratulation, as all the party were inex- 
perienced in the kind of work, and their materials and implements were of the most unwieldy 
and roughest description. A n  ordinary p a l m p  freshly cut down weighs about 1% tons, and 
eclch half tree, over $0 feet in length, probably + a ton, to raise which there was only a 
working party of from 12 to 20 common coolies, and 3 or 4 klassies. A few stout bamboos 
for sheers, props, kc., a set of tackle and plenty of cocoa-nut fibre rope were all the imple- 
ments available, but they proved sufficient for the purpose. The one accident, alluded to, 
occurred by a faulty beam, injured in the felling of the tree, having been inadvertently 
used on the top of the sdo ld ing  to support the signal platform : whilst it was being re- 
moved, it gave way, and two klassies were precipitated to the ground from a height of 
30 feet, but neither was seriously hurt. 

Major Branfill completed these stations and cleared all the rays by the middle of 
April, when he found it necessary to desist, as it was useless to prepare the remaining sta- 
tions in advance, some of which, being situated on hillocks of drift-sand, were necessarily 
temporary stations. He then visited the islands of Kachi and Neduvan (or Delft) and 
ascertained that there would be no great difEculty in any of the remaining rays. 

Mr. Belcham meanwhile had been pushing on the final observations witb vigour 
and success and except for one or two days, when he overtook the building parties, had' 
experienced no interruption. He closed work on the 1st of May, as the entire party was 
much exhausted, and a large portion of it sick. 

The district passed over is as flat as possible, with a slight slope downwards towards 
the sea of a few feet per mile. Inland the surface of the country is generally deep black 
soil which is immediately succeeded near the coast by deep sand. The black soil is ex- 
tremely rotten, and becomes impassable in wet weather: it is covered with dense woods, and 
intersected by a net-work of bunds, dykes, supply-channels, and tanks ; crops of corn grow- 
ing to a height of ten feet are to be seen in all directions, and every tank bed is overgrown 
with a dense thicket of thorns of a kind of hard and matted c c  btibul" (Xhoaa drabica), 
that is exceedingly tedious to clear. Except for the occasional sand-hillocks, the vicinity 
of the coast offers no advantage over the inland tract, being overgrown with palm forest, 
thorn jungle, and cocoa-nut groves. 

Compared with former work, when hill stations were available, the signals were 
&ed and the observations wild. Excepting the first few, nearly all the rays were 
unavoidably low, grazing within ten or fifteen feet of the ground, and a few muoh closer 
still. Eleven of the rays were more or less clem over the land, giving a mean factor of 



positive refraction = + -023 of the contained arc. Thirty-six ray8 grazed the surface 
more or less badly, giving a mean factor of negative refraction = - -111 ; the largest of 
these ww - -289, and there were several others about one-fourth of the contained arc. Of 
sixteen rays over the sea, some clear and some grazing, only one gave negative refraction, 
- -037, the rest were all positive, and generally lay between + -020 and + -040, the mean 
being .032 of the contained arc, or about half that of an ordinary series of hill stations. 

Work was resumed in the next field season. The main body of the party to the number 
8emm 1876-76. of 70, under the Tindal and Daffadbr, left recess quarters 

PEBEONNEL st Bangalore, and marched by the usnal route for ~ a d u r a  
Major B. B. Branflll, Dy. Supt., 2nd Grade. 
&. Q. Belcham, Surveyor, 4th amdo. on the 13th of October 1875, but on entering Salem 

C. D. smeyor, l* Grade. (Selam) on the 22nd, were put in quarantine by the District ,, E. W. Lweron, ,, ,, 2nd ,, 
,, A. ~ r y s o n ,  ,, ,, 8rd Collector in consequence of cholera of a virulent type 

having broken out amongst them, three cases proving fatal. On hearing this, Major  ranf fill 
at  once proceeded to join the party by train with medical aid, and found the men in a state of 
panic and deserting rapidly. A11 those newly engaged refused to go on, demanding their 
discharge or to be taken back to their homes and families at  Bangalore at once. Cholera being 
very prevalent in the Dindigul (Tindukal) and Madura districts ahead, and worse in rear on 
the route by which they had come, it became absolutely necessary to take them by railway to 
Mysore territory, as they positively refused to remain where they were; no fresh cases 
occurring after tl~is, the party obtained a clean bill of health, and mas marched into Bangalore 
under MI*. Bryson on the 2nd of November. On the 15th November, the entire party, 
recruited in numbers and re-established in morale, again left Bangalore for the field, pro- 
ceeding by rail as far as Madura, and commenced operations on the approximate series a t  
Ramnad on the 1st of December, having left the 24-inch theodolite in deposit at Madura 
until actually required for the final observations. The remaining portion of the island 
series for the Ceylon connection could not be begun till the end of January, when the 
violent wind of the north-east monsoon moderates. Before this open boats, the only 
craft that funds admitted of, were not able to ply between the islands of Palk's Straits to the 
.east of the Phmban Channel and Adam's Bridge, and keep the signal and observing parties 
furnished with water and supplies. The following arrangements and disposition of tlie party 
for the prosecution of the work mere therefore made :-The country to be traversed being low, 
flat, and much wooded, like that of. the last season, and very few stations and no rays being 
ready for observations, the entire party was placed upon the approximate series, and divided 
into five equal working detachments. Mr. Belcham kept to the east flank stations and rays, 
Mr. Potter to those of the west flank, while Major ~ran$ll, Mr. Laseron, and Mr. Bryson 
prepared the centre of the Series. 

From the unusually heavy rains of the autumn the country was a t  first barely 
passable, causing great hindrance. On the east flank and centre however work proceeded 
fairly well; but on the west Messrs. Potter and Laseron mere greatly delayed on their first rays, 
although they were between stations which they had themselves selected and built at the 
close of the last season. By the end of January, after two months incessant hard work, 
only two hexagons were completed, and on the 9th of February Major Branfill colllmenced 
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the final observations. He next proceeded to the centre station of ManEgandi, and observed 
the usual azimuth of verification, in which he found no inconvenience, want of stability, 
nor any unusual tendency to dislevelment in the theodolite from the use of a tripod stand, 
17+ feet high. Mr. Belcham was then called in to take up the final observing on the Ceylon 
Branch Series, leaving Mcssrs. Potter and Laseron to continue the approximate series on 
the south-east coast in advance for the next season, whilst Major Branflll proceeded to 
Rknesvaram island to complete the approximate work for the Ceylon connection, wliich 
he found no difficulty in doing during the month of March. The two stations on the 
small island of Kaclii Tivu served as a base to determine the positions of the two next stations 
which were erected at  the extremities of Neduvan Tivu, an island seven miles long belonging 
to Ceylon. The Ceylon Government constructed towers of a sufficient height to overlook the 
dense growth of palm trees with which the island was covered, and to command the requisite 
view all round and serve as stations of triangulation. The positions of these towers, as well 
as the stations on the island of Kaclii Tivu, were fixed from the side of India by Mr. Belcham 
wit11 one of the h t - c l a s s  theodolites of this Survey : the acuteness of several of the angles 
involved in the triangulation, necessitated the employment of the best instruments which 
could be provided for the measures of the angles: in this respect the instrumental equip- 
ment of the Indian Survey was much superior to that of Ceylon. Colonel Fyers, R.E., 
the Surveyor Qeneral of Ceylon, evinced great interest in the operations, and heartily co- 
operated with the Superintendent of the Great Trigonometrical Survey of India, Lieut.-Colonel 
Walker, R.E., in the matter. Mr. Belcham was considerably delayed by contrary winds and 
foul weather, but succeeded in completing the observations of the final angles by the 26th of 
April : at one station he obtained the first night's observations, but could get no more for 
some days, until he had raised the instrument on piles about 8 feet higher, because the 
setting in of an unusually high southerly wind mused the waves of the intervening sea to 
obstruct the view. The station on the sand hill near Rdimesvararn, which was observed 
in the previous season, could not be found, having been buried deep in the shifting 
sand, and i t  was necessary to establish a new one. T k  station caused much anxiety, and 
a great deal of time was spent in watching it during the observations lest it should be 
blown away or buried again. It consisted of a long 10-foot pile of hard wood driven into 
the sand at  the top of the highest hillock, where there remained just below the surface 
some of the moisture of the preceding autumn's rains : but as fast as the sun evaporated 
the moisture the wind, which was uncommonly high for the season, blew away the surface 
sand daily to the depth of 4 or 6 inches or more ; and it was only by continually replacing 
it, and by freely watering and beating it to a smooth and compact mass, that the pile and 
mark were preserved. 

After seeing the completion of the island series Major Branfill, having obtained 
furlough to England, proceeded to Bangalore to make over charge of the party to Captain 
W. M. Campbell, R.E. The work performed during the season consisted of two hexagons 
on the South-East Coast Series, and of a hexagon and quadrilateral on the Ceylon Branch, 
forming in all a chain of triangles 80 miles in length, and including observations at  21  
principal stations. An azimuth of verification was also observed a t  ManEgandi station. 

During the following recess Captain Campbell took steps for obtaining greater elevation 
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at the stations in order to gain clearer rays. Hitherto the height of the telescope of the 
theodolite had been about 30 feet from the ground, and that of the signal platform 40 feet, 
and it seemed better to raise the latter, if possible, than to alter the tripod stand. Accordingly 
a trial signal platform was erected to a, height of 58 feet without serious trouble. Mr. 
Belcham watched the behaviour of this platform by observing the lamp on the top through 
a theodolite at a convenient distance, and found that under a strong breeze blowing in gusts 
the extreme deflection was not above an inch, the platform reoovering itself when the wind 
dropped. This shewed that suoh a platform might well be trusted for rays averaging 10 
miles in length, on which one inch subtends an angle of about 0.33 of a, second. 

One point in the reduction of this work called for special notice, viz. :-the remark- 
able and rapidly increasing difference between the sea level and that deduced from the trigo- 
nometrical heights of tlie triangulation running along the coast with one flank on islands 
and latterly entirely on islands, for the purpose of the Ceylon connection. By spirit levelling 
connecting the tide-gauge at Tuticorin (T6tugudi) with the Cape Comorin base the error of the 
trigonometrical heights there was -7 feet. In the season 1874-76 when the series first stzuck 
the coast 110 miles from the base-line, the error was found to be - 10.7 feet, increasing to 
- 12.4 feet in a farther distance of 30 miles. I n  the season 1876-76, this error of -12.4 feet, 
after two figures extending 40 miles over sea and islands, had increased to -14.7 feet. The 
progression is by no means regular, as there were cases of -18.7 feet and -17.2 feet between 
the initial and closing errors of -12.4 feet and -14.7 feet respectively. These facts tend 
to show, that the refraction afEecting grazing rays over tho sea is so irregular aa to make 
vertical angles untrustworthy. 

The charge of the South-East Coast Party was taken over by Captain Carter on 
Season 1876-77. his return from furlough, on November 20th 1876, from 

P~saolpnal;. Captain Campbell, R.E., who had held it as a temporary 
captain T. T. Carter, B.E., DY. supt.,ara m e .  measure during the preoeding recess. As soon as all ar- 
Mr. a. Belcham, Surveyor, 4th Grade. 
,, O. D. Potter, bset. survegor, we. rangements were made the party left Bangalore and arrived 
,, A. H. Bryson, ,, ,, 8rd ,, at Tanjore on December 1st. Work was commenced on 

the Okkbr polygon : the angles at the two stations of continuation had been already observed 
during the preceding Reason, but the scaffoldings which formed the platforms for the observer 
and signallers at the three next stations required considerable repairs before they could be 
used: the platforms for the remaining three stations of the figure had to be constructed, 
and the rays finally opened out. With reference to the MerpanaW or second hexagon 
selected in advance, there was still some uncertainty as to whether the two last stations 
would be visible from the centid station, and Mr. Belcham was directed to proceed there 
and at once satisfy himself that mutual visibility could be obtained and if not to select other 
sites. Mr. Belcham set to work with his usual zeal and luckily it was found that there was 
no obstacle to obtaining rays between these stations. 

Owing to the famine prevailing in Soutl~ern India there was a difficulty in procuring 
provisions; rice was selling at five seers for a rupee, the people had migrated in large 
numbers to Ceylon, and those that were left seemed little inclined to part with their grain ; 
moreover there was a threatening of a water famine, the tanks by the middle of December 
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being nearly dried up. However, by suitable arrangements, the difficulty of feeding the 
camp was got over; and when on the 23rd of December heavy rain fell continuing for 
three days all fear of a water famine was over. 

Observations were begun at  Sembalavayal Station on the 27th of December, and 
completed on the 30th. By the end of January the final angles at  six more stations had 
been observed, Captain Carter and Mr. Belcliam working togetl~er. On arriving a t  Merpa- 
naiksld Station, the latter wm deputed to continue the approximate work on which he waa 
employed till the close of the field season. His progress was greatly retarded by the un- 
favourable nature of the ground and the heavy cutting that had to be got through, and 
from the 6th of February to the 14th of April he only succeeded in completing the selection 
and building of three stations and the clearing of the rays between them : the aspect of the 
country consisted of paddy fields hedged round with bdbul trees very difficult to get through, 
and the ground was much cut up with watercourses. 

As the triangulation was approaching that of Colonel Lambton's executed in the year 
1800, Captain Carter endeavoured to find out if any marks were to be seen on the different 
pagodas sliewn on the old chart, which were evidently used by the Colonel as stations of 
observations. The pagodas of Manslrgudi, h n g u d i ,  Kumbakonam, and Tanjore were 
examined for this purpose, as well as the gopuram or " gateway" leading into the enclosure 
in which the pagoda stands; the general description given of these stations in the old 
records, is " on the pagoda," tliougli in all probability the instrument was placed on some part 
of the gopuram which is usually a far loftier structure than tlie pagoda or temple. I n  no 
instance was a mark found. An endeavour was also made to discover the terminal points of 
the Vellum base-line in case it was thought desirable to connect i t  with the new triangulation, 
but without success: as far as the work had been carried this season the only station of 
Colonel Lambton's triangulation, the exact position of which could be identified, was that a t  
uBoodilloor," the mark-stone of which was protected and kept in repair by the Civil authorities. 

Trougllton and Simms' 24-inch Theodolite No. 2 was the instrument used during the 
season; it gave good results, though there was a tendency for the readings to diminish on the 
return to the same point, and this whether the telescope was moved from right to left or left to 
right; it was particularly perceptible when the azimuth at  Phtharankota Station was being ob- 
served, where the referring mark was constantly intersected. Captain Carter attributed this to 
the expansion and contraction of the 17i feet tripod stand which had in this Series taken the 
place of the ordinary masonry pillar. I n  the beginning of the season the stand was protected 
from the prevailing wind from the north-east ; the extremes of temperature were not so great, 
and it was not till March that this peculiarity became apparent. By protecting the stand 
on all four sides, though there was still a tendency for the readings to diminish, the decrements 
were much less. The most curious feature in the case was that the levels attached to the 
body of the instrument, (and one of them was a particularly sensitive one) remained very 
constant. The triangular errors were large, but this could be accounted for by the rays 
being grazing and often passing over tanks and rice-swamps ; the signals were steady, and 
only on one occasion had work to be stopped on account of unsteadiness, and then it was due 
to the lamp-man neglecting to isolate his lamp from the part of the platform on which he sat. 

During this field season Captain Carter extended the principal triangulation from the 



south, to the edge of the great plain of Tanjore, which is commonly known as the Cauvery 
(Khveri) delta, and selected the stations for another hexagonal figure in advance ; he was 
relieved on the 1st of June by Lieut.-Colonel Branfill. 

Work was resumed in the following November, and for the first month the whole 
Berow 1877-78. strength of the party was brought to bear on the operations 

PBBBOIPHEL. for the selection of additional stations in advance. Heavy 
w.-colonel B. R. Bra&, DY. Supt., hrd w e .  rain fell at  this time and the country became a vast paddy 
Mr. Q. Belchem, Surveyor, 4th Grade. 
,, C. D. potter, b t .  surveyor, 1st G d e .  (rice) swamp, which, though bright and green, and a g10- 
,, A. H. Bryson, ,, r, ,, rious siglit for the eyes of persons just arrived from the 

dried-up and famine-stricken province of Mysore, wrts deplorable from a Surveyor's point of 
view ; the ground was saturated with water, and thus to quit the high roads without sinking 
deep in mud was practically impossible; every square yard moreover excepting only the 
surfaces occupied by tlie villages, towns and roads, was under rice cultivation. 

The triangulation was carried over the Cauvery delta and into the valley of the Coleroon 
(Kolladam) river ; but this was done with great difficulty, and only after much careful exami- 
nation of the ground, with a view to finding the Lines which presented fewest obstacles and 
greatest advantages; for the country was much wooded and intersected by numerous water- 
channels. Colonel Branfill writes :-" But for the existence at Kumbakonam of a lofty tower, 
" appertaining to the Provincial College, which afforded a sufficient height (72 feet) to overlook 
<' most of the cocoa-nut and other trees--of which there are dense groves in and around the 
c6 tower, and which are so valuable as to make their removal prohibitory, even were their pro- 
" prietors at all willing to allow them to be cut down a t  any valuation-the passage of the delta 
" might not have been effected". Further on a t  Tirupanandtil, a cc  mandap " or detached open 
temple was met with, the flat roof of which was also found to be a suitable sits for a principal 
station. I n  all other cases stations had to be specially constructed on the general level of the 
ground ; and tlie selection of suitable sites, with the minimum of trees and other obstacles 
on the lines between them, was a most difficult and trying operation. 

The out-turn of work by the close of the field season, whether measured by the area 
covered or the length of line spanned by the final triangulation, was in consequence small. 
The number of principal angles measured with Trougbton and Sirnms' 24-inch theodolite 
was 38, fixing ten new principal stations, arranged so as to form two hexagonal figures, 
which covered an area of 408 square miles. 

The operations of this season were mainly confined to the tract of country, known 
as the Cauvery delta, which consists of an even plain of alluvial deposit, containing a 
comparatively large proportion of sand, and having a good slope of 3 or 4 feet per mile. 
According to the levels of the South India, Railway the bed of the Cauvery from K.a& to 
within 30 miles of the coast has a pretty even fall of near 4 feet a mile; in the next 10 
miles the gradient decreases to about 3 feet a mile, and in the vicinity of the coast i t  
does not exceed 2 feet a mile. Continuing this examination of the declivity by means of 
the Government Marine charts, the fall out at  sea increases in the first 14 miles to 6 or 6 
feet per mile, to 8 or 9 feet per mile for the next 9 miles, to 24 feet for the next 6, and 
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to 38 feet for the last 10 examined up to 37 miles from the coast. This rapid deepen- 
ing of the sea is a noticeable fact, but it seems only natural, if the present coast-line is of 
purely fluviatile formation. The character of the alluvium altera and generally deteriorates 
in fertility as the distance from the head sluices of the Cauvery channels increases. It varies 
from a rich red or black loam to a pale sandy clay, the sand increasing and the clay diminish- 
ing from west to east, and but for the annual fertilizing floods would be anything but rich 
and productive. Without artificial manure the land usually bears but one crop yearly. 

The sea-board flats are well raised above sea-level, and further protected from high 
tides and storm-waves by a high sand-ridge along the coast. Cyclones have been f r e  
quent, but have never made any great devastating inroad. The formation of this coast-ridge 
appears to be explained by the strong sea breezes which prevail in the hot and dry season, 
and, blowing strongest at the hottest part of the day, when the sand of the sea-beach is 
driest and most easily raised, continually drift it  up inland to accumulate under the shelter 
of the coast vegetation. It is thus formed into a ridge, or line of hillocks, parallel to the 
shore-line at  the inner and upper edge of the beach, frequently standing at  a steep slope on 
both seaward and landward sides. The sand-drift does not appear to extend far inland, 
being kept down by the fringe of palms and other vegetation that usually grows near the 
coast. This advanced vegetation equally protects the sand-ridge from being blown out to 
sea in the violent winds of the south-west monsoon. 

As to whether the coast-line of the Cauvery delta is altering, it may be well to con- 
sider the elements of change at work. The first to be noticed are the silt-bearing floods of 
the autumnal rains, which are doubtless yearly raising the level of the land generally and 
tending to make i t  encroach on the sea, extending the coast-line eastwards and shoaling the 
sea-bed, a slow but unceasing process, which may wax and wane and seem even sometimes to 
contradict the effects which must inevitably occur sooner or later. The process of new land- 
formation may be much slower now than it was before the great irrigation works were be- 
gun, but so long as fresh silt is brought down by the annual floods, it cannot cease altogether. 
The heavier sand is dropped first as the current slackens, while the lighter is carried on till 
the river current is lost in the quiet depths of the open sea. 

The next element of change is the wind, which acts both directly and indirectly, and 
in various ways. First there is the north-east monsoon, acting indirectly by means of the 
southward, 'long-shore current which carries the silt-bearing floods more or leas down the 
coast and causes them to deposit their heaviest burden to the south of the river outlets, thus 
commencing the sand-banks, which help to shift the river mouth northwards. This wind 
cannot act directly on the shore sand to the north of the river mouths, because the sand is 
then moist by the recent autumnal rains, the heaviest rain of the year. But the southward 
set of the rollers and beat of the surf must tend to drift the shore-sand, loosened by its vio- 
lence, southward across the river mouths, which it shoals, helping to form the bar of sand- 
banks and islands usually found in such situations. 

I n  January and February the north-east monsoon gradually changes into land- and sea- 
breezes, which increase as the spring advances with clear weather and a hotter sun. The 
sand of the sert-shore rapidly dries and is drifted by the sea-breezes to the top of its slope, as 
long as there is loose sand to drift and nothing to shelter it. The sea-breezes veer gradually 



to the south-east and southward witil in May they become strong 'long-shore winds from 
the south, directly transporting northward much of the blown sand collected along the 
coast-ridge, in clouds which settle in the hollows and tend to fill up and choke the southern 
edges of the river out-falls and so to shift them northwards. 

With the change of wind from the north-east in January to the south-east and south 
in April and May, the 'long-shore current changes from south to north, latterly running 
rapidly northwards and bringing in the heavy sea-rollers obliquely to the coast from the 
south-east, to dash in lines of roaring surf on the shore, washing the sand of the beach 
northwards at every stroke. This double action drives the river mouths northwards. 

Whether this is the right explanation or not, the fact remains that the mouths of the 
rivers of the Coromandel Coast are continually shifting northwards. This is best seen in the 
Mahknadi and Cauvery, but is also noticeable in the PEnner, Nagari, Kiirtalayh, Kuam, PtWr 
and Baigai. It is not so prominent in the Godkvari, Bellar and Tamrapani, the first of which 
has one outlet apparently to the south of its delta, and the Kistna (Krishna) seems to contradict 
this tendency; but these apparent exceptions probably admit of some explanation. On the 
west coast the dhbmchement of the NEtrhvati exhibits a similar tendency to shift to the 
north; this is probably due to the set of the current, and the violent beat of the breakers 
during the south-west monsoon which has nothing to' counterbalance it, The same tendency 
of the river mouths to shift northwards may be observed in Ceylon. 

After shifting to the north for an indefinite period, during which it seems probable 
that the bed of the river must be silting up, especially near the outfall where the current is 
less, some unusually high flood may be expected to top the bank and thus form a new outlet 
to the south. This may possibly occur near the head of the delta, and the new channel may 
take its course along the southern edge or border and recommence the process of shifting its 
mouth northward again. This may be the explanation of the Kistna apparently flowing 
along the southern border of its delta ; it also points to a possibility of the Cauvery doing 
the same thing some day. 

When a river has opened a new mouth and abandoned the whole or a portion of its 
course, especially that which ran parallel to the coast, it seems only likely that a lagoon or 
back-water will be formed, which will sooner or later silt up and eventually be entiroly 
reclaimed from the sea. 

Having thus considered the muses of the northward shifting of the river mouths on 
the Coromandel Coast, to which the Cauvery has been subject continually during the forma- 
tion of its delta to the east of Trichinopoly, the probable history of its more recent inland 
course offers itself for consideration. 

Dr. Burnell of the Madras Civil Service states, he has met with no mention of the 
Coleroon, which is now the principal bed of the lower Cauvery, by the early geographers, 
.and thinks that the channel which passes by Kumbakonam and Mhyavaram and enters the 
sea, a t  mveripatnam  having retained the name of Cauvery throughout its course, was the 
main channel of the river till the 10th or 12th century. 

From Ptolemy's map of the coast of India it would appear that 2,000 years ago 
there was a spit of land jutting out into the sea a t  the Cauvery mouth near " Chabin's 
.Emporiumu (Uveripatnam), of which there is now no trace, either above or below the 
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sea-level contour line. Such a spit or shoal would, however, naturally disappear, if the 
river mouth shifted, or if any thing stopped the deposition of silt which formed it ;  and 
this must have happened, when the great irrigation works at  the head of tlie delta were 
constructed. 

At present the Khveripatnam mouth of the Cauvery is nearly silted up, and the 
principal outlet of the surplus flood-water is now by the mouth of the Coleroon, wliere 
according to recent maps, a new deltaic projection and shoal are forming. The great irriga- 
tion works are supposed to have been constructed in the 10th and 12th centuries, but local 
traditions represent them as early as the year 200 A.D. I n  any case the delta has been 
under irrigation from time immemorial. The story of the Cauvery main channel would 
seem to be somewhat thus :-After some long period of silting up from the deposit left by 
the annual floods, the river in some unusual inundation must have overflowed its banks, and 
found a new and easier course. 

The survey operations in this district were resumed in November, 1878, at the Cole- - - 
Eleamn 1878-79. roon river, a few miles north of Kurnbakonam in Tanjore, 

PEBBONNBL. where the work of the preceding season llad been conclud- 
~t.-colonel B. B. Branfill, DY. Supt., 2nd Grade. ed. Passing through the north-east corner of tlie Trichi- 
MT. O. Belcham, Surveyor, 4th O d e .  
,, C. D. potter, ABS~. surveyor let Qrade. nopoly district, the principal series traversed Soutll Arcot, 
,, A. H. Bryaon, ,, ,, 8rd ,, running parallel to the coast-line at  a distance of 16 to 35 

miles inland through a country hitherto devoid of trigonometrically fixed points. During 
the field season the direct distance spanned by the principal series was 77 miles, and the area 
covered by triangulation was 1,887 square miles. 17 principal stations were fixed, and 
1,900 square miles in advance were reconnoitred for the triangulation remaining to complete 
the series. Two azimuths of verification were observed. 

The country actually operated over lay in the alluvial flats of the Coleroon, Bellar and 
South P6nner rivers, and the upland plateaux between them. One of these plateaux pre- 
sented an undulatory surface covered with low bush and devoid of any prominent elevations; 
it was very difficult to traverse and necessitated a long and careful examination before a 
system of mutually visible points could be discovered suitable for stations of the great trian- 
gulation. 

I n  the following season, 1879-80, the South-East Coast Series was completed. The clos- 
Semos 1879-80. ing operations lay in the plain of the Carnatic (Karnatik), 

PIBBON~L. which, being studded with hillocks and mounds of rock, 

Lt.-Colonel MI. a. D. potter, B- B. Bmnm, heistant Dy. Buroeyor 2nd l e t  ,, was eminently favourable for the triangulation. Lieut.- 
,, A. H. Brgson, ,, 3rd 9, Colonel Branfill commenced the final observations witli the 

24-inch tl~eodolite at  Kaniyanh on the 6th of December, and continued with out in t,erruption, 
except the long round-about marclles obliged by want of roads and two or three bouts of 
rainy weather, until the work was finished at  St. Tllomas's Mount, tlie fifteenth station visited, 
on the 26th of February. I n  the interval he had fixed 13 new principal stations, and closed 
upon two other previously fixed stations, MAvand6r and Malaipedu, which appertain now 



to the Madras Longitudinal Series. Two sets of observations for azimuth were taken a t  
Injambslkam and St. Thomas's Mount Stations. 

The greater part of the districts of the south-east coast of India was taken charge of by 
the British Government in 1836, and since then the land has undergone but few changes 
owing to the great regulating works that have been constructed for keeping the floods 
under control. Near the coast and more especially a t  Point Calimere (Kalimiyar Munai), 
there are extensive salt-swamps with patches of jungle and desert. Tlle Kudikarai salt-marsh 
covers nearly 100 square miles, being about 20 miles long east and west and 6 miles wide north 
and south. It is used as a vast salt-pan under Government supervision. The two highest 
spring tides of May and June (called by the natives ' Chittrai Parvam' ' full-moon of May' and 
'Visakha Bellam' 'June flood ') overflow the seawall and fill the swamp with brine, which is, 
in favourable seasons, soon crystallized under the evaporation from the sun and the dry west 
winds. The south-east and southerly breezes that prevail in May probably combine to 
m k e  the spring tides of this season unusually high. 

A considerable degree of sanctity is locally attributed to Vedhranyam (veda-forest) and 
to Kudikarai (promontory-shore) from a tradition that here, as subsequently at the R4mesva- 
ram promontory, the mythic hero R&ma tried to make a causeway to Ceylon. There is now 
daily postal communication by open boat between India and Ceylon at this place. 

An impression exists that Palk's Bay is silting up, but this process must be exceed- 
ingly slow, as no large rivers now discharge any great proportion of their silt into this 
receptacle. The Vegavati outlet scarcely ever discharges, and as more irrigation works are 
introduced, the proportion diminishes. Still this is to a great extent an inland sea, sur- 
rounded by a sandy shore from which the land-breezes and strong southerly and westerly 
winds must bear some drift to deposit. Moreover the northward beat of the surf along the 
north-emt coast of Ceylon from April to September, and the southward beat along the 
east coast of Tanjore from November to January, must tend more or less to shoal the 
entrance to Palk's Bay from the Bay of Bengal. 

This sea was known to the old Geographers as Sinua B r g a r h ,  or, according to 
Colonel Yule's map of ancient India, as Sinus Argalicus. The early Arabian voyagers called 
it 'ma abar' i.e., the ford, ferry, or passage, and thence the country beyond, now known as 
Malabar, received its name. 

It is an interesting question, whether the line of sand-banks and islets forming 
Adam's Bridge, between Rslmesvararn and M a d r ,  is undergoing any permanent change. 
There exist traditions, that a t  one time it was possible to walk across at low-water dry-shod, 
but this does not seem to have occurred within modern historic times. On the other hand it 
appears that there was a considerable trade carried on between Arabia and China through 
these straits, and one can hardly suppose that it could have been done in such small vessels 
as can have alone passed through the passages in Adam's Bridge previous to the excavation 
of the Pgimban channel by the British Government, unless there were passages that have 
silted up since. I n  a Portuguese manuscript of 1685, by a Captain Ribeiro, which Colonel 
Branfill believes to be reliable, it is stated that there was then "no passage, except two narrow 



" canals, one by Ramanacor and the other by Manaor", and that "a small ' sumaca' only can 
'' pass by either at high-water." 

At the present time there is a single channel at Manh answering this description, 
and none elsewhere, except the new passage a t  Ptimban, which has been cut artiiicially 
through the rocky reef at a place where, in quite recent times, the old stone causeway 
had been breached by storm-waves, which also destroyed the adjacent town on the spit of 
land west of Ptimban between Toniturai and Bettilai Mandapam. The surf beats heavily 
along Adam's Bridge during both monsoons, and a strong current sets constantly the same 
way as the wind ; at other times the current varies with the tide, and one would suppose that 
no sand-banks could withstand the violence of the wash over them at every change of tide. 
Still the isleta and sand-banks do remain as a whole, albeit probably in a state of frequent 
change individually. The growth of coral is active here, and new islets are said to be form- 
ing where there were none, and old ones increasing. 

Tanjore appears to have been occupied from very early times by Tamil people, over 
whom the Cholan or Soran dynasty held sway for many centuries prior to the 16th, and whose 
country was known as the "Choramandalam" (Coromandel). The Cholan capital was a t  
different times at Conjeeveram (Khnchivaram), Uraiydr near Trichinopoly, Tan j ore and 
Kumbakonam. The Telugu Nayaks succeeded the Cholan kingdom and ruled in Tanjore for 
more than a century up to 1675, when the Mahratta princea superseded them, and reigned 
there until they were themselves superseded by the British Government. 

South of the parallel 10" 30' but few secondary points or land-marks could be fixed 
owing to the flat and wooded state of the country ; in a few cases ray-traces had to be carried 
between contiguous principal stations, and whilst these were being executed, observations 
were taken to all visible points in the vicinity that might be useful hereafter for topogra 
phical purposes. 

In the field seaeon of 1876-77 a considerable number of masonry buildings, chiefly 
temples, were fixed by a theodolite and chain traverse to serve as points from which the position 
of the principal stations could be recovered in case the pillar and mark-stones above ground 
should at any time have been removed ; these points being known would also be useful in any 
future survey of the country, as they were buildings likely to endure for a considerable time. 

I n  1877-78 the plain of Tanjore was reached, which wm known to have been trian- 
gulated by Colonel Lambton in the year 1800. The country waa not so thickly wooded and 
therefore more suitable for secondary work, than it had been to the south, and several point8 
were fixed, including the great pagoda at the town of Tanjore. Unfortunately, though thh 
very place had formed one of Lambton's principal stations, and a base-line had been measured 
in its vicinity, the original mark could not be found, and Tanjore was thus useless w a con- 
neotion between the ancient and modern survey. 
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I n  the two following years a great deal of secondary work was carried out, the country 
becoming more open after the Coleroon river had been crossed. The original design of 
making the series follow the trend of the coast being abandoned, the principal work waa 
carried between the old Coromandel Coast Triangulation and the more general net-work to 
the westward (shewn on Colonel Lambton's chart), and thus several points of this old tri- 
angulation were able to be connected on either side by secondary work. Moreover a tract 
of country previously devoid of fixed points was now well covered and a great gap was filled 
up, which had b a e d  the efforts of the earlier Surveyors. 

The coast-town of Porto Novo on the eastern flank, and the two hill stations of 
Tiy&g;rt Drug and Tiruvannhalai on the western, were observed and fixed from princi- 
pal stations; but the positions of the light-houses of Pondicherry and Negapatam were 
too far away from the main series to be thus determined, and secondary chains had to 
be carried westward for the purpose. The work was entrusted to Mr. Potter who h t  
occupied himself with the Pondicherry connection. This he found s matter of no diffi- 
culty necessitating only the introduction of three secondary points. He then moved on 
without delay to the larger and more important work of laying out the minor series to 
Negapatam. Kumbakonam-&angudi was chosen aa the side of origin, and a chain of eight 
single triangles was required to complete the connection. This series passed over a thickly- 
wooded country and could not have been executed a t  a moderate cost, had it not been that 
there were lofty temples-commonly called gopurams-in some of the intermediate villages, 
from the summits of which mutual observations could be taken. These temples are tall, 
ricketty brick structures, consisting of an oblong basement, usually of stone, pierced for the 
gateway, surmounted by a pyramidal spire of many storeys tapering up to a narrow ridge 
and profusely covered with stucco ornaments. They are seldom or never used except by bate 
and vermin, and the many floors and stages within them have Been allowed to fall in, so that 
access to the summit is dangerous, and when attained, is quite unsuited to observe from 
with a theodolite. Mr. Potter overcame these difficulties by means of temporary staging, 
long ladders, and a portable striding platform, which he devised and carried with him, and 
with which he was able to set up the 8-inch theodolite on seven gopurams and thus complete 
the series. 

By means of this minor triangulation three points were fixed in Negapatam, and four 
others on the coast to the north, including the spire of the Roman Catholic Church at  B i k a l .  
By observations from three stations on the north of the series the position of the Mhyavaram 
gopuram was also determined. 

S. Q. BURRARD. 
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On the completion of the Simultaneous Reduction of the Southern Trigon it was found 
that the errors which had actually been dispersed over the South-East Coast Series, between 
the origin Mhvandh-Avirimodu and the terminus Roilpati-Kulayanalllir, were as follows :- 

I/ 

In Latitude of Koilpati ... ... ... + 0.174 
... ,, Longitude ,, ... ... - 0.472 

,, Azimuth of latter side ... ... ... + 8.882 
... ... ,, Side { Logarithm of latter side + o*ooo,oo42,3 

giving a ratio of about 0 -  62 of an inch per mile. 

The trigonometrical heights above sea level are checked at sixteen stations by Spirit- 
levelling operations, the average correction applied to each section being 1 * 4 feet. 

The Ceylon Branch Series forms a pendant to the South-East Coast Series and there- 
fore did not enter the general reduction. The corrections which it has received in latitude, 
longitude, azimuth and side are only such as are due to the cl~ange produced by the reduction 
in the side of origin, viz., KAnjarangudi-YervAdi. The trigonometrical heights above sea 
level are checked at t hee  stations by Spirit-levelling operations, and at four stations by 
noting the level of the sea at certain times for at least two days at each station while the 
trigonometrical operations were in progress, the average correction applied to each section 
being 1 3 feet. 

December, 1887. 



S O U T H - E A S T  C O A S T  S E R I E S .  

PRINCIPAL TRIANGULATION. ALPHABETICAL LIST OF STATIONS. 

-*- 
Bangudi . . . XXVI. 
Annaplinayakanpati . LXVIII. 

Arapoth LXII. 

Arasapat . . . XXVIII. 
Avirimodu . . . XXXIX. 
(of the mad nu^ Longitudinal Berim). 

K%kkr&kota . . . 
Kallakota . . . 
Kdlapat . . 

, 
Kaliirunikhd . . 
U n 4 d  . . 

\ 

K M a k i i n d h  . . . 
Kaniy anbr . . 

Koilpati . . 
(of the Great bm Meridional &BI, M o n  80 to 18q. 

XVI. 
VIII. 

v. 
XX. 

LXIII. 
XXXII. 
XXXV. 

VI. 
XXXVI. 

XLIV. 
XIV. 

11. 
LIX. 

XXXVII. 
LXV. 

IX. 
LIII. 
XII. 

LXXXIII. 

Kuchb  . . XVIII. 
Kulamanglrlam . . XL. 
Kulattk XIX. 

Kula yan all iir . 
(of the Great Am Meridional brim, M o n  8" to 18'). 

Kurnbakonam . . 
Mallipat . . 
ManEgandi . . 

1 Manikarnkota . 
MAvandiir . . 
(of the Madras Longitudinal aerier). 

Mutupatnam . 
Mu tGruni . . . 
Mutuvhcheri . . 
Nambudalai . . 
Narasingapuram . 
N&ydrkoil  . . . 

Parutikota . . 

LXXXV. 

XXIII. 
VII. 

XLVIII. 
XLVII. 

XLI. 
XXXIV. 

LXXII. 
XXXVIII. 

LXXIV. 
I,xXI. 

LII. 
LXX. 
xxv. 

XLIX. 
111. 

LV. 
XXII. 

XLIII. 
LXIV. 
XLII, 

XXIX. 
XXXIII. 
XXXIV. 

IV. 
XV. 

I. 
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Piiragudi . 
PuUpati 
Putagaram . 
PGvatiir 
Ramnad 
R&rhutiraikota 
RGtavayal . 
Salpai . 
Sambuttiyendal 
Sembalavayal . 
Seppalhttam 
Sirukambh . 

hanakamunai 
Appa Tivu . 
Gandhadna . 
Kachi nvu,  N. 
Kachi Tim, 8. 
Marakiayhrpatnam 
Madnam K m i  
~ u s a l r n v n  . 

C E Y L O N  B R A N O H  B E B I E B .  

PXINCIPAL TRIANGULATION. ALPHABETIOAL LUT OB 8 T A T 1 0 B s - ( C o n t i ~ .  

LXXXVIII. 
LXXVI. 

LXXXIII. 
LXXXVI. 

LXXXVII. 
LXXXI. 

LXXXV. 
LXXX. 

. LIV. 
. . LXVII. 

. XXIV. 
XXXI. 

LVI. 
XXX. 

. XXXIX. 
. XVII. 

LVII. 
. XLV. 

XIII. 
XLVI. 

PGriyapatnam . 
Pis4su Mundal 
Pfimurichdn 
Nvarasanhalli Tim . 
UmaswBmi Madam 
Orimunai 
v&lairnvu . . . 

Supaltipuram . 
Siirangudi . 
Tanichanthai . 
Taraigudi . 
Tirupanandhl Mandap . 
Ulund6rpet . 
flrannankudi . 
Uttarakoshamangai 
Vallam 
VEnniybr . 
Viramangalam. . 
Yervhdi . 

LXXIII. 
LXIX. 

LXI. 
LXVI. 
XXI. 

XI. 
LI. 

LVIII. 
X. 
L. 

XXVII. 
LX. 

LXXVIT. 
LXXXIV. 
LXXXII. 

LXXV. 
LXXIX. 

LXXXIX. 
LXXVI 11. 



S O U T H - E A S T  C O A S T  S E R I E S .  

PRINCIPAL TRIANGULATION. NUMERICAL LIST OF STATIONS. 

XXXIV 
(of the Madma Longi td id  Beries). 

XXXIX 
(of the Medree Longitudinal &dm). 

VI 
V I I  
V I I I  
IX 
X 
X I  
X I 1  
XI11 
XIV 
xv 
XVI 
XVII 
XVIII 
XIX 
xx 
XXI 
XXII 
XXIII 
XXIV 
XXV 

. Mbvandtir. I XXVI 

. . Avirimodu. 

Pijnniir. 

. Kaniyaniir. 

Gingee. 

Kallapat. 

Mallipat. 

. Ch~ndamangalam. 
Kiliylir. 
Vallam. 

. Ayyampet. 
Salpai. 

Kuchh. 

Kulattbr. 

. KaohipErumQ. 

Tirupmdi i l  Mandap. 

Nayinipiri y Bn. 
Kumbakonam. 

XXVII 
XXVIII 
XXIX 
XXX 
XXXI 
XXXII 
XXXIII 
XXXIV 
xxxv 
XXXVI 
XXXVII 
XXXVIII 
XXXIX 
XL 
XLI 
XLII 
XLIII  
XLIV 
XLV 
XLVI 
XLVII 
XLVIII 
XLIX 
L 
L I  
L I I  
L I I I  

Blangudi. 
. V-ngalam. 

Arasapat. 

Parutikoh. 

RBr&mutiraikoh. 

. Pbvatbr. 

. Kakkrhkota. 

Phtharankota. 
Patukoh. 

. Kallakotcl. 

. Kalbruniktid. 

. Khakkurchi. 

. Merpanaiw. 

. RGtavayaL 

. K~h~mngalam.  

. M99br. 

. Pallathivayal. 

. Okkbr. 
w. 

. 0embalavayal. 

. Sirukambk. 

. Manikamkota. 

. ManEgrtndi. 

Nambudalai 

. VGnniy6r. 

. ~mnnankudi. 

. Mutupatnam. 

K6dikulam. 



SOUTH-EAST COAST 0ERIES. 

PRINCIPAL TRIANGLULATION. NUMERIOAL LIST OF STATIOXS-(Corbirwd). 

LIV 
LV 
LVI 
LVII 
LVIII 
LIX 
LX 
LXI 
LXII 
LXIII 
LXIV 
LXV 

LXXV 
LXXVI 
LXXVII 
LXXVIII 
LXXIX 
LXXX 
LXXXI 
LXXXII 

. Piiragudi. 

. Nhy adrkoil. 

. Ramnad. 
Sambut tiyendal. 

U ttarakoshamangai. 
. Khjarangudi. 
. Y ervhdi. 
. Tanichanthai. 

. Arapoth. 

. KadalBdi. 
OpilBn. 

. Kidtitirukai. 

LXVI 
LXVII 
LXVIII 
LXIX 
LXX 
LXXI 
LXXII 
LXXIII 
LXXIV 
LXXXIII . Koilprtti. 
(of the Great Arc Meridional &rim, Section 8" to 10. 

LXXXV . Kulayanalllir. 
(of the Great AN Meridions1 Beriw, W o n  8" to 18q. 

C E Y L O N  B R A N O H  S E R I E S .  

Ptvartmnhalli !Ern. 
. Appa !Em. 
. Pzriyapatnam. 
. V&lai mvu. 

Rglmasw&mi Madam. 
. Musal !Em. 

Marakaydrpatnam. 
. Pbmurichb. 

LXXXIII . . Qandhamha. 
LXXXIV . . . Pisbu Mundal. 
LXXXV . M d n a m  ILarai. 
LXXXVI . . Kachi!Evu, N. 
LXXXVII . . Kachi Tivu, 8. 
LXXXVIII . . Amamkmunai. 
LXXXIX . . . . lhimunai. 



S O U T H - E A S T  COA4ST S E R I E S .  

DESCRIPTION O F  PRINCIPAL STBTIONS. 

The Principal Stations of the South-East Coast and Ceylon Branch Series are in part situated on 
hills, high mounds, sand hillocks or sand ridges, and in part in low ground of black cotton soil, in sandy flats, 
along the coast and on islands ; a few are placed on lofty buildings. 

The first are of two kinds, those on hills and high mounds consist of solid, circular isolated pillars 
of masonry, 3% feet in diameter, surrounded by annular walls of masonry 13 to 18 inches thick, and a platform 
of earth and stones for the accommodation of the observatory tent. I n  the centre of the upper surface of the 
pillar a mark (circle and dot) engraved on stone, is imbedded in the normal of one or two other similar marks 
previously inserted within the pillar. Those on sand hillocks or sand ridges, where no solid foundation for a, 
pillar could be found, are usually defined by a wooden pile driven deep into the sand, carrying a mark en- 
graved on its summit, whilst the theodolite stand and the observatory tent were supported on other piles 
similar1 y driven. 

The stations other than hill stations are of various forms. Those named trestle stations from the fact 
of the theodolite having been supported on a trestle, either 1 7 i  or 24 feet high, during the observations 
are sometimes small isolated pillars of the same construction a,s those at hill stations, sometimes they consist of 
solid or perforated pillars from 7 to 16 feet high built in rectangular blocks surmounting one another, each 
succeeding block bebg contracted so as to leave a plinth at its base, the uppermost block being in some cases 
circular and 39 feet in diameter: these pillars rest on solid blocks of concrete or masonry forming a firm 
foundation. When the pillars are perforated two mark-stones are imbedded, the upper in the surface of the 
foundation about a foot above the ground level to which access is obtained by an aperture on the east side. 
When the pillars are solid they contain two or more marks one at the surface and the others vertically below. 
The stations SXXI, XXXII, LIV and LV are of exceptional construction and are fully described. 

At stations where a trestle was not used perforated pillars were sometimes built to a, height of from 
11 to 26 feet for the theodolite to rest on and around them a timber scaffolding was erected for the observatory 
tent, these are called tower stations. 

Stations situated on high buildings need no general description, as they are fully described in all cases. 
At a l l  stations where a, mark-stone was inserted in the upper surface of the pillar, a small protecting 

pillar in the form of a frustum of a pyramid, 28 inches square at base, 20 inches at top and 3 i  feet high, was 
built over it having another mark-stone in its surface in the normal of the mark below; at some stations the 
protecting pillar waa built before the observations were taken, i.e., both the theodolite and signal were referred 
to the mark at the top of the protecting pillar. 



6; 3'. 
SOUTH-EAST COAST BERIES. 

On the completion of the observations most of the low pillar stations were covered over with high 
pyramidal mounds of earth about 16 yards square at base. 

The following descriptions have been compiled from those given by the Officers who executed the Series, mpplemented 
in a few instances aa regards adjacent villages from the Madraa Revenue Survey Maps (scale 1 inch = 1 mile) of the country 
traversed, and corrected, so far aa the local sub-divisions in which the several stations are situated, from the Annual Returns fur- 
nished by the district Officera to whose charge the stations are committed. Such reyorta are wanting for the Chingleput and South 
Arcot districts. The orthography is in accordance with the official list of names of places in the Madras Presidency, dated 4th 
November 1879, with this difference that the long d is shewn without an accent, in conformity with the rules for spelling names 
in Northern India, and the short e as I and o is treated in the same manner. Final vowels and those in well-known terminals are 
unaccented. When a name has acquired a popular spelling, the correct transliteration M given in parenthmi where the name 
occurs for the firat time. 

XXX1V.-(Of the Madrm Zongitzcdinal Se&s). MgivandGr or Mtimandtir Hill Station, lat. 12" 46', 
long. 79" 42'--observed at in 1865 and 1880-is situated on the summit and towards the N. extremity of 
thesouthern portion of the rocky ridge, about 150 feet high, at the southern end of the artificial bund of the  
Diisi Mhmandh (or Chenna Shgaram) tank, and about 7 miles S.S.W. of Conjeeveram (Khchivanrm). It is 
in the lands of the village of Narsamangalam, taluk Arcot ( h k a u ) ,  district North Arcot. 

This station waa built in 1865 presumably on or near the site of Colonel Lambton's station of '< Dooah Maurndoor", 
but no station mark waa found except a pile of stones round the base of an old staff fixed in a crevice of the rock and cut off flnsh 
with the surface. A mark was first made on the stump of the staff, and over this was built a aolid circular pillar of masonry 3+ 
feet in diameter carrying a mark engraved on stone imbedded in its upper surface 1.5 feet above the lower mark. The pillar was 
surrounded by the usual annular wall and platform. When the station was visited in 1880, the circular pillar and its upper mark 
were found apparently just as left in 1865, and no alteration in its construction was made. The directions and diatancea of the 
following villages are :-MBmandJr N.E. by E., miles I f  ; Dlisi N.N.E., miles 3;  and Naraamangalam S.E., mile f .  

XXX1X.-(Of the Madras Longitudinal Series). Avirimodu Hill Station, lat. 12"27', long. 79" 57- 
observed at in 1880-is situated on the western and highest point of the rocky hill which rises about 344) feet 
above its base, 4 miles S.S.E. of Maduhtakam, and 14 miles E. of the Chlidmpet road. The station is in the 
lands of the village of Avirimodu, taluk Madunhtakam, district Chingleput (Chdngalpatu). 

The station consists of a platform of stones 16 feet square, enclosing a solid, circular and isolatedpillar of maaony 
8& feet in diameter, which contains two marks, one engraved on the rock in sitfi and the other 1.6 feet above it on a stone imbedded 
in the upper surface of the pillar. The azimuths and distances of the following places are :-Avirimodu 45", mile f ; hda t t t i r  
29F, miles 1 f ; Chitrivirdi 164", mile f ; Karunguli (a small temple on a hill 2 miles N. of Maddntakam) 166" 22; miles 5-75 ; 
and Tiruvapsrdi (a rock temple) 85" 3V. 

I. P6nnGr Hill Station, lat. 12" 30', long. 79" 34'--observed at in 1879-is situated on one of the 
highest boulders forming the summit of a small rocky hill which rises about 260 feet above its base, immediately 
S. of the road to Chetpat, and about 6 miles W. by S. of the taluk town of Wandiwash (Vandavbi). It is in 
the lands of the village of Piinntir, taluk Wandiwash, district North Arcot. 

The station consista of a platform of atones and earth, 15 feet by 11 feet, enclosing a solid, circular and isolated pillar 
of maaonry 34 feet in diameter, which contains two marks, one engraved on the rock in sitd and the other 3 - 0  feet above it on a stone 
imbedded in the upper surface of the pillar. The azimuths and distances of the following places are :-P6nnlir 322", milea I f ;  
?'irumanit4ngal 11 lo, mile 1 ; Vangaram 287O, miles 14 ; &ichJr 230°, miles 1 f ; and Klittampat (temple W. of the village) 
38" 20', milea 1 f .  

11. KaniyanGr Hill Station, lat. 12' 47: long. 79" 24'--observed at in 1879-is situated on the 8. 
end of the summit of a rocky hill rising about 160 feet above the adjacent high ground, about 8 i  miles S. by 
E. of the old Arcot town, and 44 miles S.E. of Timri on the high road from Arcot to h. It is in the lands of 
the village of Kaniyantir, taluk Arcot, district North Arcot. 

The station consists of a platform of stones and earth, 3 feet high, enclosing a solid, circular and isolated pillar of masonry 
3+ feet in diameter, which contains two marks, one engraved on the rock in ritd and the other 3.0 feet above it on a stone imbedded 
in the upper surface of the pillar. The directions, azimuths and distances of the following places and objects are :-Kaniyaniir 154O, 
mile 1 ; Pudlir 267", mile 4; Nambitlngal S.S.E., mile f ; ChEmbed (temple) 230' 16') miles 1t; Arcot old town (southern of two 
white m i n h )  116" 55', miles 84; Arcot old town (southern of two dark minirs) 166" a', miles 84; Trijunction boundary stone 
pillar at S.E. foot of the hill 302' 40' ; and Trijunction boundary atone pillar at E.N.E. foot of the hill 240" 26'. 

111. Narasingapuram Hill Station, lat. 12" 3l', long. 79" 19'--observed at in 18794s  situated on the 
highest part of the rugged hill locally known as PBriyamalrti which rises some 400 feet above its base, on the 
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high ground between the villages of Narasingapuram and Murugamangtllam, nearly 11 miles 5. of &mi, and 
10 miles E. of Polkr. It is in the lands of the village of Naraaingapuram, taluk Polfir, district North Aroot. 

The station consists of a platform of atones and earth, 3 feet high, enclosing a solid, circular and isolated pillar of 
mmon ry  34 feet in diameter, which coritains two marks, one engraved on the rock in sift2 and the other 3.2 feet above i t  on a stone 
imbedded in the upper surface of the pillar. The lower mark a circle and dot, is engraved within a similar mark found cut on 
a large high boulder. Another old mark of a partly defaced circle and dot was found cut on an adjacent boulder t o  the N.E., 
distant 10.8 feet and nearly a foot lower than the new station mark. The azimuths and distances of the following places are :- 
Narasingapuram 100°, mile 4 ; Murugamangalam 275", mile 4 ; 6thalap4di (temple) 178" 19', miles 3 1 ;  Pol& (N. minaret of a 
mosque) 86' 16', miles 101; and Devikapuram (spire of a conspicuous hill temple) 41" 0', miles 2.12. 

IV. PErumukkal Hill Station, lat. 12" 12', long. 79" 47'--observed at in March and December 
1879-is on the roof over the east and innermost doorway (about 14 feet above the ground level) of the 
small cubic temple (14.3 by 14.3 by 14.0 feet) attached to the W. side of the great temple built on the last 
considerable mass of the isolated rocks to the S.E., which stud the great plain of the Carnatic (Karnatik) lying 
to the S. and S.W. of Madras. The hill consists almost entirely of solid, dark granitic rock surrounded by a pro- 
fusion of great and small pieces that have separated and fallen from it ; the main rock rises to a height of 360 
feet above the surrounding fields, and has on it a large stone temple and stone built walls of an old fortress. 
The station is 29.9 feet west, and 3+ feet higher than the position evidently occupied formerly by the flag-staff 
on the roof of the great temple which appears to have been the site of Colonel Lambton's survey station 
" Permacoil" of 1803. On excavating the roof to a depth of about 3 feet, no sign of a station mark was found, 
a part of a cylindrical stone pillar was set up to mark as nearly as practicable the site of the old flag-staff. It 
is in the lands of the village of PBrumukkal, taluk Tindivanam, district South Arcot. 

The station consists of a solid circular pillar of masonry 3+ feet in diameter and contains three mark-stones, the upper 
on the surface of the pillar and the second and third 2.27 and 4.05 feet respectively below the upper. The azimuths and distances 
of the followirig villages are :-RBmanBthapuram 14B047', mile 1 ; PErumukkal (centre of the village temple) 169" 5', mile 1 ; Nal- 
mukkal or Naumukkal 246" 46', miles 1 -95 ; and NallBlam 325", mile 4. When again visited iu December 1879, it is presumed 
from the absence of any remarks in the original records that the station was found iu good order and no alteration wae made in its 
construction. 

V. Gingee (ChBnji) Hill Station, lat. 12" 16', long. 79" 26'--observed at in 1879-is on the highest 
part of the famous rock fortress in the plains of the Carnatic, 17 miles W. of Tindivanam: the rock which 
forms the capitol or citadel of the fortress is a conspicuous and remarkably large single block of gneiss with 
precipitous sides and rounded summit, rising boldly from amidst the surrounding masses of broken rocks to a 
height of about 700 feet above the general level of the country. The great rock is generally called Rgjag6di, 
but is locally known as Valukupbrai, and completely dominates the other associated rocks of the fortress. The 
station is a little below the floor level in the spacious flat roofed building called Kavbttu Mandapam occupying 
the eastern part of the terrace or summit of the rock lying between the great vaulted Kalanjiyam (granary) 
and the old native flag-staff tower to the E.N.E. and near the precipice. It is in the lands of the village of 
Valukap&rai, taluk Tindivanam, district South Arcot. 

The station consists of a mark engraved on the rock a little below the floor level, 42.2 feet from the N. wall, 18.6 feet 
from the W. wall, 23.2 feet from the S. wall, 13-2  feet from the E. wall, and 1-1 feet from the S.E. corner of the south central pier. 
A low perforated masonry pillar, 3+ feet in diameter, surrounded by a platform 10 feet square, is built on the roof concentric 
with an old air or smoke hole which permits of plumbing over the mark in the floor: the upper surface of this pillar is 25.7 feet 
above the mark in the floor. The azimuth and distance of Krishnaggdi (dome on the summit of the Kacheri) are 231' 12', mile 0.91. 

VI. Kallapat Trestle Station, lat. 11" 67', long. 79" 36'-observed at in 1879-is situated on the 
extensive piece of rising ground locally named Jandamodu, 4+ miles E. by N. from Villupuram, 17 miles W. 
from Pondicherry (Puducheri), 500 yards S.E. by S. from the trijunction bo~in dary stone of Kallapat, Melphdi and 
Kurumkota villages, and 1+ miles W. by N. of Colonel Lambton's survey station " Chengcaud" on a similar 
point of rising ground called Kudimodu ; its site was identified by a slight mound and a few pieces of broken 
bricks. I t  is in the lands of Kallapat village, taluk Villupuram, district South Arcot. 

The station consists of a recta~igular perforated pillar of masonry 11 feet high, the upper 1 foot of which is circular and 
3+ feet in diameter, staridix~g on a foundation of solid masonry in which two mark-stones are imbedded, one at the ground level and 
the other 2-17 feet below it. The azimuths and distances of the following places are :-Kallapat 335", mile 0.84; Melpsdi 115", 
mile 0.75 ; Kurumkota 178", mile 0-51 ; ChEnk4d 250°, miles 1.60 ; NaraigLir (temple) 337" 18', miles 1.6 ; and Villupuram 
(Railway station) 77' 39', miles 4-43. 

VII. Mallipat Hill Station, lat. 11" 68', long. 79" 26'---observed at in 1879-4s on the summit of the 
higher of two isolated rocks rising to a height of 50 feet above ite base and locally. known as Mallipat Kunnu ; 
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the other rock called Ponnbttakbil from a small shrine on its summit, is 111 yards to the S.E. by E. The 
station is about 4 miles N. from the S. bank of the Pennar, and within a mile eaat of tlie old line of the road 
from TiruvEnanalltir to Qingee. It is in the lands of the village of Mallipat, taluk Villupuram, district South 
Arco t. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 3+ feet in diameter which 
contains two marks, one engraved on the rock in uitd and the other 1-67 feet above it on a stone imbedded in the upper surface of t h e  
pillar. The azimuths and distances of the followiug villagea are :-MRmpalapat 11°, mile f ; KBduvZtti 5g0, miles 2; ChEnnakun- 
nam 9S0, miles 3; Mallipat 143", miles 1.06; and K4nganlir 2a0,  miles If. 

VIII. ChEndamangalam Trestle Station, lat. 11" 4#, long. 79" 2bf-observed at in 1 8 7 9 4 s  situated 
on the high and somewhat isolated bluff of red soil and conglomerate forming a promirier~t eminence on tlle 
soutll bank of the PGnni&r river, about 1 mile S.W. by S. of the high road from Madras to Trichinopoly (Tiruchi- 
dpalli) and Salem (SElam), at  the 116th milestone from Madras. The str~tion is built on the highest part of the 
bluff and only a few yards from the declivity which is steep to the north and west but very gradual to the east and 
south-east. It is in the lands of P d d h  village, taluk Tirukoilhr, district South Arcot. 

The station consists of an earthen platform 3 feet high, enclosing a solid circular and isolated pillar of masonry, built on 
a foundation of solid masonry, in which three mark-stones are imbedded, oue ia the surface of the pillar, the second at the ground 
level 3.0 feet below the upper, and the third in the foundation 2-0 feet below the second. The azimuths and distances of the following 
places are:-ChEudamangalam (temple W. of the village) 20s0, miles 1.18; Vandipllaiyam (chattram on the high road) 137" 39', 
mile 1; TimmarEddip4laiyam (shaft at  the village temple) 276' 28', miles 1.10; and 'I'iruu4manall6r (centre of the gopuram or 
spire) 223" 20; miles 24. 

IX. Kiliytir Hill Station, lat. 11" 48', long. 79" 17'--observed at in 1879-is situated on the highest 
and to the N. E. end of a small group of scattered rocks, which, attaining a height of 76 feet above the base or 
100 feet above the more general level of the adjacent ground, lies about a mile to the S. of the village of Kiliylir 
and 2 miles W.S.W. from the conspicuous rocky hill of Kunnatttir. It is in the lands of Raghdthapuram 
village, taluk 'l'irukoilbr, district South Arcot. 

The station consists of an irregular platform of stones in a retaining wall of brick, enclosing a solid, circular and isolated 
pillar of masonry 34 feet in diameter, which contains two marks, one engraved on the rock in sitd and the other 3.0 feet above i t  on  
a stot~e imbedded in the upper surface of the pillar. The azimuths and distances of the following places are:-Kiliyfir 18z0, 
mile 1 ; Raghuutithapuram 155", mile 4 ;  Gllaigr4mam 77", miles 2; Tengunam 36O, miles la ;  aud Naivanai (temple) 11" 52', milea 
2.0. 

X. Vallam Trestle Station, lat. 11" 39', long. 79" 3#--observed at in 1879-is situated near the 
western end of the stony eminence named Kallumalai, one of tlie highest points of the elevated ground which 
extenda inland in a W.S.W. direction from Cuddalore (Glidalhr), between the Gadilam and Paravanh rivers, 
nearly 24 miles W. of the high road from Madras to Kumbakonam, at the 119th milestone from Madras, and 
8 miles S. by W. of Panruti. It ie in the lands of the village of Vallam, taluk Cuddalore, district South Arcot. 

The station consists of a rectangular perforated pillar of masonry 11 feet high, the upper 1 foot of which is circular and 
34 feet in diameter, standing on a foundation of solid masonry in wl~icl~ two mark-stoues are imbedded, one at the ground level and 
the other 1.8 feet below it. The azimuths and distances of the following villages are:-Vallam 100°, miles 1.39; Nadukuppam 
13g0, miles 1-08; KilGkuppam 173", mile 0.39; and Maranglir 296') miles 2. 

XI. Ulund6rpet Tower Slation, lat. 11°41', long. 79" 19'-observed at in 1879-is situated on the rising 
ground 1 mile S.S.E. from t11e public offices at the head quarters of a Magistrate's sub-division at  Ulundlirpet, 
about midway between the high roads leading from Ulundlirpet to Vriddhhhalam and to Salem, each of which 
passes within half a mile of the station, near the 12th milestone from Vriddhkchalam on the former road, and the 
123rd milestone (from Madras) on the latter. It is in the lands of Kir6nti.r village, taluk Ti rukoi l~ ,  district 
South Arcot. 

The station coneiats of a rectangular perforated pillar of masonry 11 feet high, capped with a circular granite slab 38 
inches in diameter, having an aperture in the centre and the name NBr4yanaawimi engraved on it in Telugu. This pillar stands 
over a foundation of solid masonry in which two mark-stones are imbedded, one at  the ground level and the other 2.0 feet below it. 
The azimuths and distances of the following places are :-Ulundlirpet (Kacheri building) 206'22', miles 1.17; NZmili (temple) 
853" 6', mile 0.91 ; Pilllir 32", miles 1.71 ; and Kuppam 127", miles 1.11. 

XII. KoiUnkuppam Trestle Station, lat. 11" 37', long. 79" 27'-observed at  in 1879-locally known 
as Vedakoil, is situated near the western edge of the laterite plateau which runs in a W.S.W. direction from 
Cuddalore, 26 miles distant; the ground is nearly flat and covered thickly with evergreen bush, and lies between 
Vriddhtlchalam and Panruti, The station is a bout 700 yards E.N.E. of a tank on the W. side of a hamlet called 
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Mudukuli or Mutultulikulam. It is in the bnds of the village of Shemakots, hluk Vriddh&chalam, district 
South Arcot. 

The station consists of a rectangular perforated pillar of masonry 7 feet square and 11 feet high, the npper 1 foot of 
which ia circular and 39. feet in diameter, standing on a foundation of solid msaoilry in which two mark-stones are imbedded, one 
in its upper surface at the ground level and the other 2.0 feet below it. The azimuths and distances of the circumjacent placei 
are :-Vedakoil (R.C. Chapel) 64", mile 0'16 ; Koilhkuppam 281") mile 0.97 ; Manaklillai 130°, milea 1-52; Irulakurchi 1M0, 
miles 1-85 ; and PEriyakipinkulam S17OJ miles 2. 

XIII .  Seppalhnattam Trestle Station, lat. 11" 33', long. 79" 34'--observed at  in 1879-is s i tuatd on the 
high ground called Kallankhd between the Yendalodai and Ch6neodai water-courses, 172 yards 8. of milestone 
No. 24 on the road from Cuddalore to Vriddhbchdam, nearly 6 miles W. of KurinjipAdi, 1% miles W. of the 
remarkable building called variously Pardesimadam, R&malingapillais&lai, &c., and + mile N. of the ChEnkulam 
or Ch6ngBileri tank bund. I t  is in the lands of the village of SeppalBnattam, t d u k  Vriddhtkhalam, district 
South Arcot. 

The station consists of a rectangular perforated pillar of msaonry 11 feet high, the npper 1 foot of which is circular 
and 89. feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one on its npper 
surface at the ground level and the other 2-1 feet below it. The azimuths and distancea of the following villages are :-Sep- 
pana t tam 40°, mile 0.68; Puliyanattam 8g0, mile 0.77; Miilaikuppam 189'; miles 1-59; and Vadavall& %go, milee 1.641. 

XIV. Khntidakijndth Trestle Station, lat. 11" 33', long. 79" 24'--observed a t  in 1879-is situated on 
the high waste land used as a burial ground, about 3 miles N.E. of Vriddhhhahm on the Manimukta river, 
100 yards E. of the little hollow called Savuriy&kulam, and 660 yards N. of a large pond named Udayambaran- 
kulam. It is in the lands of the village of KhAdakiindkn, taluk VriddhBchalam, district South &cot. 

The station consists of a rectangular perforated pillar of masonry 11 feet high, the npper 1 foot of which is circular 
and 39. feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one at about the 
ground level and the other 2.6 feet below it. The azimuths and distances of the following places are:-Pavalangudi (centre 
of the white pointed roof of the temple) 164" 2'; KBntrdak6ndBn 123", mile 0.17; Kuppanattam 336", mile 0.96; Narimadam 262", 
miles If ; and Kopurapuram (centre of the fine gopuram of a temple) 141" 27', miles 1-19, 

XV. Piidaiyiir Trestle Station, lat. 11" 21', long. 79" 33'-observed at  in 1879-is situated on 
rising ground, a dry sandy field called Mutukiillai, which appears to have been built over in former times, 660 
yards 8.8. E. from the ruined temple of Valaipuri fsvaran, and about + a mile E. of and nearly midway 
between milestones 139 and 140 on the high road from Madras to Kumbakonam. It is in the lands of the 
village of Piidaiyb, taluk Chidambaram, district South &cot. 

The station consists of a rect.angnlar perforated pillar of maaon ry 11 feet high, the npper 1 foot of which is circular and 
84 feet in diameter, standiug on a foundation of solid masonry in which two mark-atones are imbedded, one in ite upper surface at 
the ground level and the other 1.5 feet below it. The azimuths and distances of the following villages are :-P6daiylir 212O, 
mile 0.10; Cholataram 12B0, mile 0.75 ; and Mannhgudi 338", miles 6.2. 

XVI. Ayyampet Trestle Station, lat. 11" 22', long. 79" 27'--observed at  in 1879-is situated on the 
high ground bordering the VGllAr valley, on one of the s m d  outlying clearings in the evergreen jungle called 
Melkttduvettukiillai and K4chhpalhm, about 2 mile N.W. of the large Roman Catholic (Goa) Church of Ay- 
yampet. The station is 116 yards N.W. and 130 yards N.E. by E. of two boundary pillars which are 191 ymda 
apart. I t  is in the lands of the village of ~divar&ganallfir, taluk C h i h b a r a m ,  district South &cot. 

The station consists of a rectangular perforated pillar of msaonry 11.2 feet high, the npper 1 foot of which is circular 
and 34 feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one at the ground 
level and the other 2 feet below it. The azimuths and distancea of the following villages are :-Ayyampet 816", mile 0.74; 
Bthaniir 19Q, mile 1; Srimushnam 172", miles 24; and PBlaiyamkota 275", miles 34. 

XVII. Salpai Trestle Station, lat. 11" 15', long. 79" 29'-observed a t  in 1879-is situated in the B.E. 
corner of a field called NEllimarakijllai, midway between the homestead of Pattavarti and the Byangil! temple 
of Salpai towards tlie Chattram, mile S.E. of the junction of the AUiyeri tank bund with that of the Salpai 
tank, which is a portion of the great Piinnerikarai, a channel bank running N. and 5. between the Coleroon 
(Kiilladam) and the VGllh rivers. I t  is in the lands of the village of Salpai, taluk Udayhpilaiyam, district 
l'richinopol y. 

The station consists of a rectangular perforated pillar of masonry 7 feet square at base and 11 feet high, the npper 1 Foot 
of which is circular and 38 feet in diameter, standing on a foundation of solid masonry in which two mark-etonea are imbedded, 
one at about the ground level and the other 2-5 feet bclow it. The azimuths aud distances of the following vtllages are :-Pattavarti 
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18P, mile 0.14; Salpai 179") mile 0.66; Anjar4mplrlaiyam 205", miles 1-01; PBgalmodu' 80J mile 1; and TQtiy6rpattn 86", 
mile 0.93. 

XVIII. Kuchh Trestle Station, lat. 11" 13', long. 79" 36'-observed at in 1879-is situated on s 
small mound on the N. edge of the rice fields called Punjaveli, 2 mile W.S.W. of the village of Kuchfir, and 
316 yards in the same direction of the new temple of Lukshdr t iyana  PBrumail between the village and the 
Melkulam tank. It is in the lands of the village of KuchS, taluk Chidambaram, district South Axcot. 

The station consists of a rectangular perforated pillar of maaony 7 feet square at base and 11 feet high, the upper 1 
foot of which is circular and 34 feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, 
one in its upper surface about 44 feet above the surrounding rice fields and the other 2.2 feet below it. The azimuths and 
distances of the circumjacent places are :-Kunnavhsal (Ammankoil temple) 352" 22', mile 1.0; Omhmpuliy6r (temple) 297" 32', 
mile 0.95; Mannfirgudi (ceutre gopuram of the PZrumtil temple) 183" 51', miles 3.78; Kuchrir 2319 mile 0.34; and dyangudi 
64", mile f .  

XIX. Kulattlir Trestle Station, lat. 11" 17', long. 79" 23'--observed at in 1878-is situated on the N. 
edge of the KBcl~Snpallarn evergreen jungle and mile 8. from the E. end of the Villaipuranddneri tank. It is 
in the lands of the village of Kulatth, taluk Udaytirptilaiyam, district Trichinopoly. 

The station consists of a rectangular perforated pillar of masonry 7 feet square at base and 10 feet high, the upper 1 
foot of which is circular and 3# feet in diameter, standing on a foundation of solid masonry in which two mark-stones are 
imbedded, one in its upper surface 0.5 foot above the ground level and the other 2.27 feet below it. The directions, asimuths and 
distances of the circumjacent village8 are :-Kulatt6r 13BoJ mile 0.54; Devan6r 21g0, miles 44; and filaiy6r S.S.W., miles 5. 

XX. KachipBrumtil Trestle Station, lat. 11" 12', long. 79" 21'-observed at in 1879-is situated in the 
midst of the evergreen jungle, 280 yards S.W. by W. of the nearly obliterated depression in a field called 
Narikulipfilam, and f mile N.N.W. of the village temple of KachipEnunail. The station is in the lands of the 
village of KachipBrumSl, taluk UdnytkpAlaiyarn, district Trichinopoly. 

The station consists of a rectangular perforated pillar of masonry 7 feet square at base and 11 feet high, the upper 1 foot 
of which is circular and 34 feet in diameter, standit~g on a foundation of solid masonry in which two mark-stones are imbedded, one 
in its upper surface 0.5 foot above the ground level and the other 2.5 feet below it. The azimuths and distances of the circumjacent 
laces are:-Kallimangalam (centre of the dome of the temple) 99" 7'; Udayhpdaiyam (centre of the tower of the zamindwa 

%owe) 42" 18: miles 1.74; UdayCp4laiyam (centre of the chief gopuram or spire) S F  16: miles 1.43; Kachifirumtil Y M o J  mile 
0.73; filamangalam 182", mile 0.78 ; and B~ai* 171i0, miles 14. 

XXI. Tirupanand41 Mandap Station, lat. 11" 6', long. 79" 30'--observed at in 1878-is on the top of 
the principal mandap (cupola or dome) of the large Sivan temple. This mandap is 130 yards distant on the 
northern side of the street running due west from the great gopuram or entrance tower of the temple and on the 
west side of the high road from Madras to Tanjore (Tanjdv~ir), exactly opposite milestone No. 168 from Madraa, 10 
miles N.E. by N. of Kumbakonam, and 3 miles S. of Anaikarai, the Coleroon lower anicut. The station is in 
the lands of the village of TirupananM, taluk Kumbakonam, district Tanjore. 

The station is denoted by a mark-atone imbedded on the top of the cupola or dome of the building, after the removal 
of the finial (or kalaaam), very nearly 7 feet higher than the centre of the terrace-roof which is 27-7 feet square and 25 feet above 
the ground level. The station mark is 21.06 feet from each of the four corners of the roof. The %-foot trestle wae employed for 
the theodolite. After the observations were completed the finial was restored. 

XXII. Nayinipiriyh Trestle Station, lat. 11" 8', long. 79" 23'-observed at in 1878 and 1879-it3 
situated on a sand ridge or small mound in a field called Mijtaik6llai close to the open scrub jungle, about 935 
yards N.E. of the village temple, nearly 7 miles W. of Anakarai, the Coleroon lower anicut, 6 miles S.E. of the 
town of Udayhrpdlaiyam, and 6 miles S. by W. of Jayank6ndacholapuramY the present head quarters of the 
taluk. It  is in the lands of the village of NayinipiriySn, taluk UdayArpBlaiyam, district Trichinopoly. 

The station consists of a rectangular perforated pillar of maaonry 7 feet square at base and 10 feet high, the upper 
ortion being circular and $4 feet in diameter, standing on a foundation of solid masonry iu which three mark-stones are im- 

kdded, the upper Bush with its surface about 6 inches above the ground level and the second and third 1.0 and 3.4 feet respectively 
below the upper. When again visited in 1879, the itation was found in perfect order and no alteration in its construction was 
made. The azimuths and distances of the following places are :-Nayinipiriyhn (Sivan or fsvaran temple W. or N.W. of the village) 
63", mile 0.54; V9,drlmpatnam (Vimgnam of the S i v ~ n  temple) 177" 22', miles 1.84; and Murtiy4n (old masonry chattram on the 
old way from Udayhplrlaiyam to Kumbakonam) 345" 18', miles 1.48. 

XXIII. Kumbakonam Station, lat. 10" 68', long. 79" 26'-observed at in 1878-is on the middle 
of the flat roof of the square central tower of the Provincial College, built in 1873-74, on the left bank of the 
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Cauvery (Uveri) and 600 yards E. of the bridge over this river. The station is 10 feet E. of the cupola over the 
spiral stone staire. I t  is in the lands of the village of Ptirumphdi, taluk Kumbakonam, district Tanjore. 

The station consists of a solid circular pillar of brick masonry i)# feet in diameter and 6 inches high, built on the centre of 
the terrace-roof which is 44 feet above the floor of the building and 51 feet above the adjacent ground level. The azimuths and 
distances of the following objects are :-Canvery bridge (south abutment) 59" 18', mile 0.31 ; Karupfir village temple 214' 48', 
miles 1-46; Kumbakonam (tower of the Protestant Church, E. of the town) 289' 19', mile 0.93; Bviir (temple) 87'22', miles 
6.2; and Kumbakonam (ridge of the Sbrangaphi great temple at the E. entrance of the Viehnu temple) 81' 19', mile 0.86. The 
17t  foot trestle was employed for the theodolite. 

XXIV. Putagaram Trestle Station, lat. 10' 57', long. 79" 32'--observed at in 1878-is situated on the 
N.W. corner of the small patch of artificially raised ground used for threshing, called P u d W a m ,  in the midst 
of extensive rice fields between the Kirt imh and Araaillhr rivers or irrigation supply channels, 560 yards E. 
of the village of Putagaram, 4 miles E.S.E. from Tirunhgeavaram, and 7 miles E. of Kumbakonam. It is in 
the lands of Putagaram village, taluk Kumbakonam, district Tanjore. 

The station consists of a rectangular, perforated pillar of masonry 7 feet square at base and 11.2 feet high, the upper 
portion being circular and 3# feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, 
one in its upper surface (at the threshiug ground level, a couple of feet or so above the rice fields) and the other 1.9 feet below it. 
Three outer rectangular pillars of maaonry are built up to the level of the central pillar for the support of the high trestle. 
The azimuths and distances of objects in the following places are :-Putagaram (point or dome of the Sivan temple) 108' 35', mile 
0.3; FUndhnkatalai (point or dome of the Sivan temple) 136' 44') mile 0.67 ; Tukdchi (temple) 858' 25; miles 1.06; Tand4ulotam 
(Sivan temple) 83" 6; miles 1.61; and Ammangudi (PkumM temple) 233' 32', miles 1.05. 

XXV. MutuvAncheri Trestle Station, lat. 11' 2', long. 79" 19'-observed at in 1878-is situated on the 
8.S.E. part of the S&ttambhdi Sittamalli upland waste covered with gravel and scrub jungle here called Padar- 
kallupottai, half a mile N.E. by N. from the hamlet of Nhgapanalliir, and 2 miles N.W. of the Coleroon river. 
It is in the lands of the village of Mutuvhcheri, taluk Udaytkphlaiyam, district Trichinopoly. 

The station consists of a rectangular perforated pillar of masonry 7 feet square at base and 10 feet high, the upper 1 
foot being circular and 34 feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, 
one in its upper surface 4 a foot above the ground level and the other 2.6 feet below it. The azimuths and distances of the 
following villages and objects are :-Kunjuveli or Nbgapanalifb 3g0, mile 0064; Ktidamangalam (Sivan temple) 57' S9', miles 1.36; 
Sbttambtidi 300°, miles 1.60; Mutuvhcheri 342", miles 1-31 ; Stripurand4n (temple) 258' 29', miles 3; S h h a l a i  (large 
temple) 323" 53', miles 7 ; T6tlir (temple) 14" 13: miles 3 ; and Vikramangalam (temple) 100' 38', miles 3. 

XXVI. Blangudi Trestle Station, lat. 10' 60', long. 79' 27'-observed at in 1878-is situated on the 
mound called MiitaiyhntEdal marking the site of the old village of Tirumanamangalam, half a mile N.W. of the 
brge village of aangudi and 200 yards W. of the high road from Kumbakonam to Mannhgudi, the former 
being about 9 miles N. of the station. It is in the lands of the village of h n g u d i ,  taluk Kumbakonam, 
district Tanjore. 

The station consists of a solid circular pillar of masonry 34 feet in diameter at top which contains six mark-stones, one in 
its upper surface and five others 2.2, 6.0, 9.0, 10.0, and 11.0 feet respectively below it, the lowest bein 1 foot below the ground 
level. Three outer rectangular - pillars of masonry are built up to the level of the central pillar for the support of Lhe high 
trestle. The directions, azimuths and distances of the following places are :-81angudi (spire of the Vardar4julu P8rumtil temple 
S.W. of the village and near the high road) 316" 15', mile 0.26; ValangimBn village 170°, miles 3.5; Nidtimangalam town and Rail- 
way Station S. bv E., miles 4.6; 81angudi (Pillaiydr temple on the W. side of the high road and W.N. W. of the village) 251' $', 
mile 0.13; and &angudi (centre of the ornamental ridge of the KBli Amman Pidirri temple) 234' a', mile 0.15. 

XXVII. Vhmangalam Trestle Station, lat. 10' 52', long. 79" 21'-observed at in 1878-is situated 70 
yards N. of the VEt&r river channel, on the Nattam land of Sitthlattiir (S.E. end of Viramangalam), 130 yarda 
S. of the south-easternmost house, 7 miles S.W. of Kumbakonam town and 24 miles E. of TirtLbalB-fir 
bridge on the PApanAsam-Sfliyamangalam road. It is in the lands of the village of Vint.mangalam, taluk 
K umbakonam, district Tanjore. 

The station consists of a solid circular pillar of masonry 34 feet in diameter at top which contains six mark-stones, one in 
its upper surface and five others 3-0, 6-0, 9.0, 10.0 and 11.1 feet respectively below it, the lowest being 1 foot below the ground 
level. Three outer recta~~gular pillars of masonry are built up to the level of the central pillar for the sugport of the 
high trestle. The azimuths and distances of the following places are :-8latth 87", mile 0.48; Viramangalam 145 , mile 0.14; 
Avk (temple) 216' 49', miles 2-19; Eri (Byanh temple) 171' a', mile 0.94; and UttakM (PErumfil temple) 212' 9', mile 0.80. 

XXVIII. Arasapat Trestle Station, lat. 10" a', long. 79' 21'-observed at in 1878-is situated on the 
east side and near the erastern boundary of a large open sandy field called Manakijllai, 280 yards W. of the 
'Vadavtir river channel, f mile N.N.W. of the Public Works Depaxtment little lodge at the head-sluice of the 
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Mandrgudi Vayktil (supply channel), mile N. of the centre of the Settiyanktilei (tank), 1% miles N. of the 
high road to Manntbgudi, opposite the 13th milestone, and 6 miles S.S.W. from the h m 4 p e t  station of t h e  
South Indian Railway. I t  is in the hnds of the village of Arasapat, taluk and district Tanjore. 

The station consists of a solid circular pillar of masonry 34 feet in diameter at top which contains six mark-stones, one in 
its upper surface and five others 2.8, 6'0, 9'0, 10.0 and 11.0 feet respectively below it, the lowest being 1 foot below the ground 
level. Three outer rectangular pillars of masonry are built up to the level of the central pillar for the support of the 
high trestle. The azimuths and distances of the following placea are :-Araaapat 68", mile 0.48; Panaiyakota (9. point of the 
VElakachi Amman temple) 84", miles 1.53; Kambaiyanattam 1570J miles 2.03; and Vada-& (spire of the PLumll temple) 8 2 4 O  
4', miles 2.35 ; and Vada-iir (centre pier of the bridge of four arches on the Tanjore-MannLgudi h g h  road, about 184 miles from 
Tanjore) 340" 22'. 

XXIX. Parutikota Trestle Station, lat. 10" 42', long. 79" 27'--observed at in 1878-is situated in the 
N.E. corner of a field called K&t4n Manikamkiillai, about 100 yards E. of a sand bank which forms a field 
boundary running N. and S. across the ridge of comparatively high ground dividing the Pkmbanodai and 
VtUamaduvu valleys, nearly half a mile to the N.W. of the Pudueri tank, about 3 i  miles N.W. by W. of 
Mandrgudi town, and 6 i  miles 5. of Nid4mangalam station of the South Indian Railway. The station is in 
the lands of the village of Parutikota, tduk Mann&rgudi, district Tanjore. 

The station consists of a solid circular pillar of maaonry 34 feet in diameter at top which contains six mark-stones, one is 
its npper surface and five others 3'0, 5.4r, 9'0, 10.0 and 11.0 feet respectively below it, the lowest being 1 foot below the 
ground level. Three outer rectangular pillars of masonry are built for the support of the high trestle. The azimuthn 
and distances of the following places are :-Parutikota la0, miles 1.10; MiivBnall6r (temple outside and west of the village0 
804" 28') 2930 feet ; MannLgudi (ridge of the temple) 807O 86', milea 8-17 ; and NGgalpdudi (NQadthaawBmi temple) 166) 
27', miles 1-76. 

XXX. Rhtimutiraikota Trestle Station, lat. 10" 46', long. 79" 16'--observed at in 1878-is situated 
in the western field or enclosure called Melaikijllai or S6vakiillai, about mile W. of the village centre, and 4 mile 
E.S.E. of the boundary of Katirinattam. The station is nearly + mile 8. of the South Indian Railway station, 
about 6 miles E. from the Tanjore Railway station towards Negapatam (Nhgapatnam) and nearly 2 miles S.E. of 
M4ri Ammmkoil on the high road from Tanjore to Negapatam, and 6 miles E. by S. of the Tanjore fort. 
It is in the lands of the village of RAriimutiraikota, taluk and district Tanjore. 

The stationconsists of a solid, central and circular pillar of masonry 10 feet high and 34 feet in diameter at top, built 
on a foundation 8 feet in diameter, and contains five mark-stones, one in its upper surface and four others 4.7, 9.0, 10.0, and 11.1 
feet respectively below it, tlie last but one being at the ground level. Round this pillar three outer rectangular maaonry pillars 
are built to support the high trestle. The azimuths and distances of the following places are:-R$~.gimutiraikota (&antirkoil 
temple) WO, mile 0.49; Katirinattam (Sivankoil temple) 122") mile 0'47; and Kulichapat 64", mile 0.76. 

XXXI. Pfivath Trestle Station, lat. 10" 36', long. 79" 21'--observed at in 1877 and 1878-is situated 
in a large open plain covered with scrub jungle called Maikankiillai, about + a mile S.W. of the tank called 
Tirumateri, and 10 miles N. of Patukota. It is in the lands of the village of Pfivatb, taluk and district Tanjore. 

The station, aa built in 1877, consisted of a solid circular pillar of masonry 34 feet in diameter-surrounded by an annular 
wall 18 inches thick-and contained three mark-stones, one in its upper surface, the secolld 1.13 feet below it at the ground level, and 
the third 1-03 feet below the second. Over this pillar a rectangular pillar of masonry 34 feet high was built, carrying a mark- 
ato~ie in its npper surface. Outside the annular wall three pillars of masonry 8 feet high were built for the aupport of the 
high trestle. When again visited in 1878, the station waa found perfect and the mark-stone on the rectangular pillar intact; 
the central circular pillar together with the annular wall and the three outer pillars were then raised to a height of 10 feet above 
the ground level, enclosing the original rectangular pillar, a central vertical shaft and a horizontal aperture being specially constructed 
for access to the mark on the rectangular pillar. The azimuths and distances of objects in the following villages are :-Th5ndara- 
pat (O on a stone drain on the N. side of a temple W. of the village) 322" 64', mile 0.95 ; Tirumangalamkota (O on a brick a t  
the S.E. corner of the projecting banement of the Pidriri temple S.W. of the village) 236" 59', mile 0'84; Plivath (tamarind 
tree marked with a +, near a temple) 154" 7', miles 1-32; Pekarumbukota (centre of the dome of the Shevukan PErum6l temple) 
115" a', miles 1.65; and Melavglh (O on a stone drain on the N. side of the Subramanya Sw6mi temple, the N.W. temple of 
the group) 40" l', mile 0.88. 

XXXII. Kakkrkkota Trestle Station, lat. 10' 36', long. 79" 16'-observed at in 1877 and 1878-is 
situated in the N.E. corner of tlie field called Rggamvetikdd, 266 yards S.E. of the hamlet of Mannanpunjai- 
top, 3 i  miles W.S.W. of the Oruttannhd Chattram at Mut tam~lpuram on the high road from Tanjore to 
Patukota, and + a mile W. or S.W. of the VEdapuri-vaykal river bed or watercourse. It is in the lands of 
ths village of Kakkrhkota, taluk and district Tanjore. 

The station, as built in 1877, consisted of a solid circular pillar of masonry 3+ feet in diameter-standing on a circular 
f~uudation 8 feet in diameter and surrounded by an annular wall 18 inches thick-and contained three mark-stones, one in its upper 
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surface, the second I foot below i t  a t  the ground level, and the third 1.1 feet below the second. Over this pillar a rectangular 
pillar of masoiiry 34 feet high was built carrying a mark-stone in its upper surface. Outside the annular wall three pillars of 
masonry 8 feet high and 2 feet square were built for the support of the high trestle. When again visited in 1878, the station was 
found perfect and the mark-stone on the rectangular pillar intact; the central circular pillar together with the annular wall and the 
three outer pillars were then raised to a height of 10 feet above the ground level, enclosing the original rectangular pillar, a central 
vertical shaft and a horizontal aperture being specially constructed for access to the mark on the rectangular pillar. A fifth mark 
is engraved on the masonry of the second circular pillar 9 feet above the mark of 1877 on the rectai~gular pillar. The azimuths 
and distalices of objects in the surroui~ding villages are :-Kaltkrtikota (centre ornament of the Puti Amman temple) 56" 49', mile 
0.92; NEduvtikota ( a  on the ledge at base of the S. side of the Ktirialagar temple) 244" 52', miles 1-84; Pinnaiyiir (centre of 
the top of the highest dome of the Paramunisvara temple) 350' 8', miles 1.60; Ayankudi (tamarind tree marked with a + in the 
centre of the village) 185' 20', miles 1'49; and Karuksdipet (tamarind tree marked with a + at the N.W. end of the village) 
55' lof, miles 1-57. 

XXXIII. Phtliarankota Trestle Station, lat. 10" 28', long. 79" 15'-observed at in 1877-is situated 
in a large sandy plain at the S.W. end of the village lands of Kiilluktid, about $ of a mile W. of the village. 
The station is 0.40 of a mile 5. of a masonry pillar on the boundary line between Puduviduthi and Kiillukhd 
villages. I t  is in the lands of the village of Kijlluktid, taluk Patukota, district Tanjore. 

The station consists of a solid circular pillar of masonry 34 feet in diameter, built on a masonry foundation 1 foot deep 
and surrounded by an annular wall 18 inches thick : it contailis three mark-stones, one in its upper surface, the second 0.90 foot 
below i t  at the ground level, and the third 1.14 feet below the second. Outside the annular wall three pillars of masonry 8 feet 
high are built for the support of the high trestle. Tlie azimuths and distances of objects in the following places are :-Pdtharan- 
kota (Kanagammtil temple in the hamlet of Ananta Gopilpuram) 290' 59', mile 0.75 ; KlSllukld (mango tree marked with a + 
over the village temple) 291' 16', mile 0.74; VEttuvikota (spire of the Mutu MRri Amman temple) 107" G', miles 1.12; and 
Kiya-6r (piiimacle at the 5. end of the temple) 337" 25', miles 3.08. 

XXXIV. Patukota Trestle Station, lat. 10" 26', long. 79" 2l'-observed at in 1877-is situated at the 
extreme E. end of a hamlet in s plantation of young mango trees, about a mile N.W. of the taluk town of 
Patukota, and about 900 yards W. of the main road from Tanjore to Patukota. It is in the lands of Stinthiin- 
k&d village, taluk Patukota, district Tanjore. 

The station consists of a solid circular pillar of masonry 3b feet in diameter, built on a foundation 1 foot deep and 
surrounded by an annular wall 18 inches thick : it contains three mark-stones, one in its upper surface, the second 1.04 feet 
below i t  a t  the ground level, and the third 0.98 foot below the second. Outside the annular wall three pillars of masonry 8 feet 
high are built for the support of the high trestle. The azimuths and distances of objects in the following villages are :-Patukota 
(a on the wall of the Mutu MBri Amman temple on the left side of the road from Tanjore to Patukota) 305' 57', mile 0.73; 
Patukota (N.W. comer of the Adaikulam K6thin temple on the right side of the road from Tan'ore to Patukota) 329" 58', miles a 1-49; Aladikumulai ( a  on the basement at the S.W. corner of the Mayisolliappan temple) 171 501, mile 0.70; Pdlamuti (a on 
the dome of the Subramanya Swimi temple S.W. by W. of the village) 121' 47', miles 1.54; aiid Patukota (cross on the dome of 
the R. C. Church) 323' 16', miles 1-53, 

XXXV. Kallakota Trestle Station, lat. 10" 31f, long. 79" 10'-observed at in 18774s  situated in  a 
large open plain, nbout $ a mile N.E. by E. of the large zamindtiri village of Kallakota and between the villages 
of Mayilangapati and Maruthangonviduthi, and 290 yards 5. of the main road between Patukota and Kallakota. 
The station is in the lands of Mayibgapati village, taluk Alangudi of the Pudukota R&jaYs territory, district 
Trichinopoly. 

The station consists of a solid circular pillar of masonry 2 feet high and 34 feet in diameter, built on a foundation 8 feet 
square and 1 foot deep and surrounded by an annular wall 18 inches thick : it contains t h e e  mark-stones, one in its upper surface, 
the second a foot lower at the gro~lnd level, and the third at the fo~indation level and a foot below the second. Outside the 
annular wall three pillars of masonry 8 feet high are built for the support of the high trestle. The azimuths and distances of ob- 
jects in the following villages are :-ChlSkantgr (mango tree marked with a + at  the N.W. side of the village) 31 1' 16', mile 0.29; 
Mayiltingipati (mango tree marked with a + at  the N.E. corner of the Toti hamlet) 359' !Y, mile 0.43; Kallakota (centre of the 
or~iament at the E. end gable of the zamindir's house) 97' el', miles 1.15 ; Ambukoil (centre of the gateway of the temple) 28' 41') 
miles 1.81 ; Maruthangonviduthi (tamarind tree marked with a + at  the S. side of the village) 162'58', mile 0.40; and Vfilakutti- 
ytintop tope (mango tree marked with a +, in the hamlet of Marutliangonviduthi) 73' 53', mile 0.28 

XXXVI. &l&kSld Trestle Station, lat. 10" 20', long. 79" 16'-observed at in 1877-is situated 
in the cultivated lands and on the W. side of the village of this name, nbout 0.6 mile N. by E. of NAdankfid, 
the same distance S. by E. of NMyankdd village, and about + a mile 8. of Valasakhd. It is in the lands of 
Kal6runikhd village, taluk Patukota, district Tanjore. 

The station consists of a solid circular pillar of masonry 84 feet in diameter, built on a foundation and s~irrounded by an 
annular wall 18 inches thick : i t  contains two mark-stones, one iii its upper surface about 1 foot above the ground level aiid the 
other 3-83 feet below it. Outside the annular wall three pillars of masonry 8 feet high are built for the support of the high trestle. 
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The aaimuths and distances of objects in the following villages are :-KallirunikLd (rpire of the K4rudaiyC new tem le) 1" 28: ? mile 0.25 ; K5latlir (circle and dot on the sill of the doorway of the Suhramanya temple on the E. side of the village) 69 511, miles 
1.09 ; Tirusitambalam (spire of the highest building in the Pur4thana bvara temple enclosure) 146' 64', milea 1.88 ; and K B y L - ~  
(pinnacle at  the S. end of the temple) 188' 26', miles 5-96. 

XXXVII. Khrakkurchi Trestle Station, lat. 10" 23', long. 79" 9'--observed at  in 1877-ia situated 
in a large open plain covered with scrub jungle, 0.29 mile 5. by E. of a large mango tree marked with a + on 
the S. side of TGrkutGr village. It is in the lands of the village of Khrakkurchi, taluk Alangudi, district 
Trichinopoly. 

The station consiste of a solid circular pillar of masonry 3# feet in diameter, built on a foundation and surrounded by 
an annular wall 134 inches thick : i t  contains two mark-stones, one in its upper surface and the other 0.96 foot below it, a t  t he  
ground level. Outside the annular wall three pillars of masonry 10 feet high are built for the support of the high trestle. The 
azimuths and distances of objects in the following villages are:-Chtlkankudiruppu (tamarind tree marked with a +) 21°, mile 
0.80; Mukntuk6llai (tamarind tree marked with a +) 327", mile 0.86; NalBndLk6llai (tamarind tree marked with a +) 305', miles 
1.04; Kilaar (a on the W. side of a parapet surrounding the dome of the VEtaiyalagar temple) 271' 16', miles 1-78; and VadatlSr 
(a cut on the roof of the Vuappan temple) 127' 58', milea 1'39. 

XXXVIII. Merpanaikrid Trestle Station, lat. 10" lB', long. 79" 9'-observed a t  in 1877-is situated 
in an open plain, at the S. W. corner of the large chattram village of Merpanaiktid, and 470 feet S.S.E. from a 
pipal tree at  the trijunction of the villages of MerpanaW, Ayangudi and Nivathtili. It ia in the lands of 
Ay angudi village, taluk Patukota, district Tan jore. 

The station consists of a solid circular pillar of masonry 36 feet in diameter, built on a foundation and surrounded by 
an annular wall 134 inches thick : it contaius two mark-stones, one in its upper snrface and the other 1.06 feet below i t  at the 
ground level. Outside the annular wall three pillars of masonry 8 feet high are built for the support of the high trestle. The 
azimuths and distances of objects in the following villages are;-Merpanaikkd (centre of the S.E. minaret of the mosque) 223" 55', 
mile 0.68; Nivathsli (centre of the dome of the MBri Amman temple, higher of the two) 62" 21', miles 1-21; and Vblav4ri 
(Pillaiyr temple) 28" 18', milea 2-16. 

XXXIX. R6tavayal Trestle Station, lat. 10" 13', long. 79" 16'-observed at in 1877-is situated on 
waste land E. of the village of this name, 0.65 of a mile from a large iruppai (mowa) maran tree marked wi th  
a + over the mud temple called M b i  Amman at the S. end of the village, and about l a  miles S.W. of P&sala 
Koili village. I t  is in the lands of the village of Rudra SindBrnani, taluk Patultota, district Tanjore. 

The station consists of a solid circular pillar of masonry 34 feet in diameter, built on a foundation and surronnded by  
an annular wall 18 inches thick : i t  contains two mark-stones, one in its upper surface about 1 foot above the ground level and the 
other 3.83 feet below it. Outside the annular wall three pillars of masonry 6 feet high are built for the support of the high 
trestle. The azimuths and distances of objects in the following villages are :-Rudra SindLmani (tamarind tree marked with a +) 
298', mile 0.56; Sigankbd (jumblum tree marked with a +) 356', mile 0-72; VEl4lanktkI (tamarind tree marked with a +) 22O, 
mile 0.53; Omathainad (centre of the dome of the Pillaiylr small temple at  the S.W. corner of the Sivankoil temple 
enclosure) 236' 9', miles 2-32; aud Btavayal (Kanayiran Murthi temple on a tank bund at the N. end of the village lands) 
152' 38', miles 1'4.8. 

XL. Kulamangalam Trestle Station, lat. 10" 17', long. 79" r-observed at in 1877-is situated between 
the 8.W. hamlet of Kulamangalam village and the N.E. hamlet of Tirunallhr village, close to the boundary 
between these two villages, 460 feet N.W. by N. of a mango tree at the most so~itherly hamlet of Kulaman3* 
lam village, and 941 feet S.W. of the most easterly mango tree at the hamlet of Tirunallfir village; each of these 
trees is marked with a +. I t  is in the lands of the Kulamangalam village, taluk Patukota, district Tanjore. 

The station consists of a solid circular pillar of masonry 3+ feet in diameter, huilt on a foundation and surronnded by 
an annular wall 134 inches thick : it contaills two mark-stones, one in its upper surface and tlte other 0.96 foot below it at the  
ground level. Outside the annular wall three pillars of masoltry 12 feet high are built for the support of the high ,trestle. The  
azimuth and distance of Kulamangalam spire of the PErunkLra-MudayLr temple are 292' 35', mile 0.70. 

XLI. M&nbr Trestle Station, lat,. 10" 7', long. 79' 9'--observed at  in 1877--is situated in a large open 
plain between the villages of Mhnbr and ~ l a d i k a ,  630 yards 5. by E. of a large Aichiamaram tree (marked 
with a +) at tlie E. end of the former village, and 678 yards N. by W. of a large tamarind tree (marked with a 
+) in the latter. It is in the lands of the village of Mhnbr, taluk Patukota, district Tanjore. 

The stanon consists of a solid circular pillar of masonry 34 feet in diameter, built on a foundation and surrounded by 
an annular wall 18,inches thick : it contains two mark-stones, one in its upper surface about 1 foot above the ground level and the  
other 3.92feet below it. Outside the annular wall three pillars of maeon ry 34 feet high are built for the support of the high trestle. 
The azimliths and distances of objects in  the followtng v~llagea are :-lchankudi (tamarind tree mwked with a +) 90°, miles 1.05 ; 
Mayivayal (tamarind tree marked with a +) 219") mile 0.64; and Vittanlir (tamarind tree marked with a +) 318", milea 1-81. 



DESCRIPTION OF PRINCIPAL STATIONS. 1%. 

XLII. Pallathivayal Trestle Station, lat. 10' 9', long. 79' 3'--observed at in 1877-is situated in an 
open plain between the villages of Virapavayal and Pallathivayal, about 2 miles E.S.E. of the Aranthgi fort, and 
in an almost direct line between a large mango tree at the S.W. corner of Virapavayal village and a large tama- 
rind tree at the N.W. corner of Pallathivayal village, 341 yards from the former and 368 yards from the latter, 
each of t l ~e  trees being marked with a +. It is in the lands of the village of Pallathivayal, taluk Patukota, 
district Tanjore. 

The station conaista of a solid circular pillar of masonry 3+ feet in diameter, built on a foundation and surrounded by an  
annular wall 134 inches tllick : it contaius two mark-stones, one in its upper surface and the other 0'71 foot below it at the ground 
level. Outside the annular wall three pillars of masonry 8 feet high are built for the support of the high trestle. The azimuths 
and distances of objects in the following villages are :-Wamni (temple spire) 68" 46', mile 0.78; Minhkshi (temple spire) 74" 38', 
mile 0.95; Arant4ngi fort (spire of the ViramLktili Amman temple) 116O 41', miles 2.07; and Arantdngi fort (centre of the 
gateway tower) 116' 57', miles 2-05. 

XLIII. dkklir Trestle Station, lat. 10" l', long. 79" 3'dobserved at in 1877-is situated about 300 
yards N.W. of the village of this name, 1) miles N.E. by N. of Sitaur village, and 1 mile E.S.E. of Allativayal 
village. I t  is in the lands of the village of Okkhr, taluk Patukota, district Tanjore. 

The station consists of a solid circular pillar of masonry 3& feet in diameter, built on a foundation and surrounded by an  
annular wall 18 inches thick : it contains two mark-stones, one in its upper surface about 1 foot above the ground level and the 
other 2.67 feet below it. Outside the annular wall three pillars of masonry 8 feet high are built for the support of the high trestle. 
The azimuths and distances of the following places are :-(Skkdr (@ cut 011 the moulding above the plinth on the W. end of the 
largest temple! 239' 49', feet 569; Thunjalliir (a cut on the roof of the temple) 3' 57', milea 1.29; Eluniithimangalam 223", miler 
1.74 ; P6runtBmarai 156O, mile 0- 13 ; and P6rukudi 94", miles 1-46. 

XLIV. K4n4d Trestle Station, lat. 9" 69', long. 79' 10'--observed at in 1877-is situated 16 yards 
from the S. bank of a tank, and lies between it and the temple at the most westerly hamlet of I(g,dd village, 
and 1 mile S.W. by 8. of Andiandal village. I t  is in the lands of the village of U d d ,  taluk Patukota, district 
Tanj ore. 

The station consists of a solid circnlar pillar of masonry 3& feet in diameter, built on a foundation and r5urronnd.d by 
an annular wall 18 inches thick : it contains two mark-stones, one in its upper surface and the other 1.1 feet below i t  at the ground 
level. Outside the annular wall three pillars of masonry 44 feet high are built for the support of the high trestle. The azimuths 
and distances of the following places are :-K4nsd (centre of the dome at the W. end of the t em~le l  40" 37'. vards 273 ; Kart14ktir 
15g0, miles 1.05 ; V6ttivayal>50", mile 0.71 ; and h4 lan6r  (centre of the dome at the W. end bf 'the ~ i t a i b r a  h a k n  temple) 
81° 4 ', mile 0.93. 

XLV. Sembalavayal Trestle Station, lat. 10" 3', long. 78" 68'-observed at in 1876-is situated in 
scrub jungle and about 2 of a mile N.W. of the village so called. It is in the lands of Sembalavayal village, 
taluk Tirupsthr, district Madura (Madurai). 

The station conaiats of a solid circular pillar of masonry 34 feet in diameter, surrounded by an annular wall 134 inches 
thick : i t  contains two mark-stones, one in its upper surface and the other 10-8 inches below i t  a t  the ground level. Outside 
the annular wall three pillars of masonry 3 feet high are built for the support of the high trestle. The azimuths and distances of 
the following places are :-Panank4d 237', mile 0-8; Tiruppuvayal 185", mile 0-4; Sembalarayal3l7", mile 0.7; and Vitthvayal 
(centre of the roof of a Sivan temple) 93" 15', miles 132.  

XLVI. Sirukambtir Trestle 8tation, lat. 9' 52', long. 79" 3'--observed at in 1876-is situated in the 
bed of a tank, about 4 a mile W. of the village so called, 200 yards W. of the bund near the central E. waste 
weir, and 3 miles N. W. of the town of Uribr. The station is in the lands of the village of Sirukambbr, taluk 
Tiruvadanai, district Madura. 

The station consists of a solid circular pillar of masonry 3 i  feet in diameter at top, surrounded by an annular wall 1 7  
inchea thick : i t  contains two mark-stones, one in the foundation about the ground level, and the other 1 foot above i t  in the surface 
of the pillar. The azimuths and distances of the following places are :-Sitamangalam 63O, mile 0.8; Peramangalam 117', mile 
0.8 ; PCiga116r 162: miles 1.1 ; MailPv4li 4O, miles 1.3 ; and Andauruni (centre of the dome of the Roman Catholic Church) 97" 
57', milea 1.88. 

XLVII. Manikamkotrt Trestle Station, lat. 9" 56', long. 78" 68'-observed at in 1876-is situated 
on the S. bank of a stream (Paushi ~ r )  0-4 mile S.S.W. of the village of this name, about 23 miles S.W. of 
Kmangudi town, and mile S.E. by E. of Khepalai vlllage. I t  is in the lands of Urunikota village, taluk 
Tiruvadanai, district Madura. 

The station consists of a solid circular pillar of mssonry 3+ feet in diameter at  top, surrounded by an annular wall 1 7  
inches thick: i t  contains two mark-stones, one in the foundation about the ground level and the other 1 foot above i t  in 
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the surface of the pillar. The azimuths and perambulated distances of the following rlacea and objects are:-PErnrna Koil 
(dome of a small temple) 280" 22', mile @fie; Kadamblir 21.g0, mile 0.88; Pariankota 284 , mile 0.64; Umnikota 338", mile 0.64; 
Melanai Yo, mile 0.57; masonry bridge (centre of, on the high road from T6ndi to Madura through Devakota) 42a0, mile 0.33; 
a i d  Kamachi Ammankoil (centre of a group of images) 103" 2', mile 0.25. 

XLVIII. ManBgandi Trestle Station, lat. 9" 46', long. 78" 68'-observed at in 1876-is situated 
about 200 yards N.N.E. of the village of this name and 200 paces E. of the road which passes 9 of a mile 5. of 
Tiruvadanai village. I t  is in the lands of the village of Mancgandi, taluk Tiruvadanai, district Mrtdura. 

The station conaists of a solid circular pillar of masonry 34 feet in diameter at top, surrounded by an annular wall 17  
inches thick : it contains two mark-stones, one in the foundation about the ground level and the other 1 foot above it in the sur- 
face of the pillar. Tlie azimuths and distances of the following places are:-Tiruvadanai 162", mile 0.8; Wuvadamarudk 
(temple) 92", mile 4, and small square masonry temple 295", mile 0.9. 

XLIX. Nambudalai Trestle Station, lat. 9" 44', long. 79" 3'--observed at  in 1876-is situated in a 
field about a mile N. by W. of the village of Nambudalai and % mile S.E. by E. of Navakudi. It is in the 
lands of the village of Nambudalai, taluk Tiruvadanai, district Madura. 

The station consists of a solid, circular and isolated pillar of masonry 34 feet in diameter and contains two mark-stones, 
one in its upper surface and the other 2.91 feet below it in the foundation. The pillar rives 1 foot above the ground level. The 
azimuths and distances of the following places are :-T6ndi (mos ue flag-std, near the N. end of the town) 232" 32', mile 1 ; 2 Karuparakoil (wooden shaft in the stone basement of a temple) 137 13', yards 220; fsvarankoil (temple) 317" 38', yards 300; and 
Mulatagam 71°, miles 1%. 

L. VBnniybr Trestle Station, lat. 9" 49', long. 78" 61'-observed at  in 1 8 7 6 4 s  situated about 660 
yards S.W. of the village of VBnniylir, 7 miles W. of Tiruvadanai, and 3 miles S.E. of Tiruvegampati town. 
It is in the lands of the village of VBnniyGr, taluk Tiruvadanai, district Madura. 

The station consists of a solid circular pillar of masonry 34 feet in diameter, surrounded by an annular wall 17 inches 
thick: it contains two mark-stones, one in its upper surface about 1 foot above the ground level and the other 1-1 feet below 
the upper mark. The azimuths and perambulated distances of the following villages and objecta are :-8ndaikudi 120°, mile 0.95 ; 
Mupptir 296", mile 0.93 ; Ponna Karai 300°, mile 0.36 ; paka bridge on the road from T6ndi to Madura 297" 6', mile 0.36 ; paka 
bridge (guard stone on the W. side) 39" 45; mile 0-17; and dome of a tomb near Vguniyiir village 227" 21', mile 0.67. 

LI. nrannankudi Trestle Station, lat. 9" 37', long. 78" 68'--observed at in 1876-is situated on the 
S.W. bund 10 feet above the adjacent fields, about 300 yards N.E. of the village of this name, 6miles E. of 
Rajasingamangalam, and 1.4 miles W. by 8. of Kodalk village. I t  is in the lands of Orannankudi village, 
taluk Tiruvadztnai, district Madura. 

The station consist. of a solid circular pillar of masonry 34. feet in diameter and surrounded by an annular wall: it 
contains two mark-stones, one in its upper surface flush with the bund level and the other 3.0 feet below it fixed iu  the foundation. 
The azimuths and distances of the followi~ig villages and objects are :-Mellir~~ni 125", miles 1.2 ; Cllitravtldi 221°, miles 1.1 ; Upplir 
chattram (centre of the building) 311" 9', miles 1.20; and Valaivandi Ammankoil (centre of the large square buildiug) 322" G', 
mile 0.32. 

LII.  Mutupatnam Trestle Station, lat. 9" 40', long. 76" 611-observed at in 1876-is situated about 
300 yards N. of the village of this name, 0.8 mile N.E. by N. of Senagudi, 4 mile S.E. of the small village of 
SetBdal, and 4 miles N.W. of Rajasingamangalam. It is in the lands of the village of SetGdal, taluk Tiruvadanai, 
district Madura. 

The station coneists of a solid circular pillar of masonry 34 feet in diameter, surrounded by an annular wall 17 inch- 
thick, around which a platform is built : it contains two mark-stones, one in its upper surface and the other in the foundation 
1.0 foot below it at the ground level. The azimuths and distances of objects in the following villages are :-K6kku-6runi (cross 
on the E. gable of the R. C. church) 213" 49', miles 1.85 ; Suranu temple (centre of images) 90" 4', mile #; and Mutupatnam 
(cross on the E. gable of the R. C. church) 355" 9', mile 0.18. 

LIII .  Kiidikulam Tower Station, lat. 9" 30', long. 78" 61'--observed at  in 1876-is on the N. bund 
of a small tank 320 yards E. of the village of this name, la miles N.N.W. of Kadambfir, 1.1 miles W. of 
Arsanfir village, and about 9 t  miles N. of Rztmnad town. It is in the lands of Kiidikulam village, taluk 
Rsrnnad (RgsmBthapuram), district Madura. 

The station consists of a perforated pillar of masonry 28.8 feet high, built on a brick foundation 8 feet square, in 
which two mark-stones are imbedded, one at the bund level and the other 4.5 feet below it. The pillar is built in two rectangular 
blocks to within 1.8 feet of the top and thereafter circular and 34 feet in diameter; an aperture on the E. side give8 access to the 
bund level mark. The azimuths and distances of the following placer are :-Tanniapulli 12g0, mile 0.8; P6ttuvayal (centre of the 
dome of a temple) 22Q0 SY, miles 2'62; Agr6ram 297", mile 0-2; and Manjikulam 354", miles 2.8. 
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. . LIV. P6rawdi Trestle Station, lat. 9' 30', long. 78" 66'-observed at in 1876-is situated on a sand 
mound rising about 6 feet above the general level of the country, 300 yards N.E. of the hamlet of this name, 
and 1+ miles S.S.W. of Shambai village. I t  is in the lands of the village of Devipatnam, taluk Rarnnad, 
dbtrict Madura. 

The station consists of a solid rectangular pillar of masonry 5 feet square, having its upper surface flush with the top o£ 
the mound, and contains two mark-stones, one in its upper surface and the other 3-9 feet below it. The azimuths and dietancea of 
the following places are :-Devipatnam S40°, miles 1'6 ; Madevanh 84", miles 1.4; Mutturagunathapuramkoil (dome of a temple) 
236" 29', mile 0.81 ; and Ayanhkoil (centre of a group of images) 99" Q', miles 1'4. 

LV. N4yanBrkoil Trestle Station, lat. 9" 32', long. 78" 44;-observed a t  in 1876-is situated in an 
open field, about 600 yards S.E. of the town of this name, 1 mile 8. by W. of Tavankota, and 14 miles W. by N. 
of Anjiamadai. I t  is in the lands of the village of N6yadrkoi1, taluk Ramnad, district Madura. 

The station consists of a solid rectangular pillar of masonry 6 feet square, having its upper surface flush with the 
ground, and contains two mark-stones, one in its upper surface and the other 3.8 feet below it. Outside the annular wall three 
rectangular pillars 12 feet high are built for the support of the high trestle. The azimuths and distances of the followiug places 
are :-Marud~r 16g0, yards 280; Akramanji 824", milea 1'6; and NByanhkoil (centre of a temple) 126' U', mile 0.86. 

LVI. Ramnad (Rhnndthapuram) Station, lat. 9" 23', long. 78" 62'-observed at  in  1875 and 1876-is 
on the superior slope of the parapet wall of the western face and between two embrasures of the S.W. bastion 
(the only one now standing) of the old brick fort of Ramnad near the entrance to the town and immediately N. of 
the high road from Madura. The centre of the bastion is occupied by a bungalow. The upper atation mark is 
27i feet above the ground level (heple in) .  Taluk Ramnad, district Madura. 

The station consists of a solid circular pillar of masonry and contains two mark-stones, one imbedded flush with 
the slope of the parapet and the other 3.1 feet above it. When again visited in 1876, the station was fouud covered up just as 
when left in 1875, arid evidently unto~~ched in the interval. The azimuths and distances of the following places are :-Shuraukota 
175', mile 1 ; Ramnad (W. end of Roman Catholic Church) 268" U', mile 0.34; Kurichata Ammaukoil 154" M', yards 160; 
and Karilir 8S0, mile ). 

LVII. Sambuttiyendal-or Shdmanfir Tower Station, lat. 9" 23', long. 78" 46'-observed at  in 1875 and 
1876-is situated in an open field, 385 yards E.S.E. of the hamlet of Sambuttiyendal, and la miles N.W. by N. 
of Kiwudakudi village. It is in the lands of the village of Tiyanbr, taluk Ramnad, district Madura. 

The station consista of a perforated pillar of brick masonry 20.8 feet above ground level and contains two mark-stones, 
one at the ground level and the other 8.53 feet below it imbedded in the foundation. The pillar is built in two rectangular 
blocks to within 3 feet of the top, and thereafter circular and 3+ feet in diameter; an aperture on the E. side gives access to the 
ground level mark. When again visited in 1876, the station was found in good order and evidetitl untouched in the interval. The B azimuths and distances of the followii~g villages are :-P6gallir 205") miles 1.2; Vyaurir 285 , miles 1.8; Shbanl i r  82", miles 
1-2; and Puthlir 111°, miles 2. 

LVIII. Uttarakoshamangai Station, lat. 9" 19', long. 78" 47'--observed at  in 1875-is on the central 
masonry pier of the southern staircase of the southern and unfinished gopuram (temple), about 6+ miles S.W. 
by W. of Ramnad town, 2 miles N. by E. of Kilaneri, and 5.8 miles N.E. by N. of IdambBdal. The station 
mark is about 6 yards 5. of the centre of the building, 60 yards S. of the  northern and bished gopuram, 
and about 51 feet above the ground level. It isin the lands of the villageof Uttarakoshamangai, taluk Ramnad, 
district Madura. 

The station consists of a low solid pillar in which two marks are fixed, one on a stone in its npper surface and the other 
on a brick 0.7 foot below it. The azimuths and distances of the followiug villages are :-Kalari 280°, miles 2; TZSchnlir 234", 
mile Q ; K6neri 76", miles 2+ ; and Chgttiyendal 57") miles 34. 

LIX. Krlnjarangudi Station, lat. 9" 16', long. 78" 61'-observed at  in 1875-is situated on the highest 
hillock of loose drift-sand about 50 feet high, 2+ miles S.S.W. of Tirupilani village, and 8 miles 8. of Ramnad 
town. It is in the lands of Khjarangudi village, taluk Ramnad, district Madura. 

The station consists of a long wooden pile driven flush with the summit of the sand hillock, on which a mark is cut, 
and around which three other wooden piles are similarly driven for the support of the theodolite stand. The azimuths, directions 
and distances of the followi,ng places are :-Kgnjarangudi 194", mile 0.3 ; SEngalanirodsi 3", mile 0-5 ; Tirupilani Gopuram 201" 82', 
biles 2.62; N6jamandal land-mark 290' lo', miles 1-04; and Kilakarai Roman Catholic Church S.W., miles 2. 

LX. Yerv6xti or Chakilimedu Station, lat. 9" 14, long. 78" 46'-observed at  in 1876-is situated on 
the highest hillock of loose drift-sand about 40 feet above the plain, 1+ miles E. of Yervadi village, and 



SOUTH-EAST COAST SERIES. 

34 miles W. of Elilakarai village. It is in the lands o f  Mhyakulam village, tduk Mutukdatfi, district 
Madura. 

The station consists of a mark-stone imbedded flush with the hill top, around which three long wooden piles are driven 
into the sand hillock for the support of tile theodolite stand. The azimuths and distances of the following places are:- 
Idamb8dal 118', miles 34 ; Pilauthai 2370J mile 1 ; Mliyakulam 256', milea 14 ; and Yervadi (mosque) 87' 39', miles 1.55. 

LXI. Tanichanthai Station, Iat. 9" 13', long. 78" 40'--observed at in 1875-is situated on about the  
western summit of a sand ridge, about 0.6 of a mile N. of Thodrti and Tanichanthai villages, and 60 yards W. 
of the spot pointed out as the site of an old survey station, most probably " Tunnychund " of Colonel Lambton's 
secondary triangulation, now called Vellakammedu. It is in the lands of ~aniohanthai v&ea taluk Yutukulath, 
district Madura. 

The station consists of a mark-stone at the ground level (1'5 x 1.5 x 1.0 feet) imbedded in concrete endiag below in a cone. 
This mark is surmounted by a wooden pile having a circle and dot engraved on its summit, 11'3 feet above the ground level 
mark-stone ; the observations were all referred to the upper mark. The azimuths and distances of the following villages and objecb 
are :-K5ttankulam temple 101' 36', miles 1-06 ; Aykkudi 177", mile # ; Itsijakalptilaiyam (paka house) 159' 88', miles 1-84; 
Hikudi (small boundary stone) 178" 80: feet 150; and Chorakulam (temple) 231' MJ mile 1. 

LXII. Arapoth or TTttan Tower Station, lat. 9" 19', long. 78" 39'-observed at in 1 8 7 5 4 s  situated 
on the S.W. part of the tank bund slightly above the surrounding fields and about .fr rt mile S.E. of b p o t h  or 
more commonly ca31ed Axapur village. It is in the lands of Uttan village, taluk Mutukulat-(lr, district Madura. 

The station consists of a perforated pillar of brick masonry, 29.6 feet above the bund level, which contains two mark- 
stones, one at the bund level and the other 2-92 feet below it imbedded in the foundation. The pillar is built in three rectangular 
blocks to within 2 feet of the top, and thereafter circular and 34 feet in diameter; an aperture on the E. side gives access 
to the ground level mark. The azimuths and distances of the followillg places are :-Uttan 315O, yards 370; nri-iruvsli 262O, 
mile 1 ; Arapoth 141°, mile 0'5 ; Arapoth (temple) 132' 14', mile 0.73 ; and Kamachi Ammankoil 103' 32; mile 0.75. 

LXIII. Kadalhdi Tower Station, lat. 9' 13', long. 78" 32'-observed a t  in 1 8 7 5 4 s  situated on the 
eastern tank bund, 10 feet above the level of the surrounding country, and about 50 yards N. of the village of 
Kadakidi. It is in the lands of the village of Kadal&di, taluk Mutukulatbr, district Madura. 

The station consists of a perforated pillar of brick masonry, 20 feet above the bund level, which contains two mark-stones, 
one at the bund level and the other 3.75 feet below it imbedded in the foundation. The pillar is built in two rectangular blocks t o  
within 3i feet of the top and thereafter it is circular and 34 feet in diameter; an aperture on the E. side gives access to the ground 
level mark. The azimuths and distances of the following places are:-Mangalam 135') milea 1'2; Appnnh 154', miles 3; 
Purasankulam (small stone temple) 200° 62', mile 0.50; Kadaliidi temple 10" 4.8; mile 0.18; and Kadalsdi white building 6 3 O  6', 
mile 0.32. 

LXIV. Opil&n Station, lat. 9" 8', long. 78" 34'--observed at in 1876-is situated on the highest 
hillock of loose drift-sand 30 feet high, 220 yards from the sea coast, and about 1 mile E.S.E. of (jpiUn 
village. It is in the lands of Opihh village, taluk Mutukulatlir, district Madura. 

The station consists of a long wooden pile driven flush with the summit of the sand hillock on which a mark ia cut, and 
around which three other wooden piles are similarly driven for the support of the theodolite stand. The azimuths and distances 
of the following places are :-Opil4n (paka house) 110' 61', mile 0.96; P'eriyakulam 181°, miles 14; Tulukapati 245', mile 1 ; Koil 
Mfiriur temple 257' 8', miles 24 ; aud Mlikkaiy6.r R. C. Church (W. end) 79' 22') miles 2.68. 

LXV. Kidhtirukai Tower Station, lat. 9" 18', long. 78" 30'--observed at in 187Ei-is situated on a some- 
what higher ground than the surrounding country, which is said to be t.he site of an old fort and about 260 yards 
N.W. of the village of KidBtirukai. It is in the lands of the village of Kidhtirukai, taluk Mutukulatiir, 
district Madura. 

The station consists of a perforated pillar of masonry 17 feet high, built on 8 conarete foundation 8 feet square, in which 
two mark-stones are imbedded, one at the ground level and the other 3.08 feet below it. The pillar is built in two rectangular blocks 
to within 24 feet of the top and thereafter it is circular and 34 feet in diameter; an aperture on the E. side gives access to  the 
ground level mark. The azimuths and distances of the following places are :-Appanh 3M0, milea 8; NErinijipati 8 7 O ,  miles 24 ; 
K5ttulavi 166', mile f ; and Sonap'eriin Kota Pati (small white temple) 170" 47', mile 0.86. 

LXVI. Taraigudi Station, lat. 9' 9', long. 78" 26'-observed at in 1875-is situated on the eastern 
summit of a red sand ridge rising 25 to 30 feet above the adjacent plain ; the high road from Tuticorin (Tutugudi) 
to Ramnad passes by the northern side of the ridge. It is in the lands of Taraigudi village, taluk Kamuti, 
district Mdura. 
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LXXII. MelakalGruni Tower Station, lat. 9" 14, long. 78" 13'--observed at in 1876-is on the El. or 
S.E. part of the tank bund 17 feat above the adjacent field, 120 yards E. by N. from the small hamlet of this 
name, 13 miles S.W. of Sirangapuram, 2 i  miles E. of NBgaUpuram on the high road from Vil4tikulam to 
Madura, and 4 miles W.S.W. of Pudalapuram. I t  is in the lands of Sirangapuram village, taluk &apid&am, 
district Tinnevelly. 

The station consists of a perforated, circular and isolated pillar of brick maaonry 11-09 feet high, above the bund level, 
standing on a solid pillar or block of masonry sunk to a depth of 20 feet below the bund level. The solid pillar contains five 
mark-stones, one at the bund level and four others at 5, 10, 15 and 20 feet respectively below it. Access to the mark at the 
bund level is obtained through an aperture in the perforated pillar. The azimuths and distances of the following villages are :- 
M e l a k a l h i  82O, yards 120; Kilakaliiruni 28g0, mile 0.6; and N6gallpurarn 81") miles 24. 

LXXIII. Supahipuram Tower Station, lat. 9" A', long. 78" Y-observed at in 1876-is situated in 
the open fields, about Q mile N.W. of the village of this name, 7 i  miles 8.E. of $ltaiy4puram town, and 7 miles 
S.W. of Vil4tikulam on the high road from Sfittir. I t  is in the lands of the village of SupaUpuram, taluk 
Otapidslram, district Tinnevelly. 

The station consista of a perforated pillar of masonry 21 feet high, standing on a stone foundation 8 feet square, which 
contains two mark-stones, olle at the grouud level and the other 3.17 feet below it imbedded in the foundation. The pillar is 6 feet 
aquare at the ground level, 34 feet square at a height of 20 feet, and thereafter circular and 3+ feet in diameter. Access to the  
ground level mark is obtained through an aperture on the E. side. The azimuths and distancea of the following places are :- 
Kariyhyati  127O, mile 4;  Puduyati lW, miles 3; Aronknlam la0, mile f ; and Supalhpuram (chattram) 317' 4', mile 4. 

LXXIV. Min4kslli Hill Station, lat. 9" 13', long. 78" lf-observed at in 1876-is situated on the middle 
of the summit of the pyramidd-shaped roof of the Min&kshi-Malaipati temple called Pijichola MEyirAyankoil, 
built on zt rock which rises about 120 feet above the surrounding plain of black soil, about 4 miles N. by W. 
of the town of Baiyapuram, and 6% miles 8.W. of Tappati on the high road from Vipar to 8 6 t h  town. The 
station is in the lands of Wn&kshipuram, taluk &apid&ram, district Tinnevelly. 

The station consists of a circular isolated pillar of masonry built around a circle nnd dot engraved on a atone set in 
the flat portion of the chunam ridge or crest of the roof of the temple, 14 inches W. by N. of the centre of the temple and 
9-7 feet above the floor. The station mark is 6.33 feet from the 5. side, 6-13 feet from the N. side, 5.08 feet from the W. side 
and 7-35 feet from the E. side of the base of the roof which is about 124 feet square and 14 feet above the rock on which the temple 
is built. This station is most probably identical with that of "Meenachipooramyy of Colonel Lambton's triangulation, though no 
allusion to the finding of a mark or pillar of any kind is made by the party visiting it in 1875. The directions, azimuths and 
distances of the following places are :-fitaiyapuram (centre of three domes) 343' 53', miles 4-28; Mhlkshipuram 174O, mile 0-9; 
Kadalai W.S.W., milea 24 ; Karuppiir N.N.E., milea 24 ; and Kotrir E.N.E., miles 48. 

LXXXII1.-(Of the Great Arc Meridwnal S e e 4  Section 8" to 18"). Koilpati Hill Station, lat. 9" lo', 
long. 77" 64'-observed at in 1874 and 1876-is situated on the highest point of a small rocky bill called 
Koilpati-parambu. The high road from Tinnevelly to Mrrdura and the Railway line from Tuticorin pass close 
by the N.W. foot of the hill. The station is in the lands of Koilpati village, taluk SdtGr, district Tinnevelly. 

The etation consists of a platform of earth and stones 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry ?3+ feet in diameter, which contains two marks, ol;e engraved on the rock in ritd and the other 1-10 feet above it on a 
stone imbedded flush with the upper surface of the pillar. When again visited in 1875, in connection wit11 the operations of 
the South-East Coast Series, the station was found in good order and evidently untampered with. The azimuths and distances of 
the following places are :-Manditop 14O, mile 1 ; Maniyhhi 133') mile 3; Revenue Survey trijunction boundary stone of 
Koilpati, Alampati and Manditop villages 32" 33', feet 86.5 ; Koilpati (northern and larger spire of a temple) 225' 42') mile 1-00; 
and Mupampati (centre of the roof of a small temple) 202' 32', miles 1 f .  

LXXXV.-(Of the Great Arc bleridwml Series, S e c t w ~  8" to 18"). Kulayanallb Hill Station, 
lat. 80 66', long. 78' 1'--observed at in January and December 1874-is situated on the highest part of a stony 
ridge or mound rising about 160 feet above the surrounding plain, about 3 miles nearly west of b t a p i d h m  
town, 34 miles E. by N. of Singampati on the high road from b tap idhm to TBnkBsi. It is in the lands of 
the village of Araikulam, taluk Otapidham, district Tinnevelly. 

The station consists of the usual platform of earth and stones, enclosing a solid isolated pills; of masonry 34 feet in 
diameter, which contains two mark-stones, one at the ground level and the other 1 foot above it on the surface of the pillar. The 
station is built over a mark which waa found imbedded in the surface of a rough platform flush with the ground level, probably 
of Colonel Lambton's station of " Kolanelloor." Search was made at the time for lower marks but none were found. When again 
visited in December 1874, in connection with the operations of the South-East Coast Seriea, " the station was found covered up 
just as when left laat season and in good order and evidently untouched in the interval." The directions, azimutl~s and distances 
of the following place- and objects are ;-haikulam 120°, milo 4 ;  Kulasekharanallh 7', miles 1Q; Moramban S.W., miles 3f ; 
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Vellapuram N.E., mile 4 ; Kilamangalam N.N.W., miles 1 # ; No. 1, Revenne Survey stone 8' 67', milea 1.12 ; No. 2, Revenue 
Survey atone lo 47', milea 1-10; No. 3, Revenne Survey stone 343' 14', mile 0.88; No. 4, Revenue Survey stone 888'41; 
mile 0.65 ; No. 6, Revenue Survey stone 311° 58', mile 0.78; and No. 6, Revenue Survey stone 302" BS', mile 0'92. 

CEYLON BRANCH SERIES OF THE SOUTH-EAST COAST SEB;IES. 

LXXV. Pfivarasanhalli Tim Station, lat. 9" 9', long. 78" 48'-observed at in 1876-is situated on 
a very small sand and coral islet about 170 yards long and 60 yards wide, oval in shape stretching in a N.W. 
and S. E. direction, about a mile E.N.E. of the Palayamunai island, and 6 miles S.W. by 8. of Kilakarai. The 
station is on about the widest part and in the centre of the island, 60 feet from the high water mark due N. 
of it, and 66 yards from the S.E. extremity of the islet. Taluk Ramnad, district Madura. 

The station is denoted by a circle and dot cut on the head of a wooden pile driven into the ground. This station wam 
reported by the district officer, in February 1883, to have been destroyed. 

LXXVI. Appa Wvu Station, lat. 9' lo', long. 78" 62'--observed at in 1876-is situated on the highest 
sand bank at the southern extremity of the eastern portion of the Appa Tivu island, about 13 feet above the 
high water mark, and about 6a miles S.S.E. of Kilakarai. The island is about 1% miles long from N.E. to S.W. 
and varies in breadth from 40 to 1200 feet, the narrowest portion is about the centre which is submerged 
at high water. Taluk Ramnad, district Madura. 

The station ia denoted by a circle and dot cut on the head of a wooden pile driven into the ground. 

LXXVII. Pgriyapatmm Station, lat. 9" 16', long. 78" 67'--observed at in 1876-is situated on a low 
sand hillock near a headland of the coast, about a mile S.W. of PEriyapatnam village, and 118 feet E.S.E. of 
the Mutupet S.W. boundary stone; the station is in a clump of palmyras, 760 yards from the sea. It is in the 
lands of Mutupet village, taluk Ramnad, district Madura. 

The station consists of a mark-stone buried deep in the sand and having a large wooden pile erected over it and carrying 
a mark engraved on its head 104 feet above the mark-stone : the pile is surrounded with sand piled up nearly to its summit. 

LXXVIII. Vdai Tivu Station, lat. 9' ll', long. 78" 69'--observed at in 1876-is situated on the 
eastern portion of the island, 2 or 3 feet above the high water mark, about 10 miles E. by S. of Kilakarai, 6 miles 
S.S.E. of Mutupet, and 2 miles W. of Muli Tim. This portion of the island is about a mile long and 400 yards 
wide, and is separated at high water from the western portion which is densely covered with tree and thorn 
jungle. Taluk Rarnnad, district Madura. 

The station ie denoted by a wooden pile driven into the ground, having a circle and dot cat on its summit nearly 6 feet 
above the ground level. 

LXXIX. R&masw&mi Madam Station, lat. 8" 16', long. 79" 6'-observed at in 1876-ia situated on a 
sand hillock about 40 feet high, 320 yards N. by E. of the chattram known as KodipothiBnthedal, and about + a, 
mile N.W. of Chini Appa Pillai's dargah. The station is in taluk Rarnnad, district Madura. 

The station consists of a platform enclosing a solid circular pillar of masonry 84 feet in diameter, surrounded by an 
annular wall ; i t  contains two marks, one in its upper surface and the other 0.76 foot below it, engraved on a atone imbedded ia 
the foundation. 
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LXXX. Musal nvu Trestle Station, lat. 9" 12: long. 79" 7'-obaerved a t  in 1876-is situated on a large 
island so called, about 4 miles due south of Wmaswhmi Madam, and 3 or 4 milea W. of Mannali Tivu. The 
station is on the north or northwestern point of the island, about 25 yards from the high water mark, 1700 yards 
N.W. of a small Roman Catholic shrine, and 1400 yards N.N.W. of a large banian tree (the most conspicuous 
object on the island); the shrine and the tree are on the eastern portion of the island. Taluk Ramnad, 
district Madura. 

The station consists of a solid circular pillar of masonry 34 feet in diameter and contains two mark-stones, one set in 
the fonndation about the ground level and the other 0.75 foot above it in the upper surface of the pillar. 

LXXXI. Marakayfirpatnam Station, lat. 9" 17', long. 79" 10'-observed at  in 1875 and 1 8 7 6 4 s  eituated 
on a sand hillock about 55 feet high, 265 yards S.E. by S. of milestone No. 22 on the high road from Ramnad to 
Piimban, and 600 yards N. by W. of Marakaytirpatnam town. Taluk Ramnad, district Madura. 

The station consists of a platform enclosing a solid circular pillar of masonry 84 feet in diameter and contains two 
mark-stones, one in the foundation and the other 0.9 foot above it in the surface of the illar. When again visited in 1876 i t  was 
found in good order and no alteration in its construction waa made. The bearings and r fknces  of the circumjacent places are :- 
Vittilai Mantapam E., miles 1.49; Marakaybpatnam mosque S.S.W., mile 0.26; and PBmban light-house E. by N., miles 6.13. 

LXXXII. P6murichin Station, lat. 9" 15', long. 79" 13'-observed a t  in 1875 and 1 8 7 6 4 s  o n  
the conspicuous beacon on the western edge of the Pulli island, 80 feet E. from the high water mark, and about 
49 miles S. W. of tbe P h b a n  Light-house. The beacon is built of stone masonry, 29 feet high and 10 feet 
square at base, and tapers upwards ending in a pyramid, and belongs to the Xadras Marine Department. Taluk 
Ramnad, district Mad ura. 

The station is denoted by a mark-stone imbedded in the middle of the pyramid about a foot below its point. For the  
accommodation of the theodolite, the pyramidal top of the beacon was removed and a circular pillar 4Q inches in diameter was 
built round the mark-stone : when again visited in 1876, the station waa found intact. On completiou of the observations, this pillar 
was removed and the summit of the beacon restored to its original height and shape with the mark-stone left in it. The azimuths 
and distances of the circumjacent places are :-Kurusadi island beacon 259" 44', milea 2-45 ; Kurusadi hospital (for Ceylon Cooly 
emigrants) 260' ll', miles 2-78; Phnban Light-house 220" 33', miles 4'12; and Toniturai beacon (southern of two) 176" 41', 
miles 2-60. 

LXXXIII. Qandhamina Station, lat. 9" 18', long. 79" 2l'-observed a t  in 1 8 7 6 4 s  on the roof of 
tlie Gandhamhna Parvatam temple on a sand hillock rising about 85 feet above its base, and about 1 mile N.W. 
of Rhmeswaram town. The station is in the centre of the S.E. bay of the double colonnade on the roof of 
the temple. Taluk P h b a n ,  district Madura. 

The station is denoted by a circle and dot engraved on the roof in the centre of the four southelrsternmost columns 
forming a square (6.56 by 6.36 feet) with their it~nermoat corilers near1 9 feet diagonally apart. The station mark is about 104 
feet fmm the centre of the roof under the temple spire, and the same giatance N.W. from the head of the s t e p  by which the roof 
ia reached. The colonnade supports a second roof at a height of 9 feet above the station mark. The azimuths and distanm of 
the circumjacent places are :-Mmeswaram (large temple) 3%' 25', miles 1.25 ; Rdmeawaram (unfinished temple) 319' 6', miles 
1.33 ; Pdmban Light-house 80' 21', miles 6.01 ; and K6dilndarBmaawtimi temple 329' 2', miles 5.60. 

LXXXIV. Pisisu Mundal Trestle Station, lat. 9' 20', long. 79" 21'-observed a t  in 1876-is sitaated 
on the small sand ridge in a field called Vadakhd a t  the northern extremity of the Rhueswararn island, about 
40 yards S. of the high water mark, 1-8 miles N. by E. of the Gandhamana Parvatam. It is in the lands of 
the village of DevamankBd, taluk P h b a n ,  district Madura. 

The station consists of a solid circular pillar of maaonry 2 feet high and 34 feet in diameter and contains two mark-stones, 
one in the foundation about 1 foot below the ground level and the other 2 feet above it flush with the upper surface of the pillar. 
The azimuths and distance8 of the circumjacent villages are :-Devamanksrd 314', miles 1.7; aud Vadaktid 65O, miles 1.1. 

LXXXV. M d n a m  Karai Station, lat. 9" 16', long. 79" 22'--observed a t  in 1 8 7 6 4 s  situated on 
the drifting sand hillock rising about 50 feet above the sea level, about 1+ miles 5. of the Rheswaram temple, 
and 300 yards 8. E. by E. of a small square masonry temple called Mtiri Ammankoil. Taluk P h b a n ,  district 
Madura. 

The station consists of a circle and dot cut on the head of a wooden pile driven deeply into the highest poi~lt of tlie sand 
hill. As the sand hill is constantly shifting, the station ia not likely to remain in existence any length of time. The azimuths and 
distances of the circumjacent places are :-Sadai-yu-tirathkoil 13'83', mile 0.75; KZiddndarbaawhi temple 317' 29', milee 
8.02; and Kunduk&l masonry beacon 88O 2', miles 5.46. 



DESCRIPTION OF PRINCIPAL STATIONIS. I ~ Y - ~  

LXXXVI. Kachi Tivu, N., Trestle Station, lat. 9" 24', long. 79" 3 h b s e w e d  at in 1876-is situated 
on the shingle ridge forming the N.N.W. point of the Kachi Tfvu island in Palk's Straits, about 12 yards 5. of 
the high water mark, and 16 miles N.E. by N. of Rtimeswaram. Taluk J a h ,  N. Province of Ceylon. 

The station consists of a solid circular pillar of masonry 1. foot high and 34 feet in diameter and containa two mark- 
atones, one flush with its upper surface and the other 1 foot below it at the ground level. 

LXXXVII. Kachi Tim, S., Trestle Station, lat. 9" 23', long. 79" 34'-observed at in 1876-is situated 
on the rock 41 feet N. of the edge of the cliff at the extreme S.E. point of the Kachi Tivu island in Palk's 
Straits, and about 16 miles N.E. by N. of Rheswaram. Taluk Jaffna, N. Province of Ceylon. 

The station consists of a solid circular pillar of masonry 14 feet high and 34 feet in diameter and contains three mark- 
atones, the lowest engraved on the rock in sitd and the others f foot and 14 feet respectively above it. 

LXXXVIII. h n a k a m u n a i  or Neduvan Tim Trestle Station, Itat. 9933'' long. 79" 42'--observed at 
in 1876-is situated on the coast ridge at the N.W. extremity of the island called Neduvan Tivu or Delft 
Island in Palk's Straits, about 33 yards S. from tlle high water mark on the headland, 63 yards E. from the 
high water mark in the inlet which drains the N.W. part of the island, and about 14 feet above sea level. 
Taluk Jafha, N. Province of Ceylon. 

The station conaista of a platform of loose stones and sand enclosing a solid circular pillar of masonry 54 feet in diame- 
ter and 1 foot above the ground level, built on a foundation 8 feet in diameter and 3 feet deep. The pillar containa two marks, one 
flueh with ita upper surface and the other 1 foot below it. Delft Bungalow is E. 5. E. about 4 miles. 

LXXXIX. Orimunai or Neduvan Tim Trestle Station, lat. 9" 28'' long. 79" 46'-observed at in 1876- 
is situated on the coast ridge at the southeasternmost point of the island called Neduvan Tim or Delft Island in 
Palk's Straits, about 36 to 40 yards N. of the high water mark, and 4 miles S. of the Delft Bungalow. Taluk 
J a h ,  N. Province of Ceylon. 

Tile station consists of a solid circular pillar of masonry 51) feet in diameter and 1 foot above the ground level, built 
on a foundation 8 feet in diameter aud 3 feet deep. The pillar contaius two mark-stones, one flush with its upper surface and the 
other 1 foot below it. 

April, 1884. 
W. H. COLE, 

In charge of Computing O$ice. 





SOUTH-EAST COAST SERIES. 

PRINCIPAL TRIANGULATION. OBSERVED ANQLE8. 

NOTE.--Stations XXXIV (MBvandGr) and XXXIX (Avirimodu) appertain to the Madras Longitudinal Serier. 

3 

At XXXIV (Mhvandi5.r) 

Janmry 1880 ; observed by Lied.-Colonel B. R. BranJill with Troughton m d  Simsns' 
24-inch Theodolite No. 1. 

iK = Mean of Qrou 
rr - Relative Wei$ 
C - Concluded Angle 

M = 18fl.z7 

w = 29 ' 59  
I 
- = 0 -03 
w 
C = 68O57' 18"-2: 

M =  56n.78 

= 13 .zo 
I - - - 0 . 0 8  . 
w 1 

C = 6 8 ° 4 ~ ' 5 6 " . 7 8  
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Angle between 
Circle readings, telescope being set on XXXIX (Avirimodu) 

28s0 8' 1os09' 2'20' 18z"zW slOse'  26108s~ i60°4a' sioora' zss0s6' 69066~ 

1 1 18:86 1 17'00 h17'56 1 18'35 1 17'48 1 17'11 hx9'3z 1 x9'13 1 1 8 ' 8 ~  2 1 8 : 8 ~  
XXxIX (A6rimodu) 1 1 18.02 1 17.64 h 18.90 1 18.73 1 18.45 1 17.76 h18.70 1 17.88 1 18.90 1 19-31 

mld 

I (P6nnbr) 

I (Pbnnbr) 

and 

I1 (Kaniyanb) 

118.55 218.38 h17.83 1 1 8 - 1 6  119.32 117.16 h16.95 118.43 118.32 118.89 
117.40 

18.48 17-67 18.10 18-41 18.42 17.34 18-09 18-48 18.69 19.03 

155 '  2 157.26 h55.29 2 57-32 158.88 157.89 h55.00 156.38 155'74 1 57-12 
1 5 5 '  ! 5 156.96 h57.24 156.66 258.89 155 '83  h56.87 157'72 156.41 155 '53  
156.19 156 '93  158'01 157.40 158.14 156 '83  157.03 156 '39  155 '74  155 '87  

55-99 57-05 56'85 57.13 58-64 56-85 56-30 56.83 55.96 56.17 



1BeF. . SOUTH-EAST COAST SERIES. 

NOTE.--Stations xxxTV (Mgvandiu) and XXXIX (Avirimodu) appertain to the Madrae Longitudinal Series. 

At XXXIX (Avirimodu) 

January 1880; observed by Lkut.-Colonel B .  R. BranJill with Troughto?a and Sin~m' 
24-inch Theodolite No. 1. 

h g l e  between 

I V  (Pi3rumukkal) 

and 

I (Piinntir) 

I (P6nnGr) 

and 

XXXIV (MBvandGr) 

Circle readings, telescope being set on I V  (PBrumukkal) 

210'26' 80° 26' 299' 38' 109' 88' 8O60' 188" 50' 88' 2' 268" 2' 167' 14' 347O 14' 

n I n I I I 4 I w 9 
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14-73 15-68 16.80 17.14 15.80 16.96 15'21 15.26 15-19 15-45 

M - Mean of ~ r o u p .  
w - Rel,~tire Weight 
C - Concluded Angle 
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At I (PGnn6r) 

December 1879; obaerved by Lieut.- Colonel B. B. Brav~fill with Troughton and Sirnnu' 
24-inch Theodolite No. 1. 

Angle between 

11 (Kaniyanfir) 

and 

XXXTV (MBvandGr) 

X ~ V  (mvandfir) 

and 

XXXIX (Avirimodu) 

XXXIX (bvirirnodu) 

and 

I V  (Pi3rumukkal) 

Circle readings, telescope being set on I1 (KaniyanGr) 

0'1' 180' 1' 79' 12' 269' 13' 158~25' 338" 25' 237'37' 67O 37' 316" 4Y 136'49' 

n n n w n )I ,I u n 9 

h20.55 121'15 121 '26  h21.57 119.40 IZI .71  120.52 2 21.24 1  20.86 120.45 
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PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

NOTE.-Station S X X I V  (MBvandb) appertaine to the Madras Longitudinal Seriee. 

At I (P6nnbr)-( Continued). 

B f  - Moan of Qroupr 
lo - ltelat~ve Weight 
C - Concluded Angle 

M = 47"- 13 

= 29 .40 
I - - - o '03 
W 

C = 61~59'47"*13 

M = 4 7 1 1 - I o  

w = 1 4 - 9 0  
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M =  23"'51 
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Angle between 

IV (p'rumukkal) 
and 

V (Oiugee) 

V (Oingee) 
and 

I11 (Nnraeingapuram) 

111 (Narasingapuram) 
and 

I1  ( KaniyauGr) 

Circle readings, telescope being set on I1 (Kaniyanh) 

Q 1' 180' 1' 79' 12' 259O 13' 15E0 25' 33S0 25' 23i0 37' 57' 37' 316O49' 136'49' 

n n N 11 tf I n n n . I 

h 4 7 . 1 4  1 4 6 ' 9 4  2 47'84 h 4 7 - 9 0  2 47.69 2 46-54  2 47-26  h45 .43  1 4 7 ' 4 7  2 47'55 
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46'94 46-67  47.33 45'62 46-93  46-75 48-04  46'90 4 7 ' 8 4  47-99  

hz4.09 122.35 123.96 h 2 4 . 2 4  124.48 1 2 3 ' 3 4  1 2 3 ' 2 9  h25.04 122.82 1 2 3 ' 2 2  
h 23.84 1 23.45 1 23.83 h  23.71 1 23.82 1  22.89 1  23.04 1  23-97 1 22.52 2 23.65 
123.80 122.80 1 2 3 . 6 4  h z z ' g g  123 .66  123 .31  1 2 3 ' 4 3  123.41 1 2 2 . 9 9  1 2 3 ' 7 2  

1  24.22 

23.91 22.87 23-81 23.65 23-99 23-18 23'25 24.16 22-78 23'53 

At I1 (Kaniyanbr) 

December 1879; obaerved by Xieut.-Colonel B. R. BranJill with Troughton and Simme' 
24-inch I'heodolite No. 1. 

B f  - Mean of Qmupr 
w - Relative Weight 
C - Concluded Angle 

M = 4 4 - 4 5  

to = 16 

- = o -06 
w 
C = 53°10'44"'45 

M = 35**89 

w = 38 .50 
I - - - o '03 
w 
C=4?044'35"'89 

Angle between 

XXX1v(Mivandbr) 
and. 

I (PZinnGr) 

. I (PZinn6r) 
and 

III ( Naraeingapuram) 

Circle readings, telescope being set on XXXlV (MBvaudGr) 

OD 1' 180' 1' 79' 12' 269' 12' 158' 25' 33S0 24' 237O 36' 67O36' 316'49' 136'48' 

I n n 9 n n m I n 

h  44.16 h 4 4 - 0 9  2 43.76 245.68 144 .51  h44 .59  h  44-15 1 4 5 ' 0 4  1 4 4 ' 4 5  2 44'07 
h43 .93  145.57 142 .95  2 45-60  1 4 3 ' 3 1  45 '33  13 '59  44.48 I? 44'75 45'34 
h ~ ~ ~ m 1 ~ ~ ~ g ~ 1 ~ ~ ~ 1 ~ 1 ~ ~ ~ 8 ~ 1 ~ 3 ~ ~ 6 h ~ ~ ~ 6 0 1 ~ 3 ~ ~ 3 1 ~ ~ ~ ~ 0 1 ~ ~ ~ 8 1 1 ~ 3 ~ ~ 5  

44-03  44-86  43.29 45.71 43'77 45.17 43'76 44-91 44-67 44'29 

h  36-13 h 3 7 - r o  1 3 5 ' 8 6  135.69 1  35.83 1 3 5 ' 8 0  1'35'99 2 35-53  2 36'59 2 35'47 
h35 .62  1 36.17 1 3 5 ' 3 6  135 '97  136.07 h34.96 136.74 135.57 136.16 1 35.10 
h 3 6 . 1 2  1 35.88 1 36'24 1 35-96 1 36-61 h  35.08 1 36-47 1 34'66 1 36'43 1 35-32  

36.06 36-38 35 '82  35.87 36.17 35'28 36-40 35'25 36.39 3 5 - 3 0  



I 

BOUTH-EAST COAST SERIES. 

At I11 (Narasingapuram) 

December 1879 ; observed by Lieut.-Colonel B. R. BraPaJill with Troughtun and Simme' 
24-inch Theodolite No. 1. 

Angle between 

I1 (Kaniyanb) 
and 

I (Pannhr) 

I (P6nnh) 
and 

V (Gingee) 

Circle readings, telescope being set on I1 (Kaniyanb) 

186'42' 816042' 216" 53' 85" 68' 295'6' 115' 6' 14' 17' 194' 17' 93" 29' 278" 29' 

I n n v I m w rn n n 

h 3-02 h 2.64 1 1.~48 1 2-25 h 3'10 h 2-60 h 1-30 1 2.81 1 3 - 3 0  I 3 - 1 7  
1 3.17 h 2-86 12.16 1 1.67 h 4.48 h 2'94 1 3-28 1 2 - 7 7  12.90 1 2.73 
1 2 - 7 3  h 2-62 1 3 - 1 2  2 2'68 h 4.28 h 2.89 2 2.11 2 2 - 7 7  1 3 - 2 0  23'25 

3.34 

df - Mean of (froupr 
w - Rell~tive Weight 
C - Concluded Angle 

M =  2fl.79 

= 33 -42 
I - - - o -03 
W 

At IV (PErumukkal) 

March 1879; observed by Lkut.-Colonel B. R. BranJill with Troughfon atld Simma' 
24-inch Theodolite No. 1. 

Angle between 

VI (Kallapat) 
and 

VII  (Mallipat) 

VII  (Mallipat) 
and 

V (Qingee) 

V (Gingee) 
and 

I C = 76" I 2' 2"- 79 
2.97 2 - 7 1  2 2 5  2.20 3.80 2 - 8 1  2 . 2  2-78 3 - 1 3  3-05 / 

h21.66 h21.98 123.55 2 23-56 h23.51 ?I 22-44 822.47 223'31 121.66 1 22.99 
122'00 h 2 1 - 8 9  122.96 123.61 hz1.94 h22.40 h22.83 123.65 122'37 124.14 
222'43 h22.13 122.87 1 23'17 h22.23 h21.92 122.67 223.55 2 22.06 123.82 

22-03 22-00 23-13 23.45 22.56 22-25 22-66 23-50 22.03 23.65 

Circle rendings, telescope being set on VI (Kallapat) 

0' 1' 1800 0' 79' 13' 259" 13' 158' 25' 838O26' 237' 87'. 67'37' 316" 4Y 136" 49' 

M =  23p'.73 

w = 21 -30 
I -  - w - o '05 
C =60°28'22".7~ 

M - Mean of Qroupr 
w - Relat~ve Weight 
C - Concluded Angle 

I (Phniu)  
13'78 14-13 rt.18 13-89 15.49 14'34 14-05 13-26 13-87 13'57 

- 0 '05 
w 
C=46°3~'~3"'66 

H )I II n n 

1 53.44 2 54-64 1 54'17 2 55-41 1 53.01 1 
1 54.31 155'69 154.62 156.49 153'83 155'50 155'85 154'66 154'83 154.03 

w = 14 '30 
255'20 1 55-32 1 53'75 155.71 153'96 154'33 155'65 1 54-98 1 54-63 153.85 

- - - o -07 
w 
C = 22' 13' 54n- 78 

54'32 55'22 5 4 - 1 8  55'87 53'60 54.90 56'06 54'93 54-86 53.90 

l55.34 2 53'94 153'04 153.42 154'51 155'10 1 53-59 1 53.91 1 52-75 154'81 
2 54'97 152'82 153'23 152'17 153.50 153'88 154'11 1 54.66 152'99 2 53-85 
1 54'40 2 53-82 1 53'82 1 53-01 1 54'71 1 53'79 1 54-09 1 54'83 1 53.20 1 54.24 

54'90 53'53 53-36 52-87 54.24 54.26 53.93 54.53 52'98 54.30 

113'65 113.78 112'40 2 13-13 113'76 h 14-12 2 13-87 1 1 3 - 4 2  214.89 113'12 
2 13.68 2 14'71 112.65 2 13.86 1 14.43 h 1 4 - 4 6  1 14.47 1 12-75 113.42 113'93 
2 14'02 2 13.90 211'49 114.67 h12.29 h14.45 113.82 1 1 3 - 6 1  213.30 2 13.67 

M = 53".89 

w = 19 20 

I - - - 0 '05 
w 
'c=41°42153W'89 

M  = 13".66 

w = 21 '70 
I - - 



PRINCIPAL TRIANGULATION. OBSERVED AJ5TULEB. 

At IV (PErumukka1)- ( Continued). 

dZ - Mean of Qron e 
w - Relative weig\t 
' C ~ ~ c ~ ~ d ~ ~ ~ g ' ~  

M =  26"'67 

w = 5 2 ' 6 0  I 

- - w - o -02  

C = 68'33' 26".67 

Angle between 

I (Pbnnbr) 

and 

XXXIX (Avirimodu) 

Circle readings, telescope being set on VI  (Kdapat)  

@ 1' 180° 0' 79' 13' 269' 13' 168O 25' 398' 26' 237' 37' 679 37' 3160 49' 1360 49' 

n n n n n H n n n n 

1 26-25 1  26.14 1  27- 17 1  27-94 1 26.26 h 26.46 1 26.36 1  26-70  1  26.54 1 26.70 
1  26.81 1  26.72 1  27.13 1 26.42 1 2 5 . 6 1  h 26.99 126 .98  1  27.03 1  26.64 1  26-59 
I 2 6 . 8 4 1 2 6 . 1 1  1 2 8 - 1 0  125 .82  h26.05 h z 6 - 7 6 1 s 6 - 5 ~ 1 ~ 6 . 4 0 1 ~ 7 . z 8 1 r 6 . 7 5  

26.63 26-32 27.47 26.73 25-97 26.74 26.64 26-71 26-82 26-68 

At V (Gingee) 

Ma?*ch 1879; ob8emed by Lie&.-Colonel B. R. BranJill with Troughton and S h m '  
24-inch Z'heodolite AVO. 1. 

d f  - Mean of Urou s 
rr, - Relative weig\t 
C = &rlcluded Angle 

M = 52"'45 

w = 32 -52 
I - - - o -03 
w 
C = 5 1 ~ ' + 0 ' 5 2 ~ - 4 5 '  

M' 1 ~ ~ ~ 9 ~  

= Z, - 88  , - - - o - 0 4  
w 
C = 7 1 0 z g '  lX'go 

M = 14"*60 

= 40 , - - - 0 ' 0 2  
w 
C = 52' 1'14''.6o 

M=4+rr .23  

= 25 '6, 
- - - o '04 

W 

C = 33' 20'44"- 23 

Angle between 

111 (Narasingapuram) 

and 

I (Pbnnbr) 

I (Pbnnbr) 

and 

I V  (Phumukkal) 

I V  (Plirumukkal) 

and 

V I  (Kallapat) 

VI (Rallapat) 

and 

VII (Mallipat) 

Circle readings, telescope being set on I11 (Narasingapunrm) 

208' 83' 28O33' 287O 44' 107" 44' 6' 67' 186" 66' 86O 9' 266' 9' 165' 21' 346' 21' 

n n n n r N n rr 11 n 

151 '76  151 .96  252 .50  1 5 2 ' 6 8  1 5 1 . 4 0  l 5 2 . 2 0  151 '31  153 .42  153 .09  153 .59  
152 .30  1  52'24 1 5 2 . 6 3  153 .82  1 5 2 ' 7 1  153 ' 23  1 5 1 ' 1 1  1153.11 152 ' 47  1 5 3 ' 2 8  
1  52.66 152 .97  152 .28  152 .52  151 .62  1 5 2 ' 8 5  1 5 1 . 9 3  h52.43 152.09 1 5 1 . 8 3  

h52.10 

52-24  52-39 52-47 53'01 51-91 52-76  51'45 52'99 5 r - 5 5  52 -70  

1  2-15  1  3.03 1 1'57 1  2.57 1  3.13 1 1 - 3 5  1  1 .39  1  1 - 2 8  1  1 - 2 0  I 1 . 1 2  

1 2 . 4 8  1 3 . 2 4  1  1.80 1  1 .79  1  1.35 1 1.50 1  1.80 h 1 .57  1  1 .08  1 2 . 0 2  
1  2.48 1  2 -35  1  1-92  1  1.92 1  3 - 1 7  1  1-09  1  1.46 h 2.40 1  1 - 9 1  1 0 . 6 7  

1 1'56 

3.37 3 - 8 7  1 - 1 6  %.og 2-55  1 - 3 1  1-55  1 - 7 5  1-40  1 - 3 4  

1 1 4 . 4 8  114 '74  114.12 1 1 4 . 5 6  l 1 4 * 6 1  113 .67  1 1 5 ' 5 0  1 1 4 ' 1 4  1 15'03 113 .41  
1 1 3 . 8 3  114 .75  1 1 4 . 1 9  1 1 4 . 3 0  2 14'94 115 .17  1 1 5 ' 5 9  h 1 1 - 9 9  116 .07  113 .60  
1  13.99 114 .96  1  14-15 1 1 5 - o j  114 .63  Z14.22 1  14.98 h13.92 114 ' 45  114 .87  

1 ' 5 ' 3 7  

14-10 14.82 14-15  14-64  14'73 14-35  15-36  14'35 15-18 14-31 

143 .85  143 .68  145 .58  1 r r . r n l r 5 . 1 ~  2 4 3 ' 4 7 z 4 4 ' 1 1  1 4 3 ' 6 7 1 4 3 ' 7 8  2 4 ~ ~ 4 2  
144 ' 15  143 .48  145.00 1 4 4 . 6 3  145.02 143.50 1 4 4 ' 2 7  1143'90 143 '40  2 45'49 
143.81 144 .14  144 .65  143 .56  145 .23  1 4 3 ' 2 5  1 4 3 ' 9 8  h44 .68  144 ' 35  1 4 4 ' 4 3  

1  44-31 

43'94 43'77 45-08 44-06 45-13 43'41 44'11 44'08 43-84  44-91  



22-, SOUTH-EAST COAST SERIEB. 

. 
At V I  ( M a p a t )  

March 1879 ; observed by Liezlt.-Colonel B. 23. BranJill with Troughton aad Sirnme' 
24-inch Theodolite No.  1 .  

M - Mean of Group 
w - Ralative'Weight 
C - Concluded h g l a  

M = 40'"47 

= .ao 
I - - - 0 ' I 0  

Angle between 

x (v*) 
and 

Circle readings, telescope being set on X (Vallam) 

8 W  84' 2 6  e4' 285' 35' 106' 36' 4' 48' 184' 48' 88' 69' 263' 69' 163' 11' 848' 11' 

n n 9 n n 4 n n n 

h 42'48 1 39-25 2 4ci-47 1 42- 76 h 39-36 1 41.44 1 40'41 1 38-68 h 41-88 1 40.04 
h39.07 140.48 141.41 1 41-23 h40.09 141 '12  h39.78 139.80 141.84 139.53 
h38.73 h39.89 1 4 1 - 3 2  1 42-50 138.40 140.08 241.19 139.50 h39.59 141.68 

V I I I  (Chgndamangelam) 

(Chgndamngalsm) 

and 

VI I  (Mallipat) 

VI I  (Mallipet) 

and 

V (Gingee) 

V (Gingee) 

and 

I V  (P6rumukkal) 

40.09 39.87 41.07 42-16 39.28 40.88 40.46 39-33 41-10 40.42 = 3'042'40".47 
. i w  

153 '00  154.41 155'43 153 '64  h53-08 1 5 3 - 0 6  1 55'89 153'68 h52.23 1 53-19 
h 54'25 154 '32  153.69 152.94 h 53'98 154 '43  h 55'68 1 53'23 2 53'96 1 53'89 
h55.27 h 54.79 1 54.26 152.33 154.07 h ~ z - 0 9  1 55-21 153.30 h 50.70 1 53-10 

h 52.25 

54-17 54'52 54'46 52'97 53-71 53-19 55-61 53-40 52-29 53'39 

1 6 . 6 5  1 4 - 1 1  1 3 . 7 0  2 4 - 7 5  h 4 - 3 8  1 3 . 8 6  1 4 - 1 8  1 3 - 1 0  h 4 - 8 9  1 4 . 7 4  
h 5'05 1 3 ' 5 7  1 4 - 2 8  2 4.57 h 3-88 2 2-71 h 3.77 1 2 . 5 5  1 3 . 0 0  1 5 - 1 4  
h 4.99 h 6-40 1 3 . 9 0  2 4 - 2 7  1 3 ' 7 9  h 3-80 1 2 - 6 6  1 3 . 0 4  h 4-76 1 5 ' 0 1  

h 4 -76  1 3'66 

5-56 4'71 3-96 4'53 4-02 3-46 3'57 2-90 4-22 4.96 

1 58.16 1 58.11 1 59-96 1 59.54 h60-46 160.11 1 59-52 1 58-10 h 58-58 160'18 
h 58.10 1 58.36 159.88 160.25 h6o.10 160.06 h 58-54 160.18 1 57-80 1 58.49 
h 57.73 h 56.66 1 60.27 1 59.91 160'85 1 58-62 1 59 '4 i  2 59-51 h 57'79 1 59-31 

59'30 158 .5  158.57 

58-00 58.11 60.04 59.90 60.47 59-60 59.03 59.10 58.06 59'33 

At V I I  (Mallipat) 

Mcvrch 1879 ; obserped by Lieut.-Coloael B. R. BranJill with Troughton and Simms' 
24-inch Theodolite No. 1. 

M =  53/t.77 

to = .54 
I - - - 0 ' I 0  
w 
C = 5 4 O  2 '53"-76  

M =  4t/.19 

= I3  .a2 
I - - - o ' 0 7  
w 
C = 56' 35' 4". 1 9  

M = 5gr.16 

= 1 1  -32 
I - - - o -09 
w 
C = 64' I' 59". 16 

3f = Mean of Group# 
w = Relative Weight 
' Oonduded dng'e 

M = rot'.79 

= 37 .oo 
I - - - o -03 
w 
C = 52' 55' I o n *  79 

Angle between 

V (Gingee) 

and 

IV (Pgrumukkal) 

Circle readings, telescope being set on V (Gingee) 

0" 1' 180'1' 79'13' 869' la' 16S0 W 838'24' 2370 37' 670 86' 816'49' 1860 49' 

n n 4 f~ n 9 )I n II n 

h 10.38 1 11-48 .? 11-04  2 11.01 h 10'13 1 10'44 1 10.61 1 9.83 1 10.83 1 11'27 
h1o.41 1 1 1 - 4 8  111'12 110.82 h 10'18 111 '44  1 9-82 110.58 111 '59  110.40 
h 10.13 111.72 1 11-14 h 1 2 - 0 2  110.68 1 10.68 1 9.94 h 10'76 l10 .62 1 11-09 

10.31 11-56 11-10 11.28 10.33 10.85 10.12 10.39 11-01 10.92 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 23-, 

At VII (Ma1l;pat)-(Continuled). 

d f  - Mean of Grou I 
a - Relatire ~eig!t  
C - Concluded Angle 

M =  3"-30 

= 30 '30 
I - - - o -03 w 
C = 37' 9' 3'''30 

M =  57a.39 

w = 1% - 2 0  
I 
- = o .08 
W 

C =86°47 '57" .39  

M = 28". r g  

.go 
I - - - 0 ' O j  
w 
C =36O 3'28"-18 

Angle between 

IV (Pgrumukkal) 

and 

VI (Kdlapat) 

VI (Kallapat) 

and 

VII I  (Chgndamangdm) 

V u ~  ( ~ h ~ ~ d ~ ~ ~ ~ ~ ~ l ~ ~ )  

and 

I X  (Kiliyfir) 

Circle readings, tslescope being set on V (Gingee) 

0' 1' 1800 1' 79" 18' 869" 18' 168' 24' 838O 24' 2870 87' 670 36' 816" 49' 136" 49' 

n x 4 n n n n 4 n v 

h 3 -15  1 2 . 7 2  1 3 - 6 6  1 2 - 9 8  h 2-77 1 3-59 1 4 - 5 8  2 2-76 1 2 - 9 0  2 2 - 5 7  
h 3.48 l 3 . 3 3  1 4 - 3 0  2 2.58 h 3.18 2 3 . 6 6  2 3.74 1 2.62 1 3 - 6 2  2 3.20 
h 3.83 2 3.52 1 3.86 h 2.75 1 3.19 1 3-89 I? 4'34 h 2'19 1 3'57 1 2'51 

3 -49  3'19 3'94 2 '77 3'05 3'65 4-22 2-53 3-36 2'76 

h 57'79 1 58'55 156 '84  156 '90  h57-18 158.61 156.98 159.25 1 56.46 1 57.27 
h j7.39 158.13 156-12  158 '65  h 57'59 156 '78  157 '42  1 58.33 1 56.64 1 57'47 
h58.03 158 '41  155.83 h56.13 157 '69  156 '34  157.14 h59.37 155 '37  157.11 

57'74 58'36 56-26 57-23 57'49 57-24 57'18 58.98 56.16 57'28 

h 28- 14 1 26.51 1 28'34 1 27-68 h 28'86 1 27-33 1 27-86 1 28- I I 1 28-96 1 17-74 
h 29.47 1 27.15 1 28'28 126.30 h 28'66 127.67 127.71 1 28.87 128.90 1 27'90 
h z 8 - 4 7 1 2 7 - 3 0 1 2 9 . 4 9  h 2 8 - 5 8 1 ~ 8 . 4 4 1 2 8 ' 7 3  128 '70  h28.93 128 .77  127.55 

28.69 26.99 28.70 27-51 28'65 27-91 28-09 28.64 28.88 27-73 

At VIII (Cl16ndamangalam) 
. Pebruay  1879; observed by Ziezct.-Colorcel B. R. Brmj i l l  with !&mghtolz aad S h m '  

24-hch Theodolite No.  1. 

M = Mean.of Grou a 
ro - Relative ~ e i &  
C - Concluded Angle 

M =  17"'63 

I = '3 '7' 
- - - 0 '07  w 
C = 49' 10' 1 7 ~ ~ ~ 6 3  

M = 5 8 " ' 3 4  

= 41 .08 
I - - w - o '02  

C = 73' 28' 58"-34 

Angle between 

X (Vallam) 
and 

XI1 (Koilsnhppam) 

(Koilhhupplm) 

and 

XI (Ulundh-pet) 

Circle readinge, telescope being set on X (Vallam) 

0' 1' 180" 0' 79' 13' 869' 12' 16E0 24' 8s8O 2 8  237' 87' 67' 36' 816' 49' 1 ~ 6 ~  48' 

.I n v I n n v n n n 

2 17.16 118.28 117.85 117 '80  115.68 h 18-55 116.60 l 1 7 ~ 0 0  h17-49 118.08 
l17 .60  117.79 118.11 118 '58  115 '99  h 18-12 1 17-04 Z 18-28 h17-64 1 18-09 
l 18 .04  118.24 h18-39 118.36 115.58 h19-03  116.76 2 16-95 117.35 118 '34  

17'60 18-10 18'12 18-25 15-75 18.57 16-80 17-41 17-49 18-17 

1 59-04 2 57-91 1 59-05 1 57-98 2 57'76 h 57'79 1 58-31 2 58-58 h58.97 1 59'34 
158.72 158.90 158.74 157.70 158.48 h 5 8 1 4  158.26 158.61 h58.16 157.84 
158.49 158.85 h 5 g . m  257.51 158.08 158.52 157.48 158.91 156.69 1 58'55 

h 57'49 

58.75 58'55 58'93 57'73 58'11 58'15 58-02 58-70 57'83 58'58 



SOUTH-EAST COAST SERIES. 

At VIII (ChEndamanga1am)-( Cotltinued). 

M - Mesn of Gmupn 
w - Relative Weight 
C - Concluded Allgle 

M =  20X'96 

= 25 .60 

- - - o ' 0 4  
' u l  

C=60035 '20X '96  

M =  z ~ / . 7 2  

= I I  
I 

' '3 
- - - o -09 
W 

C = 6 ~ 0 2 8 '  ~ " ' 7 2  

M =  9'"15 

W = 2 0  '42 
I 
- - - o -05 
W 

9r 9X-15 

M =  II".OO 

w = 2 7  -80 
1 - - - 0 .oq 
W 

C = 7 6 O  8'II".oo 

Angle between 

XI (Ulundfirpet) 
and 

IX (KiliyGr) 

IX (Kili*) 
and 

VII (Mallipat) 

VII  (Mallipat) 

and 

VI  (Kallapat) 

VI  (Kallapat) 

and 

X (Vallam) 

Circle readings, telescope being set on X (Vallam) 

0 180°W 79'13' 26g012' 168°24' 838'24' 237  37' 67'36 31648' 136O48' 

,I 4 ,t n I I I 4 I n 

119.87 221.85 2 19.86 121.52 1 20.49 h19.93 2 21.60 120-27 121.95 2 20.32 
2 20.39 121.37 120'34 121.51 121 '13  hz0.79 1 ~ ~ ' 2 9  l19 .80  h 21-51 2 20.80 
120.30 1 21'14 h21.93 2 21.82 121.03 121.19 122-10  120-68  h22.00 121'06 

20.19 21.45 20'71 21.62 20.88 20.64 21-33 20.25 21.82 20.73 

h 1-11 2 2.28 E 2-51 Z 3 '33 1 4'90 h 3 -30  Z 3'57 r? 3 '35 6 1 '88  1 2.78 
1 3 . 0 5  2 2 ' 1 2  1 2 - 5 3  1 3 . 1 6  1 3 ' 7 8  h 0.56 2 2 . 7 9  1 3 ' 3 3  h 1.98 2 2.52 
2 2'29 2 2 ' 0 0  h 1.98 1 4-20 1 4 . 9 0  h 1 -43  2 3 '31 1 2.96 h 1-26 2 2-32 
1 2 . 1 9  

2'16 2'13 2'34 3 -56  4.53 1 -76  3-22 3-21 1-71 2-54 

1 9.98 1 8 - 2 5  810.34 1 7 . 4 4  2 9 . 2 9  h 9 -70  1 8 . 9 5 1  9.64 h 9 . 7 6  1 9 - 4 6  
2 8 .93 1 9-76 Ir 8-98  1 7-80 1 8.84 h 9 '31 1 9.26 110.16 h 8 -15  1 9.18 
l10 .29 2 8 .88 h 9.44 1 7-70  1 8.44 h1o.05 1 8 '59  1 9.86 h 8.82 1 9.10 

9 '73 8 '96 9'59 7'65 8.86 9 -69  8 '93  9 -89  8.91 9.25 

2 11-58 110.00 h1z.15 110.12 111.74 h10.34 1 x 1 - 1 9  110.63 811.73 111.08 
1 11.75 2 10.30 h 11-99 1 10'49 1 11.65 h 10.32 2 10.63 2 9.74 h 11.71 1 10'69 
1 11-23 1 10.94 h 10.82 2 11 .12  1 11-59 h 10.94 2 11-60 1 10.35 h 11.30 1 10.43 

11-52 10'41 11.65 10'58 11.66 10'53 11-14 10.24 11-58 10.73 

At I X  (Kiliyhr) 

March 1879 ; observed by Lieut.-Colo?zeZ B. R. BranJill with Troughton and Simms' 
24-inch Theodolite No. 1. 

3f - Mean of Qronpa 
w = Reltbtive Weight 
C - Concluded Angle 

M = zy'"99 

= 1 8  - 2 0  
1 
- = o -05 
w 
C = 8 2 O ~ 8 ' 2 9 " . 9 ~  

I 

M = ~ ~ H . ~ ~  

,, = 22 .81 
- - - o -04 

w 
C = w 0 4 1 '  40"-86 

Angle between 

VII  (Mallipat) 

and 
VII I  (ch6ndamangalam) 

'I*' (Ch'ndamangalam) 
and 

X I  (Ulundhpet) 

Circle readings, telescope being set on V l I  (Mallipat) 

127' 12' 807O11' 206O23' 26" 22' 285'30' 105O 31' 4' 47' 184O 46' 83O 69' 26S0 58' 

I n n I 'I I I I I 4 

hz9-59  h30.16 129.40 129.80 h30m46 129.62 131.50 130'31 Z 29-51 130'51 
h30.22 131 '14  128 '75  129.39 h31.04 129 '66  2 30.44 h30.76 128.92 129 '40  
2 29-26 1 29'74 1 28'32 1 31'01 1 30.32 1 29-27 1 30'68 h 31'53 1 29.29 d 29-75 

29-69 30.35 28-82 30.07 30.61 29.52 39-87 30.87 29.24 2y.89 

h40.10 h39.89 141 '29  140.67 h41-07 1 ~ 1 ~ 6 0 1 3 9 ~ 9 2  240.25 141.32 141.04 
h41-22 140.15 141.81 140.26 h39.82 l 4 0 . 8 1  139.42 hqo'9z 241.53 2 41'90 
h41-26 2 40.93 142.94 1 39.73 h41.07 140.56 1 40.89 h40-71 141.22 1 41 -15 

2 42 -03 

40.86 40.32 42'02 4 0 ~ 2 2  40.65 40.99 40.08 40.63 41-36 41-36 



PRINCIPAL TRISNGULATIOX. OBSERVED ANGLES. 
2 5 7  

At X (Vallam) 

Feb?*zcary 1879 ; ob8erved by Zieut.- Colonel B. B. Branfill  wit?^ Trough fo~z and Simnzs' 
24-inch Theodolite No. 1. 

Angle between 

(seppalbuattm) 
and 

XI1 (Koilinkuppam) 

XI1 (Koilhnkuppam) 
and 

VI I I  (ChEndamnngalnm) 

VII I  (Cht3ndamangalam) 
and 

TI (Kallapat) 

Circle readings, telescope being set on XI11 (Seppalinattam) 

O0 2' 180° 1' 79' 18' 559' 12' 158' 25' 338' 24' 237'' 88' 67" 36' 816' 49) 13e0 48' 

n H w ,I I I I II ,I I 

h 19'59 121 '35  120.45 2 20'07 120.49 120.78 h21-14  1 22.17 122 '22  1 20.95 
h20.83 122.12 120.26 1 21-35 120.87 120.97 h20.83 122.04 121-80 121-49  
hzo-70 121 .78  120 '71  121 '03  121 '00  120 '85  h21-78 l 2 2 . 2 7  2 2 2 ' 2 1  121-30  

20.37 21-75 20.47 20'82 20.79 20.87 21-25 22.16 22-08 21.25 

h 24-15 123.93 122.85 1 23-57 222.55 123.40 1 2 1 . 1 4  122.91 1 22.68 122.93 
h23.19 E 23.49 123.24 123.31 123.03 122.71 h22-26 122 '87  123.05 1 ~ 2 . 1 4  
hzq-24  124-12  222'95 223'03 122 '27  123 '18  hzz -80  123 '44  122 '89  123'26 

23'86 23'85 23-01 23-30 22.62 23'10 22'07 23-07 22-87 22'78 

Af = Mean of ar011p8 
co - Relative Weight 
C - Co~lcluded Angle 

M = 21"-18 

= 22 .70 
I 
-. - - o - 0 4  
10 

C = 73O42'21"*18 

M =  23"'0j 

W = 29 - 4 0  

I - - o -03 
w 
C = q 3 O  0123".oj  

At X I  (Ulundbrpet) 

Feb~rrccry 1879 ; obserced by &cut.- Colonel 23. 22. Bt*n??jll zoith Trozcghton u1zc2 Si~nnie' 
24-ifzch Theodolite No. 1. 

h 8 -85  110.80 110.26 110.03 1 9.54 1 9.73 71 ro.10 1 9.89 1 8 - 7 9  210.38 I g Y ' g l  

iK - Bfenn of Groups 
w - Eelative Weight 
C = Concluded h g l e  

M =  57'"63 

W = 20 ' 85  

- 1 - - o -05 
w 
C = 74O 42' 57'" 6 3  

M = 33"'57 

= 22 .gl , - - - 0 ' 0 4  
W 

C = 5 5 0 5 9 ' 3 3 n ' 5 7  

Angle between 

IX (Kiliyb) 
and 

TI11 (Ch6ndamangalam) 

~ I I  (chgndarnangnlam) 
and 

XI1  (Koilhnkuppam) 

h 9-85 110 '16  110-05 11o.1o 1 9.27 110-17  h 9.75 1 1 1 ~ 0 1  1 9.19 110.73 
h 9-18 2 9 -85  2 10.47 1 9 '85 1 9.60 1 10.12 h 9-64 1 10.03 1 9.84 1 1 0 . 2 1  

9 -29  10'27 10'26 9.99 9 - 4 7  ro'ox 9.83 10.31 9 -27  10.44 

Circle readings, telescope being set on I X  (KilipGr) 

0" 1' 180' 0' 79' 12' 259" 11' 158O 25# 838' 24' 237O 37l 67O 37' 3 1 6 ~  49' 1 3 6 ~  48) 

81 I n I ,, II H I n ,I 

h57-74 158.35 Z 58-34 157.88 157.50 158 '05  156 '83  1 57-52 Z 57-61 255.56 
h58.08 158.00 158.37 158.07 158.70 158.01 157.80 157.32 157 '68  155 '97  
h 58-80 1 57-93 1 57'93 1 57-10 1 57'30 1 57.88 1 58.31 h 56'62 1 57.05 1 56.16 

156.48 

58'21 58-09 58.21 57.68 57'83 57'98 57'65 57-15 57'45 56-04 

h 34'13 133 '80  1 33'12 1 34'67 1 32'76 133 '39  1 33.12 133'96 2 32-93 2 34'34 
h33.34 134 '47  133 '84  134 '69  1 31-78 133 '52  133 '09  133.50 1 32-72 133 '18  
h33.78 1 3 3 ' 9 8 2 3 3 ' 1 1  h 3 3 ' 7 0 1 3 3 ' 2 7  133 '67  232'62 h35.47 1 3 3 ' 1 7 1 3 3 . 8 8  

134 '08  

33.75 34-08 33.36 34-35 32-60 33.53 32 -91  34-33 32-94 33.87 

w = 4 5  '50 
I 
- - 
10 - o - 0 2  
C = 72O 9' 9".91 



SOUTH-EAST COAST SERIES. 

At X I  (Ulund6rpct)- ( Contintced). 

M = Mean of @roll 

w - Relative Wei$ 
8' = Concluded Angle 

M =  18"'39 

= 20 'O4 
1 = .05 w 
C = 34' 26' 18"-39 

Angle between 

X I 1  (Koildnkuppam) 

and 

XIV (KQnridakiindin) 

.. 

Circle readings, telescope being set on I X  (Kiliydr) 

0"l' 180°0' 7g012' 259'11' 168'25' 338'24' 237O37' 67'37' 816°49' 136O48' 

t ,I II N n n w II II I 

h 1 7 - 6 7  1 1 8 . 5 7  Z19 .08  1 1 7 . 8 3  1 1 8 . g ~  1  18.03 1 1 9 . 6 7  1 1 7 ' 9 8  1 1 8 . 5 2  1 1 7 . 5 0  
h r 7 . 9 5  1  18.43 1  18 .70  1  1 7 - 7 6  1 1 8 . 9 5  1 1 8 ' 0 3  1 1 9 - 4 6  1  18 .23  1  1 9 - 3 8  1  1 8 - 1 5  
h 1 7 . 5 4  1 1 8 . 3 0  1  18.94 h  17-92  1  18.72 1 1 7 . 9 8  1  19.69 h  17.54 1 1 9 . 3 5  2 17.31 

1 1 7 . 2 2  

17 '72 18 .43  18 '91  17.84 18.86 18.01 1 9 - 6 1  17 '92 1 9 - 0 8  17 '55  

At  XI1 (Koildnkuppam) 

February 1819 ; observed by Liezct.- Colonel B. .R. Bt.allJill rcith TrotcgAton and Sintnts' 
24-i1zcI~ l'heodolite No. 1. 

Angle between 

XIV (t(&nidakcndln) 

and 

X I  (Ulund6rpet) 

X I  (Ulundbrpe t) 

and 
VIII (CMndamangalam) 

TIII(Ch8ndamangalam) 

and 

X (Tnllnm) 

X (Tnllnm) 

and 
XI11 (Seppallnnttam) 

XI11 (Se~~alhnnt tam) 

and 

XIV (K4nldakiindin) 

Circle readings, telescope being set on XIV (KJuidakiindJn) 

O0 1' 180" 0' 79' 13' 259' 12' 158' 25' 338' 24' 237' 3i' 67' 36' 316O 49' 136' 48' 

I ,I I I W ,I I I ,I 

h 21'09 t 2 0 . 9 6  1  18.51 7421.55 I? 20.40 I? 19.90 1 2 0 . 2 3  ~ 1 g . 1 1  I? 21'45 1 2 0 ' 0 3  
1 2 0 . 1 1  1 2 1 - 3 0  2 ~ 0 ' 6 2  hzo .05  1 2 0 . 2 4  2 20.88 1 2 0 . 0 3  h 1 g . 9 7  1 2 1 - 7 0  1 2 1 ' 5 7  
2 21-16 120 .55  hz0 .14  h21 .45  Z 2 0 m 8 7  1 1 9 . 7 7  h 2 1 - 8 7  h 1 g m 3 j  1 2 2 . 5 6  1 1 9 . 6 5  

2f = Monn of Groupa 
w = Relntire Weight 
C = Concluded Angle 

M = 20'"57 

w = 16 -70 
r - - - o -06 

20'79 20.94 1g.76 2 1 - 0 2  z o m g o  20.18 20.71 1 9 - 4 8  21'90 20'42 c=81°4612~'"57 l W  
h27.75 E 28.28 1  29.08 71 28-47  1  27.34 1  2 9 - 6 4  1  28'35 h  30.48 1  27'22 1 2 8 . 4 7  
1 2 9 ' 1 5  2 2 7 . 7 9  1 2 7 . 5 8  h 2 8 . 1 8  1 2 7 ' 7 1  228 .78  1 2 8 . 6 2  h 2 8 . 9 5  1  27'01 1 2 7 . 7 6  
229.22 227 .74  h28 .99  h 2 8 . 7 4  1 2 8 ' 3 6  1 2 9 . 2 6  h 2 6 . 7 8  h 2 9 . 8 7 1 2 7 ' o g  2 2 9 . 3 0  

k 29.04 

28.71 27.94 28.55 28.46 27.81 29-23  28.20 29.77 27'11 28-51  

6 1 9 - 7 7  1 1 9 - g 8  1  z1.01 h x g - 7 1  l 2 0 . 8 8  1 1 9 . 5 2  120 .28  h ~ g - g r  1 2 1 ' 0 4  1 2 1 . 1 8  
1 1 8 . g o Z z o . 5 1  l z 1 . 5 g  h 1 9 . 7 9  1 ~ 0 . 3 8  1 1 8 . 2 8  I z o . r o h 1 g . 2 8  120 .62  1 2 1 . 9 3  
1 1 8 - 6 3  1  20.80 h 2 0 . 2 6  h  19.60 2 19.48 1  19.72 hz1 .25  h  19.43 1 2 1 . 4 8  1 2 1 . 2 4  

19.10 20.41 20 '95 1 9 - 7 0  20 '25 19 '17 20.51 1 9 - 5 4  21-05 21 '45 

h 8 . 6 0  2 8 - 3 4  1 7 - 4 7  7r 9 .61  1 8 . 9 1  1 8 . 5 8  1 7 - 5 4  h 8 . 7 6  1 9 . 2 j  1 8 . 8 2  
1  8 .68  1  9.21 1  6 .56  h  8 .86  1  8 . 4 7  E 9 .64  1  8 . 0 1  h  9 . 3 0  1  7 .67  1  7.72 
1 8 - 7 6  E 8 . 6 7  h  7 .90  h  9.03 Z g . 1 7  l g . 1 4  it 8 - 1 3  R 9 .18  2 8 . 2 6  1 7 . 5 3  

8 . 6 8  8 . 7 4  7 ' 3 1  9 ' 1 7  8 - 8 5  9-12  7.89 9 - 0 8  8 - 3 9  8 . 0 2  

nf = 28"-43 

w = 15 '45 
- - - o -06 

W 
C=50031128"'43 

= 2°*'22 

= '3 '7' 
I - - - o so7 
w 
c =870qg'20".22 

M =  ""53 

= 2 2  '7' 
I - - - 0 'Of 
w 
~ = ~ ~ 0  g t  8v.53 

2 41.94 142 .30  1 4 3 4 . + o  h 4 2 . 0 7  I? 42 '64 1 4 2 . 4 4  1 4 4 . 5 2  1 '41.85 1 4 1 . 1 o  141.02 
1 4 2 . 1 7  1 4 1 . 8 1  1 4 1 . 1 3  h q 1 . 6 1  1 4 2 . 5 8  1 4 2 . 2 9  2 4 3 . 0 7  h41.04 1 4 2 ' 1 8  1 4 1 ' 0 j  
143 .11  1 4 1 ' 5 2  h 4 2 . 7 8  h42 .24  1 4 2 . 9 0  1 4 1 . 2 7  Jr41.47 h 4 2 . 8 4  241 .12  1 4 0 . 1 3  

42'41 41.88 43 '44 4 1 - 9 7  42'71 42 '00 43 '02 41.91 41 '47  40.73 

- - - o -07 
1U 

C =89043'42"*J5 



PRINCIPAL TRIAPU'GULATIOS. OBSERTED AEQLES. 2 7-z. 

Pebruay  1879; observed by Lieut.-Colonel l3. 22. B~*a?zJill with Troughton and Sintme' 
24-inch Theoclolite ATo. 1. 

XV (P6daiyGr) 
and 

XVI (Ayynmpet) 

Angle bebeen 

XVI (h~yarnpot) 
and 

X l V  (I<inBdalriinditn) 

Circle readings, telescope being set on XV (P6daiyfir) 

178" 10' 358°9' 267O22' 77'21' 336'34' 156"33' 55" 46' 23S045' 134'58' 314'57' 

At XIV (Khfidakiindhn) I 

Af = bfoan of Oroops 
to = R ~ I I ~ ~ V B  Weight 
C - Concluded A ~ ~ g l e  I 

Febrzcnry 1879 ; observed by I;iezst.-Colonel B. R. B~*anjZl  toith Tgwcghton and Sint?~zs' I 

= 9 w . 7 9  

w = 27 -80 
I - - o  -04 
w 
C = 29'41' 9" '79  

XIV ( ~ ~ d ~ ~ k ~ ~ a ~ )  
and 

XI1 (Koilhnkuppam) 

24-inch I'l~eodolite No. 1. I 

h 8 - 1 7  1  Io'oj 1  9 . 5 9  1 1 0 . 6 0  l 1 0 ' 8 0  2 9 - 4 5  1 1 0 . 8 2  2 9 - 0 1  1 1 0 . 5 0  1 9 . 1 8  
h 9 . 3 3  2 9 . 8 9  1 9 ' 7 7  h 9 . 8 0  1 1 1 ' 0 9  h 8 ' 6 5  1 1 0 . 5 4  h 9 . 8 0  1  9 ' 4 2  2 8 - 8 2  
1 1 0 ' 1 2  1 1 0 - 6 1  1  9 ' 7 2  h 9 ' 3 5  1 9 ' 9 3  ir 9 - 8 3  1  9 - 4 3  Ir 9 ' 4 8  1 1 0 ' 7 0  1 9 . ,10  

- 

9 - 2 1  1 0 . 1 8  9 . 6 9  9 . 9 3  1 0 . 6 1  9 - 3 1  1 0 . 2 6  9 . 4 3  1 0 . 2 1  9 - 0 3  

Angle between 

XI (Ulundfirpet) 
and 

XI1 (KoilBukuppam) 

- Circle resdings, telescope being set on X I  (Ulundilrpet) 

19P 3A' 14'33' 273" 45' 93" 45' 352O57' 172' 56' 72'9' 252'9' 161" 21' 331°20' 

A[ - bfenn of OI .OII~S  
w - H0111t.ire \Freight 
C - Concluded Ailgle I 



SOUTH-EAST COAST SERIES. 

A 

' At XIV (Ktintidakiind&n)- ( Continued). 

M - Mean of &onpa 
w - Relative Weight 
C - Concluded Angle 

M = 7"-95 

= 2 3  '30 
I - - - o '04 

Angle between 

XII ( ~ ~ i ~ ~ k ~ ~ ~ ~ )  
and 

Circle relldings, teleecope being eet on XI (Ulundbrpet) 

194' 34' 14'33' 27S0 45' 93' 46' 352'67' 172'56' 72'9' Z52' 9' 161' 21' 3S1° 20' 

n I I N n II n I 'I 

h 8-70 h7.21 16.55 1 7 - 4 8  h8.24 2 8-56 17.84 2 8-43 h7.22 28-33 
h 7.81 1 7.61 1 6.79 2 7.26 h 9 - 1 5  1 8.82 1 8-09 h 8.35 E 8-36 1 8.79 
h 7.68 1 7-76 17-17 h 7'76 18-70 1 8'72 2 8-78 h 7.02 1 6.81 2 8'56 

XI11 (SeppaLhattam) 

X I I I ( ~ ~ ~ ~ ~ G ~ ~ ~ ~ ~ )  
and 

XF (Piidaiy 6r) 

XV (Piidaiyfir) 
and 

XVI (Ayyampet) 

w C = 60" 35' 7"-95 
8.06 7-53 6-81 7.50 8.70 8-70 8.24 7.93 7.46 8-56 / 

h35.55 h 36'59 1 34'62 136'45 h 34.54 2 35'94 1 34'99 1 34'58 h 34'44 2 35.00 
h36'98136'91'33'z"35'96h34'41'35"o135"8h36'03133'75133'96 
h36-15 1 36'05 1 33'12 h 36-91 134'99 1 34'81 134'91 h 35'68 134'53 1 34'33 

36'23 36-52 33.65 36-44 34-65 35-32 35-03 35-43 34-24 34-43 

h 58.56 h 57'85 2 61.23 1 59-07 h 59-82 2 58.89 1 60.04 1 58.54 h 58.62 2 59'07 
h58.25 156.15 161.39 159'10 h59.94 258'69 158.82 h57.71 258.30 159'92 
h 59.19 1 57'41 160'86 h 59-56 1 59-46 1 58'65 1 59-64 Ib jg.07 1 58.44 I 5y'j3 

58.67 57-14 61-16 59-24 59.74 58'74 59.50 58.44 58.45 59.51 

At XV (PGdaiyfir) 

Jantlaj*y 1879; observed hy I;ieut.-Colonel B. R. B~*un$ll with T~*otrgltloa irticl Sin~nzs' 
24-imh Tfteodolite A%. 1. 

M = 35". 19 

w = 9 ' 7 0  
I - - - 0 ' I 0  
w 
C = 4 7 ° 2 2 ' 3 5 " ' 1 9  

I 

M = jgW-06 

w = 8 '60 
I - - - 0 - 1 2  
ZU 

C = 2 2 O 4 6 ' 5 9 " . 0 6  

M = Mean of Group. 
m - Relative Weight 
C - Concluded Angle 

Angle between 
Circle readings, telescope being set on X\'III (Kuchbr) 

00 1' 180' 1' 79O 13' ' 259' 12' 158' 25' 33E0 2Y 237'37' 57' 37' 3 16" 49' 136'48' 

X'VIII (Kuchfir) 

and 
XVII (Salpni) 

XVII (Salpai) 
and 

XFI (Ayyampet) 

N ,I I M ,I ,I I I 

2 51-96 153'83 1153'14 153'33 151.98 153'26 655-23 h54.00 154'53 153'44 ; w = 1 7  '03 
h 53-11 I - o -06 

C = 4 6 O  28'  53"'60 
53-21 54.09 51-47 51-19 53-11 51-37 51-07 53.57 54.02 52-90 I 

146.07 145.91 145.98 h 44-41 144'23 1 16-77 h46'02 144.92 1 45.91 1 45'08 
243'80 145'47 h45.41 145'45 145'46 145'57 h46.19 h43.99 1 45'11 145'61 
246.55 246.39 h45'29146.92 1 4 5 ~ 7 8 1 4 7 * 0 4 h 4 6 ~ 1 6  h44.63143'3614j'29 
h 45'17 

45-40 45'92 45'56 45'59 45-16 46-46 46.12 44'51 44'79 45'33 

= 45,,.48 

= 1 9  ' 7 7  
I - - - o '05  
to 
C = 59' 48145n.48 



PRINCIPAL TRIANGULATION. OBSERVED ANQbES. 2 9 0 ,  

At XV (P6daiyiir)-( Continued). 

Angle between 

XVI (Ayyampet) . 
and 

XIV (Khnhkijndhn) 

(Khhdak6ndbn) 
and 

XI11 (Seppalhnattam) 

Circ;le readings, telescope being set on XVIII  (Kuch6r) 

0" 1' 180° 1' 79'13' 25g0 12' 15E0 25' 338O24' 237°87' 57°37' 8160 49' 186"48' 

u 'I n n II n N n tt n 

1 7 -74  1 6.89 h 4-63 h 6-45 1 7 '53  1 5.05 h 6 - 8 1  h 5.61 1 6 . 9 9  1 7-16 
1 7 '27 1 6 . 0 6  h 6-90 1 5'79 1 7 - 1 9  E 5-21 h 6-50 h 5 '60 26 .42  1 6-93 
1 6.85 I  5.74 h 6.74 2 4.60 1 7.08 1 5-33 h 6.52 h 6.36 1 6 -79  1 7-65 

h 6.36 

7.29 6 '23 6 -16  5'61 7.27 5-20 6.61 5'86 6 -73  7'25 

259.05 157'92 h 59-11 h59.38 2 57'93 1 58'73 h59-02 h60.05 2 58-62 158 '78  
159 '17  159 '08  h58-73 158.54 158.06 159-50  h57.00 h 57'18 157-79  1 5 9 - 9 7  
158.92 159.30 157 .84  1 59.10 158.27 159.06 h57.43 h 58-81 159.67 158.23 

h 58.49 

59'05 58'77 58'56 59.01 58'09 59'10 57'82 58'64 58.69 58.99 

df - Mean of oronpa 
w - Reletdive Weight 
C - Concluded Angle 

M =  6"*4t 

fO = 16 '16 
T - - - o -06 
w 
C = 47' 3' 6"'42 

M  = 58". 67 

= 3r .62 
I - - - o '03 
w 
C = 40° 17'58".67 

At XVI (Ayyampet) 

January 1879 ; observed by Lieut.- Colonel B .  R. BranJill with Troughton and Sirnme' 
24-inch Theodolite No.  1.  

Angle between 

XIV (Gdd&ijnd$n) 

and 

XI11 (Seppalhnattam) 

XI11 (Seppalhnattam) 
and 

XV (PMaipir) 

XV (Padai*) 

and 

XVII (Salpai) 

. 

Circle readings, telescope being set on XI'? (Kdnhdakijndhn) 

0' 1' 180" 1' 7Y0 13' 45g0 12' 158'25' 83S0 24' 237'37' 6 7 O 8 7 '  816O49' 136048' 

t r n I I I n I II n 

h31.61 1 30'18 130'08 h30.40 130'17 1 31'17 230'48 1 33-34 129.97 E 30.51 
h30.55 130 '97  h31.46 h30.91 129 '71  132 '00  130 '02  131.57 130 '51  129 '89  
1 3 0 . 4 5 2 3 0 ' 2 2  h30.08 h 3 2 ~ 3 9 2 2 9 ~ 9 5 1 3 1 ~ 1 6 1 2 9 ~ 9 0 1 3 2 ~ 1 9 1 3 1 ' 7 9 1 3 0 ~ 8 3  
129.81 1 31 '07 

30'61 30.46 30'67 31'23 29-94 31-44 30.13 32.37 30'76 30.41 

h25.32 227'12 2 25-29 h26.63 1 25-43 125.87 125.34 123.93 126 '65  125-53  
h 24-72 124.10 h25.56 h25.22 125.34 126.40 126.34 1 2 4 . 0 ~  126 .48  1 2 5 . 4 ~  
1 25-10 125 '78  124 '54  h 25'01 1 25'98 1 26-13 1 26.41 1 24.84 1 26.28 125.70 

25-05 25-67 25'13 25-62 25'58 26'13 26-03 24'26 26'47 25'55 

h37-57 2 35'75 135'33 h37.35 I  36'42 2 35-62 137 '33  2 38-70 E 37'89 137'02 
h37-74  138.52 h 35.96 h 35-34 1 36'74 1 36.07 1 37.42 1 38-90 1 37.27 138'66 
1 j 7 ' 2 1  2 37-01 2 36.79 h37.14 2 36-97 135 '73  136'70 138 '43  1 37'51 237'34 

37-51 37-09 36.03 36-61 36'71 35-81 37'15 38'68 37'56 37'67 

llZ - Mean of Groups 
w - Relative Weklit , 
C - Corlcluded Angle 

M  = 30"-80 

to = 1 6 - 2 6  
I - - - o .06 

W 

C = 47O 23' 30"- 80 

M =  2jt'.55 

to = 20 -40 
I - - - o '05 
W 

C=62°46'251-55 

M =  37".08 

tu = 12 '20 
L - - - 0 . 0 8  
w 
C = 71~31'37".08 





. 
PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

, 

At XVII (Sa1pai)-(Continwd). 

Angle between 

XS (Kachip6rumsl) 
and 

XIX (Kulattbr) 

(Kulat*) 
and 

XVI (Ayyampet) 

XVI ( ~ ~ ~ ~ ~ t )  

and 
XV (Padaiyilr) 

Circle readings, telescope being set on XV (PMaijdr) 

0°1' 1wO' 79' 13' 25D018' 168°25' 838'84' 287O87' 67'86' 816O49' 1860 48' 

n Y II 0 ,I II n 4 n 4 

1  8-80  2 9.08 h  6 '85  2 9.57 h  7 - 8 5  2 8 - 9 0  h  7 - 3 8  1  7 - 2 8  h  g a 4 5  h  7 - 4 7  
2 7 ' 1 7  1 8 ' 5 3  h 8'26 1  8-01 2 6.98 1 8 ' 7 0  h  6.90 1 7 .92  h 8 - 6 8  h  7 . 5 1  
2 8 . 3 8  2 9.29 1 6 - 9 8  h 8 . 6 8  2 7 .89  1 8 . 3 9  h 8 . 8 8  1 8 - 6 7  h 6 . 9 5  1 7 - 7 1  

8 - 1 2  8 - 9 7  7 ' 3 6  8 '75  7 ' 5 7  8.66 7 - 7 2  7 - 9 6  8 - 0 3  7 '56  

2 35-58  2 36-93  h36 .93  2 36-21  h  36-03 2 36-90 h  36.16 1  36.48 h  35'47 h  3 5 - 3 9  
2 36.55 137.36 h  3 6 ' 6 1  137.10 2 37 '32  2 35-57  h 3 j . 4 1  2 36 '21  h35.60 h  35-32  
2 36.00 237.40 2 37.27 135 .27  2 36.76 1 3 7 . 5 7  1 3 7 . 2 6  135 .61  1 3 6 . 6 3  2 3 6 - 1 2  

36-04 3 7 - 2 3  36.94 3 6 - 1 9  36.70 36.68 36.28 36.10 35-90  3 5 - 7 4  

136.60 234.83 h 3 7 . 6 3  135.82 h 3 6 - 8 8 2 3 5 . 9 9  h36.92 237 .31  h 3 6 . 1 2  h38.19 
2 3 5 - 8 3  1  34-95 h36 .79  1  36.20 1  34-56  1  3 7 - 0 0  137.10 1  35 '38  h  36-70 h  38-79  
136.76 135 .39  2 37-65 134.55 1 3 5 . 4 5  136 .38  h36.21 2 36-72  h36 .58  137.09 

36-40 35-06 37'36 35.52 35'63 36.46 36.74 36'47 36.47 38-02 

M - Mean of Qrou 8 
to - Relative weigEt 
8' - Canduded h g l e  

M =  8"'07 

w = 2 3 ' 8 0  I 

- - - 0 -04 
W 
C = 38'31' 8" .07 

M =  36"-38 

to = 2 9  .40 
I - - - o -03 
W 
C = ~ 6 ~ 4 8 ' 3 6 " . 3 8  

~ = ~ 6 w . ~ ~  

w = 1 1  - 5 0  
1 - - - o -09 
W 

C = 48°39 '36"*4~  

At XVIII (Kuchiir) 

January 1879; oBserved by Liezct.-Colonel B. R. BraltJill with Troughton and Simm' 
24-inch Theodolite No. 1. 

iU - Meell of Qmupr 
w - Relative Weight 
C ' Gx~duded h g l e  

M =  201'.66 

w = 8 - 8 2  

-- - - 0 ' I 1  
W 

C = 69O41' 20" -66  

M = 34f/.60 

w = 18 .go 
I - - - 0 '05  
W 

C = 6 2 O 2 1 ' 3 4 " ' 6 0  

Angle between 

- ~ i r u p a n s n ~ ~ a n d a p )  

and 
XVII (Snlpai) 

XVII (Salpai) 
and 

XV (Padaiyh) 

Circle readings, telescope being set on XXI (Tirupanand4l Mandap) 

182'3' 812'3' 811°16' 81'18' 290"811 110°3(Y 9'40' 189'40' 8E062' 268051' 

'I I )  n n tt tr n I n n 

h z o . 5 5  h 1 g . 0 1  2 1 9 - 5 7  1 1 9 . 8 5  2 21'73 2 21.06 2 20.36 121 .36  1 2 3 ' 2 4  1 2 1 - 1 1  
h  19.51 h  19-97 2 19-09 1  1 8 - 4 3  2 20.59 1 2 1 ' 4 4  1 2 1 . 7 6  2 2 1 . 2 1  1 2 2 ' 2 9  1 2 1 ' 3 1  
h18.71 hzo .26  120.43 2 2 0 ' 1 1  2 1 9 - 2 2  1 2 1 . 6 6  2 21-26 1 z 1 - 3 8  i 2 1 ' g 3  1 2 1 ' 3 7  

120.98 

19 '59  19'75 1 9 - 7 0  19'46 Z O ' S I  21-39  z1.0g 21-32 22.49 21.26 

h32 .91  h 3 4 . 6 1  1 3 4 ' 6 6  1 3 6 ' 2 4  134.30 1 3 4 ' 5 6  133 .57  133 .92  1-33-64 1 3 4 ' 7 4  
h34 .73  h35.35 136 .66  135 .04  2 34 '07 Z 34-21  2 35 '23  1 3 3 ' 8 8  133 .92  135.59 
h  34'77 h  34.20 2 3 4 ' 8 1  1 3 5 ' 8 2  1 3 5 ' 8 6  2 33 '62 1 3 3 ' 2 2  2 35 '08  1  3 3 ' 9 4  1 3 4 ' 7 1  

3 4 - 1 4  34'72 35'38 35-70  34'74 3 4 - 1 3  34-01 3 4 - 2 9  33-83  35.01 



3%. L90UTH-EAST COAST SERIES. 

At BIX (Kulattbr) 

December 1878 ; obeemed by Liezct.- Colonel B .  R. BranJill with Troughton and Sirnms' 
24-inch I'heodolite No. 1. 

Angle between 

XVI (Ayyampet) 
and 

XVII (Salpai) 

XVII (Salpai) 
and 

XX (Kachip6rumhl) 

Circle readings, telescope being set on XVI (Ayyampet) 

154" 66' 884'66' 234O8' 6C7' 313"20' 133' 19' 32"32' 212'82' 111'46' 2Q1°44' 

n n f~ I, rr n rr n n I1 

114'76 Z 17-02 115 '02  117.64 2 15-34 2 16-42 115-35 115 '90  h18-or  116.86 
115 '73  118 '14  114 '63  1 17-62 115.52 116 '49  116 '85  115-53 h 16'47 116.60 
2 17'59 116.29 1 15'77 117 '34  115.91 116 '55  115 '94  115.85 116.62 116.08 
1 16.77 1 16'72 2 17-25 117.60 

16.21 17'04 15-14 17.46 15-59 16-49 16.05 15-76 17.18 16-51 

Z 57-39 1 56-07 158'68 157'32 Z 59.60 156.12 158.07 156.87 h57.07 158.51 
158.04 153.64 157.63 155.84 158.60 2 57.29 1 5 7 - 3 3  156.15 h54.96 157 '06  
1 57'42 1 56.79 1 56-46 1 56.35 1 58.43 1 55'16 1 57-25 1 57.02 1 56-61 1 57-46 
1 57-66 2 56.31 1 57-23 1 54.20 

2 57-22 

57'63 55'71 57'61 56.69 57'61 56'19 57'55 56'68 56'21 57'68 

M - ?dean of Gron 
to = Relative - hng'e 

M =  16w.34 

= 15 -48 
I - = o -06 
W 

C = 66' 15' 16"-35 

M =  56"s96 

w = 1 1  -67 
1 - - - o -09 
to 
C = 88' 39' 56"-96 

At X X  (KachipZrdl) 

December 1878 and January 1879 ; obeemed by Liezst.- Colonel B. R. BranJill with Troughton and Simm' 
24-iwh I'heodolite No. 1. 

Angle between 

XIX (Kulatth) 

and 

XVII (Salpai) 

XVII (Salpai) 

and 

XXII (Nayinipiriy h) 

Circle readings, telescope being set on XIX (Kulattiir) 

0' 1' 180°1' 79" 13' 259' 13' 158' 25' 338' 24' 237" 37' 67°37' 816O 43' 136" 49' 

,I n n N I n I I n I 

1 56.33 1 55.43 1 55'43 1 56-65 1 57.38 1 58.20 1 56.07 1 57-95 h 56-56 1 58-03 
1 56.26 1 57-99 1 56.29 1 57-24 1 56.18 1 56.74 1 54'62 157.18 h 56.62 1 58.84 
I55 .05 157 '71  156.87 h 5 7 - 7 8 1 5 4 ' 8 1  257.31 1 5 7 ' 8 o h 5 6 . 6 1  h56.53 157 .80  

55'88 57'04 56.20 57'22 56-12 57-42 56-16 57'25 56'57 58'22 

1 5'10 1 3'57 1 4'75 1 2-03 1 3-86 I  4-53 1 3-79 1 3-56 h 2-82 1 2.81 
1 3 . 9 6  1 3 . 5 8  1 3 - 8 7  1 0 ' 5 7  2 3 - 8 5  E5.22 1 6 . 0 6  h 3 . 6 0  h 3 - 8 0  2 2 - 9 6  
1 6 ' 0 1  1 4 . 0 9  1 3 - 1 0  h 2.88 1 6 ' 1 4  1 4'75 1 5-46 h 3'40 2 3-60 1 3-18 

h 2'52 1 4'99 

5'02 3'75 3'91 2 ' 0 0  4-71 4.83 5'10 3'52 3-41 2.98 

itf - Mean of Qronpcl 
w - Relative Weight 
C - Concluded Angle 

M = 56"-81 

w =  
I 

' 3  '30 
- - - o -08 
W 

C = 52O48'56"'81 

M =  3'''92 

w =  8 - 6 6  
I - -. - 0 'I2 
W 

C = 82O48' 3".92 



. 

PRINCIPAL !l!RIA.NGULATION. OBSERVED ANGLES. 
33-P. 

At XXI (TirupanandtU Mandap) 

March 1878; observed by Liezct.-Colonel B. R. BranJill with Tropghton cmd Simms' 

Angle between 

HXIV(PutagarBm) 
and 

XXIII (Kumbakonam) 

~ ~ 1 1 1  ( ~ ~ ~ b & ~ ~ ~ ~ )  
and 

XXII (Nayinipiriydn) 

(NaYinipiriYhn) 
and 

XVII (9slpai) 

XVII (salpai) . 
and 

XVIII (Kuchh) 

24-inch Theodolite No. 1. 

Circle readings, telescope being set on XXIV (Putagaram) 

00 6' 180°6' 7S0 16' 260°16' 168°26' 338°26' 287°38' 670 38' 316O61' 186°61' 

n II n n N n n n I )  n 

h 4 4 - 9 8  1 4 5 . 4 7 1 4 3 - 9 7 h 4 2 ' 5 7 1 4 2 . 7 2  1 ? 4 3 ' 6 6 h q z . 8 8  h43.65 144.75 143.06 
143 .44  1 4 4 . 3 1  1 4 3 . 6 1  141 .47  1 4 5 ' 4 8  1 4 2 ' 2 9 h 4 5 ' 3 6 h 4 3 ' 4 5  1 4 4 ' 5 4  1 4 3 ' 5 0  
I 4 2 - 1 6 1 4 5 - 1 p h 4 r . 8 7 1 4 3 . o 6 1 4 3 . 5 2 h 4 1 ; 8 2 h 4 3 ' 8 g h 4 3 . 3 9 i 4 3 . 1 4 1 4 3 . 6 2  

43 '53  44'97 43'48 42'37 43'9' 42 '59  4 4 - 0 4  4 3 ' 5 0  44-14  43'39 

h z 1 . 7 1  120.31 E 2 1 - 6 5  h22.32 1 2 1 . 4 1  2 1 9 - 8 0  h20.32 h20.05 120.41 1  2 1 - 2 8  
h20-76  120.05 121 .58  h 2 1 . 6 9  122 .58  1 1 6 ' 9 3  h21 .87  h z o ' z g  1 1 9 ' 3 3  120.55 
l z o - 4 1  E21.76 h20.70 1 2 1 . 3 0  1 2 1 . 8 0 . h 2 0 ' 1 1  h21 .75  R20.69 1 2 1 - 0 3  1 2 1 ' 5 6  

20.96 20.71 2 1 - 3 1  21-77 21-93  1 9 - 6 1  21.31 20.34 20.26 2 1 - 1 3  

hz8 .08  1 3 2 - 4 2  2 30'39 h 3 1 - 3 6  130.66 2 30.55 h 3 1 . 3 9  h 3 1 - 0 1  2 30.83 1 3 1 ' 5 3  
h 2 9 - 6 9 1 3 0 . 5 9  229.35 h 3 2 - 1 4 1 3 0 . 4 1  1 3 1 ' 3 1  h 3 0 - 1 7  h29.77 229 .95  1zg .ga  
1 3 0 . 2 3  2 31 .93  h 28-93  130.52 1  29-77 130.92 h28.87 h 3 0 - 6 4  1  30.69 2 29.62 

h30 .98  

29-33  31-65  29-56 3 1 - 3 4  30.28 30'94 30'14 30'47 30'49 30.16 

h26.28 126.45 12.8'32 h 2 9 - 6 1  1 2 7 ' 7 9 - 1  30'39 h30.01 h27.37 1 2 9 ' 3 9  128.45 
h28 .73  1 2 7 . 1 2  127.00 1 3 1 . 1 9  2 28'94 1 2 9 ' 9 1  hzg.03 h  28 15 2 2 9 - 3 4  1 2 7 ' 0 5  
Za7.91 1 2 6 ' 9 2  h 2 8 . 1 3  128.67 127.70 h 2 9 - 8 3  127 .96  h27 .43  1ag.06 1 2 8 . 5 3  

27.64 26.83 27-82 29.82 28.14 30.04 29-00 27'65 29.26 28-01  

df - Mean of Groupa 
w - Relntive Weight 
C - Concluded Angle 

M = 4 3 " ' 5 9  

= 13 
I - =  0 ' 0 8  
w 
C = 40° 45' 43" '59 

M =  20n.93 

= 16 -40 
I - = o a06 
w 
C = 8 0 ~ 4 6 ' ~ 0 ' " 9 3  

M=30n'44 

= 14 '79 
I - - - o -07 
w 
C = 65' 12' 30"-44 

M =  28"-42 

w = 7 - 9 0  
I - - -  0 . 1 3  
w 
C = 3 9 ° 5 7 ' 2 8 " ' 4 ~  

At XXII (Nayinipiriyh) 

*March 1878 ; and tJmuary 1879 ; observed by Lieut.-Colml B. B. BrartJill with Trozcghton 
and Simm' 24-inch Theodolite No. 1. 

Angle between 

t 
xx (Kachip&-fl) 

and 

XVII (Salpai) 

Circle readings, teleecope being set on XX (Kachip8rumBl) 

247O6' 6706' 826'18' 146" 18' %" 19' 226O 19' 124O32' 8w8l' 20S048' 2S048' 

0 n II n n n ~i n n n 

2 52.69 153.85 h 5 3 - 4 7  h 5 a - 7 1  h50.18 h 5 z - 9 3  h 52.59 A 50.32 7150.79 h51.70 
1 51-78  152.76 h  50'65 h  52'89 h  53.98 h g a - 7 3  h 52.41 h 5 1 . 8 2  h  53-41 a 51.90 
h 5 1 - 8 2  h53 .04  h 5 z - 3 3  h 5 a - 6 3  h 5 z - 3 3  1 5 2 ' 7 5  h 5 2 - 7 0  h51.46 h51 .09  h 5 0 - 8 8  

52-10 5 3 ' 2 q a ' 1 5  52.74 52'16 52.80 52.57 5 1 - 2 0  51-76 51 '49  

M - Mean of Groups 
w - Belative Weight - 
M = 52'" 22  

, = 16 

- = o -06 
W 
C = 65°31'52'"22 



SOUTH-EAST COAST SERIES. 

At XXII (NayinipiriyBn)-(Continued). 

Angle between 

t 
XVII (Salprti) 

and 
XXI (Tirupanenda Mandap) 

a 
XXI (TirupanmdPMandnp) 

and 
XXIII (Kumbakonam) 

a 
XXIII(Kumbakonam) 

and 
XXV (Mutuvhncheri) 

Circle readings, telescope being set on XX (Kachipkudl) 

217" 6' 67" 6' 326" 18' 1460 18' 45' 19' 2%' 19' 124O 82' 804'81' 203'48' 29'48' 

I I I R I I ,I I I ll 

235.49 Z 36.50 h 3 8 - 5 2  h 3 8 - 1 3  h40 .89  h38 .79  h38 .80  h38.32 h38 .96  h39.66 
237.25 1 3 8 ' 0 2  h 3 g - 7 5  1 ~ 4 1 ' 1 9  1 3 6 ' 4 3  h38.26 h39.50 h38 .97  h 3 7 . 8 6  h39 .28  
h 3 8 - 4 3  h 3 7 - 7 8  h40.20 h 4 o . 1 1  1 3 8 . 8 9  h37.72 h 3 g - g o  h38 .44  h 3 8 - 9 1  h 3 9 . 6 4  

h  38.09 

37.06 37 '43  39 '49  39-81  38'58 38-26  39'40 38-58  38.58 39'53 

h  13-56 h11.40 1 1 4 . 2 4  1  10.88 1  1o.go 1 1 2 - 2 5  h  12.84 h  12.64 Z 9.64 2 10.42 
h 1 4 . 2 4  h  10.69 1  13-59  1  11-98  1  12.86 2 1 0 . 0 2  h 1 1 - 2 5  h  1 0 . 3 1  E 1 1 - 4 8  1  10.33 
h  1 3 - 7 2  h  10'95 1  14'34 1 13'26 1  11.33 1 1 1 . 1 0  h  10'05 h  13 '33  1  11'30 1  11.9- 

l 1 1 . 2 6  

13-84  1 1 ' 0 1  14-06 1 2 - 0 4  11-70  1 1 . 1 2  11.38 1 2 - o g  10.92 10.89 

h  50'58 h  50 '80  1 54'59 1  5 2 - 1 1  1 55.19 E 52'22 h  54-71  5 53 '80  1  56.42 1 50.94 
h  53.42 h  52-46 1 54.30 1  51.37 1 55-18 1 54'30 h  52.28 h 54.32 1  52.48 1 54.06 
h53 .20  hg1 .05  1 55.16 1 5 1 . 6 8  E 54'85 2 5 1 ' 9 2  hgq.59 .554.57 1 5 3 ' 5 8  1  53-38  

2 53'38 1 5 4 ' 3 7  

52.40 5 1 ' 4 4  54.68 51.72 55.07 52.81 53.86 54'23 53-97 5 3 - 1 9  

M = Mean of k n p s  
ro - Relative Weight 
C - Concluded Angle 

M =  38Ij.67 

W = 9 'O5  

- I - - o ' 1 1  
W 
C = 71~57'38"-67 

M =  

= 6 6'32 
I - - =  0 . 1 6  
w 
C=57O 4'11u'9~ 

M =  53n'34 
= 

1 
5 '44 

- =  0 . 1 8  w 
C=52O24'53'"34 

At XXIII (Kumbakonam) 

March 1878; observed by I;iezct.-Colonel B. R. Branfill with Troughton and Simma' 
24-inch Theodolite No. 1. 

Angle between 

XXVI (Alangudi) 
and 

XXVII (Viramangalam) 

=VII (viramangalam) 
and 

XXV (Mutuvdncheri) 

Circle readings, telescope being set on XXVI (hngudi) 

8 5 9  68' 179' 68' 79' 16' 259' 16' 168" 26' 338' 27' 287' 88' 67' 88' 816' 62' 136' 62' 

I r, ,I I! ,I I/ I/ ,I I N 

h  3 - 4 9  1 6 - 3 2  h  2.93 1  3.32 h 4 - 0 5  1  2.58 h  3 - 8 7  1 4 .31 h  2 - 5 2  1  3.02 
11 3 - 1 2  1 5.33 h  3.76 2 1 - 1 1  h  2.96 1 2.98 1  1 .20  I 4 - 0 2  h  3 - 0 9  Z 3.82 
1 4 - 5 0  1 4 . 3 1  1 3 - 3 6  2 4 - 7 8  2 2.92 1 3 - 2 8  1 3 - 4 2  1 4 - 5 9  1 4 . 2 8  1 3 - 6 4  

1  3 ' 4 0  1  5 - 0 1  

3 - 7 0  5-32  3 '35 3 - 1 5  3 ' 3 1  2 '95 3 ' 3 8  4 - 3 1  3 ' 3 0  3 '49  

h36.15 233.45 h 3 5 - 8 2  235.24 h36 .87  1 3 3 ' 0 8  h 3 6 - 4 8  Z 3 5 - 0 4  h34 .03  133 .62  
h35.67 133.95 136.40 136.64 h 3 5 . 4 7  1 3 3 ' 7 8  137.16 2 34.46 h32.82 134 .68  
1  35-03  1 3 4 - 9 8  2 3 7 - 1 9  I 34 .  56 1 3 7 - 0 2  1  32'40 1  36'76 1 3 4 - 9 4  1 34.98 1 35 '43  

1 3 5 ' 5 4  134 .31  1  37'78 

M = Mean of Groups 
w - Relative Weight 
C = Concluded Angle 

M =  3'"63 

W = 14 ' 1 6  
I - - -  0 . 0 7  
w 
C = 45'35' 3".62 

M =  3 5 ~ . H  

= 5 .g6 
1 - - - 0 ' 1 7  

35-62  3 4 - 1 3  3 6 ' 2 4  35.19 36'45 33'09 3 7 ' 0 5  34 '81  33'94 34'58 
C = . 8 3 ° ~ z ' 5 f " ' ~ z  I W  



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
36-F. 

At XXIII (Kumbakonam)-( Continued). 

Angle between 

XXV (Mutuvhncheri) 
and 

x x I I  (Nayinipiriyh) 

XX1l (Na~inipiriye) 
and 

XXI (Tirupanmdtil Mendap) 

XXI (Tirupananda bfsndap) 

and 
XXIV (Putagaram) 

XXIV (Put%arnm) 
and 

XXVI (Blangudi) 

Circle readings, telescope being set on XXVI (8langudi) 

859' 68' 179' 58' 79' 16' 26g0 16' 158O26' 838' 27' 237O 38' 67O 38' 316° 52' 1360 52' 

w n n I n n n I n n 

1 54.14 156 .41  f i  53'30 154.92 h53.86 Z 54.58 h  55.99 1 56-00  h 5 7 - 0 8  154 .11  
h52.42 1 5 5 . 6 1  153 .17  155 .55  h56.38 1 5 5 . 5 1  155.90 153.52 h 5 5 - 7 9  1  55'ao 
1 5 4 ' 5 7 2 5 6 . 6 5  2 5 4 ' 1 0 1 5 7 ' 0 8  2 5 5 ' 8 0 1 5 5 * 0 8 1 5 6 . 8 3 1 5 4 . 3 6  h 5 7 - 0 2  1 5 5 . 3 1  

1  53'09 1  56-58  1  54-96  156 .67  

53-71 56'22 53'42 56'03 55'25 55-06 56'35 54'63 56'63 54'87 

h 2 9 - 8 5  127.87 1 2 7 ' 4 8  1  29.66 h28.56 1 2 7 - 2 7  h27 .47  125.67 1 2 8 - 3 2  1 2 7 ' 7 4  
h  29.77 1  29'08 h z g - I  1 2 27-31 h  27-91 1  2 7 ' 1 4  h 2 7 - 6 3  1  26-80 h  27-24 126 .94  
1  28-10 Z 2 7 - 7 1  1  1 7 - 5 0  1  27.82 26-48 1  26-97 1  24.83 1  26.12 h 27-08  1  1 7 - 3 9  

Z 25-09 

29-24  28-23  28-03 28-26 27'65 27.13 26-27 26-20 27.55 27-36 

1 38-68  1  36 '88  h  37'99 1  38'53 h  37-36 139 .82  h  37'86 2 37-62  h 3 8 - 0 9  1  3 6 - 3 1  
h 3 8 - 3 2  1  36'87 h  3 9 - 8 0  2 39 '1  1 h 3 6 - 1 6  1 3 9 ' 3 8  h 4 1 . 0 5  1  3 6 - 9 4  h 3 7 - 4 8  136.06 
1  3 9 - 3 4  1  36.39 1  37 '05  1 3 8 - 2 3  1 3 8 - 0 7  1 40'30 1  37'66 2 3 7 - 2 6  h  36 '81  1  36-42  

1 3 7 ' 4 4  236.64 

M - Mean of Qroupa 
w = Relative Weight 
C = Concludad Bugle 

M = 55" '22  

W = 7  ' 2 8  
I - - - 0 '14 
W 
C = 47" 4'55"' 22  

= 27"'59 

, = .89 
I - - - o - 0 8  
w 
C = 42" 9'27''-58 

= jt/.90 

,,, = I 7 - 5 6  
- - - 0 '13 

At XXIV (Putagaram) 

dlarcib 1878; observed by Lieut.-Colonel 23. R. BranJill with Troughton and Simms' 
24-inch Theodolite No. 1. 

Angle between 

(hl.ngudi) 
and 

XXIII (Kumbakonam) 

38.78 36.71 38.28 38.62 3 7 - 2 0  39.83 38'50 37.27 37.46 36-36  = 76C 3'37"'g0 I W  
h 1 9 - 3 9  1 1 9 . 8 4  h 1 8 ' 8 7  11g.04 h1g .76  l 2 0 . 5 6  h17 .90  1 2 2 ' 5 4  h 1 g . 0 2  Z Z I - 3 1  
h  19 .61  1  2 0 . 0 2  h 19.46 1 1 9 - 0 1  h  20.68 1 2 1 . g 4  h  18.40 2 z o S g 7  h  20.38 1 2 3 . 1 2  
119 .38  118.01 1  20.96 120.72 1 z o . g ~  l 1 9 . 8 2  L 19 .12  Z 2 2 . 1 1  121.16 Z 22-46 

117 .60  1  20'55 

19-46  19.29 19-76 19-59  20'45 20'77 1 8 - 2 6  21-87  20.19 21-86 

Circle readings, telescope being set on XSVI (hlangudi) 

133' 19' 813' 20' 21Z0SO' 82' 30' 291°4M 111' 40' 10' 61' 190° 51' 90° 6' 270° 6' 

11 w v ,I n n w n n n 

h  58.50 h 55-17 1 16-93  1  56.33 1  56-10  2 56.70 1 5 8 . 5 4  157 .66  1  57-50  2 5 5 - 8 1  
h59.67 156 .53  z5g .08  1 56.85 1 5 6 . 1 5  1 5 6 . 1 3  1 5 8 . 8 8  159 .35  1 5 8 . 4 9  1-56-74 
h56 .44  156 .09  1 5 7 - 9 1  1 5 6 . 6 7  1 5 6 ' 8 4  255 .75  1 5 8 ' 4 2  157 .99  159.52 1 5 5 - 6 6  

58.20 56.06 57'97 56.62 56.36 5 6 - 1 9  58.61 58.33 58-50 56.08 

= 20''"5 

, = 
I 

6 '74 
- - - 0 '15  
w 
C = 6 5 " 5 4 ' 2 0 U ' 1 j  

lli = Mean of Groups 
w - KBIative Weight 
C - Concluded Allgle 

M =  5 7 X ' 2 9  

, = 7 ' 2 0  

- - - o ' 1 4  
W 

= 7 0 °  3 '57" '29  

\ 



SOUTH-EAST COAST SERIES. 

At XXIV (Putagaram)-( Cmt inwd) .  

df = Mean of Group 
v - Relstive Weight 
C - ConcludedAngle 

M = 3 7 " ' 3 6  

w = 
J 

9 ' 5 2  
- - - 0 'I1 
W 
C = 63°~0137Y-30 

Angle between 

XXIII (Knmbakonam) 

and 
XXI (Tirupansndbl Mandap) 

Circle readings, telescope being set on XXVI (Blangudi) 

18S01Q' 81S020' 212O30' 82O80' %lo# 111°4(Y 10061' 190°61' Q0°6' 810°# 

II w n n n n n n n w 

h36.75 h 38.88 1 37- 57 1 38-28  1 38.09 1 38-49 h 36.35 h37 '41  1 36.63 2 38-17  
h36.03 h38 .36  236.84 136 ' 70  137 ' 91  1 38-20 1 34 -90  137.90 1 3 7 ' 2 7  1 3 8 ' 4 9  
h 3 8 . 3 4 1 3 5 ' 3 6 1 3 6 . 3 6 1 3 7 ' 5 6  2 3 6 . 5 6 1 3 9 ' 2 1  1 3 3 ' 8 8 1 3 7 ' 2 5  1 3 6 . 9 3  237 '58  

1 3 3 ' 7 3  
1 34'25 
2 34'97 
h40 .55  
h 38-53  

37'04 37.53 36-92 37-51  37'52 38-63  35-90 37'52 36'94 38-08 

At XXV (Mutuvtincheri) 

Mcc~ch 1878 ; obeerved by Lied . -  Colonel B. B. BranJill with Troughton m d  Simms' 
24-inch Theodoute No. 1. 

M - Meen of &OII 

v = Relative weigR 
C - Condnded h g l e  

M =  1 4 ~ ~ ~ 3 7  

= I' ' 2 6  
I - = o -09 
w 
C = 80°30114"~37 

M =  44"'52 

y = l O ' m  
- = 0 ' I 0  
w 
~ = 4 j ~ ~ ~ ' ~ ~ ~ ~ . ~ ~  

Angle between 

XXII (Nay-inipiriyh) 

and 

XXIII (Kumbakonam ) 

XXIII (Kumbakonam) 

and 
XXVII (Viramangalm) 

Circle readings, telescope being set on XXII (Nayinipiriyh) 

006' 180" 6' 79" 16' 259' 16' 168°25' 888" 26' 287' 38' 57O88' 816°611 136O6Y 

I ,I I II n N I, Y I w 

h12 -35  Z 14 -75  1 13-93 2 14-84  2 14-66 212.67 Z 14-28  2 16.49 114.04 2 13 -89  
h14 -57  116 .83  114 .93  114.60 114 .09  113 .48  1 1 4 ' 7 4  1 1 4 . 7 7  113 .76  1 14 -94  
h 13.70 1 16-16  113 .53  115 .45  1 1 3 ' 1 6  113 .04  115.03 114 ' 65  112 .56  113 .89  
115 .47  

14.02 15-91 14 -13  14 -96  13-97  13'06 14-68  15 '30 13-45  14-24  

h43.08 143 .43  144 ' 16  1 4 7 ' 9 7  145 .56  144 ' 97  2 44.49 1 44'04 144 ' 16  144 .34  
i 4 3 . 2 7  145 .51  142 .97  145 ' 81  1 4 3 ' 7 4  144 .16  1 4 5 ' 4 3  144 '41  145 ' 99  144 '05  
1 4 2 . 4 3 Z 4 4 . 0 5  1 4 4 . 5 1  146.06 1 4 4 . 9 6 2 4 4 . 3 1  144 .26  144 .65  1 4 4 ' 8 8 1 4 3 . g 4  

42.93 44'33 43-88  46'61 44'75 44-48  44'73 44-37 45'01 44 '11 

At XXVI (8langudi) 

March 1878 ; obeerved by Lieut.-Colonel B .  B. BranJill with Trozlghton and Simnae' 
24-inch Theodolite No. 1. 

M = Mean of Orou B 
to - Ralstive 
C - Concluded Angle 

M =  3 f . 3 8  

= 9 ' 4 2  

- I - - 0 . I1  
w 
C = 43°53133"'36 

Angle between 

XXIX (Parutikota) 
and 

XXVIII (Araaapat) 

Circle readings, telescope being aet on XXIX (Parutikotn) 

00 4' 180' 8' 79" 14' $59' 14' 168' 26' 888' 26' 237' 88' 57' 38' 816O 51' 186O 62' 

,I n H n I w n n Y n 

2 32.60 234 .52  h32.98 1 31-36  230 .98  h33.63 132.90 Z 32.97 h33.67 1 3 3 . 1 8  
I 34'45 135 .63  h 34-16 2 34-11 1 33 '46 h 34.19 1 3 3 ' 8 3  1 32'82 h34 -50  133 .12  
1 34.44 1 34 -91  h 33 '28 1 zg.'ga 1 30.63 h 32-92  1 34.53 1 32-  37 h33.91 1 33.56 

Z 33-  19 1 32.88 

33 '83 35.02 33 '47 32'15 31.99 33 '58 33 '75 31-72  34 '03 33'29 



At X X V I  (&angudi)-(Continued). 

h g l e  between 

XXVIII (Arasapat) 
and 

XXVII (Viramangalam) 

XXV1l (VLamangalam) 
and 

XXIII  (Kumbakonam) 

xxlll(Kumbakonnm) 
and 

X S I V  (Putagaram) 

Circle readings, telescope being set on XXIX (Parutikota) 

004' 180°3' 7D014' 25D0 14' 158O26' 338O26' 237°38' 67"38' 816O61' 136'61 

n n n n r v )I n n 0 

1  5 6 - 1 8  1  59-07 h  58-25 Z 59.64 Z 59 '18 h  56'76 1  58-80  1  58-53  h  57.75 160 .18  
158 '04  1 6 1 . 1 4  h59 .24  158 .99  2 60.52 1 5 5 . 7 1  1 5 9 ' 2 2  157.65 h  56'99 159 .41  
2 57'84 158.78 h59 .06  160.74 Z 58-78  h 5 5 - 7 3  1 5 8 ' 2 6  1  59'04 156.91 160.16 

160 '32  

57'35 59'66 58.85 59-92 59'49 56-07 58-76 58'41 57-22 59'92 

1 1 4 - 1 3  1  15.99 h  15'52 1  13-16  116.06 h  15 .12  1  13.48 1 1 3 ' 6 7  h  15.72 1  14-22 
2 14.72 2 1 4 . 1 8  h 1 6 . m  1  15.87 1 1 5 . 8 4  h 1 5 . 5 2  2 14.88 1 1 4 . 9 9  h 1 5 - 4 6  1 1 5 . 0 2  
2 14-46 1 1 6 . 5 9  h 17-88 1 1 6 . 6 1  1 1 3 . 8 8  h 1 4 . 9 0  116.20 1 1 2 . 0 1  h 1 4 . 6 3  1 1 5 . 9 1  
1 1 4 ' 4 1  1  15-42  Z 15 '18  1 1 3 ' 5 1  

14-43 15'59 16-47  15-37  15-26  15-18 1 4 - 9 4  13-55 15'27 15'05 

1  43 '93  243 .32  h43 .79  1 4 1 ' 5 7  2 4e-09  1 4 1 . 9 9  1  41 '86  1 4 1 . 3 2  h 4 2 - 6 2  h 4 o e 4 a  
1 4 3 ' 3 4  2 4 1 . 7 4  h 3 8 - 8 0  143 .72  1 4 2 . 7 9  h 4 3 - 4 9  1 4 1 . 5 8  242.10 h42 .84  l 4 1 . 2 1  
2 4 3 ~ 5 6 1 4 2 ~ 5 5 h 4 1 ~ 0 4 1 ~ 1 ~ 7 0 ~ ~ 2 ~ 3 ~ h 4 2 ~ 3 6 1 4 0 ~ 1 8 1 ~ 0 ~ 7 ~ h 4 2 ~ 9 7 2 4 2 ~ 4 6  

1  41 ' 2 5  1  40.99 1 38-08 

43.61 4 2 - 5 4  4 1 - 2 2  42-33  42.41 42.61 4 1 ' 1 5  40.56 42.81 41-36  

M - Mean of CIKIUPS 
w - Relatire Weight 
C - Concluded Angle 

M = 58"-57  

w = 
I 

5 '41 
- - - 0 - 1 8  
W 
C = 70" 54' 58"*57 

= 15,,- 

, , 1 2  .60 
I 
w - = o ' 0 8  

c = 58" 23' 15"'09 

M = 42~/ .06  

, = 8  .q5 
1 - - w - o -12 
C = 44" 1142" '04  

At X X V I I  (Viramangalam) 

March 1878; observed by Lieut.-Colonel B. R. BranJill with Troughton and Sirnms' 
24-inch Theodolite No. 1. 

&f - Mean of Gron s 
ur - &lutive weigh 
C ' (hncluded Allgle 

M = g g " - 8 q  

w = 18  . lo  
I 
- = o -06 w 
C = 51" 6'3g1"83 

M = 4 1 f / . 7 2  

= I .02 
I - - - o - 0 9  w 
C = 76" 1'41t"72 

Angle between 

XXV (Mutuvlncheri) 
and 

XXIII  (Kumbakonam) 

xxlll (Kumbakonam) 

and 
XXVI (Blangudi) 

, 

Circle readings, telescope being set 011 XXV (Mutuvdncheri) 

236O 16' 66' 15' 815' 26' 186O 24' 34°34' 214" 35' 11 3' 48' 293' 48' 19S0 1' la0 1' 

N n n n n n n n II 

Z 4 0 e 4 8  1 3 9 - 7 6  h 3 9 - 7 6  1 4 0 ~ 2 7  239.28 1 3 9 ' 2 1  h 4 1 - 2 7  137 .96  Z 4 0 ' 5 1  138.90 
139 .88  1 4 0 . 5 2  h 39-32  1 3 9 ' 6 7  138.08 140.00 h 40'29 139.46 139 .91  138.48 
2 40'25 1 4 0 ' 7 2  h39 .04  2 40'35 1  40-86  140 .16  h40 .14  2 39 '57 2 41-95  1 3 8 . 1 6  

R38-95  140.42 

4 0 ' 2 0  40 '33  39'37 40.10 3 9 - 2 9  39'79 40'57 39 '00  40'79 38 '99  

2 43.47 1 4 1 ' 8 1  h40.67 1 4 1 . 3 4  Z 39 '38  1 4 2 ' 3 2  h 4 1 . 4 1  2 41'22 1 4 3 ' 1 0  1 4 1 ' 8 4  
2 42-52  1  41.61 h 4 1 . 3 6  1 4 1 . 6 6  1 4 0 ' 0 8  1 4 3 ' 2 4  h 4 1 . 6 1  .? 42-03  1 4 3 ' 7 5  141 .89  
1  42.41 I 4 1 - 1 5  h 4 1 9 8  I 4 1 - 4 0  1  40.08 1  4 1 - 8 3  h 40.29 1 40.97 1 41  -45 1  42.30 

h 40.16 

42-82  41-52  4 1 - 3 4  41-47  39-93  42.80 4 1 - 1 0  4 1 - 4 1  42-77 42 '01  



3% 
SOUTH-E-4ST C0-48T SERIES. 

At XXVII (Vimanga1am)-(Conti~tzced). 

df - ?dean of Gmu 
UJ - Relative ~ e i g k t  
C - Concluded h g l e  

M =  21N'57  

w = 2 1  '80 
I ' - = o -05 

W 

C = 67'57'21"-57 

M =  r21f-46 

t, = 9 "4 
I - - - 0 -11 
w 

Angle between 

XXVI (8langudi) 

and 

XXVIII (Armapat) 

XXV1ll (Ansapat) 

and 

XXX (RArhmutiraikota) 

Circle readings, telescope being eet on XXV (Mutuvhcheri) 

436"15' 56" 15' 816" 45' 135'Z4' 8J0 34' 214' 35' 113'48' 293'48' 193' 1' lSO 1' 

W N I I I I I# W I V 

120.73  121 .66  7122.74 2 22'46 2 22.75 Z Z ~ ' O I  h 19'86 1 ~ 2 . 9 0  220.67 2 2 0 ' ~ ~  

121 .44  2 20.87 hzz .59  I? 22.16 1 2 1 ' 9 7  2 20.80 hzo .75  120 ' 69  120 '41  2 21'09 
1 2 2 ' 1 2  1 2 1 ' 3 4  h22 .69  121 ' 74  1 20.86 1z1 .27  Ira1.80 122 .57  122 .00  2 20.95 

821 .99  

21-43 21-29 22.67 2 2 ' 1 2  21-89  21-36 20.80 22-05 21-03  21 '01  

2 14.13 2 11 -35  h 14-25  2 10.45 1 1 3 ' 1 5  1 1 2 ' 0 0  h13.06 l 1 0 * 8 2  212 ' 34  213 ' 45  
112 '92  1 11 -50  h 13-76  1 11-81  2 14'01 213 '20  h 12.45 1 11-49 1 1 2 ' 2 4  1 13-13  
114.03 110.08 1 1 1 . 4 8  1 11.99 111 .55  l 1 2 . 0 7  1 1 1 - 1 6  112 .35  2 12-38  113 .56  

h 10.78 

C = 41' 3' I 2 " - 4 6  
13.69 10.98 13.50 11.42 13 .M 2 2  1 2 2  11-55  12-32 13-38  ( 

At XXVIII (Arasapat) 

Febrzcary 1878 ; observed by Lieut.-Colonel B. R. BranJill with Troughton alzd Simm' 
24-inch Theodolite No. 1. 

df - Mean of o m u p  
w - Relative Weight 
C - Concluded Augle 

M =  3"'j5 

= I 1  'So 
- I - w - o - 0 9  

C = 67'16' 3"-53 

M = 4 o W ' 1 2  

w = I 4  '30 
I - - - 0 '07 
W 

C = 4 1 °  7 ' 4 0 ~ ~ 2 2  

M = 4 i ~ , 5 6  

= . 7 =  
1 - - - o -09 

Angle between 

XXX (Enimutiraikota) 

and 

XXTII (Viramangalam) 

XXVII (Viramangalam) 

and 

XXVI (&angudi) 

XxV1 ('lankTudi) 
and 

XSIX (Parutikota) 

48'41 48'45 47'26 48'52 47'16 46'47 48'55 46'79 47.02 46'92 c = 6 4 O  37'47"'55 I W  

I 

Circle readings, telescope beiug set on ?CXX (RArhmutiraikota) 

0'6' 180°6' 70' 14' 459' 12' 16R025* 3380 25' 437"38' 67'37' 316"61' 136°60' 

w w II rn v w n w w v 

1 3 - 4 1  2 4 - 6 7  h 3 - 7 4  2 3 - 8 6  2 2 ' 7 5  h 3 . 9 8  2 4 . 9 0  E 3-22  h 0 . 0 5  1 1 - 8 0  
2 4.41 2 5 .83 h 4.10 1 3 '71 1 5.48 h 3 .78  1 3 - 6 5  2 4 - 8 3  h 2-72  1 3.66 
1 3 '39  2 3 '31  2 4 - 2 4  1 Z'75 h 0 - 6 3  1 3 '39  1 3 - 8 8  h 3 -31  1 5 ' 9 0  2 1 -85  

h 2 '69  1 2.07 

3 ' 74  4-60 4 '03 3 '44  2.89 3 -72  4 - 1 4  3 '79  2 -69  2 '44  

139 ' 41  140.88 h39 .47  240.91 140 .06  h39.42 240.58 140 ' 42  h39.25 140.88 
2 38.08 141 .14  h39.32 1 40.06 2 39.77 h41 -67  1 40.13 140.42 h40-41  141-01  
1 38'21 1 41'go 1 39-32 2 41-02 Ir41.64 140.12 2 40.94 h39 .40  141 .21  2 39.49 

38-57  41-31 39-37 40*66 40.49 40 '40 40'55 40.08 40.29 40.46 

2 48-10 1 48.91 h 46.78 149 ' 55  246.80 h46 .88  1 47-86 147 .53  h 48-46 145 ' 95  
2 47'75 1 4 8 ' 7 0  Ir47.51 147 ' 34  148 ' 55  h45 -91  149.01 2 46'92 1 4 6 ' 1 7  146 ' 38  
1 49-40 2 47.75 1 47.50 1 48-68 2 46-14  1 47-02 1 48.79 h 45-91 1 46.43 1 47.79 

146 .06  1 4 7 ' 5 4  



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
39-F, 

At XXVIII (Arasapat)-( Cotz tinued). 

Angle beheen 

XXlX (Parutikota) 

and 

XXXI (PGvatGr) 

Circle readings, telescope being set on XXX (RQrBmutiraikota) 

V6' 180°6' 79'14' 269'18' 168'25' 338"2S1 237O38' 57O87' 816°61' 136'60' 

I II n I ,I I I n n v 

125.68 122.83 A23.45 t25 .38  121 '72  h 24-90 2 24.55 2 24-23 h25.54 2 22-78 
124 '25  2 23'03 h 23' 9 123.94 z24'60 h z j - 9 0  124.86 I  24.86 ?i 26.06 1 25-93 8 1 24-27 123.16 k 24' 7 124'74 h25.49 125.18 2 24.66 h24.08 1 28.24 2 23-72 

122.38 1 23.09 1 25-38 1 26.45 1 23.80 

24-73 23'01 23-67 24.69 23.73 25-84 24.69 24-39 26-57 24.06 

df - Moan of Groups 
w = Relative Weight 
C - Concluded Angle 

M =  24"'54 

W = 7 ' 40  
I - - - o '14 
W 

C = 73O54' 24"-55 

M=34"-85 

w = 
I 

8 '97 
- = 0 ?I1 
W 

C = 36' 58' 34"- 84 

M = 28//.28 

= .31 
I - - - o -30 
W 
C = 76' 5' 28". 28 

1 37'36 1 35-65 h 35-06 1 34'41 1 37-09 h 35'57 1 38'17 1 34'75 h36-01 1 33.62 
2 1 3 4 ' 6 3  h36-57 133'45 1 3 3 ' 1 4 h 3 4 - 9 6  133 '73  136.11 h 3 4 - 9 6 1 3 5 ' 1 2  

XXYI (PGvatGr) o 131.96 136 '30  2 33'48 h 3 4 - X I  134 '30  133 '67  h34-79 133 '13  133 '24  

and 

XXXII (Kakkdkots) 

~ X X I I  (KakkrfiOta) 

and 

XXX (lt81-timutiraikota) 

h 34' 70 h32-78 h 33-31 
135 '93  

36-36 34'24 35'98 33'78 34'61 34'94 34'72 35-22 34'70 33'99 

1 27-24 1 25.69 h29.84 1 27-35 1 28.80 h 26-74 1 25'40 1 28.53 h 27-76 1 30.41 
1 28.28 1 25.94 h 29-27 1 26.87 1 29'65 h 28.45 1 26.35 1 26-71 h 29.45 130.36 
1 30-46 1 26-74 1 29.68 1 25.75 130.72 1 27-74 1 17-33 h 30.43 1 28-70 1 31.59 

124.77 131.19 

28.66 25.79 29.60 26.66 30.09 27-64 26.36 28.56 28.64 30.79 

At XXIX (Pa~utikota) 

February 1878 ; observed by i5ieut.- CoZo~teZ B. R. BranJill with Trough ton and Simma' 
24-inch I'heodolite No. 1. 

Angle betmen 

XXXI (PilratGr) 

and 

XXFIII (Armpat) 

XXV1ll 
and 

XXVI (Alangidi) 

Circle readings, telescope being set on XXXI (PGvattir) 

137" 43' 817" 42' 216' 6 1  36" 61' 296' 0' 1160 0' 15' 15' 195O 15' 94' 29' 274' 28' 

II 'I n I n n n v n n 

113.61 1 11.65 111.80 213*48 2 14-06 h13-24 211.44 112.58 t 13.50 2 12-89 
2 12.98 112.63 113.25 112 '70  1x1-72 ~ I Z - g g  113 '03  113 '24  113 '29  l14 .81  
1 13-04 1 12-91 110.83 1 12'78 2 12'51 h 12-38 I11 '16  1 11.81 h 12-97 1 10.88 

111.85 

13.21 12'40 11'96 12-99 12.76 12.87 11'88 12'54 13'25 12.61 

l 40'56 1 38-05 2 40.35 l 40.28 1 38'64 h 40.97 1 39'43 1 41.51 1 39-48 1 37'85 ' 
l 4 0 . 0 6  I  41-11 2 39.21 139.54 1 41.12 h40.94 1 38.80 2 39-85 138.76 1 qo'zo 
141.28 138.25 140.46 139.06 139.09 h42-28  139.34 240.40 138.65 243.31 

141 '70  

40.63 39-14 40.01 39'63 39'62 41.40 39'19 40'59 38'96 40'77 

M - Mean of Groups 
w - Relative Weight 
C - Concl~~ded A ~ ~ g l e  

M =  12".65 

W = 23 .60  
I - - - o - 0 4  
W 

C = 66O 8' I 2"- 65 

= 39~.g9 

= 9 '90 
- - - 0 ' I 0  
w 
C = 7~~28'40"~oo 

i 



SOUTH-EAST COAST SERIES. 

At X X X  ( ~ ~ u t i r a i k o t a )  

Febmcay 1878 ; obeerved by Lieut.-Colonel B. R. BrmJ;ll with Troughton and Simme' 
24-inch Theodolite No. 1. 

M = Mean of Group. 
rrr - Relatire Weight 
C = ckmcluded Angle 

M = ~ ~ ~ . , $  

w = 7 - 2 %  

I - - - 0 ' I 4  
W 

C = 7 1 O 4 0 ' 4 2 ~ ' 5 3  

- 
M = tjO". 27 

w = 10 -60 
I - - - o ~ 0 9  
w 
C = 6 6 ° 1 4 ' 5 0 w ' 2 7  

Angle between 

~ V I I  (vbangd:m) 
and 

XXVIII (Brasapat) 

XXmII(Armapat) 
and 

XXXII (Kakkrskota) 

Circle readings, telescope being set on XXVII (Viramangdam) 

0'4' 180° 1' 79" 14' 269" 11' 15E0 45' 33a0 28'237'' 86' 67O 33' 3160 60' 1860 47' 

n I v 4 4 n u *  u n n 

139'66 139.94 142'58 142.73 144.53 142 '59  14z '80  143.87 l 4 1 ' 2 7  144-18  
141 '62  144 '82  2 43'18 141 '81  143 '92  143.62 143.32 139'41 142 '51  144 '49  
1 43-40 144 '33  1 42-30 2 41.15 1 43-12 1 42'22 1 43-69 1 42'83 1 43-91 2 43'37 
139.46 1 40'74 2 39'90 h 40'88 

41.04 42-46 42-69 41-90 43-86 42-08 43'27 41.75 42.56 44.01 

1 50'77 1 52-81 2 49-03 1 47-26 1 49-36 2 51-48 1 50'77 1 50'05 1 52'26 1 51.48 
149'2~150'54248'85150'13149'86h48'36151'79149'89150'12251.76 
150.90 150.08 149 '75  149.89 149'16 151 '49  249'63 149 '84  150.67 150'86 

50.29 51-14 49-21 49-09 49'46 50'44 50'73 49'93 51'02 51-37 

At X X X I  (Pbvatk) 

1. F e h a r y  m d  M i c A  1877 ; observed by Captain T .  T .  Carter, R. E., with Troughton and Sinanls' 
24-inch Theodolite No.  1. 

* Febrzcccry 1878; obeerved by Lied.-Colonel B .  R. BranJill with Troughton and Simma' 
24-imA Tlbeodolite No. 1. 

Angle be tween 

t 
XXXIV (Pntukota) 

and 

XXXIII (Phtharankota) 

t 
(P&thuankota) 

and 

XXXII (Kakkrskota) 

Circle readings, telescope being eet on XXXIV (Patukota) 

0'1' laOO(Y 7g013' 26g0 1%' 158°24' 83b24' 237'87' 57°37' 316049' 186O49' 

I # n n 4 # n n n n 

118.31 2 16-73 116.39 118.37 1 16-53 118-20  l 1 7 . 2 0  217.48 1 1 8 ~ 8 1  2 15.99 
1 17-95 1 17.88 1 15.15 117-44 118.33 2 17-47 118 '85  1 18-15 120.29 1 16-69 
216.69 118.46 2 17.12 118.72 2 17-28 117.86 117 '91  h17.33 117 '67  117.06 

118.66 

17.65 17-69 16-22 18-18 17-38 17.84 17-99 17-65 18.86 16.58 

138'85 138'93 239.89 138.67 141*26  138.46 140 .98  137 .37  138.25 140.15 
139.29 1 40.54 2 39-24 I? 39'77 138.05 2 39.68 137 '93  137 '54  137.32 2 39.91 

39'60 39-53 39'95 37-71 I? 39.15 39.09 38'94 ' 37'87 s8 '73 40'" 
138.74 138.21 

39-25 39'67 39'69 38-73 39'30 39-08 39'02 37'59 38-10 40.09 

df - Mean of Oronp 
w - Relative Weight 
C = Concludedhgle 

M =  17t/.60 

w = 1 3  -98 
I - - - o -07 
w 
C = 39' I I' 1 7 " - 6 1  

M =  39"'05 

= I3  .38 
I - - - o -07  
w 
C = 67' 50' 39"- 05 



PRINCIPAL TBIAXQULATION. OBSERVED ANGLES. 
41-27. 

- -- 

At XXXI (Phvatiir)-( Cmtinued) . 
+ 

Angle between 

I )  

(Kakkrhkota) 

and 

XXVIII (Armpat) 

8 

XXVIII  (Amsapat) 
and 

XXIX (Parutikota) 

Circle readings, telescope being set on XXSIV (Patukota) 

0" 1' 180'0' 79'13' 259'12' 168'24' 838'24' 23731' 67'37' 81604Q1 136'49' 

n II t1 r n r n II n II 

h a 3 - 7 1  Z22.92 1 1 8 . 7 7 1 2 5 ' 2 g 1 2 1 ' 5 0 h 2 4 ~ 5 2  1 2 2 . 7 6 1 2 3 . 9 7 Z 2 2 ' 7 7  124 .15  
h20.92 125.08 l20:58 1 2 3 ' 6 7  1 2 1 - 8 3  123 .66  124 ' 12  123 ' 35  123 ' 40  1 2 4 ' 6 7  
h19-59  122.61 2 20.27 123 .51  l z 1 . 1 1  h z 4 - 8 2  124 .49  2 23-72 124 .67  123 .81  
2 21-77 1 20.52 1 2 3 ' 5 8  

21-50 23.54 20'04 24-16 21-48 24'14 23-79 23.68 23.61 24-21 

h24.34 2 21-99 1  23-90 123 .64  1 2 4 -  10 h  22-75 1  24.63 1 22.76 1  24- 19 123 ' 44  
Ir23.78 124 .77  123 .72  .!zq'o7 125.04 124 .18  1  22'55 2 22.49 123 .53  123 .98  
hZI .13  2 21-74 Z 23'37 E 24-25 224.29 h25 .53  1 23'12 1  22'42 L 23'21 1 2 2 . 6 4  
123 '32  1 2 2 ' 4 5  

23.14 22'83 23'66 23.99 24'48 23'73 23-43  22-56 23 -64  23-35 

M - Mean of G ~ O U  B 
ur - BBlntive weigKt 
C - Concluded Angle 

M =  23".02 

w = 4 '23 
I - - - o '24  
w 
C = 72°46'23"*01 

M =  23"'48 

w = 18 -64  
I - - - o '05 
w 
C = 39' 57' 23"-48 

At XXXII (Kakkrhkota) 

t. Febmary 1877 ; observed by Captain T. T .  Carter, R.E., with Troughto?& attd Simms' 
24-inch Theodolite No. 1. 

* February 1878; observed by Lieat.-Colo?&el B .  R. BranJill with Troughton and Simms' 
24-inch Theodolite ATo. 1. 

Angle between 

8 

XXX (ahmutiraikota) 

and 

XXVIII  (Amsapat) 

8 

XXVIII ( h a p a t )  

and 

XXXI (Plivatbr) 

Circle readings, telescope being set on XXS (Rirtimutiraikota) 

22S0 26' M0 23' 302O 37' 12Z0 34' 21°49' 201°49' 101°2' 281° 2' 180' 14' O0 16' 

4 r n n 1 4 ,I n 4 n 

1 4 3 ' 0 9 1 4 3 . 0 7  142 ' 26  245.79 141 ' 29  h 4 4 - 4 7  141 .85  240.90 145 .83  244 '38  
I 41'07 1 44.29 E 42-89 1  45'08 1  46-69 h 40.95 1  44.18 1 39.22 1  42.40 1  43.36 
141 .97  142 .71  E 40'69 145 ' 57  143 ' 87  1 4 5 . 7 2  143 .44  142.06 142 .60  141 '91  

143 .70  141 .68  2 41 '09 2 43.56 

42.04 43-36 41.95 45.48 43-89  43 '21 43-16 40.81 43.60 43.22 

2 61-81 162 ' 74  163 ' 75  163 '80  162.92 h61 -77  1 6 3 - 7 3  164 ' 32  164 ' 52  2 60.73 
165 .34  163 ' 27  159 .99  162 .04  160.46 h58.16 261.05 1 6 4 . 4 3  164 .05  161.41 
1 6 4 ' 2 3  262 ' 35  1  64' 11 163 .12  262.23 Ir 64'10 1  63-12  2 62 -00  1  63 '88 161 ' 48  
2 64.27 161 .96  1  62 '27 

63-91 62 -79  62-45  62.99 61.87 61 '58  62 '63  63 '58  64-15  61 -21  

M - Mean of Qroupa 
w - Relative Weight 
C - Concluded Angle . 

M = 4 3 n - ~ ,  

w = 4 -82  
- I - - 0 '21 
w 
C = 37°39'43"*06 

M =  62"'72 

w = 6 a98 
1 - - - o '14 
w 
c = TOO I 5' 2'" 72 





PRINCIPAL !lXIANGULBTION. OBSERVED ANGLES. 
43-P. 

NOTE.-B. M, denotes Referring Mark. 

M - Mean of Groups 
w = Relative Weight 

M = 4 7 " - 0 3  

w = 2 0 - 1 7  
I - - - o -05 
w 
c = 4 0 ~ 2 4 ' 4 7 ~ ' 0 2  

M = 41"-34 

w = 22 ' 70  
I - - - o '04 
W 

C = 68O 71411'-34 

M = 48"*02 

w = 18 . X I  

- I = o -06 
w 
C = 69O 36'48"-01 

M =  2"'67 

= ,4 .06 
I - - - o - 0 7  
w 
C = 5z0 42' 2"' 67 

At XXXIII (P4thara;nkota)-(Continued). 

h g l e  between 

B. M. 
and 

XXXI (Plivatb) 

=I (P6vatb) 
and 

XXXIV (Patukota) 

XXXIV (Patukota) 

and 

XXXVI (Kalkunikdd) 

XXXV1 
and 

XXXVII (Khkkurchi) 

Circle readings, telescope being set on XXXVII (Khkkurchi) 

00 1' 180'01 79' 12' Z69'12' 158'24' 888" !&' 237' 87' 670 36' 8160 49' 1860 49' 

4. 4 4 I 4 4 4 4 4 I 4 

147'11 247'04 245.43 146.69 147 '99  146.74 1 4 7 ' 5 6 1 4 7 ' 5 0 2 4 6 . 4 9  147 '14  
147.81 1 48-02 E 47-74 1 46-10 1 48-10 1 46.35 146.41 1 46-99 147'43 147 '79  
145 '46  148.71 1 4 5 ~ 2 0 1 4 6 ~ 9 4 1 4 7 ' 3 1  1 4 6 ' 5 4 1 4 7 ' 6 0 1 4 6 ' 5 4  148 '28  146.21 

Z 45'62 

46.79 47'92 46-00 46-58 47-80 46-54 47-19 47'01 47-40 47'05 

1 42-15 141 '90  143.06 239.92 2 40.53 141.58 141 '13  140.89 1 41-61 1 41-51 
l40 '21  141'00 142.35 l 4 1 . 2 8  141.68 140-80 141'31 140.70 142.67 2 40.56 
141 '57  140.64 142.70 141.13 140.91 1 40.93 2 41.78 140.45 2 41.70 2 41'62 

41-31 41'18 42-70 40'78 41'04 41'10 41-41 40'68 41.99 41'23 

Z 49-63 1 46.93 Z 48-71 1 49-36 1 46-84 Z 48.93 Z 47'36 1 47'62 1 47-36 Z 47' 58 
1 45'49 1 48-81 1 49-08 1 48.09 1 47-40 1 48-38 Z 48.61 1 48-43 1 47. I I 1 47-85 
1 46-84 1 48-24 1 48'60 1 4 9 . ~  1 47-25 1 48.66 1 47-45 1 48'43 1 47. 16 1 48'56 
1 47' 57 
147.56 

47-42 47-99 48-80 48.96 47-16 48.66 47-81 48-16 47-21 48.00 

1 0.94 1 I - 4 1  1 1 - 5 7  1 2-44 1 3 - 0 6  1 2 - 3 3  1 2'51 1 4 - 1 8  Z 2'58 Z2.91 
1 3-21 Z 1 -80  1 I .  7 1 3.54 l 3 . 5 3  Z 4.92 I  2.65 1 3.89 1 1 -89  1 2-47 
1 1-94 1 1.98 1 2 '  o  1 1 -74  1 4 . 0 9  1 3 . 4  1 2.03 1 4-16 1 I 1 2 . 0 2  

1 3 ' 93  
8 

r 2m5Q 

2-51 1 - 7 3  Z ' I I  2.57 3-56 3 '33  2'40 4 -08  1 . y ~  2-47 

At XXXIV (Patukota) 

March 1877; observed by Captain T. I! Carter, R.E., with Troughton and Simnte' 
24-inch Theodolite No. 1. 

M = Mean of Groupa 
w - Relaths Weight 
C - Concluded Angle 

M =  51Hmo6 

I = 3 7  '0° 

- - - o -03 
W 

C = 67'54' j11'.06 

Angle between 

XXXVI (=*id) 
and 

XXXIII (Pitharankota) 

\ 

Circle readinge, telescope being set on XXXVI (KalGrunikid) 

1m 87' 820" 36' 219'49' 89'48' 299'0' 119°0' 18' 18' 198e 18' 97' 25' 2770 25' 

,, 4 4 4 4 It 4 v 4 4 

151.07 150.18 151.49 1 50.87 151 '57  150.95 151.58 251.47 151.39 151.11 
,d)5rm65 150.52 151.05 149.50 150.89 150 '72  151 '20  152.01 149 '69  150 '57  
1 51.05 1 51-59 150.07 151.70 151-14 150.31 152'48 151'87 150 '98  151 '06  

51'26 50'76 50-87 50.69 51.20 50'66 51-75 51'78 50.69 50.91 



4% 
SOUTH-EAST COAST SERIES. 

At  XXXIV (Patukota)-( Continued). 

iK - Mean of (;)ronp 
w - Relative Weight 
C - Concluded Angle 

M = 6 r Y - 2 5  

W = 46 '21  
I - - - 0 ' 0 2  
w 
C = 72'41' lW'24 

Angle between 

XXXIII (Phthsrankota) 
and 

XXXT (PiivatGr) 

Circle readinge, telescope being eet on XXXVI (Kalkwniksd) 
140" 37' 820°36' 219'49' 89'48' 299'0' 119'0' 18' 18' 198" 13' 97O25' 2710 

n I n II n I n 0 n 4 

161.08 161.78 161.07 161'27 159.78 261'82 161 '29 161.37 160.44 2 6 1 . ~ 5  
161.33 160.81 161.12 161.39 162-10  1 60.72 161-21 2 61-27 162.56 160.65 
260.48 260.55 261.96 160.79 261'60 161 '86 160'05 162.33 261.85 162.33 

160.09 

60.96 61'05 61-38 61'15 60.89 61-47 60'85 61.66 61-62 61-48 

At XXXV (Kallakota) 

February 1877 ; observed by Captain T .  T .  Carter, R .E . ,  with Troughton and Sintnze' 
24-inch Theodolite No. 1. 

Angle between 

XXXII (Kakkrhkota) 
and 

XXXIII (Phtharankota) 

XXSIn (Pbtharmkot.) 
and 

XXXVII (Khakkurchi) 

Circle readings, teleecope being set on XXXII (Kakkxikota) 

149' 38' 328' 3 1  222'44' 42'44' 801' 66' 121' 66' 21' 8' 201' 8' 100°21' So0 20' 

I e n n v n w n I I 

h 8-78 110.70 2 8.42 2 1 1 . 1 0  2 9 -78  2 2 8.60 111.86 2 10.06 1 1 3 - o o  
2 8.74 1 9-71 l10 '72 110'20 1 8'50 110.68 1 8-95 1 9 -79  2 11-52 111.83 
1 1 0 ~ 1 6 2 1 o - g g 2  9 ~ 8 6 l 1 o ~ ~ o Z 1 0 ~ 1 7 ~  9 . 9 4 1  g . m E 1 0 ' 7 8 2 1 1 . 4 ~  112.18 

1 x1.61 

9.23 10.47 9-67 10.57 9-48 10'34 8'85 10.81 11.15 12-34 

141.76 142-13 141.77 144.03 142.62 142'65 141'99 241.93 142.68 1 42.95 
l40 '2o  141.55 143 '97 Z42.60 142'30 2 42-69 1 43-58 143.16 242.32 E 42.17 
1 4 0 ~ 2 6 2 4 1 ~ 6 9 2 4 2 ~ 9 0 2 4 3 ~ 7 3  ~ 4 1 ' 6 7 ~ 4 2 . 3 8 ~ 4 ~ . 1 6 ~ 4 2 . 2 5  139.96 142.44 

2 42  ' 44  

44'74 41-79 42-88 43'45 42'20 42.57 42'91 42'11 41-85 42-59 

M - Mean of ff roup 
w - Relative Weight 
C - Concluded Angle 

M =  1 o W . 2 9  

w =  8 ' 4 2  
I - - - 0 ' I 2  
w 
C = 73" 59' 10"- 29 

= 42~/.30 

= 14 .,8 
I - - - o '07 
w 
C = 6 9 ° 3 2 ' 4 2 " m 3 0  

At XXXVI (Ka1GruniktI.d) 

February 1817 ; observed by Captain T .  2'. Carter, B .E . ,  with Trozcghtotc and Simm' 
24-inch Theodolite ATo. 1. 

Angle between 

(ngtavayal) 
and 

XXXVIII (Merpanaikhd) 

Circle readings, telescope being eet on XXXIX (Ntavayal) 

214" 9' 34' 8' 293' 21' 113' 21' 12" 32' 192O 3Y 91" 46' 271' 45' 170" 67' 360' 

4 n v I #I N n n n n 

229'34 Z32'08 131-21 130'87 132'12 131.04 132'96 h33-62 129-81  230.95 
130.78 132.go 229.72 2 31.17 130.87 232'17 134.57 .? 32-18 132.84 130.08 
130'19 132'18 132'24 132.54 231.58 2 30'80 131.88 130.93 2 31.92 130'96 

?b31'21 132'42 d30.06 

30'10 32-39 31-06 31-53 31.52 31'34 32.66 32-29 31-16 30'66 

M = Mean of @roups 
w - ftelativo Weight 
C - Concluded Allgle 

M =  3 1 a ' 4 7  

W = 1 1  '34 
- I - w - o -09 

C = 43" 50' 311"48 



PRINCIPAL TGGIANGFULATION. OBSERVED ANGLES. 
45-P. 

At XXXVI (Kallirunik6d)-(Continued). 

M = Mean of Urou a 
u, - Relative ~ e J t  
C ' Concluded Angle 

M =  59".32 

w = 12 7 8  
I - - 
w - o .08 
C = 61' 1o '5gU.3r  

M =  ""'54 

w = 13 '54 
I 
- - - o - 0 7  
W 

C = 66'38' 11W'53 

M =  21"'22 

W = 1 9  '84 
I - - - 0 '05 
w 
c = 42' 281 21"'21 

Angle between 

X x X V ~ ~ ~  (Merpanaik6a) 

and 

XXXVII (Karakkurchi) 

XXXVII (KQrakkurchi) 
and 

XXXIII (Pirtharankota) 

XXXIII (Pbtharankota) 
and 

XXXIV (Patukota) 

Circle readings, telescope being set on XXXIX (Rgtavayal) 

214' 9' 8C 8' 293' 21' 113" 21' 12' 32' 192' 32' 91' 46' 271" 45' 170' 67' 860' 66' 

n n n I tt I e n n 9 

1 5 9 . 9 5  1 5 8 ' 5 2  1 5 9 . 5 2  2 58.86 1 5 9 . 6 8  160.77 2 59.11 1 5 6 . 9 7  1 5 9 . 8 0  2 59-55  
1 59 '65 1 59.80 1 6 0 . 5 4  1 6 0 . 9 6  1 6 0 . 4 4  1 59 '56  1 5 9 ' 6 3  1 56-19  1 61.33 2 59.61 
1 59 '47 1 59 '48 1 58.65 1 58-22 1 58.96 1 59'42 1 58.42 1 58-26  2 60.09 1 60 '07 

1 5 8 . 4 5  h 58.49 1 57-74  d 5 8 . 9 5  

59 '69 59 '27 59 '57 59.12 59'69 59'92 58-91  57'29 60'04 59 '74 

1 1 1 . 3 5  1 12-56  2 12'04 1 1 2 . 4 9  1 1 2 . 9 6  110.86 t? 11 .73  i(13.70 1 11-84  1 10.78 
1 1 1 . 7 8  1 1 0 . 6 8  1 1 1 ' o j  1 1 2 . 3 5  L12.48 110 .00  110 .80  l 1 1 . 7 1  1 1 1 . 4 0  / 10 '82  
1 1 1 . 9 3  1 1 1 - 5 9  1 1 1 . 8 1  2 12.17 1 1 2 . 5 8  1 1 z . 1 g  h11 .28  1 1 2 . 8 8  1 8 . 8 7  1 9.59 

d 10.86 I  10.64 l 1 0 . 3 2  

11 '69 11.61 1 1 - 6 3  1 2 - 3 4  12 'zz  10'91 11-27  12-76  10.61 10'40 

1 2 1 . 1 5  1 2 0 . 0 8  1 2 1 . 8 2  r! 2 1 - 2 3  2 20.91 I? 2 1 - 4 3  2 19.94 h21 .43  1 2 0 . 0 9  1 2 1 ' 4 1  
1 2 1 . 6 7  1 2 2 . 1 8  1 2 2 . 1 9  2 20.99 121 .22  1 2 1 . 8 1  1 ~ 0 . 3 8  i 2 2 . 0 6  2 21.26 120 .39  
1 2 2 . 0 5  120 .69  1 2 2 . 7 2  1 20.74 1 2 1 . 3 6  1 2 1 . 0 7  h 19.89 1 2 2 . 5 8  2 21.06 1 2 1 . 9 4  

d 1 9 . 3 5  2 21-13  

21.62 20.98 22.24 20.99 20.71 21 '44 20.07 2 2 ' 0 2  20.89 21'25 

At XXXVII (KBrakkurchi) 

February 1877 ; observed by Captnin T .  T. Carter, R.E., with Troughton and Ximm' 
24-i~zch Theodolite No. 1. 

Angle between 

XXXV (KallakOtn) 

, and 

XXXIII (Pitharankota) 

xxxlll (Pbtharankota) 

and 

XXXVI (Kallirunikhd) 

L 

Circle readings, telescope being set on XXXV (Kallalrota) 

207' 26' 27' 26' 286" 38' 1060 38' 6' 60' 185' SO' 85' 2' 265' 2' 164' 14' 3W 15' 

I n I n n n n II n n 

259.90 1 6 0 . 2 9  1 5 8 ' 7 6  1 6 0 . 8 3  260.39 1 5 9 . 5 6  1 5 9 . 3 9  1 6 0 . 8 5  1 5 9 . 2 5  1 6 0 ' 3 4  
1 59.28 1 5 9 . 5 2  1 59.37 1 5 9 . 9 9  1 6 0 . 7 2  1 6 0 . 2 7  1 58 .67  160 .84  1 59.89 1 6 0 . 7 2  
158 .40  160 .63  1 59.98 2 6 1 - 1 8  1 6 1 . 2 1  1 5 9 . 2 5  I? 59." 159 .52  160 .46  1 6 1 . 5 3  

59.19 60.15 59.37 60 .67  60.77 59-69  59.02 60 .40  59.87 60.86 

1 44.51 1 46-06  1 45 '46 1 45.87 1 45.11 1 45 '52 246 '  13 1 44'32 1 44'96 1 4 5 ' 7 6  
2 46 '13 2 45 '54 1 45-25  1 4 5 ' 6 0  1 43-89  1 45 '54  1 46-07  1 4 4 . 7 0  1 4 5 ' 1 4  1 45 '33 
1 47-08  1 45.09 1 43.27 1 4 4 - 3 7  1 44.07 1 4 5 . 4 7  1 4 4 - 1 8  1 1 4 - 8 6  1 45.93 1 43 go 
t 45-12 

45-71 45'56 44'66 45-18  44 '49 45-51 45-56  44 '63 45 '34  45 '00  

M = Mean of Gtrou a 
to = Relative wcigKt 
C - Concluded Angle 

M=60" 'oo  

= " '5' 
- w - - o '05 
=43'35' o " ' ~  

= 45X. I, 

= 28 . 
I - - - o '04 
W 

C = 60' 39' 45"- I 8 





PRINCIPAL TRIANGULATION. OBBERVED ANGLES. 

At XXXVIII (Merpanaik&d)-( Co~tkued) . 

Y = Mean of Groups 
w = ReLative Weight 

2C.Z = 27".51 

w = 8 '32 
1 -  - - 0 'I2 
w 
c = 50" 51' 27"'51 

M = 2gn.06 

w = 5 -20 
I - - - o ex9 
w 
C=62°4512911'06 

Angle between 

XXXVII (=hrakkurchi) 
and 

XXXVI ( K a l l i r m )  

XXXVI ( ~ ~ l f i d h d )  
and 

XXXIX (RBtavayal) 

Circle readings, telescope being set on XXXIX (mtavayal) 

0°8' 180°1' 79O18' Z50° 18' 168O84' 838'24' 2S7°871 67957' 818049' 186'49' 

n n n n n 0 II I I n 

1 29-40 1 27-25 2 27'84 1 27'95 1 26-75 1 25'89 t 27.43 1 28-64 1 29-07 1 26-38 
12.8-11 2 27-19 2 29.70 2 26-27 125.77 127.27 125'86 127.50 128'96 1 27-14 
129'23 128.56 128'31 127.44 125'70 126'02 126'08 Z28*21 128'00 127'37 

128.80 

28-91 27-67 28'62 27-22 26-07 26.39 26-46 28.12 28-71 26.96 

1 29-20 1 26.50 1 28'58 1 29-37 1 31-44 1 28'34 1 26-91 1 29-14 1 27-79 1 31.52 
2 27-49 127.99 129.37 1 29-50 Z 30'68 2 28-09 129'14 128.94 229'42 1 30.08 
128.65 225.80 229.22 228.86 231.18 229.99 2 27-61 130.67 128.59 131'74 

28'45 26.76 29-06 29.24 31-10 28-81 27'89 29'58 28.60 31-11 

At XXXIX (RBtavayaJ) . 
February 1877 ; observed by Captain T. T. Carter, R.E., with 5oaghton m d  Shme' 

24-inch I'heodolite No. 1. 

iif = Mean of Groups 
w - Belntive Weight 

" hg'e 

M =  22"-96 

w = 12 -25 
I 
- = o -08 
w 
C = 69'31' 22"-96 

M =  ~ ~ " ' ~ 9  

, = 14 .59 
I - - - o '07 

W 

C = 73" 23' 58"-30 

h g l e  between 

XLI (MhGr) 

and 
XXXVIlI (Merpanaiu) 

XXXVIII (Merp.naiL&d) 
and 

XXXVI (KalhnigBd) 

Circle readings, telescope being set on XLI (Mhbr) 

O0 0' 180°0' 79' 18' 269' 18' 168" 84' 838' Z4' 2879 37' 51" 86' 816" 49' 186' 49' 

n n n 4 n w ,I n I n 

2 23-88 123'66 122.12 123.01 1 24.89 2 23.37 223.19 123.00 123'06 2 22-88 
122.76 2 24.22 l21.62 l23.60 124.32 122-92 123'86 120.99 121'90 121.58 
.?23'54124'50120'55 122.14 123'06 222'05 l22.52 223'31 i22.54 123'09 

124.19 

13-39 24-13 21'43 22-92 24'09 22'78 23'44 22-43 22'50 22'52 

2 58'96 2 58-26 2 58'86 1 57-61 1 57'78 1 56'95 1 59-47 1 57- 46 1 58-39 1 59-48 
157'78 157.441 57.12 157'96 156.52 158'59158'58 260.04 158.92 259.89 
458.61 2 57-21. 159'38 2 56'02 158'27 158.01 260.14 158.61 158'22 1 58'99 

1 58.34 

58'45 57-66 58-45 57'20 57'52 57-85 59-13 58'70 58-51 59'45 



48-, 
80UTH-EAST COAST SERIES. 

At XL (Kulamangalam) 

January 1877 ; observed by Captain T .  T .  Carter, R.E., and hlr. G. Belcham zodth Troughton and Simms' 
24-inch Theodolite No. 1 .  

Angle between 

XxXVII (Kbrakkurcbi) 

and 

XXXVIII (Merpanaikhd) 

XXXVIII (Merpanaiksd) 
and 

XLII  (Pallathivayal) 

Circle readings, telescope being set on XXXVII (Kirrakkurcbi) 

163O63' 833'68' 283"6' 63'6' 312" 17' 132°17' 31'29' 211° 29' 110'42' 990'42' 

,I n n n I I I n n I 

1  3-02 1  2 ' 2 2  1  5-69 1  1 '95 2 2.27 1  1 -88  1  1.82 2 2.94 1  3-28 1  1.29 
1  5-09 1  3-60 1  2-38 1  1 -41  1  1 - 1 3  1 2.26 1  1.88 1  2.96 1 1 - 0 2  1  2.34 
1  4 '59  1  3'71 1  2-18 1  1-04 1  2-31 1  3 '34 1  2-76 1  2-75 1 1-77  1  2.08 

1 1 - 8 1  Z 1.96 1  2.46 1  1 - 6 3  
1 2 - 5 7  

4.23 3 -18  2-95 1 -59  2-57 2'49 2-15 2.88 2-13 1-84 

145 '17  1  45'93 1  45.05 145'84 147'06 147.25 146.13 146'52 144 '93  2 46-74 
144.74 143.41 145 '84  145.19 147 '94  146.02 146.21 145 '49  146 '22  146 '25  

43'79 145 '57  145'92 1 4 5 - 2 4  1  48-54 2 46-10 144 '79  145.17 145'34 145 '88  
1 45'53 

44'57 45'11 45.60 45-42 47'85 46-46 45-71 45'73 45-50 46-29 

i4l - Mean of orou s 
to - Ralative M'eigEt 
C = Concluded Angle 

M =  2,,.60 

u, = '3 ' 34  
- - - o ' 07  
w 
C = 76'27' 2"*59 

M = 4 5 ~ . 8 2  

= *04 
I - - - o - 0 9  
W 

C = 77' 25'45"- 82 

At X L I  (Mhnhr) 

Janzlay 1877 ; observed by Captain T .  T .  Cnrter, R.E., and Mr. GO. Belcham with Troughton and Simms' 
24-inch Theodolite No. 1. 

Angle between 

XLIV (Kh4d) 

and 
XLI I I  (Okkbr) 

XLIII (Okkbr) 

and 
XLII  (Pallathivayal) 

XLII(Pallathivaya1) 
and 

XXXVIII (Merpanaikbd) 

Circle readings, telescope being set on XLIV (Kbird) M - M a n  of &onpa 
w - Relative Weight 

226O7' 46'7' 305' 18' 125" 18' ZCZY 204O2Y 103°42' 283'42' 18Z0 64' 2'64' C - Concluded Angle 

I I n N n I n n H I 

1 26-79 1  28-04 z 27-53 I? 29-44 126.91 I? 27-92 1 29-05 1  28.64 I? 29-90 I  26.67 
1  28.26 1  28-56 1  28.32 1 28.85 2 28.81 1  27'87 1  28-32 1  27-73 1  29.44 1  27.68 
1  27-03 128.02 127.83 130.75 127 '83  128.80 1  28-39 128.40 129 '57  1  27-90 

1  29-02 
128-02  

27.36 28.21 27.89 29-68 28-12 28'20 28-59 28.26 29.64 27-42 

251'01 153.58 153.60 2 52.78 251.53 152'52 151.76 150'14 148.89 152.40 
2 51'41 1  50.55 1  52.23 152.61 150.80 151'04 151 '26  151 '50  149.27 2 50'88 
150'98 152.62 152 '53  152 '57  151 '85  150 '40  151 '31  149 '63  149.79 152 '72  

151.52 ' 

51'13 52-07 52'79 52.65 51-39 51'32 51-44 50'42 49-32 52'00 

1  60.36 160.07 159 '41  161.12 160.69 2 58.97 160.46 160.48 161'12 160.24 
1 61.20 160-90 161.71 160.30 162.72 159.64 161.25 160.06 262.15 159.66 
161.46 160.89 2 59'64 159 .88  2 60.16 160.75 160'97 162 '31  160'03 159.50 

61-01 60.62 60'25 60-43 61-19 59-79 60'89 60'95 61-10 59-80 

M = 2 8 ~ . 3 4  

= .96 
I - =  0 . 0 7 ,  
W 

C = 49O 23' 28". 3 4  

M =  51"'45 

= 8 . 2 2  

- - - 0 ' I 2  
W 

C = 62O26'51"-45 

M =  60".60 

W = 21 ' 70  
I - - - 0 -0; 
W 

C ~ 6 8 ' 3 6 '  0".60 



PRINCIPAL TRIANGULATION. OBBERVED ANQLES. 
490, 

At XLI (M&nbr)-(Continwd). 

M - Mean of Orou 
w - Relative ~ e i g g  
C - Concluded h g l e  

M =  51"'57 

= I" '45 
I - - - 0 'I0 
w 
C = 45O38'51"'57 

Angle between 

XXXVILI (MerpansiU) 
and 

XXXTX (IUtavayal) 

Circle readinge, telescope being eet on XLIV (Khid)  

SW 7' 46" 7' 8OK018' 126" 18 24" 8s' %o4" 29' 103" 4a' 884"42' 182'64' 5P 64' 

n n 4 v II n t n v 4 

1 51-00 1 51-18 150.58 2 52-15 Z 51'23 2 52-56 250'07 152.88 1 49-25 152'64 
1 52-18 149.94 150.92 1 49-56 151.87 151.26 l52.01 153.29 150.63 152.81 
150.53 2 51-27 151.26 h51-15 151.42 152 '63 1 52'94 153.42 1 51-11 1 52.84 

2 51-04 

51-17 51'13 50'92 50'95 51.51 52'15 51-52 53'20 50'33 52-76 

At XLII (Pallathivayal) 

Janwry 1877 ; obuemed by Captain T. 2'. Carter, R.E., and H r .  (3. Belcham with Boughton and S h m '  
24-inch I'heodolite No. 1. 

Angle between 

XL (Kulamngalam) 
and 

XXXVIII (Merpanaikhd) 

XXXVIII (Merpmaikd) 
and 

XLI (MBnbr) 

Ciqle readings, telescope being set on XL (Kulamangalam) 

211" 88' 81°38' 290" 49' 11004b' 10' 1' 1900 1' 89'9' 269'8' 168'26' 84S026' 

n w n n w m n w n n 

126.22 1 28-17 126'82 1 28'52 127.69 1 26-74 1 28-44 127.61 130.60 2 29-13 
127.53 127'78 126.56 1 30.59 128.17 128.43 128 '33 126.96 1 a .16 128.40 
127.92 126.04 1 28-00 129.04 128.98 128.00 127.30 1 29.46 1 ~ 2 . 4 8  127.96 

128'62 

27.22 27-36 27-13 29'38 28.28 27'72 28-02 28-16 29-41 28-50 

132.17 132'05 133'55 131 '  9 132 '70 136'12 2 31-79 133'58 131'38 134'82 
133.39 132 '43 133.82 132 '  B 7 2 32-45 132 '54 130.72 131'91 132.24 132.90 
2 31-07 134'14 132.40 133'69 130'71 1 33'54 133'40 131'97 132'51 2 33'78 

135.09 132.32 230'50 
1 34-02 133'64 

232.34 

Bf - Mean of Oron 
w - Relative ~ e i g K  . 
' CIoncluded h g l e  

M =  28Y'12 

= I' '67 
I - - - o -09 
w 
C = 34' 35' 28". I z 

M =  32w.70 

W = I2 '53 
I - 0 .08 - -  
w 
C = 66' 9' 32"' 73 

M =  48".69 

w = 13 -80 
r - - - o -07 
w 
0 = 74O a' 48"'69 

M  = 4"' 82 

= .75 
- I - - o '05 
w 
C = 36'43' 4u*82 

I 32-21 32-81 33-26 32'85 31-95 34'26 32-06 32'4g 32.04 33-00 

XLI (MBnfir) 
and 

XLIII  (Okkdr) 

XLIII (OkkGr) 
and 

XLV (Sembalavayal) 

249.56 148-11 Z48.01 148.08 150'72 247.81 147'41 149'28 148'87 148'58 
1 47' X I  1 4 '06 1 48-91 1 47-10 1 49-64 1 49'16 1 49'75 1 48-83 1 49'50 1 46-25 
149'52 1 4  4 '48 148.62 146'30 149'69 149 '28 248.54 149'21 149'31 148.80 

1 49-26 

. 48'73 48.55 48-51 47-16 50'02 48.75 48-57 49- I I 49-23 48.22 

1 3.01 Z 4-81 2 6-22 1 4-23 1 4-61 1 3'79 1 5-41 1 6'25 1 3.60 1 5'40 
2 6'94 1 4-74 1 5-09 1 6'77 1 5-63 1 4-08 1 4-15 1 4'89 2 3-79 1 4-46 
1 5-39 1 4'54 1 5-98 1 4'74 1 4-06 1 5-08 1 4.05 1 4.76 1 3.33 1 4'52 
1 4'92 2 5'43 2 4-29 
1 5-48 

5-15 4-70 5-76 5'29 4'77 4-31 4'54 5-30 3'57 4'79 



5%. SOUTH-EAST COAST SERIES. 

At XLIII (dkkh) 

Jcanzcary 1877 ; observed by Captain T. T .  Carter, R.E., cmd Mr. 8. B e l c h  with T~oecghtort a d  S h '  

~ - ~ e c m u f ~  
ca - ~ e ~ t t i v s  
0 - Oonalnded Angle 

M=201''64 

W = 18 '34  
I - - - o -05 w 
C = 80' 20' 20" 65 

M =  1 9 ~ . 1 4  

= I 2  .09 
I - - - o 0 0 8  w 
C = 43' 24' 19"' I 4 

M- - 33Y'09 

w = 2 '97 
I - - , - 0 '34  
C = 650 12'3$'""0g 

M =  59w.98 

= I .  .88 
I - = o so9 

- w  
C = 65' 10' 59"-98 

M = 351.96 

to = 7 -19 
f. - - 0 -14 
w 

= 4 " ~ 3 ' 3 5 ~ ' 9 ~  

M =  

= .04 
I - = 0 '08 
w 
C = 6 3 0 ~ 8 ' 1 0 " ' f 2  

Angle between 

XLV (Sembalavayal) 
and 

XLII (Pallathivayal) 

XLII.(PdathiVayal) 
and 

XLI (Mhnk) 

XLI (Miink) 
and 

XLIV ( m a )  

xLrv ( m a )  
and 

XLVI (Sirukambk) 

X - J - , ~  ( s i r u b b b )  
and 

XLVII (Manikambota) 

XLVII (ManikBmkota) 
and 

XLV (Sembalavayal) 

2 4 - k h  Theodolite No. 1. 

Circle readings, telescope being eet on XLV (Sembalav~yal) 

00 2' 180" 1' 79' 18' 259' 18' 168"2Y 8w 84' 5 ~ 7 ~ 8 7 '  67'87' 816°1LB' 186049' 
I 

4 Y 4 Y I 4 4 4 .l Y 

220.53 Z20.48 h19-03 220-62 1 2 0 - 8 9 1 2 1 - 3 1  118.55 Zzo.532:zo-70Z19-78 . 121.36 119.67 h22.98 118.55 120.63 120.72 2 20'15 120.62 2 20.83 1 ~ 0 . 4 7  
2 23.20 121'60 119.95 121'49 1 a1.70 d a o - 2 8  121'13 2 zoSzo 121.80 1 2 o . a ~  
121.56 2 20.48 d 2 1 . p  d1g.13 , 

21-66 20.58 20'61 2 0 ' 2 2  21'28 20.36 19-94 20'45 21-11  20'16 

120-06 1 17-51 h18-64 117.26 117.90 1 18'92 2 22-oo 1 18-37 2 20.48 2 19-72 
21g-41 118.06 119.97 118.60 1 18-01 1 19-48 118.49 120-18 119-77 2 19-15 
118.71 1 1g.09 119.14 1 19-08 118.85 d18.46 1 21-96 119.74 120-40 Z 18-88 
2 18-46 11g-05 d ~ g - 8 4  drg-08 d17-31 120 '48 117.17 

19-16 18.22 19.20 18-70 18-46 18'54 20.73 18-87 zo'zz 19-25 

1 30.29 1 35-08 h 31-46 1 36-52 1 27-93 2 33.84 1 30'38 2 34- 54 2 32-63 2 33-29 
234'70 235.26 h34-02 233.23 2 31'06 2 34'87 133'80 1 31-56 133.11 133.77 
132'45 135'69 131.93 135'42 230'89 133'13 2 30'26 2 31-16 131.33 133'14 
1 33 '07 1 32.57 d 36. 59 1 30- 33 1 36.92 

234.13 
2 34'30 

32-63 35'34 32-50 35'44 29-96 33'95 31-19 33'77 39'69 33'40 

158.95 160 '32 h59.52 2 58-83 261.57 160.44 Z 60'12 2 58-91 2 62-52 2 60'00 
157'76 1 59'68 h6z-gr  1 5g.51 161'47 1 59.22 1 59.81 159.14 1 60'07 1 59'78 
1 59-20 2 59'58 1 59.31 1 60'53 1 61'94 1 59'89 1 59-03 2 5 '66 1 60'27 1 59'88 

1 60'42 1 5  4 '99 

. 
58.64 59'86 60'54 59'62 61-66 59.85 59-65 59'18 60.95 59'89 

2 37-22 235'57 h37.50 135'67 1 35-57 133'76 236.75 137'15 235'10 2 35-71 
138.22 2 34.96 h37.89 136.19 135.81 133.96 137'59 135.95 135'23 137 '40 
2 37'38 1 33'88 1 34.92 1 34-23 2 34-82 2 34-60 2 36.74 1 37'08 1 35-89 1 34'26 

d35.97 1 36-61 d38.13 

37'61 35.10 36.73 35'36 35-40 34-11 37-03 37'08 35.41 35'79 

210-03110'75 h 9'2" 9-96111.62 110.45 ZIO-61 1 1 1 ~ 0 0 1 1 0 ' 6 8 Z 1 0 ~ 5 1  
1 9'39 2 9'69 h12.36 111'85 111 '14 112.95 1 9 -00  112.41 1 8.46 1 9 - 6 1  
1 9-32 1 9.48 11z .6911o 'oz  112.47 210'36 111-0011o.26 21o'r)4111'37 

d11'14 2x2'03 d 12.62 1 10'05 

9'58 10.27 11-58 10.61 11.74 11-25 1o.ao 11-57 9.91 10'51 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
6% 

At XLIV (Ktidd) 

January 1877 ; obsemed by Captah T. T. Carter, B.B., m d  Xr. Gr. Belcham with Troughton m d  X k '  
24-inch Theodolite No. 1. 

Angle between 

=V1 (s idmbfi r )  
and 

XLIII  (Okkbr) 

XL111(dkk6.) 
and 

XLI (Mbnb) 

Circle readings, telescope being set on XLVI (Sirukambb) 

0'2' 180° 1' 79" 18' 269'12' l6sO 24' 838" 24' 287" 37' 57" 87' 81s" $9' ]3@$9' 

v 4 H H n I a rr H ' m  

155'62 153'75 1 54'47 1 52'83 1 53'68 1 54-50 155'95 1 54'82 154'74 2 54-36 
154.52 153'55 2 54'64 153'46 154'08 l56 '22 153'64 2 55-41 154'18 152-54  
154.79 Z 53'94 2 54'07 154'15 153.75 154 '64 153'38 1 54-32 155'08 154.49 

54'98 53-75 54'39 53-48 53-84 55-12 54'32 54-85 54-67 53-80 

iK- Mean of QMU B 
ro - Beiatise ~ e i $ t  
C - Concluded Angle 

M =  54u'32 

= 21 '7O 
I - = o '05 
w 
C = 66°5%'54u-32 

At XLV (Sembalavayal) 

December 1876; observed by Captain T. T. Carter, B.E., and blr. Gr. Belcham with Doughton m d  S h '  
241-inch Theodolite No. 1. 

1 61-09 260'03 260.29 1 59'33 161'01 161'74 2 6oa8a 160'17 
161.87 261.24 2 58-78 160'98 160'20 161-91 159.16 159.70 

I - - - 0 '05 

-- - --- 

Angle between 

(Pallathivayal) 

and 

XLIII  (dkkb) 

XLIII (dkkbr) 

and 

XLVII (Wkamkota)  

Circle readings, telescope being set on XLII (Pallathivayal) 

6Z058 Z4e058' 142' 0' 822O9' BZ1° !?# 41'20' 800°33' 120°33' 19°%' 19B0%' 

4 V H 4 I I W 4 4 V 

131'31 1 3 3 ' 8 7 1 3 6 ' 8 7 1 3 4 ~ 9 0 h 3 5 ' 5 2 ~ 3 7 - 0 6 Z 3 4 ' 2 8 1 3 3 ' 6 8 1 3 3 ' 5 g Z 3 3 ' 5 2  
h35'34 133'56 2 33'89 235'42 h33.69 h35.33 134'72 134'71 134 '  9 134'91 

134.21 h35-11 
I h32.67 2 35-77 134'47 133 '64 h34.79 h34.55 134.42 135.68 135 '  1 133'47 

33'38 34-40 35-08 34'65 34'67 35.51 34'47 34'69 34-80 33'97 

h11.36 1x0-68 Z 12*24 1 11-56 7 ~ x 0 - X I  h12.23 1 10.91 111.08 1 11-53 Z 11.10 
h 12-97 1 11.12 1 11-82 2 12.70 h 1 o . g ~  h 11-84 1 12 -40  1 10'22 1 12.04 Z 12-29 
h11.28 1 12.21 1x2'39 112.17 h12-45 h 9-54 2 12-84 1 10.37 2 10.33 112*36 

h 12-56 h 13-45 

11.87 11.34 12-15 1 2 ' 1 4  "'51 11-77 12'05 10.56 11-30 11.92 

111 - Mean of Group 
w - Relative Weight 
0 - Concluded Angle 

~ = ~ ~ ~ . 5 6  

w = 15 .60 
I - - w - o -06 

C = 62°56'34u-56 

M =  11".66 

w = 2 1  '92  
I - - - o -05 
w 
C = 7g011'11".66 



SOUTH-EAST COAST PIERIES. 

At XLVI (Sirukambh) 

P e h a r y  1876; observed by Illr. 8. Betcham with Trozcghtort and Simnae' 24-inch 5eodoZite No. 1. 

M = M a n  of h a  
w - hiatire ~ e i g k L  
C - Concluded Angle 

~ " ' 6 4  

= 22 'lo 
I - - - o -05 w 
C = 37"501 2'.64 

&f= 4 g ~ . 5 4  

w = 12 - 2 0  
I - =  0 ' 0 8  w 
C = 67' 1lf49''54 

M =  57"-38 

w = 10 . io  
I - - - 0 ' I 0  w 
C = 6 7 " 3 1 ' 5 7 ' ' 3 8  

M =  sY-34 
w = 1 9 . 6 0  
I - - - o -05 
w 
C=47O56 '5" '34  

Angle between 

XLIX(N-budabi) 
and 

XLVIII (Wigandi) 

XLVIII (Manigandi) 
and 

XLVII (Maniknmkota) 

XLVII (Manikamkota) 
and 

XLIII (Okkh) 

XLIII (dkkh) 
and 

XLIP ( W d )  

Circle readings, telescope being set on XLIX (Nambudalai) 

2ZOD81f 40081' 299'48' 11Q04# 18O66' 198°66' 9S07' 27$7' 171019' 861019' 

Y n n n n I w n # n 

12.58 1 2'73 2 3.68 1 4'17 2 3-15 1 3-15 1-49 2 1-60 1 2-44 1 1'27 
12"63 2 1 - 6 4  11'36 11.83 12-63 13-97 44-62 13-65 12-77 13.28 
2 2'30 1 1-35 1 1-49 1 2-38 1 2'23 1 2'65 1 3.92 2 2'73 1 2-14 Z 2-25 

2-50 I 2'18 2-79 2.67 3'26 3'68 2'66 2'45 2'27 

248.61 150'67 150'28 149'78 150.35 148'37 149-39 148.68 150.69 149.26 
1 48'80 1 50' 44 1 50' 23 1 50'37 1 48-30 1 48'65 1 48.03 1 47-95 Z 49' 12 1 47-89 
150.16 151.53 151'00 151'13 1 48-29 148.98 149'18 149'82 150'13 150'17 

49.19 50.88 50.50 50.43 48.98 48-67 48-87 48-82 49-98 49-11 

156'23 2 57-14 158.16 156.31 157'66 157'89 157.19 158'14 2 56-34 2 57-44 
157'57 156'25 158'57 1 57'37 159'87 257'63 156'79 158'31 157'89 2 58'41 
1 54'96 1 57-01 1 57-81 1 54-69 1 59.20 1 57'56 1 55'97 1 57'47 1 58'65 1 57-02 

56'25 56-80 58-18 56-12 58-91 57'69 56'65 57.97 57'63 57'63 

1 6-49 2 4-80 1 6.36 1 6-17 2 4'94 1 4'98 1 4'50 2 7'44 Z 5-03 1 4'95 
1 5-86 1 5'91 1 3.56 1 3'49 1 4-80 16-05 2 4.31 1 5-16 Z 5-83 1 6.12 
14-12 13-89 15-60 14'77 25-95 15'69 16'53 16'69 13-96 16'25 

5'49 4.87 5-17 4'81 5-23 5'57 5-11 6.46 4'94 5'77 

At XLVII (Manikamkota) 

February 1876; observed by Illr. @. Belcham with Troughton m d  Sinam' 24-inch TheodoZite No. 1. 

Angle between 

XLV (5emba1nvn~d) 
and 

XLIII (dkk6r) 

Circle readings, telescope being set on XLV (Sembalavayal) 

225' 24' M0 24' 804' 8 6  124' 86' 28' 48' 20s0 48' 108' 0' 28s0 0' 182O 12' so 12' 

n I n n a n n w v I 

2 35'53 2 37-07 137'35 136.26 236.32 Z 35-08 Z 37.16 136.55 1 36'93 135.26 
236.62 136'63 138.14 2 36-65 137'81 135'84 137'10 2 37-87 235'80 135'82 
136.47 137.68 137.04 136.53 137'63 1.35'17 136.29 137.09 137'09 135.63 

36'21 37'13 37'5' 36.48 37'25 35'36 36'85 37'17 36-61 35'57 

M = Mean of h a p  
w - Relative Weight 
C - Concluded Angle 

M =  36"'61 

= 'go 
I - = 0 -66 
w 
C = 3 6 O 5 0 '  3 6 Y 0 6 ~  



PRINCIPAL !CRIANGULATION. OBSERVED ANGLELI. 
63-F. 

At XLVII (Ma,nikamkota)-( Continued). 

Angle between 

XLI I I  (Okkb) 
I 

and 
XLVI (Sirukambh) 

XLVI (8irukambh) 
and 

XLVIII (hl5gandi) 

XLVIII (Mangg=&) 
and 

L (VgnniyJr) 

Circle readings, telescope being set on XLV (Sembalavayal) 

226" 84' 4Ci024' 304°36' l!X"'81 2S04f3' 203" 48' l08"O1 283" 0' 182' 12' 4' 12' 

I n #I I II I v N n N 

126.36 Z 26-50 127.71 Z 27.79 125.59 227.92 Z 26.43 225.36 228.65 126.45 
128 '29  126.89 126.10 2 28-31 2 25-71 126.69 125.56 125.14 128 '59  126.47 
1 26.03 1 25- 14 1 27-06 1 27-39 1 26'24 1 27.68 1 27-15 1 25'68 1 28.48 1 28.47 

26.89 26-18 26'96 27-83 25.85 27'43 26.38 25-39 28.57 27-13 

Z 4-41 1 6 - 6 0  1 5-40 1 4 - 3 8  1 7'16 1 6 - 4 3  1 5-06 1 6 - 7 4  1 4.30 1 6 . 5 1  
1 6.24 1 5-02 1 4-05 1 5 -94  1 6.32 2 4-69 1 5-59 1 5'20 Z 5 -77 1 7'08 
1 5-68 1 7 - 3 3  1 6 . 0 8  1 4-50 1 5-70 1 5-57 1 5-73 1 4'55 1 5'12 1 4-21 

5.44 6'32 5-18 4-94 6 -39  5-56 5-46 5-50 5.06 5-93 

158.94 1 57-27 159 '63  159 '70  Z 58'32 259'22 157 '24  1 59'06 1 58-06 259'28 
1 58'77 1 57'27 1 61.00 1 58'55 1 59-06 1 59'36 z 59'47 1 61-08 1 59-24 160.94 
1 59'09 1 58.47 1 59'64 1 60.95 1 58.68 1 59'77 1 59-30 1 6 o m m  1 58-35 1 60.28 

58.93 57'67 60.09 59'73 58-69 59'45 58-67 60.05 58.55 60.17 

x = Mean of aroups 
w = Relative Weight 
C - Concluded Angle 

M =  26'/'86 

= 9 ' 7 0  
I - - - 0 '10 
w 
c = 7 0 ~ 3 4 '  26"' 86 

M =  5//.58 

w = 21 -30  
I 
w - = o -05 
C = 6 8 ° 3 ~ ' 5 " ' j 8  

M = 59"' 20 

= 12 -00 

I - - - o -08 
w 
C = 4 g 0 2 6 ' 5 g " ' 2 0  

At XLVIII (ManEgandi) 

Pebruary 1876; observed by Major B .  B. BranzJill with Troughton and Simnzs' 
24-inch Theodolite No. 1. 

M - Mmn of Qrou s 
w - Relatire ~ e i & t  
C ' Concluded h g l e  

bf= 5'"35 

W = 7 ' 2 4  
1 - - - 0 ' I 4  
W 

C = 44O 17' 5'/-35 

M =  ~ ~ ' ' ' ~ 4  

w = 13 - 8 2  
I 
w - = o -07 

C = 72' 4 1 2 6 " * 1 3  

Angle between 

XLVII (Manikamkota) 
and 

XLVI (Sirukambfir) 

XLVI (Sirukambfir) 
and 

XLIX (Nambudalai) 

? 

Circle readings, telescope being set on XLVII (Manikamkota) 

0 ' 1  1800 1' 7Q0 18' 269' 13' 158" 24' 398' 24' 237O 37' 67O 87' 316" 49' 136' 49' 

,I 4 4 v I I w I1 ,I I 

2 4 - 4 0  h 7 - 1 9  2 4 - 6 8  1 5 ' 9 8  1 5 ' 0 3  2 5 - 1 1  1 5 - 2 6  1 6 - 0 3  2 2 ' 7 6  1 5-14 
1 4.63 h 8 '47 Z 4-18 1 7-12 1 4'63 1 4 '99 1 4'53 1 4'82 1 5 '03 1 5-32 
1 5-60 h 7'62 1 5'35 2 7-28 1 4'44 1 5-32 h 4.81 1 4'39 1 5.68 1 2.56 

7 '42 

4'88 7.76 4'74 6 -79  4.70 5'14 4'87 5-08 5'22 4 '34 

Z 25-75 123.35 Z 25-58 1 26.40 1 26-34 1 27.50 1 24.85 1 26.95 1 25'86 1 27-59 
126 '80  h24.34 125.93 225.98 126.91 126.06 125.60 2 25-85 124.96 126.10 
1 26.13 h 25-30 1 27-69 1 25-08 1 26-33 1 26-57 h 27-16 1 26-40 125.87 1 ~ 8 . 2 4  

h 24'73 h 26.14 

26-23 24-43 26-40 25.82 26-53 26-71 25-87 26-40 25-71 27-31 



a$-, SOUTH-EAST COAST SERIES. 

At XLVIII (ManEgandi)-( Cm tinued). 

Angle between 

XLIX(Nambuda1ai) 

and 

L I  (Ifrannankudi) 

L I  (Orannankudi) 

and 

LI I  (Mutupatnam) 

=I1 (Muhlpatnam) 
and 

L (Vgnniydr) 

L (Vinnipbr) 

and 

XLVII (Manikamkota) 

Circle readings, telescope being set on XLVII (Manikamkota) 

0'2' 1SO0l1 79'13' 269"1St 16S024' W024' PS7°s7' 57OS7' 816'49' 186'49' 

Y w n I 4 4 I I n R 

142.84 h46.13 2 4 2 ' 1 4  141'63 t42 .85  241.66 244.09 142-22 144.13 2 4 1 . 2 2  
~ 4 2 ' 4 2 h 4 4 ' 3 6 ~ 4 2 ' 8 9 1 4 1 ' 2 5 ~ 4 2 ' 6 6 ~ 4 2 ' 3 5 ~ 4 2 ' 7 4 ~ 4 2 - 8 6 ~ 4 4 ' 4 0 ~ 4 2 ' 5 7  
241.66 h44-18 24o*zo 143'25 142.10 1 4 ~ ~ 5 1  h44.58 142'36 142'26 241.4q 

h 44-09 

42-64 44-89 41'74 42-04 42'54 42-17 43.80 42-48 43-72 41-74 

2 4 ' 2 4  h 1-54 1 6 - 1 5  1 4-06 1 4'75 1 5'02 1 5-03 2 4-44 1 3-92 2 4'78 
1 5 . 1 4  h 2.71 1 6 . 1 9  1 5'62 1 4 - 5 9  1 4 - 9 6  2 5 - 7 6  1 4 - 2 3  1 4 ' 5 4  1 3 - 8 1  
1 4 . 7 5  h a - 7 1  1 5 . 9 8  1 3 - 5 5  1 6 - 0 4  1 3 - 4 4  h 5 - 0 7  1 4 - 8 3  2 6 - 1 8  1 5 - 4 8  

h 5-13 

4.71 2-32 6 -11  4 - 4 1  5'13 4'47 5-29 4-50 4'94 4-69 

l g . 0 8  h 8 . 2 1  2 6 - 2 8  2 7 - 0 5  2 6 - 9 7  1 6 . 6 6  2 5 - 4 8  1 5 - 6 4  1 5 - 3 1  1 7 - 7 5  
1 7.76 h 7 - 8 4  1 7 ' 0 9  2 6-70 1 6 . 9 6  2 6 - 7 3  2 8 - 0 0  2 7 - 7 9  26 .70  1 9 - 2 1  
1 8-14 h 9-18 1 6 -83  1 7.97 1 6.61 1 6.13 h 7.29 1 7.23 1 6.44 2 6.82 

h 6 -67  

8 - 3 3  8'48 6'73 7-24 6'85 6-51 6.92 6.89 6.28 7'93 

132'66 h32-77 134.68 134.29 233.71 1 34'39 134.11 135.13 135.49 133-90 
133.19 632.92 133.54 232.74 134.10 134.54 2 33-20 133.82 1 34.01 133.54 
1 32-96 h32.17 1 33'62 1 33'36 134 '04 1 35-53 h33.82 1 33-27 1 34'37 2 35'70 

h 32-03 

32'94 32-62 33'95 33'46 33'95 34'82 33'71 34'07 33'98 34'38 

111 - Mean of Gron 
w - &hire 
C - Codudeddngb 
M =  42"'78 

W = 8 '12 

_ I - w - o '12 

C = 67O15'42".78 

M =  4 ~ . 6 5  

= 9 '53 
I - - - 0 ' 1 0  
w 
C = 47' 6' 4a-66 

M -  - m ~ . 2 2  I 

= 13 .56 
I - - - o -07 
w. 
C = 63'48' 7".22 

33"' 79 

w = 17 -33 
I - =  0 . 0 6  
W 

C = 65' 28' 33". 79 

At XLIX (Nambudalai) 

February 1876 ; observed by Major B. R. Brmfill with Trot~ghton and Simms' 
24-inch Theodolite No. 1. 

111 = Mean of Qrou 
to - Relative weigK 
C - Ooncluded A ~ g l e  

M =  1'jn.79 

= 
I 

23 '30 
- - - o '04 
w 
C = 76'20 1 3 ~ ~ 7 9  

Angle between 

(Ormnankudi) 

and 

XLVIII (Manggandi) 

Circle readinge, telescope being set on L I  (Urannankudi) 

O0 % 180' 1' 79' 1s' 259" 12' 15S0 24' 8ssozs1 237' 87' 67" 36' 816'60' 186"49' 

n R n I ,I II w I n v 

h 12.44 h 14-97 1 13.48 1 14.30 1 13.93 1 15'40 116.39 1 13-58 1 13'21 2 14-18 
h 14-73 113.23 113.92 1 12.82 113.54 1 13.87 h 15.03 1 1 3 . p  113.08 213.93 
h13.91 h12-94 212.69 113'96 113 '33 2 12-87 113'69 213'85 2 14-37 Z12'15 

13-69 13.71 13-36 13'69 13-60 14.05 15-04 13-78 13-55 13'42 



PRINCIPAL TRIANGIULATION. OBSERVED ANGLES. 
6%. 

At XLIX (Nambuda1ai)-( Continued). 

Angle between 

XLVIII(Manggana) 
and 

XLVI (Sirukambb) 

Circle readings, telescope being set on L I  (Urannankudi) 
00 B' 180°1' 79' 18' 269' 12' 168' 24' 8 3 6  23' 2379 87' 57" 36' 816O60' 1s' 49' 

n n I n n n n n n v 

h31.48 h33.01 231.38 1 32'02 132.18 1 31.10 h30.74 131'58 131.79 Z 32-18 
h 3 2 ~ 6 9 h 3 0 ~ 0 7 1 3 2 ' 5 5 1 3 1 ' 9 6 1 3 2 ' 2 4 1 3 2 ' 3 4 h 3 0 ' 6 3 1 3 0 ~ 8 5 1 3 1 ~ 4 0 1 3 2 ' 4 7  
h31.1g h30.59 232.38 131.70 132.46 131.63 130.39 131.20 131.17 2 33-22 

31-79 31-22 32-10 31-89 32.29 31.69 30'59 31-21 31-45 32'62 

M - Mean of Ghou I 
w - Belative weig!t 
0 - Concluded Angle 

M =  3ltte69 

= 22 '20 
I - - - o -05 

W 

C = 70' 5'31".69 

At L (Vgnniybr) 

February 1876 ; observed by H r .  G. Betcham with Troughton and Sintm' 24-inch Theodolite No. 1. 

Angle between 

XLVII(Manikamkota) 
and 

XLVIII  (Manggandi) 

XJ,VIII ( ~ ~ ~ g ~ ~ ~ a )  
and 

L I I  (Mutupatnsm) 

Circle readings, telescope being set on XLVlI (Manikamkota) 
136'88' 815'33' 21C 46' 84' $5' 993'57' 118'57' 1S09' 193' 14' 92'22' 272' 22' 

u II n II I n I n H II 

2 26.27 1 24.74 127 '53  227'53 1 z ~ ' o ~ - ~  28.76 h25.37 i26 .92  127.81 1 2 7 ' 1 0  
1 2 6 . ~ 1  227.23 127.16 127.52 227.11 129.21 h26.55 1 2 6 . 1 7 1 2 8 . 4 0 2 2 7 . 4 r  
125.85 125.32 1 26.02 l a g - 5 2  129.63 1 30.52 h26.40 226.77 128.08 127.13 

- 

26-11 25'76 26.90 26-86 28.61 29-50 26'11 26'62 28.10 27-21 

2 61.01 1 58-54 1 57-59 Z 56-98 2 58.22 Z 58-44 h 59-20 h 57-93 1 58-74 1 58'81 
160.42 156.90 159.68 156 .  8 158.05 155 '79  h59.01 2 58-03 1 58.46 160'98 
1 58-70 1 58-18 1 58-26 1 58.8r 1 57.65 1 56.10 h58.65 1 59.37 1 59.43 1 58-61 

60.04 57'97 58-51 57'59 57'97 56'78 58'95 58'44 58.88 59'47 

M - Mean of Group 
w Belstive Weight 
C - Concluded Angle 

M =  27"'18 

= '20 
I - = o - 1 6  
w 
C = 65' 4'27"' 18 

M = 58'/.46 

to = 9 -00 
I - = 0 ' 1 1  
w 
c =  70°27'58'"46 

At LI (orannankudi) 

iKarch 1816; observed by d lr .  U. Belcham with Troughton and Simms' 24-inch Theodolite No. 1. 

M - Mean of Grou 
to - Relatire 
C = Concluded Angle 

M =  45'/.06 

ro = 1 2 ' 2 6  

I _ - - o so8 
w 
C = 30° 7'45"'06 

- 

Angle between 

LIV (P6ragudi) 
and 

L I I I  (Ktidikulam) 

Circle readings, telescope being set on LIV (P6ragudi) 
O0 1' 180'1' 79' 13' 959" 13' 168'26' 338'26' 237°37' 61" 37' 316°60' 136°49' 

v n n H v Y I )  n n n 

2 44-25 2 46-00 1 45-31 1 46-78 1 45-57 h 43-82 1 45-73 2 44.10 1 46-51 1 44-76 
143.60 1 46-35 2 44.24 145.36 1 44.27 h43.26 144 '31  144 '97  1 46-43 143.18 
1 4 3 ' 7 g 2 4 4 ' 7 4 1 4 4 ' 6 6 2 4 6 . 1 7 2 4 5 ' 4 o h 4 4 ' 5 3 1 4 6 . 4 4 1 4 6 ' 0 2  t 4 5 ' 3 2 1 4 5 ' 5 9  

145'92 

43'88 45-70 44'74 46'10 45-08 43'87 45-60 45-03 46.09 44-51 



BOUTH-EAST COAST SERIES. 

At LI (0rannankudi)-( Continued). 

Angle between 

L1ll(KMikulun) 
and 

L I I  (Mutupatnam) . 

LII  (Mutupatnsm) 
and 

XLVIII (Manllgandi) 

XLVI.11 (Manggandi) 
and 

XLIX (Nambudahi) 

Circle readinge, telescope being set on LIV (P5ragudi) 

0' 1' 180" 1' 79' 13' 269"13' 158O 86' 888O 85' 837" 37' 57" 37' 816" 60' 186049' 

n PI I I I I v n n N 

2 50.09 1 52.34 2 49-49 1 49'60 1 48-89 h 50.21 2 49.63 1 50'00 2 49-48 t 49-23 
150.52 151-24 149 '03  149 '76  2 51-25 h4g.21 2 48-17 149.66 149 '45  1 5 0 '  g 
~ 5 0 . 1 4 ~ 5 1 . 1 2 ~ ~ 8 . 5 1 1 4 8 . 8 9 1 ~ 8 . 4 1 h 5 0 - 1 8 ~ 5 0 . t 1 1 5 0 . 5 2 1 4 9 . 9 7 1 ~ 0 . 8 ~  

149 '36  

50'25 51-57 49-01 49'42 49-52 49-87 49'34 50.06 49'63 50.36 

1 28-24 2 28'12 1 27.45 1 27-55 2 29'61 h 28-02 1 28.04 2 29-54 1 30.84 1 29.83 
1 28-94 2 28.72 1 29- 54 1 28-74 1 27.65 h 28-04 1 30.46 1 29-07 2 31-36 1 28-74 
2 29.20 228.63 2 29-20 129.12 130.58 h29.10 128.71 128.26 229.86 126.92 

1 29-82 

28'56 28'49 28'73 28'47 29.28 28'39 29.26 28.96 30'69 28'50 

1 4.63 2 2-16 1 4-07 Z 3-71 1 2-45 h 4'73 1 2-94 1 3-10 1 1.50 2 4-06 
2 3 '38 2 2-96 2 4'27 1 3'74 1 3 '17 h 3'37 1 2'34 4-17 1 1.00 2 4-16 

4-27 2 2.84 1 3 ' 7 2  1 2 . 8 8  2 3 - 5 8  h 4-78 2 2'79 1 4 ' 5 0  1 2 - 6 3  2 4 - 0 4  

4-09 2'65 4-02 3 -44  3.07 4-29 2.69 3-92 1-71 4 -09  

M - Mean of &on 
r. - &latire ~ e i $  
C = Concluded Angle 

M = 49''-90 

W =  I 5  '47 
I - =  0.06 
w 
C = 71' 7 ' 4 9 Y ' 9 0  

M =  28"'93 

w = 13 -60 
1 - - - o -07  
w 
C = 67'55' 28"-93 

M =  31/.40 

to = 12 - 8 0  
I 
w - =  0 . 0 8  

C = 3 6 ° 2 4 ' 3 n ' 4 0  

At LII (Mutupatnam) 

March 1876 ; observed by dlr. G. Belchnm with Troughton and Simms' 24-inch Theodolite No. 1. - 

Angle betwean 

& (Vgnniytr) 
and 

XLVIII (Manllgnndi) 

XLVIII (Manggan&) 
and 

L I  (Orannankudi) 

Circle readings, telescope being eet on L (VBnniy6r) 

0" 0' l W  0' 79" 13' 969' 13' 16B0 25' 888'24' 287' 37' 6 7  37' 816O 49' 136' 19' 

,I I N N I II I I n n 

153 '65  2 54'59 153.97 155.16 2 52-70 2 52.50 153 '57  153.36 255'06 254 '80  
2 53-17 2 54'69 1 53'09 155 '55  1 54'02 151.74 153 '87  155 '93  154 '90  154 '33  
152'98 2 55.19 152 '98  153 '64  153 '71  153'58 156.12 1 53-48 2 54'78 253'81 

53'27 54'82 53'35 54'78 53.48 52-61 54-58 54-26 54-91 54-31 

124.87 125 '33  125.07 228.88 127 '33  2 29'07 2 27.56 126.13 125.49 1 26.98 
2 27'61 125.15 125.59 1 26.00 1 28-38 128.63 127.77 125 '16  126.90 I? 28.91 
1 24'23 2 25-57 1 26'30 2 28'20 1 27'92 2 29-86 1 25'60 1 23-65 1 26-37 1 26'28 

25'57 25'35 25'65 27'69 27'88 29-19 26.98 24.98 26-25 27.39 

M =  Meanof C)WU 
UJ - Relatile 
C - Concluded Angle 

M =  54"'03 

w = 1 2  - 7 0  
I - - - o -08 
w 
C = 45O 43' 54"'03 

&f= 26''-69 

w = 4 '80 
I - - - 0 ' 21  
W 

C = 64'58'26". 6 9  

b 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

? 

At LII (Mutupatnam)-(Continued). 

M = Mean of Qronpe 
w - Helstive Weight 
C - Concluded Angle 

M =  2 8 n . 2 g  

w = 10 .70 
I _ - - o a 0 9  
w 
C = 66'32' 2 8 " - 2 2  

M = 4 5 y ' 7 9  
= 6 - 4 1  

I - - - o - 1 6  
W 

C = 39" 2' 45"'79 

Angle between 

LI (gnmllankudi) 
and 

LIII (Ktidikulam) 

LIII (Kldikulam) 
and 

LV (NiiymBrkoil) 

Circle readings, telescope being set on L (V6nniyGr) 

0'0' 180'0' 79'13' 269"18' 168'26' 338'24' 237'87' 57"87' 816'4Y 186'49' 

I \" 4 4 n n II n I1 

127.84 127.83 1 29-08 125.49 2 28-86 127.73 129.33 2 27'50 129'33 1 29-69 
129.40 127.77 128'54 128'99 1 27-32 2 27-54 128'63 127.36 128.86 1 26'55 
128.68 129.73 128.81 126.47 126'84 125.80 130'42 129'96 128'03 128.03 
128.80 . 

28.68 28-44 28-81 26.98 27-67 27-02 29'46 28-27 28.74 28.09 

2 45-71 1 47'24 1 46-60 1 45-51 1 47-79 1 44.69 1 43.64 1 45-42 146.15 143.82 
146.25 246.74 146'95 145'26 147.44 146.73 243.60 147.50 144'60145.27 
1 46-31 1 44.94 I 47-50 2 44.85 1 47-06 I 44-84 1 43-30 I 46.97 1 45-80 1 44-41 
146.97 

46-31 46-31 47-02 45'21 47'43 45-42 43-51 46-63 45'52 44'50 

At LIII (Kiidikulam) 

March 1876 ; obeerved by Mr. U. Belcham with Troughton and Siwznts' 24-inch Theodolite No. 1. 

df- MeanofG)rou r 
w = Relatire ~ e i $ t  
C - Concluded Angle 

= 35"'50 

= 28 .60 
I - - - o -03 w 
C = 7 9 O  39' 35"'50 

- 
M = 31".go 

w = 6 -10 
I - - - o .I6 
W 

C = 4 8 ' 4 8 ' 3 1 N ' 9 0  

M = 35'/-40 

w = 5 - 1 0  

I - - - 0 ' 2 0  
w 
c =67O4o135"'4o 

Angle between 

LIV (Plrragudi) 
and - 

LVI (Ramnad) 

LVI (Ramnad) 
and 

LVII (Sambuttiyendal) 

LVII (Sambuttiyendal) 
and 

LV (NQy antirkoil) 

Circle readings, telescope being set on LIV (Ptirsgudi) 

0'1' 1800 1' 79" 18' 26g018' 158'26' 838'25' 237°371 67'87' 816'49' 138049' 

II I I I n n I I n n 

135'11 235.66 135.92 134.89 135.7 136'93 1 34-26 135'99 135'57 136.37 
137'05 136'11 135.08 2 35'01 135'34 134.73 137'10 135'43 135'71 2 34'24 
134'89 136.67 135.24 134'08 2 35'87 135'78 136-02 135'76 1 34-27 1 34-91 

35-68 36-15 35-41 34-66 35-46 35-81 35'79 35'73 35-18 35-17 

131.10 131.49 129.78 2 33-69 133.13 133'14 131'51 130'81 132'18 132.72 
E 30.53 1 32'00 131'15 1 33'73 1 31-47 135'02 130'72 1 31-69 1 32'53 133.29 
131'27 131'57 2 29-47 133'10 133'34 8 33-20 L' 29-61 1 31.79 2 30.08 131.96 

30.97 31-69 30.13 33.51 32-65 33'79 30.61 31-43 31-60 32'66 

2 33-25 2 34-81 135'46 2 32-53 2 35'18 135'59 1 36-67 2 37'50 137'59 1 35'99 
132'78 2 35-84 133.02 132.91 2 35-90 2 35'29 135.84 2 36-06 135'28 136.19 
2 34'35 135'1j 135'75 134'52 134.73 E 34'58 137'78 137'32 137'99 136'21 

33-46 35'26 34'74 33.32 35.27 35-15 36-76 36-96 36.95 36.13 



58-F. 
SOUTH-EAST COAST SERIES. 

At LIII (Kiidikulam) - (Continued). 

x - ~ m o f  &-on 
w - Belatire weigE"t 
C - Concloded h ~ g l e  

M =  15"'20 

I = 4 '5' 
- - w - o -22 

C = 70' 4' 15"- 20 

M=44".51  

w = 11 -90 
I - - - o -08 
w 
C = 4 2 ° ~ 9 ' + + " . 5 ~  

~ ~ " ' g '  

w = 
I 

6 '53 
- - - 0 '15 
W 

C = 5x0 27' 16"-go 

Angle between 

LV (NByanirkoil) 
and 

LII (Mutupatnam) 

511 (Muhpatnam) 
and 

LI flrannankudi) 

LI (flrannankudi) 
and 

LIV (Pliragudi) 

Circle readings, telescope being set on LIV (Pbragudi) 

Ool' 180" 1' 19" 18' 269" 13' 168°26' 838O25' 237O87' 67O37' 816OU 156049' 

# w r, n n w Y w n w 

118.57 216'50 1 16-35 117'36 213.72 112.91 113.83 113.97 213'56 113.74 
118.14 215.91 117'67 1 17-03 1 1 4-12 114.03 113'42 114.73 1 1 5 - 5 0  1 15-03 
1 16-14 1 15-45 1 15-53 1 15.62 1 13-28 1 13-98 1 14-24 1 13-36 1 16-02 1 16-27 

17-62 15-95 16-52 16.67 13'71 13-64 13-83 14-02 15-03 15.01 

t?43'15245'11 1 4 3 ~ 8 0 1 4 1 ~ 9 5 1 4 3 ~ 9 3 1 4 5 ~ 1 2 1 4 5 ~ 4 4 1 4 6 ~ 2 7 1 4 5 ~ 2 2  143'93 
1 44'83 1 46-22 1 43.60 2 43-03 1 44-32 1 43'70 1 46'07 1 43-86 1 44'42 1 43'99 
144'88 145'43 144'001q4'06 144'88 145'70144'83 143.90 246.15 143'34 

44'29 45'59 43'80 43-01 44-38 44'84 45'45 44.68 45-26 43'75 

2 15-93 115'05 2 16-64 l18.32 119.50 2 16-73 Z 15-65 116.74 115'54 117'12 
117'42 115.36 l19.21 l18.20 117.47 116.66 115.27 118.49 116.47 117.31 
118.48 115'73 117.74 1 17.77 118.37 116'14 116.56 117.34 113.81 115.49 

1 18-53 

17-28 15-38 18-03 18.10 18-45 16-51 15-83 17-52 15-27 16.64 

At LIV (Piiragudi) 

March 1876; obeerved by Nr. Gr. Belcham with Troughton and Simm' 24-inch Theodolite No. 1. 

M - Mean of Group 
w - Relative Weight 
C - Concluded Angle 

M =  54"'05 

= 1 7  '20 
1 - =  0 . 0 6  
W 

C = 66" 34'54"-03 

~ = 5 7 ~ . 1 3  

w = ~ 9  -60 
I - - - o -05 
W 
c = 98' 24'57"'13 

Angle between 

LVI (Ramnad) 
and 

LIII (Ktidikulam) 

LIII (Kbdikulam) 
and 

LI (Orannankudi) 

Circle readings, telescope being set on LVI (Ramnad) 

165'0' 84S00' ,244'13' 64'13' 32S024' 14B024' 42'86' 222'36 121°49' 801°49' 

Y 'I t n n w w n n w 

155'28 153'73 154'35 154'23 154'43 153.50 154'53 2 52-95 2 53-81 153'57 
155.98 153'63 153'50 153-45 155.44 153.20 152.22 154'05 1 54'87 153'82 
1 53'96 1 54.96 152.35 153'14 1 53.80 1 53.07 1 54-90 1 54.26 1 56.28 154'06 

55-07 54.11 53-40 53.61 54'56 53-26 53-88 53'75 54'99 53'82 

156.28156.42 1 5 6 . ~ 5 i ~ 6 . ~ 6  256.80156.72 157.92 157.97155-99157.91 
156'04 1 55'99 2 57'24 1 57'07 157'25 158'36 1 57'87 157'57 2 56'59 1 57'07 
157.85 156.07 157'61 156.62 157.91 158.24 158'94 157'17156'24156'87 

56.72 56-16 57'13 56.82 57.32 57'77 58-24 57'57 56-27 57'28 



PRINCIPAL TRIANGULATION. OBSER'CED ANGLES. 
59-F. 

v 

At LV (NAyanBrkoil) 

lliay 1876; observed by Mr. G.  Belcham with Troughton and Simms' 24-inch Theodolite No. 1. 

Angle between 

LI1 (Mutu~atnam) 
and 

LIII (KZidikulam) 

LIII (Kiidikulam) 
and 

LVII (Sambuttiyendal) 

Circle readings, telescope being set on LII (Mutupatnam) 

OD 1' 180" 1' 79'18' 259' 18' 158' 25' S38°25' 287O 37' 67" 87' 316'49' 13e0 49' 

I n n N I t1 I n w v 

1 58-79 1 58.99 1 59-88 2 59-33 1 60.29 1 60.61 1 58-96 1 60.41 2 57-86 1 59-95 
1 59.40 260.24 159.74 159.97 160.80 158.93 159.96 160.56 158.25 157.06 
159.20 160.08 159.37 159.35 158'89160.34159.32 161'45 158'70158'78 

59'13 59'77 59-66 59'55 59'99 59'96 59'4' 60.8' 58.27 58-60 

114.88 14.11 113.36 114-27 112.40 Z 11.73 1 13.44 111.20 212.01 112.09 
113'99 112'72 114.72 113'01 114'33 113.57 1 11.29 1 1 2 ~ 2 0  112'11 113.89 
113-49 1 1 2 * 1 1  115.15 113.44 115.22 113.59 2 11.35 111.70 114.01 112-76 

14.12 12.98 14-41 13-57 13-98 12-96 12.03 11'70 12'71 12'91 

M - Mean of ffroops 
a, = Relative Weight 
C - Concluded Angle 

M = 5 9 " . 5 2  

= .60 
- - - o -06 
w 
C = 70" 52 '59" '52  

M = 13"'14 

w = 9 '90 
r - - - 0 ' 1 0  
w 
C 5'13""4 

At LVI (Ramnad) 

* March 1876 ; and +April 1876; observed by Mr. G.  Belcham with Doughton and Simm' 
24-inch I'heodolite No. 1.  

i~ - Mean of Groups 
w - Relative Weight 
C - Concluded Angle 

M = 48". go 

= 1, .go , 
- = o -08 
W 

C=53021'48"'90  

M =  4 8 " . 6 2  

W = I 0  ' 2 0  
I - - - 0 ' I 0  
w 
C = 4 3 O  2 '48" .62  

M=53'"51 

W = I 4  ' 1 0  

f_, o -07 
w 
C = 72°39'53'"51 

Angle between 

* 
LIX (Kbnjarangudi) 

and 
LVIII (Uttarakoshemcmgai) 

LV1ll(Uttarakoahamangai) 

and 
LVII (Sambuttiyendal) 

t 
LVII (sambottiyendd) 

and 
LIII (IC6dikulam) 

Circle readings, telescope being set on LIX (Ktinjarangudi) 

96942' 276'42' 17S087' 355'88' 254O49' 74'49' 8 3 e  1' 154"2' 63' 14' 233' 14' 

s 
4 -I I n t~ n n n II 

E 49.75 1 47-57 1 48.89 1 49'30 1 50'79 1 49-22 1 49' 13 1 48'43 1 48.43 1 47'58 
148.16 147'82 149'33 2 48-45 2 49-34 2 48.96 150.88 147.00 1 50.45 147'77 
150.15 148.92 1 4 8 ' 0 2 1 4 8 ' 4 3 1 4 9 - 7 8 1 ~ 8 ~ ~ 7 1 5 0 ' 3 6 1 ~ 8 ~ 8 0 1 4 9 ' 5 7 1 4 7 ' 1 ~  

49-15 48-10 48.75 48.73 49.97 48.92 50.12 48.08 19-48 47.49 

250.13 149.30 149.92 148.74 248.34 147.89 147.65 149.09 146.63 150.35 
150.23 j 48.75 149'56 148.71 148.99 147'37 146'55 148'49 146.80 148.75 
h49.55 l48.22l48.52 148.77147'85 Z 4 ~ ~ ~ 0 1 4 7 ~ 7 6 1 4 8 ~ 6 4 E 4 8 - 7 ~ 1 5 0 ~ 3 8  

49'97 48.76 49'33 48-74 48'39 47-72 47-32 48'74 47'38 49'83 

Circle readings, telescope being set on LVII (Sambuttiyendal) 

1060 26' 286" 26' 185" 88' So 38' 264' 60' 84" SO' 344' 2' 16C 2' 63' 16' 243' 15' 

I n n n n n n r n " 
254.32 2 54.27 '1 51-66 153.51 253.96 2 52.62 153'17 2 52.85 1 54'84 2 53'75 
154'54 2 53-50 153'76 153'30 152'27 153'34 Z j1.97 154.28 155'74 2 53-24 
153.25 154.52 152'47153'50154'61 152.95 153'17152'89 1.54'87152'13 

54-04 54.10 52-63 53'44 53-61 52'97 52'77 53'34 55'15 53'04 



60-3. 
SOUTH-EAST COAST SERIES. 

At LVI (Ranmad)-(Cmtkwd) .  

H - M8.n of Group 
w - Relative Weight 
C - Concluded dngle 

M =  31Y'34 

= 9 -04 
I - - - 0 'I1 
W 

c = 33O45'31'"34 

Angle between 

t 
LIII (K5dikdBm) 

and 
L I T  (P6ragudi) 

Circle readings, telelrcope being set on LVII (Sambuttiyendal) 

106" Z6' 286" 26' 186' 88' 6O88' 264O6W 84" 60' M0 !# lNO 2' 63' 16' 34s0 16' 

w n Y n n n I n e n 

129.99 130.28 232'21 130'47 131'61 129.70 131.64 1 3 3 . ~ 0  128'96 132 '45 
130'25 131'48 1 31'26 130.79 133.10 1 3 0 ' 3 ~  132'84 2 32-84 131.03 131.67 
131.53 130'59 131 '23 131.13 1 30.58 129 '83 132'77 8 33-10 131.33 

30'59 30'78 31-57 30.80 31'76 29-95 32'42 33-05 30-44 32-06 

At LVII  (Sambuttiyendal) 

$ March 1876 ; and 5 May 1876 ; observed by Mr. U. Belcham with Trozlghton and Simm' 
24-inch Theodolite No. 1. 

Angle between 

5 
LV (N4ysnhrk0i1) 

and 

L I I I  (KWulam) 

0 

0 
(K5diku1am) 

and 
LVI (Ramnad) 

3 
LVI ( b n a d )  

and 
LVIII (UttaraLoehamangai) 

3 
LVLII (Uttcrralroshamangai) 

and 
LXII  (Arapoth) 

Circle readings, telescope being set on LV (Nhyanhrkoil) 

101' 48' 281' 47' 180' 69' O0 69. 260' 10' 80' 10' 389' 23' 16g0 23' 68' 35' 538' 95' 

n v u n 4 u 4 n n n 

2 10.68 Z10.69 1 13-08 1 10.72 2 12'33 1 8-78 112'31 111-52 h12-82 h12.61 
110'42 111 '23 1 1 2 - 4 4  z11'23 I! 10.92 1 8.61 210'99 114.74 h 13'21 h 12-34 
112.73 112-89 1 12-59 1 9-79 113'64 I! 11-66 111..55 h11.99 h12.49 h13.58 

11'28 11-60 12'70 10'58 12-30 9-68 11-62 12'75 12'84 12-84 

1 37-20 1 37'23 1 36-04 1 37-71 1 36'88 1 38-00 1 36-68 1 35.88 h 36.26 h 36-25 
136.45 136.43 137.32 136.52 138'92 137.46 138.58 h35-90 h34.67 h38.37 
136.07 134.46 135.82 138.19 135.10 135.96 137.51 h36.83 h36-10 h36.01 

36-57 36-04 36.39 37'47 36-97 37-14 37'59 36-20 35'68 36-88 

Circle readings, telescope being set on LVI (Ramnad) 

131" 86' 811' 56' 2100 47' 80' 48' 289' 69' 109' 69' Q0 12' 189' 12' 88' Z4' 268' 25' 

It n n 4 I tt v I I 

1 -65 110.23 111'97 2 13'02 110.46 111'43 112'23 111'30 1 9'38 111.03 
1 Q.82 110-24 111-13  110.70 110.06 111-15 1 1 o . t ~  111.01 110.55 111-63  
1 9'19 1 9-07 1 9.88 110'32 r? 10.17 1 12'44 111.72 1 1 1 ' 2 1  1 9'63 110.93 

9-12 9'85 10.99 11-35 ~ o - z g  11-67 11-39 11-17 9-85 1 1 - 2 0  

t?32-88131.32 I ! 2 9 . 7 4 I ! 3 0 ' 0 8 1 3 4 . 2 0 1 3 2 - 9 7 1 3 3 . 7 5  133.11 133 .92133 .19  
$33 '03 133'11 2 31-07 2 33.80 134.68 132.82 132.82 132.82 232.96 2 33-89 
1 34'24 1 32-49 1 31-25 2 31.82 I? 32'58 1 31'34 1 32'49 I! 32-64 1 33-24 1 34-02 

33'38 32-31 30'69 31.90 33'82 32'38 33-02 31-86 33'37 33-70 

df - Mean of Group. 
w - Relative Weight 
C - Concluded Angle 

M =  11".82 

= 6 
I - - - 0 .I4 
W 
C = 43°14111Y-82 

M =  36".69 

w = 14 '90 
- I -  - o '07 
w 
C=58°3~136"-6g 

M = 1oW.69 

= I1 
5 = .08 
W 
C = 5r040' 1oW.69 

M = 3 2 Y ' 7 4  

W = 9 " 1 0  
I - - - 0 'I1 w 
C = 79°54'3z"~74 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. -r. 

At LVIII  (Uttarakoshamangai) 

March 1876 ; 

Angle between 

LXI (Tanichlnthai) 
and 

LXI I  (Arapoth) 

LXf I (Arapoth) 
and 

LVII  (Sambuttiyendal) 

LVII(Sambuttiyenda1) 
and 

LVI (Ramnad) 

, LVI (Ramnad) 
and 

LIX (Khnjarangudi) 

L IX  (Kbnjarangudi) 
and 

LX (Yerrbdi) 

LX (Yervbdi) 
and 

L X I  (Tanichanthai) 

observed by H r .  Q. Belcham with Troughton afzd Simm' 24-inch Theodolite 

Circle readings, telescope being set on LXI (Tanichanthai) 

0" 2' 180" 2' 79" 13' 26Y018' 168" 26' 838O 26' 237' 37' 67'37' 816°P9' 1360 60' 

II n n I rr I n 'I n 'I 

1 16-61  1  17.31 116.80 117 .65  1  17 -73  116 .56  ~ 1 6 . 1 ~  1  16.62 117 .69  117.08 
116 .84  l 1 6 . 6 0  117 '05  118 .18  116 .47  116 ' 53  116 .75  2 16-59  117 ' 95  117 ' 52  
115 .26  116 .48  115 .86  116 .73  2 17'04 115 .20  117 '31  1  18.19 116.90 117 .65  

16.25 16.80 16-57  17.52 17-08 16.10 16.73 17-13  17-51 17-42 

1  1.55 1  2.29 h  1.91 1  2 ' 2 0  1 1 -25  t? 1.18 2 1.34  1 1-26  2 2 - 3 4  1 1 '42  
2 1 - 3 0  1  2 .01  1  2 '80  1 2 . 1 0  2 1 - 9 7  1 1 - 4 3  1 1 - 1 4  1 1 '91  2 D'II 1 1'15 
1 0 . 2 9  2 2 . 7 8  2 3.12  1  2.80 1 1 - 8 4  I 2 . 4 1  2 1 - 5 4  1 1 - 6 5  1 1 - 2 1  I  1.94 

1 '05  2.36 2 -61  2.37 1 .69  1.67 1 '34 1 - 6 1  1 . 2 2  1 ' 50  

2 61.38 161 .81  h61 .67  1 6 1 . 3 5  1  61.85 1 6 2 . 1 0  1  60.64 162 .23  160 .53  161 .08  
1 6 ~ ~ ~ 6 1 6 o ~ g 6 h 6 0 ~ 8 8 1 6 ~ ~ 1 8 1 6 o ~ g 8 1 6 ~ ~ 1 ~ 2 6 1 ~ 1 o l 6 1 ~ ~ ~ 1 6 1 ~ ~ 0 1 6 1 ~ ~ ~  
162.80  1 5 9 . 9 8  2 61.37 2 62.06 161 .62  161 .47  160 .23  160 .94  160 .09  161.46 

62-18  60.92 61.31 61.86 61.48 61.91 60.66 61-58  60 '71  61-34  

2 41.47 1 i 1 ' 4 4  140.71 1 4 1 . 9 4  140 .21  140 .29  2 41-31 2 38-20 2 40.77 141 .30  
1 4 1 ' 3 8  1 4 1 . 3 5  h 4 1 - 1 9  1 4 0 . 5 5  139 .99  140 .67  140.74 1 4 0 ' 9 6  2 41.45 140 .79  
1 4 1 ' 2 8  141 .99  142 .13  141 .09  140.10 1.41-98 141 .30  2 39.20 h41.84 h39.70 

41.38 41-59  41-34 41.19 40.10 40.98 41'12 39-45  41-35 40.60 

1 4 2 ' 9 5  142 .13  h43 .96  141 .65  143 .99  2 45.44 2 45.16 Z 45'76 1 4 3 ' 7 4  142 .76  
1  43-32 1  43.34 h 43.49 1 43-54  144 .87  143 .85  2 45.32 143 .92  1  42-05 142:10 
l 4 2 . 5 9  1 4 3 ' 3 6  142 .75  143.05 143 .22  144 ' 46  144 .96  145 .65  h42 .57  h42  65 

42-95 42'94 43-40 42-75 44'03 44.58 45-15 45.11 42'79 42'50 

1  14.07 1  13-54  k r 3 . 9 8  2 15.08 1  15.02 2 14.60 1 15-04  1  14-77  1  '5 .90 2 16-49  
2 15.28 1  14-85  R 14.02 114 .15  2 15'05 2 15.03 113 .11  1 1 4 . 7 4  1 16.11 117 .11  
115 .28  114 .90  1 1 4 . 1 8  114 .75  114 .29  1 1 3 . 8 3  E 13.70 115 .98  h  14.99 115 .76  

14-88  14 -43  14-06 14-66  14 '79 14 '49 13-95  15-16 15 '67 16-45  

At LIX (KBnjarangudi) 

No. 1. 

M - Mean of Grou e 
w - Relative WeigPht 
C - Concluded Angle 

M =  16".91 

co 27 -80 
I - - - 0 -04 
w 
C=4~'27'16"'91 

M =  l"'74 

= 28 '60 
1 - - - o -03 
W 
~ = 6 ~ 0 ~ ~ '  Iw.74 

M = 611"40 

= 29 '4' 
I -  - - o -03 
w 
C = 85' I 7' 1"- 40 

= 

= '7 'go 
I - - - o .06 
w 
C = 75°33'40"'91 

M = 43Y*62 

= 8 -70 
- - - 0 'I1 
W 

C = 5%' 9'43".62 

= 14"'~5 

= '4 '9' 
- = 0 '07 
W 

c =43°12t~4H-85 

March 1875 ; observed by X r .  Q. Belcham taitA 2'rozighton and Simnzs' 24-inch Theodolite NO.  1 .  

iK = Mean of Qrou e 
w = Relative WeigRt 
C - Concluded Angle 

M = 44'"18 

w = 15 .60 
5 = .06 
ID 

C = 58' 29' 44"- 18 

Angle between 

LX (Yerrbdi) 
and 

LVIII (Uttamkoshamangai) 

Circle readings, telescope being set on LX (Yerv4di) 
109' 36' 28S0 36' 188" 47' 8" 47' 267O 69' ST0 6 9  847' 11' 167O 11' 66" 24' 246O 24' 

w n n 'I n n I n n n 

144.08 1  44.78 144 ' 58  h43.05 Z 45.45 2 44-09 1 4 5 ' 2 4  144'80 1 4 2 ' 9 3  1 4 2 ' 5 3  
1 4 4 ' 3 8  1 4 4 ' 5 3  1 4 4 ' 7 5  143 ' 41  145 ' 22  143 .46  1 4 5 ' 2 7  144 ' 29  143 ' 78  1  42-71  
1 45-03  1 43.91 1 45.16 h44.04 1  45'55 1  43-36  h  44.33 1  13 -38  1 43'81 1  1 3 - 6 9  

44.50 44'34 44'83 43-50  45'41 43 -64  44'95 44-16 43-51 42 '98 



SOUTH-EAST COAST SERIES. 

At LIX (Khjarangudi)-(Continwd). 

df - Mean of Qron 
w - h h t i v e  
C - Concluded Angle 

M = 3on.63  

w = 28 - 6 0  
I - - - 0 '03 
w 
C = 5 1 °  4'30H'63 

Angle between 

~ ~ 1 1 1  ( ~ t ~ k ~ ~ ~ ~ ~ ~ ~ ~ i )  

and 

LVI (Bamnad) 

Circle readings, telescope being set on LX (Yervddi) 

109" 36' 289'86' 188' 47' 8" 47' 26t069' 87'69' 847' 11' 167' 11' 66'24' 246'24' 

n n Q (I n n n n n n 

129.72 130 .20  130 '57  331 .76  131 ' 57  130 ' 52  130 ' 71  130 ' 57  2 31'9" 31.22 
130.52 129 .82  130.40 h29.52 131 .03  230.64 2 3 0 ' 0 4 1 3 1 ' 7 7  131 ' 59  130 .84  
2 31-15  l 2 8 . 9 9  129 .76  h30.51 1 2 9 ' 4 7  131 .44  h30 .63  Z30'00 2 31-09 130 ' 93  

30.46 29-67 30-24  30.60 30.69 30.87 30.46 30.78 31-53 31'00 

At LX (Yervhdi) 

Narch 1876 ; observed by MP. U. Belcham with Troughton alzd Simm' 24-inch Theodolite No. 1. 
* 

Jf - Mean of h o p  
w - Relative Weight 
C - Concluded Angle 

M = 44"- 8 3  

w = 
I 

15 '90 
- - - o - 0 6  
to 
C = 99' 25' 44"- 83 

M =  32H'02 

= 3 7  '* 
I - w - o -03 

~ = 6 ~ 0 ~ ~ ' ~ ~ u - 0 2  

Angle between 

LX1 (Tanichanthai) 

and 
LVIII (Uttamkoshamcmgai) 

LVI.11 (Uttamkoehamangai) 

and 

LIX (Khjarangudi) 

Circle readinge, telescope being set on LXI (Tanichanthai) 

00 2' 180°2' 79' 18' 269" 18' 1680%' 83€i026' 237°37P 67' 37' 816'49' 186050' 

n n n n Q ,I n n n Q 

1 45'76 1 45.15 1 44'94 1 45'85 I  45'47 1 44.96 2 44'13 1 44-19  1 46-00 1 44'71 
144 ' 86  1 45.45 145 .55  1 45-31 2 43-80 1 44'25 1 45-47 143 .11  143 ' 91  142 .91  
1 4 6 ' 2 7 2 4 4 ' 9 4 1 4 4 ' 5 9 2 4 4 ' 8 8 1 4 4 ' 4 5  1 4 5 ' 9 4 1 4 4 ' 2 1  1 4 2 ' 8 9 & 4 6 ' 4 9 1 4 4 ' 2 8  

45'63 45-18 45-03 45'35 44'57 45-05 44-60  43-40  45 '47 43'97 

1 3 1 ' 2 3  2 32-30 1 3 2 ' 5 3  231 .10  131 .58  131.72 132 .19  2 31-40 132'54 133 .12  
133 .29  1 32-71  1 3 2 ' 9 7  130.97 1 3 1 ' 9 1  131 '51  1 3 0 ' 8 9  2 31'50 132 .19  131 ' 69  
132-02  131.15 132 .29  132 .07  132 .52  131 .94  131 .71  1 32-69  131 .62  1 3 3 ' 2 0  

32-18  32-05  32-60 31-38  32'00 31-72 31-60 31-86 32-12 32-67  

At LXI (Tanichanthai) 

February 1876 ; observed by Hr. G.  Belcham with Troughtolz alzd Ximms' 24-inch Theodolite No. 1. 

Af - Mean of h u  8 
w - Relative 
C - Concluded Angle 

M =  7"'57 

w = 18 -20  
I - - - 0 '05 
w 
C = 3 8 O 4 8 ' 7 " ' 5 7  

M = 4 1 P " 7 7  

= l8  '20 
I - - - 0 '05 
w 
C=73058 '4r 'Y.77  

Angle between 

LXIV (opil&n) 

and 
LXIII  ( K a d W )  

LXIII  (Kadalhdi) 

and 
LXI I  ( h p o t h )  

Circle readings, telescope being set on LXIV (Opilh) 

0' 2' 180° 2' 79' 18' 269°13' 1680 26' 838026' 237" 37' 67' 87' 816" 49' 136" 60' 

w w w n n n v 1 n v 

1 7'59 2 8.03 1 7'68 A8.83 1 8 . 5 5  1 8-09 h 7 -27  1 7 -12  1 6.78 1 6.19 
1 7 ' 7 6  1 6 ' 2 6  1 7 - 0 3  1 7.90 2 6 - 4 7  1 8 -52  1 8 '70  1 6 ' 7 5  1 8 - 1 6  1 6 - 9 1  
1 7 . 1 8  1 7 - 4 2  h6-2.5 2 8 - 9 6  h 7 . 5 8  2 9 - 4 9  2 7 - 5 6  8 7 - 2 8  h 7 - 9 0  1 6 ' 7 6  

7'51 7.24 6.99 8.56 7 .53  8-70 7.84 7 - 0 5  7 - 6 1  6.62 

242.97 140.86 141 .58  h43 .00  241.05 1 4 z . 1 ~  h40 .70141 '96  143.51 1 4 3 ' 4 0  
140 .56  141 .96  h42.62 142 .73  Z ~ I - I I  1 4 1 ' 0 8  h40.74 141 .87  h42.89 2 42-19  
142 ' 21  141.41 142 '11  1 41-27 hqz ' qz  140.54 1 4 0 ' 6 9  141 '01  142 .42  2 40.17 

41-91 41'41 42-10 42'33 41.53 41'25 40'71 41'61 42'94 41-92 



PRINCIPAL TRImGULATION. OBSERVED ANGLEB. 
63-F. 

At LXI (Tanichanthai)-( Continued). 

M = Mean of Glroupr 
w - Relative Weight 
C = Concluded Angle 

M =  12"'21 

W = '3 '64 
I - - - o -07 w 
C = 62'39' 12"-21 

M=60".zr 

w = '3 '30 
I - =  0 . 0 8  
W 

C = ~ 7 ~ 2 2 '  0".21 

Angle between 

LXII  (Arapoth) 
and 

LPIII (Uttarakoshamangai) 

LVIII(Uttanrkoshamangai) 

and 
LX (YervBdi) 

Circle readings, telescope being set on LXIV (Opilhn) 

O"2' 180'8' 7S013' Z69"13' 158"25' 338°25' 237"87' 67'37' 816O 4!3' 1860 50' 

n I, n II I, I n n n n 

2 11-96 113.36 112 '53  h 9-72 110'20 2 12-64 h13.19 2 10.99 1 13.14 112.37 
112.29 113.87 h1a.41 110.57 113 '59  113.63 h12.15 Z 11.60 h 10.13 l 1 0 ' 9 6  
l12 .80  111 '32  111'65 111'81 h12-68 112.55 113'45 2 12'73 111'96 2 13-20 

113 '40  

12.35 12-85 1 2 ' 2 0  10'70 12-16 12-94 12-93 11-77 11-74 12.48 

1 6 0 . 8 8 1 6 0 ~ 6 8 1 6 2 ' 0 1  h 5 9 . 5 0 1 6 1 - 6 7 Z 5 8 ' g 8 h 5 8 . 3 9 1 6 0 - 7 8 1 5 9 . 9 ~  160.28 
261 '45259 '53  161.41 2 5 9 ' 3 7 1 5 9 ' 4 0 1 6 0 ' 5 2  h60 '07160 '90160 .81  160'0g 
2 5 9 * 9 8 1 6 1 . 1 ~ 1 6 1 - 7 ~ 1 5 8 * 2 5  h59*08159 .61  1 5 9 - 9 5 1 6 1 . 0 5 1 5 9 . 6 6  259-21 

60.77 60.47 61'71 59-04 60'05 59-70 59'47 60.91 60'13 59'86 

At LXII (Arapoth) 

=arch 1876 ; obeemed by Mr. U.  Belcham with Troughtolt and Simms' 24-inch Theodolite No. 1. 

M = Efean of C+K)UPI 
w = Relatire Weight 
C - Concluded b g l e  

M =  ,27"'30 

fp = 1.5 '40 
- -=  0 . 0 6  
W 

C = 37°45 '27M'30  

M =  3 2 X ' ~ 6  

W = 1 8  '90 
I - - - 0 '05 
W 

C = 7 5 ° 5 3 ' 3 2 W * ~ 6  

M =  22"-06 

W = 17 ' 2 0  
I - - - o .06 w 
C = 63'13'22"-06 

M =  ~~~~~82 
W = 1 2 . 3 0  
I - - - 0 .08  
W 

C = 3 4 ° 4 6 ' ~ 9 " - 8 2  

Angle between 

LV1l (Sambuttiyendal) 
and 

LVIII (Uttarakoshamangai) 

LVIII (Uttarakoshamangai) 

and 
LXI (Tanichanthai) 

LXI (Tanichanthd) 
and 

LXIII  ( K a W )  

LXIII  (Kadam) 
and 

LXV (Kiatirukai) 

Circle readings, telescope being set on LVII (Sambuttiyendal) 

Sl1° 40' S1° 41' 290' 51' 110" 52' 10°Y 190" Y 89" 16' 269" 16' 168' 2 6  848" 29' 

v v v Q v n n Q w v 

1 27-58 Z 27-34 1 26-52 h 29-36 1 27.02 1 29-07 1 26-50 Z 27.74 1 27-50 127.56 
1 26-39 2 26.40 1 25-88 h 27.89 1 27-24 1 27.64 2 26-56 1 27-43 1 26-81 1 26-99 
126.36 126.58 127.12 h28.41 2 ~ 8 . 0 1  1 28.71 127.20 128.37 127.18 l r 5 . 7 6  

26.78 26.77 26.51 28-55 37-42 28.47 26-75 27.85 27.16 26.77 

7r32-25 132.06 133.02 133.40 h32.96 132.89 2 31-35 132'73 h31'30 132-70  
h31.53 1 31-55 2 31-93 131 '47  h33.54 8 31-29 I? 31'91 t? 32-91 131.77 1 30'55 
13o.og 131.12 132.76 132.41 I? 33-23 133.13 130.90 132.27 132.85 133.03 

31-29 31-58 32-57 32'43 33-24 32-44 31-39 32-64 31-97 32-09 

h 2 0 ~ 7 0 ~ a 0 ~ 8 6 Z 2 1 ~ 3 3  123.36 hz3-02 224.12 ~ 2 1 ' 3 4 ~ 2 1 ' 5 4 h 2 1 ' 3 6  z23.41 
2 22-16 120.74 2 r1.51 121.10 h21.76 2 22-77 2 22.09 122.43 1 22-54 123'88 
2 22-19 122.50 121.21 121.60 h22.03 122 .63  122.30 120.51 223.33 121'36 

21-68 21-37 21'35 2 2 - 0 2  22'27 23-17 21.91 21-49 22'41 22-88 

h z 1 . 1 6 1 1 g - 7 5  l z o - 7 2 1 1 8 ~ 2 9 h 2 0 ~ 4 9 1 1 8 ~ 6 1  1 1 g . 7 6 1 1 8 . 8 7 1 1 7 ' 3 7 2 z 0 ' 5 7  
1 18.77 120.35 119'57 1 19-82 h21-33 118.35 119.59 120.53 1 19-33 2 19-77 
1 2 r m 2 6 1 1 8 . 3 3  1 2 0 - 6 7 2 1 9 ~ 6 4 h z 1 - 7 4 Z z o ~ z 3 1 z o . 1 z  120.58 118'61 120'51 

20.40 19-48 20.32 19-25 21'19 19-06 19-82 19'99 18-44 30.28 
- 



SOUTH-EAST COAST SERIES. 

t 

At L X I I I  (Kadalsldi) 

F e b r u a ~  1875; observed by Mr.  G. Belcham with Troughton and Sim-ms' 24-ineh Theodolite No. 1. 

iK - Mean of Group8 
to - Relative Weight 
C - Concluded Angle 

M =  35'"77 

= 16 '7' 
I 

Angle between 

LXVI (Taraigudi) 

and 

Circle readings, telescope being set on LXVI (Taraigudi) 

0" 2' 180' 2' 79' 13' 269' 13' 168" 26' 338' 26' 237' 37' 6'1" 37' 31 6" 49' 136O 49' 

4 4 n 4 4 ,I I I I 11 

1 34-71 1  36.39 1 36.94 136.99 135.53 h  37-07 135.47 1  35.74 1  36.01 1  36-08 
135.17 136.10 136.79 1  35-67 134.48 1  35.64 135 '30  h 33.99 136.95 135 '38  
134'96 135.91 136.01 135 '81  234.47 137.75 134.99 135'58 235.79 135 '37  

mVII (PuUpati) 

L X y I I  (Pulhpati) 

and 

ILXV (Kiditirukai) 

LXV (Kiditirukai) 

and 

LXI I  (Arapoth) 

LXII (Arapoth) 
and 

LXI (Tanichanthai) 

LXI (Tanichanthai) 

and 

LXIV (Opil4n) 

LXIV (0pi14n) 
and 

LXVI (Taraigudi) 

= o -06 

= 39O 26' 35"- 77  
34-95 36-13 36'58 36.16 34'83 36-82 35-25 35-10 36'25 35'61 

114.92 114.59 h18.98 115 '30  115 '89  71 17-67 116 '36  117.65 116.59 115.59 
116.49 115.79 115.88 116.41 117 .23  116.23 115.70 2 17-66 116.24 115.03 
2 16.44 1 1 5 - o z  116.54 116.01 h  18-50 1 17'60 117'35 h17.07 1  16-17 t 14-69 

1  16-28 

15-95 15.13 16.92 15-91 17-21 17-17 16.47 17'46 16-33 15-10 

1  9 -70  1 8 . 6 9  1  6 -14  1  8'41 1  7'12 1  7-62 l 1 0 ' 5 7  1 9 ' 3 5  1 6 - 9 5  1  7-80 
1 6 . 8 6  1 8 . 6 8  1  8 -01  2 7 -33 1 6 . 7 6  1 6 . 9 3  110.66 1  9.66 1 7 - 6 0  1 9 . 0 2  
2 7 - 7 2  1 8 . 6 2  1 7 ' 7 2  1 8 ' 3 9  h 8 ' 0 1  1 8 ' 1 5 1  9'07 h 7 - 7 4  1 9 ' 1 7  1 8 ' 4 5  

8-09 8.66 . 7'29 8 -04  7-30 7 -57  10.10 8.92 7.91 8.42 

155.97 2 55-80 156.51 156 '59  157 '19  157 '77  154.94 156.64 1  58-47 1  58-45 
2 56'89 155 '52  157 '45  156 '67  255.44 156.37 155-55  256.15 1 5 6 6 2  157 '15  
2 58-26 1 56'11 1  56.79 1  56'63 h 55-01 1  54-30 2 56'93 1  55'79 1  56.84 1 55'35 

57'04 55.81 56-92 56-63 55'88 56-15 55'81 56-19 57.31 56-98 

123.45 222'19 121'42 122.69 2 22-49 7123.26 122 '82  122 '66  1 2 1 - 2 8 - 1  2-1.66 
123 '21  122.45 123 '31  121 '39  123 '53  2 21-63 1  20'53 122.03 122.44 123.97 
122.11 121 '92  123'25 121 '87  h24.07 1  22-24 120 '42  2 21-76 1 2 1 ' 4 0  123.46 

22.92 22-19 22-66 ~ 1 . 9 8  23-36 22.38 21-26 22-15 21-71 23.03 

l41 '81  141 .64  1  40.29 1  40'89 241.33 140'73 139.32 139"45 139 '71  141'04 
142.06 140.93 142.84 2 41.86 141 .76  140.64 141.40 141-27  140.34 139.79 
140 '65  141 '59  1  40.78 142 '28  h40.61 138 '83  141.80 141.59 140.66 140.50 

41-51 41'39 41-30 41.68 41.23 40.07 40.84 40.77 40.24 40.44 

M =  ~ ~ " ' 3 7  

w = 1 1  '45 
I _ - - o -09 
w 
C = 57O35' 16".37 

M = 8"*23 

w = 11 'oo 
1 
- - - o -09 
W 

c = 75'22' 8'"23 

M = 56".47 

w = 17 -20  
I - - - o -06 
w 
C = 42O47'56".47 

M = 22".36 

w = 17 .20 
1 
w - = 0 . 0 6  

C = ' / 4 ° ~ 3 ' 2 2 " . 3 6  

M =  401'-95 

w = 20 -00 
I - - - 0 '05 
W 

C=70°34'40"'95 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

At LXIV (Opil8n) 

February 1875 ; obsemed by Mr. U. Belcham with T?*oug?tton aztd Simms' 24-inch Theodolite No. 1. 

Angle between 

LxVI (Taraigu&) 
and 

LXIII (Kadalhdi) 

LXIII (Kadalhdi) 
and 

LXI (Tanichanthai) 

Circle readings, telescope being set on LXVI (Taraigudi) 

0' 2' 180' 2' 79' 18' 259' 13' 158'26' 338' 25' 237°37' 67' 37' 316' 50' 136°50' 

I n 4 n II I n I n I 

2 37-11 2 37-18 137.17 137'41 '37.03 137.37 139'27 137'30 2 38'23 137.98 
Z 3 5 ~ 8 5 Z 3 6 ~ 8 5 1 3 7 ~ 9 8 1 3 7 ~ 3 7 h 3 6 ~ ~ 0 1 3 7 ' 6 3 1 3 8 ' 1 9 1 3 6 ' 5 0 1 3 7 ' 0 z  136-71 
235'88137'23239'45138'44h37'51 136'94 137'48137'16138.52 138'87 

36.28 37.09- 38-20 37'74 37-15 37-31 38.31 36'99 37'92 37'85 

131.82 131.93 130'93131.76 h30.19129.37 130'39z30.01 1 3 1 . ~ 1  129.34 
1 32-17 133.29 229.39 132'15 h30.77 131'63 130'17 130'40 131.99 129.38 
2 30'29 131.13 129.92 129.46 h29.57 131'30 2 29-85 130.30 Z29.61 128.81 

31-43 32-12 30'08 31-12 30'18 30.77 30'14 30'24 31'00 29-18 

M - Mean of Qronps 
so = Relative Weight 
C - Concluded Angle 

M =  37'"48 

w = 1 9 . 2 0  
I - . - - o ' 05  
w 
C = 6 g 0  2'37"'48 

M=301"63 

= 1 1  ' 2 0  

I - - - o -09 
W 
C=66058'30X.63 

At LXV (Kidiitirukai) 

Febvzcay 1875 ; observed by M7*. G.  Belcham with Troughton ajtd Sintms' 24-inch Theodolite No. 1. 

Angle between 

LXII (Arapoth) 
and 

LXIII (Kadaliidi) 

LXIII (Kadalhdi) 
and 

LXVII (PulBpati) 

Circle readings, telescope being set on LXII (Arapoth) 

143'5' 328' 7' 227' 16' 47' 19' 306' 28' 126' 28' 26' 41' 205' 41' 10C 53' 284' 63' 

II n ,I II I I I I I I 

132.93 2 31-32 I? 33.04 b31.41 133.23 134'77 133.20 131.03 131.35 133.84 
130'88 134.92 13.2'10 134'31 1 32'64 134.50 132-60 132'84 133.11 131.95 
131.87 133.63 h31.08 132.92 1 33-68 133'69 130.80 1 33-81 132.96 2 33-01 

hg3.zo 132.20 

31-89 33'27 32-07 32.88 33-18 34.32 32.20 32-47 32-47 32-93 

155.41 2 54'45 1 55-19 h55.15 153'83 152'89 154'17 1 55.41 1 S4'16 152'65 
154.38 152.98 154.85 154.36 154.76 153'33 1 53-52 2 53-50 1 53-10 1 54-12 
1 54'38 2 54'72 55-46 h53.45 154'43 1 53-21 1 51-96 153.65 154'85 155'79 

54-71 54'05 55-17 54'32 54-34 53.16 54.22 54-19 54-04 54.19 

df - Mean of Group 
w - Belative Weight 
C - Concluded Angle 

M =  32"'77 

= 12 '74 
I 
- =  0 . 0 8  
W 

C = 69O51'32"-77 

M =  54a'24 

W = I 23 -30  
- - - o '04  
W 

C = 78O11'54'/.2~ 

At LXVI (Taraigudi) 
Z'ebrtcary 1876 ; observed by N?*. G.  Belcham toith Tvoughton and Simma' 24-inch Theodolite No. 1. 

Angle between 

LXIX (96rangudi) 
and 

LXVIII (Annap6n6ydmpati) 

Circle readings, telescope being set on LXIX (Slirangudi) 

0" 2' 180" 6' 79' 18' 259'16' 168'24' 388' 27' 237'37' 67'39' 316" 49' 136" 68' 

n PI ,I II r I n I I n 

138.93 139'48138.75 139'31 140'20 140'45 139'71 138.24136.90139'87 
1 37.42 1 38'94 1 36'59 1 38.93 1 37-11 1 39'52 138'85 1 38'77 2 37'89 1 38.93 
136.68140.31 h39.88138.81 2 3 9 ~ 8 q 1 3 9 m 5 z 1 ~ 8 ~ 2 0 Z 3 9 ~ 6 ~ 1 3 7 ~ 6 0 Z 3 9 ~ 4 2  

h38.83 

37'68 39-58 38-51 39-02 39-05 39-83 38'92 38'87 37'46 39-41 

M - l e a n  of Groups 
w = Relative Weight 
C - Concluded Angle 

M =  38"'83 

w = 1 2 ' 5 8  
_ I - - o -08 
W 

C = 62O21'38".83 
,. 



6% 
OOUTH-EAST COAST SERIES. 

At LXVI (Taraigudi)-( Continued). 

Angle be tween 

(Anm~M~akm~at i )  

and 

LXVII (Pulirpati) 

LXVII (pul&pati) . 

and 

LXIII  (Kadrtlddi) 

LXIII (gabla) 
and 

LXIV (C)pilirn) 

Circle readings, telescope being set on LXIX (Shrangudi) 

0"s' 180'6' 79' 18' 259' 16' 16E024' 838'27' 237°87' 67"39' 816" 49' 136°62' 

n 0 n w n I n n n n 

1 35-89 1 36.00 1 34-74 1 35'41 1 33'94 1 33-92 1 34'78 1 36'25 1 36-21 1 34-85 
135.65 136-65 z35.62 135.95 134 '63 2 35.37 2 34-19 136'02 2 33.74 137.43 
135.59 135.93 h34-11 2 34.66 2 33'99 1 35-08 135'55 2 35-12 1 35-58 135.38 

35-71 36-19 34.82 35'34 34-19 34'79 34'84 35-80 35-18 35-89 

161'51 2 61-18 160'00 161.21 161.30 160.38 161.40 158.95 .? 62'21 159.93 
159.65 161.35 160-22 160.14 160'52 161.28 161 '15 2 60.28 162.67 158.05 
Z 60.39 2 60'07 h 58.33 1 61.69 1 59.37 160'76 1 60'92 2 59-34 Z 60'20 2 59-87 

60.52 60'87 59'5a 61-01 60.40 60'81 61'16 59'52 61-69 59-28 

140.25 139.09 241'56 241.55 141'00140'30 138'77 140'58 240.80139 '45 
1 39-78 137.66 1 39-36 2 39-68 142.16 1 39'05 2 41.76 2 39.07 1 42 -00  Z 41-19 
241.25 239.87 h40.03 139'95 142.38 139'80 2 4 0 ' 3 7 t 4 1 ' 4 4  h41.34 H40.73 

40.43 38'87 40.32 40'39 41-85 39.73 40'30 40.36 41-38 40-46 

df = Mean of Groups 
w - Helative Wcight 
C = Concluded Angle 

= 35X'28 

= 18 'go 
I - - - o -05 
w 
C = 56'58' 35". 2 8  

M =  60@.48 

w = 1% -30 
I 
w - = o -08 

C = 6 7 '  6' 0"-48 

M =  40*-4r 

w = I J  - 4 0  
I - - - 0 '09 
w 
C = 4 1 ~ 2 2 ' 4 0 " ' 4 1  

At LXVII (Pul4pati) 

Feblway 1875 ; observed hy Mr. #. Belcham with Troughtola and S i n ~ n ~ '  24-inch Theodolite No. 1. 

Angle between 

LXV ( ~ i d ~ t i , . ~ f i )  

and 

LXIII  (Kadalsrdi) 

LX1ll (lE(&Wi) 

and 

LXVI (Taraigudi) 

Circle readings, telescope being set on LXV (Kidhtirukai) 

146"43' 65" 46' 824O64' la40 56' 4.4" fY 224'8' 123' 17' 80S0 20' 208°a01 22O 83' 

Y n n n w n 11 n N n 

248.43 149.23 h49.73 147'65 248.91 h48.14149.43 147 '30h48 '62  151.99 
1 49'64 147'48 h 50'06 148'09 2 50.09 h 46-99 1 50.85 149.09 h 50'16 149'86 
1 49'71 1 48-06 50'77 1 51-12 1 50'32 h 47-13 2 49'02 1 46-95 h 50'29 2 50.12 

150-26 248.49 

49-26 48-26 50.19 49'28 49'77 47-42 49'77 47'96 49'69 50'66 

2 25'13 2 23-03 h 24-45 t? 2 4 ' 0 2  1 24-80 h 23-32 I? 24-23 1 25-41 h 23'34 1 21'71 
122.68 123.12 h22.66 223.27 122.58 h24.65 122.89 124 '89 h24.17 123'12 
123.40 Z 24-48 123.84 1 22.25 1 23-73 h r 3 - 6 4  121.53 1 24.20 h 23-31 1 23-34 

Z 21.26 1 23-34 

23'74 23-54 23-65 22-70 23.70 23'87 22'88 24'46 23-61 22'72 

Jf = Mean of  group^ 
w = Ibelative Weight 
C = Concluded Angle 

~ f = ~ ~ f t . 2 3  

w = 7 - 6 8  
I - - - o -13 w 
C = 4.4' 12'49"'22 

23"'49 

w = 1 8  - 6 4  
I - - 0 '05 
w 
C = 73O27'23"'49 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
67-P, 

At LXVII (P&pati)-( Continwd). 

M - Mean of Groups 
w = Relative Weight 
C = Concluded LSngle 

M =  4"-69 

W = 2 2 ' 9 3  
1 - - - o - 0 4  
w 
C = 73'19' 4"'69 

M =  36t/.82 

= ,9 - 8 6  
1 - - - 0 '05 

W 

C = 54O41'36"-83 

Angle beheen 

LXVI (Taraigudi) 
and 

LXVIIT (hp6nbyaLanpati) 

LXV1ll (Annap6nbltanp8ti) 

and 
LXX ( M u t e )  

Circle readings, telescope being set on LXV (Kidirtirukai) 

W0 43' 9'' 45' 524' 64' 1440 66' 44'6' 22E 8' 123' 17' 303' 20' 202' 80' 22O 33' 

n n n I )  n n . n Y a n 

1 6 - 1 3  1 4-69 1 . 5 - 4 7  1 5-41 2 4-69 h 5 -77  1 4.81 1 4 - 2 9  h 3'51 1 4'67 
1 6.38 2 3-30 h 3-46 1 4-97 1 5-75 h 3 -74  1 4.47 1 4-09 h 3-37  1 4 '  I ' 

1 4 . 8 9  1 4 - 2 0  2 4 -93 1 5 - 2 7  2 4 - 2 7  h 3-38 1 4 - 9 0  1 4 - 1 5  1 5 - 2 0  1 4 '  8 
1 5 -38  

4 

5-80 4-06 4.62 5-22 4.90 4'57 4 '73 4-18 4-03 4.82 

1 36-13 2 37-88 h37.57 1 35.69 2 36'44 ?I 37-20 2 34'35 Z 38.25 h 36-31 136.62 
136.27 137 '49  h36.11 2 36.95 2 37-90 h38.37 2 35'79 137.51 h36.76 2 36'38 
2 38.50 1 35.87 2 36-71 1 36.27 1 37-31 h 35.20 1 31-54 2 37-01 036.15 136.80 

1 38.36 

36'97 37-08 36-80 36-30 37-23 37'28 35-89 37'59 36-41 36-60 

At LXVIII (Annapht'iyakanpati) 

January 1875 ; observed by Mr. U.  Belcham with Troughton and Simms' 24-inch Theodolite No. 1. 

Angle between 

LXX1l 
and 

LXX (Mutbruni) 

LXX (Mutbr*i) 
and 

LXVII (Pulhpati) 

LXVII (Pulhpati) 
and 

LXVI (l'araigudi) 

Circle readings, telescope being set on LXXII (Melakalbruni) 

002' 180'2' 79'18' 259'13' 168°25' 838" 25' 237'36' 57" 57' 316" 50' 156°61' 

a n n n n v n n n n 

hag-81 124-73  Z28.07 228-04 hz6-30 2 25-54 2 27'05 126.83 Z24.62 126.97 
h 24.39 1 26.06 1 24.78 h 26'72 h 25.98 2 23-72 h 26-38 1 23.77 h 23-43 124 '51  
125.73 127.63 124.79 h25.09 h24.27 125.14 126.03 123.43 h25.09 126-1.5 

1 2 4 - 9 4  h28.55 2 24.03 '1 25-14 h 27.36 2 27'23 
125 '06  

25'31 26-14 25'65 27-10 25.52 24.70 26.49 24-79 25.13 26.22 

h 14-99 117.03 115.36 114.86 217.99 2 16.96 117-83  114.03 116.37 h14-27 
h17.05 415.81 116.38 115.96 2 17-47 115.39 h14.20 Z16.28 h18.10 2 16.32 
h 16.43 116.13 1 17.16 h 13-75 h 1 4 7 9  1 16.16 2 1 4 . n  1 16.02 h 16-77 1 15.81 

h 14'45 h 16.18 116.40 116.07 

16.16 16-32 16-30 14-76 16-61 16-17 15-59 15-68 17-08 15-62 

b 19-29 2 18.14 2 17.63 121.46 h19.47 2 19-94 1 20.91 1 20'20 1 19-08 h 19-62 
h 18-10 1 18-51 1 18.38 hz1.94 1 16-65 1 21-44 6 19.13 2 17-82 h 19.76 h 17.08 
121'44 118.74 118.77 h22'19 1 1 9 ' 1 7  1 22-27 120.20 120'27 h20.43 2 20'41 

1 zz.14 1 17'44 h18.38 119.52 
2 18-18 h 18-08 
118'57 

19-61 18-46 18.26 20.75 18-16 20.51 20.08 19-45 19-76 19-04 

lf - Mean of Gmnps 
w - Rektive Weight 
C - Concluded Allgle 

M =  25".71 

= 10 ' 55  
- I - - o a09 
W 
C = 59' 23' 25"- 70  

M =  r6w.03 

= 14 .70 
I - - - o - 0 7  
w 
C = :q052' 16".01 

M =  1 9 ~ . 4 r  

w =  8 - 0 6  
I - - - 0 ' I 2  
w 
C = 49' 42' I 9"'43 



a$-F. 
ROUTE-EAST COAST SERIES. 

At LXVIII (Aanapfdiyakanpati)-(Continued). 

M - Mean of Cirou 
w - Relatire 
0 -- Concluded Angle 

M=49R'52 

I = 
13 '30 

- - - o -08 
w 
C = 50' 3'4gU'51 

M=42W'64 

w = I l  '91 
I 
- = 0 -08 
w 
C = 85' 26'42"' 62 

M =  27w'09 

= 9 ''5 
5 ,  - 0 ' I 1  
w 
C = 40'31' 27"'08 

Angle between 

LXVI (Taraigudi) 

and 

I.XIX (Sdrangudi) 

LXIX(sfirangudi) 

and 

LXXI (Matdruni) 

L X S I  (Mathruni) 

and 
LXXII (Melakaldruni) 

Circle readinge, telescope being set on LXXII (Melakdhuni) 

OOa' 1800 2' 79' 12' 269' 13' 15E026' 888'26' 237'36' 57'37' 816'60' 186'61' 

I I 'I $1 I W I I 'I 'I 

h 4 9 ~ 5 6 1 5 0 ~ 0 8 1 5 0 ~ 1 6 h 5 0 ~ 5 2  h 5 0 ~ 7 7 1 4 7 ~ 9 2 1 4 6 ~ 4 4 1 4 8 ~ 3 1  150.81  h50.75 
h49-05  1 4 9 ' 8 6  150.09 149 .21  2 50'47 2 48-84 hqg -41  1 5 1 ' 7 5  h49.82 h51.88 
149 .15  1 4 8 . 1 3  250.55 148 .99  148 .15  247.24 h48.92 2 49.87 h50.18 249.07 

h50.52 Ir49.23 h50-39  1 4 7 . ~ 7  148 .77  

49'25 49-36 50'27 49'57 49'98 48-31 48-79  49-28 50.27 50'12 

h 4 1 - 7 4  1 41'23 241 .35  h42 -51  h 41-00 144'00 1 43-24  143 ' 62  1 42-54 h 4 4 - 2 3  
h40-71  1 4 1 ' 9 3 z 3 9 ' 9 5  h 4 2 ~ 0 8 2 4 2 ~ 9 8 2 4 3 ~ 9 0 h 4 2 ~ 2 6 1 4 2 ~ 7 1  h 4 3 ' o o I q 4 * g g  
1 4 4 ' 7 4 1 4 4 ' 3 3 1 3 9 ' 5 5 h 4 2 ' 4 4 2 4 3 ' 2 7 h 4 2 ' 0 6 Z 4 4 ' 1 4 2 4 3 ' 4 5 h 4 2 ' 1 0 1 3 9 ' 6 2  

2 43-11  h 43 '84 1 43-70  2 42.40 
z 41 '73  

42'40 42 -50  41-14  42'34 42-77  43'32 43-21 43'37 42'55 42-80 

h z  '39 126 .74  128 .46  1 2 6 ' 7 3  h27 .02  128 .14  124 .92  1 2 7 - 0 9  1 2 7 ' 6 4  h z 4 - 3 2  
128 .78  1 28.15 1 28.65 h 25.89 1 , 7 7 6  2 28.18 hz9 .01  128 .41  127 .50  h '('75 
2 27-18 127 '00  1 2 6 . 3 4  h23 .99  h25 ' 92  2 26-95  1 2 5 ' 2 3  127 .30  h25.27 2 27-05 
1 27'44 1 2 4 ' 1 9  1 27.91 12.7'04 2 27'23 h 27-08 128 .97  

1 2 6 . 0 0  Zzg.00 

I 28-20 27-30  17 -82  25 '20 26-90 27-80 26.44 I 26-87 26-82 

At LXIX (SJrangudi) 

January 1875 ; observed by Mi*. Q. Belchant with Trorcghton ulzd Simnu' 24-i~tch Theodolite No.  1.  

Angle between 

-- - - 

Circle readings, telescope being ~ e t  on LXXI (Mtitbruni) 

0'2' 180°5' 79'13' 559" 16' 158"25' 338'28' 23T38' 67'41' 316"49' 136'62' 

-. 

lli - Mean of Cfroupa 
to - Relatire Weight 
' dng'e 

= 21M'22 
= 13 -86 

I - - - 0 -07 
w 
C = 52' 20' 21"- 23 

- 
M = 32"'11 

w = I 9 .56 
- - - 0 'I0 
w 
0 = 67' 34' 32W' I I 

1 h19'74 l 2d:79 1 2;.m 2 r;x7 h t o ' ~ ~  I rp:43 1 2 1 ' ~ ~  I 1;r5 I x'09 1 z3'z4 
LXXI (Mlithuni) 

and 

L X V m  (bmaphdydanpati) 

LXVLD[ (bnapfiniydanpsti) 

and 

LXVI (Taraigudi) 

. 

122 .22  120 ' 54  123 .25  A21.27 1 2 2 - 2 0  121 ' 50  1 2 0 ' 6 4  2 20'41 2 20.05 120 ' 01  
121 .08  122 .95  Z 21.84 h22 '52  1 2 0 ' 4 5  123 .38  2 21-69  1 2 0 ' 0 j  119 .86  1 21-47 
2 21-35 1 22-36 2 20.94 1 21-43  

21 .10  21.66 22.36 21-65 20'93 21'31 21'35 19.97 20'33 21-54 

h34.99 2 32.62 1 33-90  1 31 -60  h 32-49  1 32'20 1 34-93  1 32'50 1 31-32 1 31-09 
1433.60 1 32-83  1 30'55 1 32.08 h 31-89  1 33-54  1 32 -43  1 30.64 1 30'53 1 32-43 
134 .11  2 30.60 131 .42  h33.23 2 30.96 1 3 1 ' 3 7  132 .37  130 .67  130 '81  131 ' 68  

1 3 1 . 2 5  133 .04  h31.91 132 '70  2 31-74  t? 30 '07  

34-23  31 -83  32.23 32-21 32-01 32'21 32-44  31-27  30.89 31-73  



* 

PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

At LXX ( M u t h n i )  

J m u a ~  1875 ; obeerved by.Mi-. B. Belcham with Tozcghton and Simm8' 24-inch Theodolite No. 1. 

Angle between 

LXVII (Pultipati) 

and . 
LXVIII (AnmpGn6yakanpati) 

LWIII (Anneph6yekenpati) 
and 

LXXII (Melakaltiruni) 

Circle readings, telescope being set on LXVII (Pultipati) 

12C82' 304°32' 203'42' 23"42' 282'65' 102°56' 2'7' 18Z07' 81" 19' 261" 19' 

n II n v II I I II n I 

h 5 '19 h 1 0 - 4 3  2 8 ' 07  1 7 '21  2 5-72 1 7 '37 h 9 '00  h11.49 1 9 - 2 7  1 9.50 
h 9 - 0 0  h 10'06 1 6 - 3 7  2 7 -35  1 7 - 8 9  2 6.62 1 8.66 ~ I O - 3 8  2 9 -91  1 7.76 
h 8 .10  h 8 ' 82  1 7 . 5 3  1 8 - 8 1  2 8.52 2 7 '60  1 8 - 3 9  1 9 - 1 4  1 6 . 4 6  1 8 . 7 4  
1 8 . 8 5  h 8 -30  2 8 .10 1 5 '75 E 9.04 1 9.01 

2 7 -21  2 6 - 3 2  
h 9 .00  

7.79 8 - 9 6  7 -52  7 - 2 8  7 ' 3 8  7'20 8 ' 68  9 ' 23  8 - 6 6  8 '67  

i 4 2 . 5 7  hqo.17 l 40 .21  1 42.61 1 3 9 ' 9 9  140.91 h40.77 141 .62  l 4 0 . 0 6  1 41.37 
h41 '0g  h39 .24  1 4 2 ' 9 2  1 41-07 139 ' 92  141 ' 61  1 4 0 ' 2 9  h40 .64  1 38.87 241 .69  
h39.82 h 42.94 239.82 2 38.05 141 ' 62  1 4 1 ' 2 6  140 .67  139 ' 53  140 .88  140.74 
1 42-10 1 38 '44 1 39.51 2 43-00  1 40.78 h41.11 

1 4 2 . 2 8  

41'40 40'20 40'6a 41.18 40.51 41-26 40.58 40.97 ,40 '23  41-27  

df = Mean of Groupe 
w - Relative Weight 
C = Concluded Angle 

M =  8".14 

w = 1.0 - 3 9  
I 
- - - 0 ' I0  
w 
C = 50' 26' 8". I 7  

M = 40"-82 

w = 1 7  '54 
I - =  0 . 0 6  
1U 

C = 74' 3' 40'" 8 2 

At L X X I  (Mijtliruni) 

Jaauczry 1876 ; obeeraed by Major B. R. B~an$lZ with Troughton and ~ i m m s ;  24-hch 5eodoZite No. 1. 

Angle between 

LXX1rl (supalbpurnm) 

and 
LXXIV (Minhkehi) 

LXXIV (MinPshi) 
and 

LXXII (Melakalhuni) 

LXX1l 
. and 

LXVIII (Annapbnlyslranpeti) 

Circle readings, telescope being set on LXXIII (Supalhpurain) 

0' 2' 180" 0' 79O 13' 269' 11' 168' 24' 338' 21' 237" 36' 67O 34' 816" 60' 136' 47' 

I I n I n n I I 4 n 

h 16'31 h 18.44 2 17.12 h 17-03 h 16.17 h 18 '58 1 17.09 2 16-81  h 17.71 h 18'42 
h 15.85 1 17.10 1 15.72 617 .14  h 15.44 h 17.83 1 16.42 217.12 h 16.85 h18.72 
h 14.31 1 17.96 1 16.95 h 17.44 h 15.18 h 17-29  1 17'09 2 16.93 1 16 -53  h 17-44  

15-40  17'83 16.60 17'20 15 '60 17.90 16 -87  16-95 17-03  18-19  

h ~ o - 8 5  h22.24 222 '35  122 .54  h22 .08  hz1.80 122 .96  2 21.58 h21 .57  hzo.40 
h21 .89  122 .20  121 .98  h22.62 h22 .71  hz1 .69  1 2 2 . 2 4  120 .88  h21 -97  h20.36 
h21 .84  121 .78  120 .78  h r r - 0 5  122 .30  i i21 . jg  1 r r . 1 1  2 22.17 h r1 .07  222.26 

Z22.07 

21-53  22.07 21.70 22-40  22.36 21.69 22-44  21-54 21-67  2 1 - 0 1  

h39.61 h37 -66  140'17 137 .85  h38.08 h39.12 140 .51  139 .05  h38.54 k38-40  
L 39-96  1 39-94  2 40.64 h 39-82 h 33.49 h 33.42 1 38-80 1 40.26 h 39.79 h 37-90  
h3g.03 139 .21  141 .00  137 .56  h39 .79  139 .47  1 40.31 2 40.41 038 .58  140.49 

1 3 9 ' 6 0  

39'53 38'94 40'60 38'41 38.79 39-00 39'87 39'91 39-13  38'93 

iif = Mean of Groups 
w - Relative Weight 
C = ~oncluded Angle 

M = 16"-97 

, I I  .oo 
I - - - o - 0 9  
w 
F = 5 3 ° 2 0 ' 1 6 " ' 9 7  

M =  zI".84 

, = 
I 

33 '54 
- - - o -03 
W 

C=66043 '21M'84  

M =  3911.31 

, = , 6  .5, 
1 - =  0 . 0 6  
w 
C = 76O ro '39"-31 



SOUTH-EAST COAST SERIE8 

At LXXI (M6tfiruni)-( Conthued). 

Angle between 

L X m I I ( A n n a ~ b h ~ d a n ~ a t i )  

and 
LXIS (Shangudi) 

Circle readings, telescope being set on LXXIII (8upaUpunun) 

0" 8' 180" 0' 7g0 13' %go 11' 168O 24' 888" 21' 237" 86' 670 84' 8160 60' 186'47' 

I ,I I 11 I n II I n n 

h 5 7 ' 8 9 h 5 6 . 9 6 1 5 5 ' 5 6 h 5 6 . 5 5  h 5 7 ' 4 8 h 5 5 - 9 7 2 5 4 ' 6 9 1 5 5 . 8 8 h 5 7 . 3 7 h 5 5 - 3 0  
h56.38 155 .18  256.35 h55 .53  h57.56 h57.06 256.06 254.65 h54.87 h 5 6 - 1 8  
h  56.54 255 .71  1 55-47 h  56.97 h  55-83  h 55.71 2 54.91 2 54-75 2 56.62 2 54-78 

56'94 55'95 55'79 56'35 56-96 56-25 55-22 55'09 56-29 55'42 

M - Mean of Gimn 
w - Belatire ' 

0 - Concluded Angle 

M = ~ 6 ' f 1 1 ' 0 3  

W = 16  ' 9 0  
I w - =  0 . 0 6  

C = 42' I 2'~6~'03 

At LXXII (Melakalhuni) 

Jcvnzcary 1875 ; 

Angle between 

LXX ( ~ ~ w - 1  
and 

LXVIII (Annapln$a ken pati) 

L m ( b n a p M f i s n p a t i )  

and 
LXXI (Miitdmni) 

LXXI (Miittimi) 
and 

LXXIII (Supdtipuram) 

LXXIII (&paldpnmm) 
and 

LXXIP (MXkshi) 

obsemed by Major B. R. Bransll with Troughton amd Simm' 24-inch 

Circle readings, telescope being set on LXX (Mutbruni) 

199O84' 19" 22' 278" 86' 98' 34' 857" 46' 1770 4 4  760 69' 266" 67' 166O 12' 8360 10' 

I I N 11 ,I n I' ,I I II 

h  52-16 h  53-48 1 52'87 2 53-29 h  52'22 h 52-82 2 52-32 2 52-91 h  51-67  h  52'43 
h ~ a - 2 2  h  52-95 2 53-42 155 .08  h54.16 h51.60 2 52.55 252 .71  h54.88 h54 .16  
h  52-59 h  53'14 2 54 '94 2 54'38 h  54-56 53-41  2 51-45 1 54-83 h 52-32 h 53-35 

2 53'39 h  52-90 

52-32 53'19 53'74 54'25 53'65 52-81  52 '11  53-48 52-94  53-31 

h  56-26 h  54-91  2 54-82 2 54'75 h  52-70  I 5 6 . 5 2  2 53'46 2 54-17 h  54-00 h  56.60 
h 55 '77  h 54'85 1 53-71 1  54'94 h  53'92 h  55-41 2 52-51  1 53-83 h 5 1 - 4 1  h  54-72  
h 55-06 h55.38 2 52-46 2 56'05 h54.64 154 .79  253.82 2 52-66  1155.72 h 5 4 4 8 ~  

2 52'37 1 5 2 ' 5 8  7156.18 
254 '44  

55'70 55'05 53'56 55'25 53'75 54'83 53-16 53'55 54'33 55'37 

h  9 '47  9.69 2  7 - 2 7  1 7 ' 5 5  h  8 - 7 1  h  7 ' 5 9  1 1 0 ' 4 0  2 7 - 9 2  h  8-76  h  7 - 9 2  
h  8.83 h  8 ' 7 0  2 9.95 2 8 '76 h 7 - 4 3  h  8.97 2  9.43 2 9 - 3 5  h  8 - 7 8  1 9 - 1 2  
h 8 - 7 7  h  8.68 2 9 - 5 9  1 7 ' 9 2  h 8 - 8 2  h  7 - 8 7  2 10.19 2 8 - 9 1  h  8.23 h  7 - 5 5  

1 9 ' 4 0  h 7 - 1 0  

9 - 0 2  9-02  9 - 0 5  8-08 8 '32 8 - 1 4  I O ' O I  8 - 7 3  8 - 2 2  8-20  

h 1 7 . 1 5  h  1 7 - 4 1  I 18-36  2 19-27 h 1 7 - 4 4  h17 .68  2 15.89 2  19-04 h17 .21  h 19-29  
h  16-73  h 1 8 . 1 4  117.25 1 16-38 h 1 8 - 2 2  h 17'36 1 1 7 ' 3 1  2 17-80 h 1 9 . 1 8  h 17-42  
h 1 6 ' 1 8  h  17.61 2 1 7 ' 1 5  1 17 '27  h  16'28 h  17-03 2 16.62 2 17-54  h 1 6 - 8 1  h19.06 

16-69 17'72 17'59 17.64 1 7 - 3 1  17-35 1 6 - 6 1  18.13 17'73 18'59 

Theodolite No. 1. 

di = Mean of Group 
w = Relative Weight 
C - Concluded h g l e  

M =  53U- 18 

= 15 -70 
I - =  0 . 0 6  
w 
C = 46°32153"'17 

M = 54"-47 

w = 8 - 9 7  
1 - - - 0 ' I 1  
w 
C = 63' 17154' f -46 

M =  8tf .68 

w = 19 .84 
1 - - - 0 ' 0 5  
w 
C = 36'53' 8 ' -68 

M =  17"'54 

w = 1 8  '50 
I - - - 0 '05 
W 

C = 5Z038' 17"'54 

. 



No~~.--8tationa LXXXIII (Koilpati) and LXXXV (Kulaya+ll6r) appertain to the Great Arc Meridiod Series, Section 8' to 10'. 

At LXXIII (Supalhpuram) 

- Januay 1875 ; observed by Major B. R. BranJill with Trozlghtoa m d  Sintms' 24-hch Theodolite No. 1. 

Angle between 

LXXXV (gu*dlb) 
and 

LXXSIII  (Koilpati) 

LXXXIII ( ~ ~ i l ~ ~ t i )  
and 

LXXIV (Minhkshi) 

LXXIV ( ~ i d k f i )  
and 

LXXII (Melakdiuuni) 

L X x I  (Mebkalbruni) 
and 

LXXI (MiithIli) 

Circle readings, telescope being set on LXXXV (Kulayandlh) 

0'2' 180'1' 79' 13' 269' 1%' 168'24' 388"2S1 237'86' 67'34' 316'60' 138049' 

n 4 Y Y v 4 t, II n 4 

225.45 2 27-38 h23.15 122.90 126 .30  Lz4-61 125.83 h25-28 125 '60  124.60 
126 '67  2 26.21 125 '89  123 '69  h24.50 h23.28 hz.5-06 h24.19 2 25-52 124.96 
h25.93 125 '13  h24.73 123 '19  h24.35 h23.72 h24.55 h24.64 124 '58  125.01 

h24-14  

26-02 25-72 24'59 23'26 25-05 23-87 25-15 24-70 25-23 14-86 

2 2 6 - 3 6 1 2 6 - 5 8 h 2 7 - 3 7 1 2 7 ' 8 2 h 2 5 ' 6 8 h 2 7 . z o h 2 6 . 5 ~ h 2 5 . 5 6 2 2 8 - 5 2 1 2 7 . 6 1  
125.05 126 '79  1 27-14 128.84 h25'85 126 .87  h 25.99 h 26-45 127.44 1 28.20 
h24.84 1 27.13 h25-35 1 29-10 h 26-77 h29.23 h26.26 h26.06 2 27.98 1 26.24 

25-42 26'83 26'62 28'59 26-10 27-77 26.26 26.02 27.98 27.35 

140'51 1 4 0 ' 5 4 1 4 0 ~ 8 1  140.ggh40.32 h39.71 h 3 9 * 3 4 h 4 0 ~ 2 6 Z 3 9 ~ 2 0 ~ 4 0 . 4 2  
1 40'64 240.38 h 40'81 139 '87  h 40.66 h40.76 h 40.04 h40-37 1 39-46 2 38-42 
Ir39'88140'41 1 4 1 . m 2 4 1 ' 4 4 h 3 9 ' 0 9 h 3 9 ' 0 7  h39'737'40.11 h38.25 240.81 

. 
40.34 40-44 40'87 40'77 40.02 39'85 39-70 40'25 38'97 39'88 

113'29 111'74 114-36 1 1z.05 h 12-43 h13-25  h13-30 h 12-29 110'82 21z'oq 
13.51 12-80 h 13.59 1 13-53 1'11'63 h 12'08 h 10'70 h12.24 2 11-50 1 13.80 

111'45 1 12-25 113'61 1 rz.22 hrz .09  h 13.68 h12.46 h12.52 h 1 2 . z ~  2 13'73 

12-75 12-26 13-85 12-60 12-05 13.00 1 2 . r g  12-35 11.52 13-19 

df = Mean of Qronps 
w = Relative Weight 
C - Concluded Angle 

M =  241'-84 

w = 11 -96 
I - = o -08 
w 
C = 77O59'%4"-84 

M = 2 6 " . 8 9  

w = 8 a 7 0  
I - = o "11 
w 
C = 3 1 ~ 3 3 ' 2 6 " . 8 9  

M = 4 o W * 1 1  

w -40 
I _ -  - o '04 w 
C =65°29 '401"~1  

M = 12"-57 

w = 16 '90  
I - - - o -06 
W 

C = 2 3 '  3'12"'57 

At LXXIV (Mhiikshi) 

Januay 1875; obsemed by Major B. R. BranJill with Troughton and Simms' 24-inch Theodolite No. 1. 

Angle between 

LXX1l(Melakalbruni) 
and 

LSXI  (MijMruni) 

* 

Circle readings, telescope being set on LXXII (BIebkalGruni) 

166" 46' 8480 46' 24k 66' 66'66' 826'1' 1W 7' rLLO 19' 224' 18' 128°33' 308'82' 

n I n 4 n I 4 4 Y 4 

I ra.18 2 11-58 2 12-54 211.07 21z.25 212.44 2x2'49 h 10'83 111.99 211.37 
2 1 2 ' 1 6 ~ 1 0 ' 9 2 ~ 1 z ' o 1  1 1 1 ~ 0 6 2 1 z . o o 2 1 z . 5 3 1 1 1 . 7 9 ~ 1 3 ' 7 7 ~ 1 0 ' 3 1  211'97 
2 11-74 111*17 Z 13.92 111.81 2 13-01 111.30 2 12-01 2 13-36 112.16 2x2'77 

12'03 11 '22  12-82 11'31 12.42 12.09 12'10 12.65 11.49 12-04 

df=Efem of ~ I I  a 
ro = Relative weigIt 
C -- Concluded Angle 

= 12"'02 

= 22 ' 7 0  
I _ - - o -04 
w 
C = 23' 45' 1d"'02 





PRINCIPAL TRIANGULATION. OBSERTTED AXQLES. 73-x 

No~~.-Stationt3 LXXXIII (Koilpati) and LXXXV (Kulayanalltir) appertain to the Great Arc Meridional Series, Section 8' to 18'. 

At LXXXV (Kulayanallh) 

December 1874 ; o68erved by Major B. R. BranJill with Troughtola and Sintms' 24-ittch Theodolite hTo. 1. 

J. 6. N. HENNESSEY, 
.Tune 1882. 

Itr charge of Computing Ofln. 

i?f = Bfenn of Groups 
w I. Relative Weight 
C - Col~cludcd Al~gle 

M =  59"'01 

W = 27 -80 
I - - - 0 -04  
W 

C = 26'57' 59"-01 

M =  5 f V ' 4 9  

w = 25 - 8 2  
I - - - 0 ' 0 4  
w 
C = 34'27'57"'49 

Angle between 

LXXXIII (Koilpati) 
and 

LXXIV (Minikshi) 

' LXXIV (Minnahi) 
and 

LXXIII  (Supaltipuram) 

Circle readings, telescope being set on LXXXIII (Koilpati) 
0'2' 180' I' 79' 18' 269" 18' 168" 24' 338'24' 237' 36' 67O36' 31 60' 136" 50' 

n n v '  n n n I N n n 

2 58.26 1 58-75 1 59'58 2 60.36 A 58-85 h 59-10 2 60.59 t 59-38 1 58.95 2 58-84 
158'77 158.90 159'53 159'97 h58.86 h58-59 2 59-15 159'44 160'20 157.79 
1 58.16 2 59'49 1 58'53 1 59'36 h 59'09 h 57-72 2 59-42 1 58.19 1 57'83 1 58-54 

58.40 59'05 59'2' 59'90 58'93 58'47 59.72 59-00 58'99 58'39 

156'67 157'00 158.12 156.81 h57-58 h57-91 155.96 157.12 157.32 157'57 
158.31 157.57 157.34 156.36 h57.12 h 58-97 157.40 157.43 156.72 157.80 
156.73 158.05 158.54 156-85 h57.52 h57-95 156.79 158.23 158.50 158.93 

h 56-91 
- 

57-24 57-54 58'00 56.67 57.41 58-28 56-72 57-42 57-51 58-10 



CEYLON BRANCH SERIES OF TnE SOUTII-EAST COAST SERIES. 

PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

At LIX (Khnjarangudi) 

Hat*ch 1875 ; observed by Mf*. G.  Belcham with Troughton and Si?~z?~zs' 24-i?tclz Theodolite h70. 1. 

Angle between 

L n V I I  (Pgriya~atnam) 
and 

LXXVIII (Vglai Tivu) 

LXXVIII (v&lai~ivu) 
and 

LXXVI (Appa Tivu) 

Circle readings, telescope being set on LXXVII (PBrigapatnaxn) 

277" 30' WSO' 356" 41' 176'41' 75'53' 255' 53' 155' 5' 836'5' Z34" 18' 54' 18' 

n n I ,I t w I n n I 

2 61-39 Z 6ze45 160.99 Ir 59.61 2 61.77 163.24 2 60.96 162.04 261.83 162.58 
160.84 161.64 160.70-h59'76 Z61.07 2 62.38 160.42 2 62-47 2 63.67 262.49 
260.37 262.17 2 60.33 1861.79 2 61.47 163'00 160.51 h6z-04 162.05 161.78 

60'87 62.09 60.67 60'39 61-44 62'87 60'63 62'18 62'52 62'28 

117'87 118.66 118.84 h18-34 118.17 116'41 2 17.04 117'02 116.21 2 15.11 
2 18.06 2 19-45 I 18-20 h 19-61 2 18.80 I 18-44 1 18.17 h 18'26 I 17.31 1 17'13 
117.91 118.46 118.81 A 19'36 1 1g.10 1 18.34 1 17.95 h 16'92 119.21 1 16'93 

M - Meari of Groups 
ccr - Relntire Weight 
C - Co~icluded A~agle 

M =  61".59 

W = 1 1  '20 
I - - - 0  -09 
W 

C = 27'28' 1"*59 

M =  18".00 

= 1 1  -90 
" = 0-08 1 ii 

17'9j 18-86 18.62 19-10 18-69 17-73 17.72 17-40 17.j8 16-19 1 C=53'28'1SW.00 

A 



PRINCIPAL TRIAXGULATION. OBSERVED ANGLES. 75-33. 

At LIX (KAnjarangudi)-( Contilaued) . 
M - Mean of Oro~~pa 
ro - Relst~ve Wright 
C - Concluded Allglo 

M =  19" -83  

= .go 
I - - - 0 '10 
W 

=44°28'19"'83 

M = 6of'.89 

w = 18 ' 2 0  
I - - - 0 ' O j  
W 

C = 4 2 0 z g '  o"a89 

1 Circle readings, telescope being set on IJXXVII (Piriyapatnam) 
Angle between 

LXXV*(Appa 

and 
LXXV (Privanrsanl~alli Tivu) 

LXXV(PBvaraeanhaUiTivu) 

and 

LX (Yervddi) 

277" 30' 97' 30' 5 6 6  41' 176' 41' 76' 63' 866" 68' 165" 6' 336'6' 231" 18' 5C 18' 

n I n n I II rl II a I 

2x9 -22  220.19 118 .49  h20-07 2 18-35 1 2 1 ' 3 0  119 ' 56  2 20.38 1  18.11 120.80 
219.45 119 .89  119 .48  h21.45 119 .18  121 .71  i 2 1 . 3 0  h r o . 4 5  217.75 120.66 
2 19-55  1 1 9 ' 0 0  h19 .86  h19 .70  118 .42  2 19 -77  120'12 hzo ' og  118 .76  121 ' 92  

19'41 19 -69  19.28 20.41 18.65 20.93 20.33 20'29 18-21 21.13 

161 .13  159 ' 04  160.43 h61 -24  262'15 1 6 1 ' 5 4  160'91 160.94 1 6 1 - 2 6  161 .85  
159 .61  160.50 259.70 h61.42 161 .58  160.83 159 .44  260.58 162 ' 22  161 .51  
2 60'35 161.35 h  59.00 h60.95 1 6 1 ' 2 3  1 6 1 . 0 9  161 .28  h61.07 1 6 2 . 1 8  160 .24  

60.36 60.30 59-71 61.20 61-65 61-15  60.54 60.86 61 '89  61-20 

At LX (YcrvAdi) 

dlarch 1875 ; obee19ved by Mr. G.  Belcha~u with 2'1*0z~yht01~ aild Sil~tl~u' 24-iilcA I'heoclolite No. 1 .  

Angle between 

LIX (K~jnraogudi)  

and 

L X S V I  (bppa Tivu) 

LXXVI (dppaTivu) 

and 
LXXV (Pbvarmauhalli Tivn) 

Circle readings, telescope being set on LIX (KAnjarangudi) 

191" 16' 1l0 16' 250° 27' 90°27' 319°S8' 169'39' 6S061' 24S061' 143O3' S28°3' 

M - Mean of Groups 
m - Hrlntlre \Ve~gl~t  
C - Concll~ded A~lgle 

At LXXV (P6vrtrasanhalli Tivu) 

Narch atzd April 1875 ; obse~*ved by 111,~. G .  Belchal~t with T~*orsyhton a ~ ~ d  Sintms' 24-ittch Theodolile Avo. 1.  

Angle between 

LY (Yerrldi) 

and 

LIX (Klnjamngudi) 

I 
'I t n t n ,I I n 1 ( M = 4 + " . 9 9  

245.59 144 ' 19  145 ' 78  1 4 5 ' 6 1  144 .91  146 ' 41  145 ' 29  144 ' 90  143.22 145 .36  
145 .66  1 4 4 . 0 9 1 4 3 ' 4 9 1 4 4 ' 6 2  144 .95  144 .35  1 4 5 . 6 0 1 4 7 ' 2 3  144 .18  144 .79  w = 21 -30 
144.08 144 .16  14.1'21 1 4 5 ' 4 1  145 .14  145 ' 87  145 ' 09  145'09.144'74 1 4 5 ' 6 3  , - 0 -0; I - -  w 

45.11 44-15  44'49 45-21 45'00 45'54 45'33 45'74 44'05 45-26 

113 .74  2 14.01 113 .46  1  12.70 114.09 113 .86  113 '97  114 ' 34  115.32 1 1 6 ' 1 3  
1  12-77  1  14-66  114 .24  t? 13-31  113 .69  114 .72  113 .77  Z 13'00 116 .13  l 1 5 . 1 9  
1 1 4 ' 2 8  I? 13'49 113.17 113 ' 17  1 1 4 ' 7 3  114 ' 72  1 1 3 ' 3 5  1 1 4 . 6 0  115 ' 95  1 1 3 . 3 3  

13 '60 14.05 13-72  13-06 14'17 14 -43  13'70 13 '98 15.80 14-88 

Circle readi~lgs, telescope being set on LX (Per~hdi)  

0'2' 180" 2' 79" 13' 259' 13' 16R0 25' 838O 25' 237" 37' 55'37' 31fi049' 136'50' 

n 'I II n n 'I n I I 

260.64 259.28 160 .91  261 .86  158 .28  h58 .81  259 .41  160 .26  1 6 2 ' 1 1  159 ' 64  
160 .61  1 5 9 ' 8 9  160 .09  160.03 259 ' 86  It61.04 159 ' 50  1 5 9 ' 2 9  159 .95  1 5 8 ' 5 8  
1 60.42 I  58.97 1 60.37 1  60.36 1 59.56 1 59-87  1 60.31 1  59.82 1  60.68 1 60 '70  

C = 46' 46 '44N'  9 9  

M =  l d l " l ~  

W = 14 '50 
I - - - o - 0 7  
W 

C = 4 0 ~ 3 0 ' 1 ~ ~ ' . , 4  

itf - Mean of Chotlps 
w - Relnt~ve Weight 
C = Co~~cluded Angle 

M = 6oU.04  

u, = 20 .40 
I - - - 0 '05 
W 

60.56 59.38 60.46 60.75 59.23 59.91 59.74 59.79 60.91 59.64 / = 50' '4' o'''o~ 



CEYLON BRIXCH SERIES OP THE SOUTH-EAST COAST SERIES. 

I 

At LXXV (Pdvarasanhalli Tivu)-( Co~lti~ztecZ). 

df = ?dean of @ m p n  
w - Relative Weight 
C = Concluded Angle 

= 34"'80 

I = 'go 
- - - 0 -0; 
W 

C = 50' 37' 34"-80 

Angle between 

LIX (Kbnjarangudi) 

and 

LXXVI (Appa Tivu) 

Circle readings, telescope being set on LX (Tervddi) 

0' 2' 180" 2' 79' 13' 259' 13' 158' 25' 338" 25' 237' 37' 67' 37' 816O 49' 136' 50' 

I I I I I I )I Y I I 

134 '67  136'06 1  35-91 v? 35-22 Z 3 j . 15  h35.50 236.32 134 .21  2 33-10 1 3 5 ' 7 3  
133 .68  1 3 4 . 1 9  133 .94  135 .06  134 .23  h34 .93  135 .78  1  35'62 133 .89  1 3 5 . 8 0  
2 33.77 135 .94  134 .11  134 .92  1 3 4 ' 2 0  134 .02  135 .38  134 .84  2 33'99 1 3 4 . 6 8  

34.04 35'40 31-65  34 '73 34 '53 34'82 35'83 34-89  33-66 35'49 

At LXXVI (Appa Tivu) 

April 1875 ; obserced by Xi*. Q. Belcltan~ with Trozcghton and Sin~n~s' 24-ittch Z'lreodolite No. 1. 

df - Mean of Broups 
r - Relative Weight 
C = Concluded Allgle 

M =  ~ ~ " ' 9 4  

= 15 .60 
1 - =  0 . 0 6  
ZU 

C = 3B038' 10".94 

M =  5 3 V . ~ ~  

U' = 11 '80 
I 

- 7 17 = o -08 

c = 4 6 ° 1 5 ' 5 3 Y ' ~ 1  

M =  4 0 ~ ~ 3 9  

w = 10 -50 
1 - - - 0 ' 1 0  
W 

C  = 54°29'40*'39 

M =  11''-34 

zu = 13 -00 
I 
zu - = o .08 

C  = 3 6 ° 3 3 ' ~ ~ " ' 3 4  

Angle between 

LXXV(Phvam~nhsl*i 

and 

LX (Tervddi) 

LX (Yervldi) 

and 

L I X  (Klnjarangudi) 

LIS(K6njarangudi) 

and 

LXXVII (Pgriynpatnam) 

LXXVII (Pgriyapatnam) 

and 

LXXVIII (Vllai Tiru) 

Circle readings, telescope being ~ e t  on L S S V  (Plivnrasanlmlli l'ivu) 

0" !A1 180" 2' 79" 13' 259' 13' 1680 26' 338°25/ 237"37' ST0 37' 81 (j049' 136~50' 

I I I I , I I I, I 

111 .06  111 .65  l 1 0 . 7 1  1 1 1 . 0 5  h 1 0 ~ 3 4 1 1 1 ~ 7 ~ 1 1 2 ~ 0 8 2 1 0 ~ 8 4 l 1 1 - 6 8 1  9 .33  
1  9.69 110.79 111 .53  110 .77  1  9 .83  1 1 1 ' 7 9  110.99 1  10.18 112 .66  1 1 o . m  
1 1 0 - 3 1  l 1 0 . 5 1  210 .57  110 .58  110 .87  1 1 3 ' 0 7  1 1 1 . m  l 9.94  1 1 1 . 9 8  110 .76  

10.35 10.98 10.94 10.80 I o ' j j  1 2 ' 2 0  11-36  10.32 1 2 . 1 1  10.03 

1 5 2 ' 3 8  1 5 2 ' 6 5  152 ' 62  2 54-71 h55.32 1  j2.36 152 .65  2 52-03 152 .55  1 5 3 ' 7 9  
1 52.34 1  52.22 2 52.64 1 52.51 1 54.82 1  53-13  1  52'50 1  52-16 1  51-80 1 54.56 
1 5 3 . 6 8  1 5 2 . 0 0  1 j j . 1 2  153 '08  154 .86  152 ' 42  152 .81  152 ' 82  2 51-94 252 '71  

52.80 52.29 5 i . 1 ~  53.43 55-00 52-64 52-65 52-34  52.10 53-69  

139 ' 90  1 4 1 . 2 4  139 ' 50  Z 39 '68  h39 .95  140.37 140.56 141 ' 70  140.72 141 .81  
~ 4 ~ ~ 3 8 ~ 4 ~ m 4 8 1 3 8 ' 9 6 2 4 2 ~ 2 2 h 3 7 ~ 9 5 ~ 4 ~ ~ ~ 2 2 3 9 ' 6 8 2 4 ~ ~ 7 5 ~ 4 ~ ~ 3 0 1 3 9 ~ 5 0  
1 4 0 ' 2 9  140 .99  1 3 8 ' 3 4  141 .44  1 3 8 ' 4 j  1 3 9 ' 9 6  240 .43  141 .42  1 1 0 ' 7 6  141 ' 81  

40'19 41.24 38-93  41.11 38.78 40 '48 40'22 41 '29 40.59 41-04  

2 9-94 110 .87  1 1 2 . 3 7  c?13'02 h10 '22  I 9 '52  2 I I ' s j  210 '73  110 ' 61  111 .38  
1 1 1 - 8  1 1 1 ' 7 1  1 I I ' j Z  1 1 0 - 9 6  h12.76 1 I o a I j  2 12-06  l 1 0 ' 6 9  111 .84  210'42 
111 .41  1  I Z ' O I  113 .72  111 ' 60  1 1 0 ' 4 1  111 ' 22  1 1 3 ' 1 6  110 .17  1 1 2 ' 0 9  110 ' 61  

10.94 11-53  12 -54  11.86 11 .13  10.30 12.26 10.53 I I . j r  10.80 



PRINCIPAL TRIANCIULATTON. OBSERVED ANGLES. 

At LXXVII (PZriyapatnam) 

April 1875 ; obeerved by dllr. U. Belcharn with Troughtola and S i n ~ n ~ '  24-inch Theodolite No. 1. 

Angle between 

LXXIX(B6msswbiMadam) 

and 
LXXX (Musal Tin)  

L ~ X  ( ~ ~ ~ 1  nvu)  
and 

LXXVIII (Valai Tivu) 

L X ~ V I I I  (vhlai nvu) 
and 

LXXVI (Appa Tin)  

LXXVI (Appa nvu)  
and 

LIX (Khjarangudi) 

Circle readinga, telescope being set on LXXIX (&mrnfi Madam) 

183" el' S021' 262" 32' 82"SS' 841°44' 161° 44' 60° 67' 240°57' 1400%' 3 ~ 0 ~ 9 ~  

n n n n n n n I n w 

h  26.02 h  27-25 1  2 6 - 0 4  1 96-89  1  26.45 127 .86  h  26.  I I h  28.09 2 26-79  228.51 
2 27.94 h 2 5 . 1 4  1 2 7 . 1 8  128.28 126 .27  128.02 h25 .26  h27.46 125 .55  127 .82  
1  26.47 1  25.32 1 26-38  1  27-64  1  25-22 1 28.44 1  25.75 127.46 1  25.97 1  27-22 

26.81 25.90 26.53 27'60 25-98  2 8 ' 1 1  25-71  27'67 26-10 27-85  

h  48 '88  h  47.47 1  45.15 E 46 '70  1 47.88 145 '63 .  h  4 8 - 5 3  h  46.91 1  46-33  1 4 5 ' 9 8  
1 4 6 . 9 0  h49 .41  1 4 6 ' 9 2  1 4 7 ' 5 7  1 4 8 ' 2 1  1 4 6 . 8 1  h48.84 h48 .78  147 .77  1 4 6 ' 7 4  
1  46.36 h  49-52  1  47-02  1 47 '63  1  4 6 - 6 0  1  4 7 - 6 0  h 4 9 - 3 3  2 46.85 148 .45  L 46.66 

47-38  48.80 46'36 4 7 - 3 0  47-56  46.68 48-90 4 7 ' 5 1  47-52  46'46 

h 1 9 . 6 2  h  18-59 l 2 0 . 9 8  121 .67  1 2 1 ' 2 7  2 2 1 - 8 4  h 2 1 . 3 4  h20.22 1 1 9 . 2 2  1 2 0 ' 2 5  
1 2 1 ' 6 6  h 1 9 . 6 0  1 1 9 . 0 9  1 2 1 . 4 3  L22.83 1 2 1 . 7 3  h21.35 h  1 8 . 8 4  1 1 8 . 9 1  1 1 9 ' 4 5  
1 2 1 . 4 2  h20 .71  2 19.61 121 .94  h20 .97  1 2 0 ' + 1  h  19.92 h  18 '94  2 20.46 l 1 9 . 0 0  

20.90 1 9 - 6 3  19.89 21.68 21-69 21-33  20'87 19 '33  1 9 - 5 3  19-57  

h 6 0 ~ 0 9 l 1 6 1 ~ 1 4  159 .19  2 5 7 . 7 1  159.09 1 5 8 ' 3 0 h 5 9 . 4 7  h61.43 1 5 9 ' 9 7 1 6 0 ' 3 6  
h  59'06 h  58'79 1 59'79 1 59'37 1 59-05  1  58 '24  h  59'06 1'60.00 2 60.72 1  59'00 
2 59.93 158.75 160 .94  1 5 8 . 1 1  h 5 9 . 3 4  2 57.84 258 .69  1 6 0 . 1 8  2 59.08 160'87 

59'69 59-56 59.97 58'40 5 9 - 1 6  5 8 - 1 3  59-07  6 0 ' 5 4  59-92 60'08 

df - Mean of Grou s 
w - Relative ~ e i $ t  
C - Concluded Angle 

M =  26"'83 

= I0 '60 
I - - - o -09  w 
C = 21'37' 2 6 " . 8 3  

M = 47"-45 

w = 10 -50 
I - - - 0 ' 1 0  
w 
C = 460 49' 47n'45 

M = 2ot'-44 

w = 
I 

9 '30 
- - - 0 . I 1  
w 
C =70 '18 '20" '44  

M = 5 g H - 4 5  

w = 1 3  '90 
I - - - o - 0 7  
w 
C=44O33'59"'45 

At LXXVlII (V4lai nvu) 

April 1875 ; obeerved by Mr. U. Belcham with Troughton and Simms' 24-inch Theodolite No. 1. 

Angle between 

L X X m  (APPaTivu) 
and 

LIX (Khjarangudi) 

Circle readings, teleacope being aet on LXXVI (Appa Tit-) 

0' 1' 180° 2' 79' 13' 869' IS' 16a0 46' 838' 26' 2s7°37' 57OS7' 316"49' 1 8 6  60' 

I m n n n w n n n n 

1  48.51 2 51-94  1 5 2 . 1 9  1 5 0 . 6 3  2 49.78 2 49.90 150.83 h 5 0 - 2 9  1 5 1 ' 3 0  1  49-32  
2 49.66 1 5 1 . 6 0  151 .06  1  51 .99  150.68 2 50.41 h 5 1 . 1 7  2 48.64 149 .38  2 48-21  
1 4 8 . 9 8  1 5 1 . 7 4  1 5 1 - 1 9  1 5 0 - 0 3  250.39 150.66 h 5 0 - 7 3  150 '25  l 5 1 ' 1 6  148.42 

49-05  5 1 - 7 6  51-48 50.88 50.28 50'32 50.91 4 9 - 7 3  50.61 48.65 

M = Mean of &ou r 
w - Hslative ~ e i g R t  - Concluded Angle 

M =  5oU'37 

W = 9 ' 2 0  

I - - - 0 ' I 1  
w 
C = 35O 28'  5oW*37 



?S-p. 
CEYLON BRANCH SERIES o r  TEE SOUTH-EAST COAST SERIES. 

At LXXVIII (Vtilai Tivu)-( Contiraued ). 

M - Men11 of O m o p  
wr - Rrlative We~ght  
C - Cuncluded Angle 

M =  38"'82 

1 6 - 9 0  
1 w - =  0 . 0 6  

C = 3 7 O  39'38"*82 

M =  9''.,+2 

w = 1 4 - 7 0  
I - - - o -07 
W 

C = 82'55' f . 4 2  

M =  6 1 " . 4 9  

w = 21  - 7 0  
' - - - o -05 
W 

C = Z ~ ~ Z Z '  ~"'49 

Angle botween 

LIX (Kfinjarangudi) 

and 

L X S V I I  (Pgriyapatnam) 

L X X V I I ( ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ) -  

and 
LXXIX ( B d m s l w h i  Madam) 

LXXIX(B~-&~~  Mdam)  

and 

LXXX (Musal Tivu) 

Circle readings, telescope being set on LXXVI (Appa Tim) 

0" 1' 180° a' 79" 13' 269" 13' 158" 26' 388' 26' 287' 87' bV0 37' 316" 40' 136" 60' 

I I, H u I n n v n n 

2 39-62 139.52 138.69 238.81 237.79 2 37.23 h39-25 h38.78 138.18 139.81 
139.57 238.97 1  ?9'48 138.48 137.85 137.60 h37.97 1 38.33 139.27 140.75 
1 3 8 . 9 6 1 3 8 . 7 7 1 3 7 . 4 5  140.05 1 3 9 . 6 4 1 3 7 ' 7 1  h37.85 139 .93138 .62  139.61 

39-38 39-09 38'54 39'11 38'43 37-51 38'36 39-01 38-69 40'06 

2 1 0 . 1 g l  8 - 4 3 1 1 0 - 6 7  1 9 - 0 1  1 9 . 8 9  1 9 ~ 3 8 h 1 0 ~ 9 4  1 8 ' j o Z  9.87 1 9 - 8 4  
1  8.24 2 8.90 1  9.58 28 .65  110 .13  1  8.74 1 9 '86 1 7 '43 110.22 1 8 . 2 5  
I  9 ' 4 5 1 1 0 ~ 1 2 1 1 1 ~ 2 0  Z 9 . 5 7 1  9'59 1 8 ' 2 4 1 1 0 ' 2 6  1 7 . 9 1  1  9 - 5 3  1 9 - 8 8  

9 -29  9-15 10'48 9 -08  9'87 8.79 10.35 7.95 9 '87  9-32 

160'18 Z61.23 1 59-93 161.18 160 '79  162.48 1162.04 161.69 161.68 161 '88  
Z 60'92 2 60'76 160.79 162 .53  261.60 162.90 161 .83  161 .89  161.77 162.52 
2 61'61 1  59'66 162.26 1 6 2 - 1 7  160.67 161.81 161.24 162.36 161.03 161 '29  

60'90 60.55 6c.99 61-96 61-02 62.40 61-70 61.98 61.49 61-90 

At LXXIX (Rtimasw&mi Madam) 

April 1875 ; obeerved hy Mr. Gr. B e l c h m  toith Troughton and Simms' 24-inch Theodolite No. 1. 

Angle betwen 

LXXXI(Ma*~B~atnam) 

and 

LXXXII  (Pbmurichss) 

L m I I ( P b m o r i c h h )  

and 

L X X S  (Muaal Tf vu) 

Circle readings, telescope being set on LXXXI (Maralcaykpntoaxn) 
f 

180'22' O0 2%' 269'33' 79'33' 938'45' 158'45' 67O67' 237"j7' 137'9' 817' 10' 

* (I n I, I n n I n n 

1 23'31 1 22.15 221'80 h  2 2 ' 2 2  2 22'36 1  21.71 2 21.72 1 24 '8 j  2 2 3 . ~ 2  h  24-38 
121.90 122-39  121 '50  h21.82 122.57 123.83 120.76 122.81 121.92 h23.87 
123.48 121.89 122.32 hz1.01 124-35  122.39 121.73 123 .11  h21.15 h24.92 

22'90 22'14 21-87 21.68 23.09 22.64 2 1 - 4 0  23'59 22'03 24-39 

2 30.60 129.49 129'80 L29.53 129.66 131.31 128.88 128 '82  130'35 h28.26 
129.31 129 '43  130 '09  h29 .29130 '42  131'02 130'06 229.52 230.24 h 2 9 - j 7  
229 .60130-98128 .95  h 2 7 . 9 4 1 3 0 ' 5 4 1 2 9 ' 3 3 1 3 0 ~ 1 3  128 '20  h31-13 h29-20 

29-84 29.97 29-61 28.92 30.21 30.55 29.69 28.85 30'57 29-01 

- 

di - Mean of Omupe 
w - ReIat~ve Weight 
C - Coucluded Angle 

M =  ~ ~ ~ ' 5 7  

= 9 
I - - -  0 ' 1 0  
W 

C = 18'57' z2".;7 

M =  29''-7% 

w = 19 - 2 0  

I - - o '05 
W 

C = 69°33'29n.7a 

L - 





go-x CEYLON BRANCH SERIES OF m SOUTH-EAST COAST 8ERIES. 

At LXXX (Musal !Civu)-( Continued). 

Angle between 

I;XXX1(Manrk~6rpatnam) 

and 

LXXXII (Phurichsn) 

Circle readings, telescope being set on LXXVIII (Vflai Tim) 

0"s' 180'2' 79' IS' 269" 13' 168"26' 338°26' 287°37' 67'87' 816"60' 186O60' 

m m m m m 4 n n m n 

2 20.36 l 2 0 . 6 0  119 .78  2 21-69  1  21-50 2 19.64 l z o ' o 6  E 21.23 t 2 1 . 0 6  Z 19-44  
l 2 0 ~ 6 9 l 2 2 ~ 0 7 l 1 8 ~ 3 4 l 2 2 ~ 1 5 l 2 1 ~ 2 7  1 2 1 - 5 7 1 2 0 . 9 9 1 2 1 . 1  h z o . o q l z o . 1 3  
l 2 0 . 3 0  Z21.25 118 .60  120.85 120 .77  120'80 1 2 2 - 3 6  120 .4  % hz1 .80  1 2 0 ' 3 1  

20.45 21-31 18-91 21-56 a ~ - 1 3  20.67 21-14 20.97 20'97 19.96 

H - Mean of Orou I 
w = ~ e l ~ t i v e  weigKt 
C - Concludeddngle 

M =  2oW'71  

= I 13 ' 7 0  
- - w - o -07  

C = 31" 16' 20"'71 

At LXXXI (Marakn yhrpatnam) 

*April  1875; and +April  1876; observed by Mr. C;r. Belcham toith Trozcghton and Simw' 24-inch 

Angle between 

t 
LXXXIV(Pis4su Mundal) 

and 
LXXXIII (Gandhambna) 

LXXXIII (Gandhamhna) 
and 

LXXXII (Phurichbn) 

1 

LXXXII (PGmurichh) 
and 

LXXX (Mueal Tim) 

1 

LXXX (MusalTim, 
and 

LXXIX (R6maswhi Madam) 

Theodolite No. 1. 

Circle readings, telescope being set on LXXXIV (Pisbsu Mundal) 

7'26' 187" 25' 86' 37' 266" 37' 165"49' 84b049' 246' 1' 6b0 1' 324' 14' 144' 14' 

m m n m m r( v m m I 

2 30.07 129 .42  2 30.90 2 31-80 2 31.47 1  30.20 130.66 2 30.58 1  30.56 130 '52  
129 .85  129 .74  1  29'62 130.22 1  32.29 130.02 130 .99  1  30.34 1 3 1 . 7 3  1 2 9 . 5 0  
128 .64  130 .47  1 2 8 ' 7 9  129 ' 77  1 3 1 ' 7 6  129 .94  130 .84  229 .93  132 ' 20  128 .88  

29.52 29.88 29-77 30.60 31.84 30.05 30 '83 30.28 31 '50 29.63 

Circle readings, telescope being set on LXXXIII (Gandhamtina) 

188'10' 2'10' 261°20' 81'21' 340°32' 160°32' 69'44' 239"46' 188'57' 318'67' 

w n m n 4 w n I n v 

h 4 2 - 8 4  h 4 3 - 3 4  1  41-84 h 4 3 - 4 3  h43 .73  h 4 4 - 7 6  143.35 142 .52  1 4 0 - 8 6  1  44-14 
644 .97  1 42.55 1 41.62 h 44.42 1 41'75 1  42.17 1  42.29 1 43-05 1 41-42 143 .43  
h 4 3 - 7 8  h44-04  142.09 h44 .64  142 .21  143 .44  143 .53  141.80 141 .82  2 43.77 

1 4 1 ' 6 7  144 '16  
I? 42.86 1 42.64 
1 4 1 ' 7 3  143 ' 11  

43-86 43-31 41-85 44-16 42-56 43-46 43-06 42-46 41'73 43'54 

h  42.54 h44 -47  43'46 h  44'45 h 44'53 h  43'85 2 43'94 2 43'69 1 46-92 I? 41-42 
h41 .62  1 4 3 ' 9 0  1  45'27 h43.23 h43.12 1  44.82 E 44 '54 I? 43-04 Z 47 '18 Z 41.35 
h  42 '84 h  43'38 1  44 '98 h 42'89 h  45 '19 1  44'85 1  44'58 2 44.48 1  46'75 1  41 '69 

1 46.06 1 42.43 
1 4 5 ' 4 7  142 '71  
146 .35  142 .11  

42-33 43.92 44'57 43'52 44-28 44'51 44'35 43'74 46-46 41-95 

h  7.22 h 4-45  1 8 - o r  h 6 '63  h 7 - 3 1  h  6.62 2 6.88 Z 8 -15  2 8 . 13  1 8 . 1 5  
h  7 -19  1  5.83 1  5 -90  h 7 -94  h  7'71 h  8 - 7 7  2 5 -78  1 7-18 1 6 - 1 3  1  8.60 
h 6 .86  h  5 - 8 9  1  6.63 h 6 '42 1  5 -41  1 7'17 1  7 - 1 6  2 6 . 6 7  h  6 ' 33  1 7 '69  

7 - 0 9  5'39 6 - 8 5  7 '00 6 -81  7'52 6.61 7 '33  6 .86  8 -15  

M = Mean of Groups 
w - Relative Weight 
C = Concluded Angle 

M = 301'-39 

= '3 ' 5 O  

- - - o - 0 7  
w 
C = 7" 24' 30"- 3 9  

M = 43"'00 

W = 12 '26 

I_ = .08 w 
C = 42" 57' 42# '99  

M = 43".96 

w = 
I 

5 '94 
- 0 ' 1 7  G -  

C = 96" 53' 43"- 96 

M =  6"'96 

= '4 '7O 
I - - - o - 0 7  
W 

C = 4 2 ' J r 6 '  6".96 



PBINCIPAL TRIANGULATION. OBSEBVRD ANGLES. 
81-F. 

At LXXXII (Pfimurichh) 

*Ap"it 1876 ; artd +April 1876 ; observed by Mr. G. Belcham with Troughton and Simme' 24-inch 

Angle between 

1 

LXXX 
and 

LXXIX (R6maawimi Madam) 

CXXIX (Bbmnswimi Madam) 

and 
LXXXI (Marekaylrpatnam) 

LXXXI (Mamkaylrpatnarn) 

and 
LXXXIII (Qandham4na) 

t 
LXXXIII (Qandhamiun) 

and 

LXXSV (Masinam Karai) 

I'heodolite No. 1. 

Circle readings, telescope being aet on LXXX (Musnl Tivu) 

0' 2' 180' 2' 79' 13' 25Q0 13' 168" 26' 338' 26' 237'37' 67O 37' 816°60' 136O 50' 

N w n I n n I n I N 

h 8 .64  1 9 - 5 3  1 8 - 7 6  h r o . 3 4  L 8.71 h 8 .75 h  8 .59  1 8 - 7 5  2 7 - 6 4  1 7 - 2 7  
1 8 . 5 2  1 1 1 . a q  h  8 ' 3 3  110.45 h  7 '97  h  7 '72  h r o . 2 0  1 7'76 1 7 '33  1 7 ' 9 7  
1  8 . 1 6  1  8.08 h 7.99 h  8.99 h  8 .84  h 9.13 h 8 - 8 8  1 8.61 1 7.97 1 7.88 

h 10.39 

8.44 9 -62  8 - 3 6  9 - 9 3  8 - 5 1  8 - 5 3  9 -52  8 - 3 7  7 -65  7.71 

h 44'61 1  44.83 1  46-70 h 45-46 147 .01  h  47-74  h  46.63 h 44-54  1  46.02 E 45-42 
1 4 6 ' 7 8  1 4 3 . 1 1  146 .72  II 45 .18  h 46-00 h47 .29  h45.87 146 .35  1 4 6 . 5 0  E 47.41 
144 .42  1 44.91 1  45 '74 h 46 '38 h 46'80 h 45.57 h  46'50 1  46.55 145 .74  1 46'56 

h  46'39 

1 5 - 2 7  44-28 46.39 45.67 46.60 46.87 46.35 45-81  46.09 46.46 

h ~ 2 ~ ~ ~ 1 ~ ~ ~ ~ ~ 1 3 2 ~ 1 7 h ~ ~ - 1 5 h ~ o ~ ~ ~ h z 8 - ~ a h ~ 1 ' 4 ~ h ~ 2 - z ~ 1 3 1 ~ z 4 1 ~ z ' 8 ~  
131 .44  1 3 3 ' 1 7  130 .80  L33.26 h33.01 b30 .83  6 3 2 . 2 3  132 .15  1 3 1 . 1 5  1 3 1 . 1 9  
1 3 3 ' 8 6  132 .96  132 .00  1134.72 11 30.74 h31 .64  h31 .52  132.03 133 .31  130.85 

-- 

32.59 33 '13 31'66 34'04 31 '43 30'40 31-74  32'14 31'90 31.64 

Circle readings, telescope being aet 011 L X X X I I I  (Gandhamina) , 
0" I' 180" 1' 7Y0 13' 269" 13' 168' 26' 338' 26' 237' 37' 57' 37' 316' 50' 136°60' 

n I w v v " N II 

1 4 4 ~ 1 0 2 4 6 ~ r 6 2 4 5 ~ 5 4 1 4 5 ~ 4 0 1 4 3 ' 6 9 1 4 3 ' 7 6 1 4 4 ' 6 2 1 4 5 ' 1 2 Z 4 4 ' 9 9 1 4 4 ' 1 9  
1 44.74 144 .90  1  45.41 1  45-69 1  44.26 1 44.37 1  4 5 7 5  1  44-15 1 4 5 . 7 7  1  4 j . 75  
2 4 3 ' 8 4 1 4 4 . 3 6  1 4 4 ' 9 3  1 4 5 ' 3 4 1 4 3 . 9 3  1 4 3 ' 7 4 1 4 5 ' 7 9 1 4 5 ' 0 0 1 4 4 ' 2 0 1 4 6 ' 1 4  

44.23 45-14 45.29 45-48 43'96 43'96 45'39 44'76 44'99 45'36 

M - Mean of Oroupr 
w - llelative Weiwllt 
C - Cotlcluded Angle 

M =  8".66 

w = 13 -56 
I - - - o -07  

2(1 

C = 29O57' 8".66 

M = 45-.98 

= I3  .38 
I - - -  0 - 0 7  
W 

C = 2 l 0 5 2 I 4 5 " . g 8  

M = 3 2 " . 0 7  ' 

w = 8 ' 2 0  
I - - - 0 'I2 
w 
C = r 1 g ~ 5 5 ' 3 2 ~ ~ 0 7  

M =  44"-86 

W = 2 2 ' 2 0  

I = , .05 
w 
C = 1 6 O 1 6 ' 4 4 " * 8 6  

At LXXXIII (Gandhamilna) 

April 1876 ; observed by dlr. Gr. Belcham faith Y'rotcghton and Sinlms' 24-inch Theodolite No. 1. 

Angle between 

LXXXV(M.dnmKard) 
and 

LXXXII ( l'6rnurichh) 

Circle readings, telescope being set on L X X S V  (Mndnam Karai) 

0" 1' 180° 1' 79' 18' 26S0 l a 1  168'25' ,338O 26' ?87°3i' 6 i 0  37' 316" 60' 1RG060' 

V N I # ,# I W W W W 

121 .47  121 ' 14  2 22.37 t? 21.06 219 .25  2 20.6: I? 21.43 220 .39  ~~~~28 1 19'72 
1 z o . y g  121 .35  120 .71  I r c . 84  1 2 1 3 0  / 2 0 . 2 6  l r 1 . 8 1  1 1 9 . 7 1  i 19 -31  1 Iy .o . l  
122 .19  120.85 120 .81  120 .58  l 2 1 ' 0 7  120 .42  120.72 1 2 0 . 6 3  120 .98  120 ' 33  

M - 3lran of Q r o ~ ~ p e  
to = I{CIIII  t v e  W ~ i ~ l t t  
C - Cu~~cluded Atlglo 

111 = ~ 0 " -  j a  

, = ,, ' 7 0  
' - - - 0 . 0 5  

21-55 21-11 21-30 20.83 20.54 20.45 21.32 20.24 20'19 19 '70  c = H ~ ~ 2 1 ' 2 0 ' ' ' j 2  



e2-F. 
CEYLON BRANCH SERIES OF THE SOUTH-EAS'C COAST SERIES. 

M = Mean of oroupr 
w - Relative Weight 
C - Conoluded h g l s  

M = 43'" j7 

,,, = 16 .90 
I - - - o -06 
w 
C = 17O 6'43n-57 

M =  4ou'52 

w = 8 '80 
I - - - 0 'I1 
w 
C = 1 1 0 ~ 4 9 ' 4 0 ~ - 5 2  

M=33'"05 

W = 20 '40 
- - - 0 'Oj 

w 
C = 55O 4'33u-05 

M = 5 y W . j 3  

=33'30 
- - - o -03 

w 
C = 2°33'j9"'53 

M =  42u'r3 

W = 16 -40 
I - - =  0.06 
1U 

C = 92O 3'42Y-13 

At LXXXIII (Gandhamha)-( Continued). 

Angle between 

LXXX1l (P6mluioMn) 
and 

LXXXI (Marnkay&patnslll) 

LXXXI(MarsLaybrpatnam) 

and 
LXXXI V (PisBsu Mundal) 

LXXXIV(PishuMunda1) 
and 

LXXXVI (Kachi Tivu, N.) 

LXXXVI (B;achiTivu, N.) 
and 

LXXXVII (Kachi 'l'ivu, 8.) 

LXXXVII(KachiTivu,S.) 
and 

LXXXV (Ildasham Karai) 

Circle readings, telescope being eet on LXXXY (Masinam Karai) 
0'1' 180°1' 79" 18' 269" 18' 158"26' 838'25' 237°37' 67'37' 31@60' 136'60' 

I 

I ,I ,I ,, ,I ,I , I , I 

1 42-85 1 42.37 2 43'34 1 43'94 1 44-96 1 42'80 1 43-26 1 42-76 1 45.00 1 44-00 
143.60 144.09 142.80 144.47 142.64 143.55 143.21 1 42-17 l45.90 143.54 
142-77 144'11 142.49 144'42 2 43-83 143'78 1 43'28 143'11 144'51 143.09 

43'07 43'52 42-88 44-28 43-81 43'38 43'25 42-81 45-14 43-54 

140'39 142.19 140.11 139.88 Z38'j3 142.08 140.33 c? 41-38 140'71 1 41-57 
~ 4 0 ~ 3 2 ~ 4 0 ' 0 5 ~ 4 1 ' 7 7 ~ 3 9 ' 2 3 ~ 3 9 ' 5 4 ~ 4 0 ' 4 0 ~ 3 9 ' 8 1  142~83140~22139~47 
139.68 140.45 140.71 140.15 137.82 141.88 139.93 142.42 139.72 141.89 

40'13 40'90 40-86 39-75 38-63 41-45 40-02 42.21 40'2~ 40.98 

131'87133'57133'86133'41133'13132'55132'51 1?32.93133'27131'98 
131.98 133'25 131'48 133-50 134'33 133'20 133.46 132"23 132-68 133'32 
2 32'56 1 33-39 133.46 133'12 1 35-15 133'03 1 32-76 1 32'41 134'95 132'13 

32'14 33'40 32'93 33'34 34-20 32-93 32-91 32'52 33'63 32-48 

159'31 159'25159.39160.85 159.15 160.25 159.99158.88159.23160'45 
i60.32 158.90 160'84 1 59.56 1 58-29 159.11 1 58.70 1 59-69 160'21 I 59-44 
159'75 158-29159'07 159'22 158.76258'71 260.47 159'57 160.28259'91 

59'79 58.81 59'77 59-88 58'73 59'36 59'72 59'38 59'91 59'93 

144.41 141'69 141.35 140.07 1 44-42 140.61 142.47 I 42'56 142.08 241.88 
Z 42-41 141.38 142'31 141'91 142.23 [qa-47 142.77 141.60 141'74 141'23 
2 42-53 1 41'38 142'25 2 42-43 143.81 141.86 142.~0 lq1.89 142.11 141.88 

43-12 41-48 41.97 41-47 43-49 41-65 42-48 42.02 41'98 41-66 

At LXXXIV (Pisku Mundal) 

April 1876 ; obeemed by Mr. GL. Belcham with Troughton and Simme' 24inch Theodolite NO. 1. 

itf P. Meat1 of h u p a  
w - Relative Weight 
C - concluded Angle 

M = 25"' 22 

, 3 '30 
I - - - o -30 
W 
C = 119~2j'2,5"'22 

Allgle between 

LXXXV1(KachimmlN') 
and 

LXXXIII (Qandhamh) 

Circle readings, telescope being eet ou LXXXVI (Kachi Tivu, N.) 

181' 12' lo 12' 260° 24' 80' 24' 389' 36' 159' 86' 680 $8' 238°48' 138O 1' 818' l1 

n n n N n n Y I, m n 

124-81 123-25 Z 26-75 124.52 127.33 125.76 Z 28.~5 128-77 Z23.06 I 28.34 
1 25.26 122.50 226.79 1 25.07 126.97 122.67 123.40 123.93 122.52 1 26-76 
125.75 125-00 125.53 122'83 2 28-69 E 22'26 124'45 2 24'48 1 24-10 126.79 

25-27 23'58 26.36 24-14 27.66 23'56 25-97 25'73 23-83 27-50 



PRINCIPAL TBIANGULATION. OBSERVED ANGLES. 8 3 7 .  

I 

L 

At LXXXIV (PisBsu Munda1)-(Cm8tinued). 

Angle between 

LXXXIII ( G a n d b h a )  
aud 

LXXXI (Marakayirpatnam) 

Angle between 

LXXXPIII (im.n.~amunai) 

and 
LXXXIX (orimunai) 

Circle readings, telescope being set on LXXXVI (Kachi Tivu, N.) 

181°12' lo 18' Z60° 24' 80° 24' 389' 36' 16Y0 36' 68' 48' 238°48' 13Sa 1' 81a0 11 

n I I n n n I I n w 

1 48.23 1 48'37 1 48'82 1 48-17 1 49-16 1 49-88 1 48-50 1 47-50 2 50'04 1 46.90 
Z 19-14 2 18-78 1 47.96 1 48-13 1 47-21 2 47-96 1 47-19 1 15-49 1 49.18 1 50.68 
147'97 147.90 147'70 147.65 146'85 2 49'91 149.15 2 50.62 148.03 148.02 

48-55 48-35 48-16 47-98 47'75 49-25 48-38 47-87 49-08 48-53 

iif - Mean of Qroupa 
w - Relative Weight 
C C ~ n ~ l u d e d  Angle 

M = 48"-39 

= 16 ,40 
I - = o .06 
w 
C = 61O 45' 48If 39 

At LXXXV (Mastinam Karai) 

A p d  1876 ; observed by Illr. G. Belcham with Troughton arnd Sinam' 24inch Theodolite No. 1. 

O0 1' 180' 1' /Yo IS' 269°131 168O 26' 038O26' 237'87' 6?0371 816°40' 196049' 

m n 4 n 4 4 n w II I 

1 30'57 1 31'78 130'51 133'33 131'41 2 29-66 231.54 128.89 131.49 129'40 
131.39 130'79 2 29'75 132'45 130'01 2 30'42 130'31 131'32 128-91 128'13 
2 30'07 Z 30'46 132'06 132'55 130'90 131'00 130'83 E 32-60 131.29 Z 30'81 

1 31-97 130'64 

30'68 31-01 30.77 32-78 30'78 30'76 30-89 30-86 30'56 29'45 

w - Relative ~ e i & t  
C ' Concluded 

M =  3 0 ~ ~ 8 5  

, = 11 -16 

I -  - - 0 .og 
w 
C = 2 7 O  46' 3oa.85 

it2 - Mean of Qrou 
w - Relative w e i g G  
C - Concluded Angle 

M =  54".38 

= ' *o  
1 - - - o '15 
w 
C = 8r0 21' 54#*38 

M = 62".12 

UJ = 13 -30 
1 - = 0 '08 
w 
C = 78'34' 2#'12 

Circle readings, telescope being set on LSXXII (Plimurichhn) 
Angle between 

O0 0' 180' 0' 79O 18' 259' 13' 168O 26' 838' 25' 237O 87' 67' 37' 316O 64' 186°S4' 

LXXXII (PfimGchh) 
and 

LSXXIII (GtandhamBna) 

LSXXIII(Gandhamha) 
and 

LXXXVII (Kachi Tim, 8.)) 

I n n I n 1 n I) 4 1 

152.81 153.51 1 53-72 2 54.64 253.91 152.5) 157.90 2 56-61 154.35 15r79 
2 55'86 153'91 154.02 154'41 2 52-98 2 53.03 156.82 2 56-09 155.70 153'90 
154'64 153'94 153.72 154.52 153.71 152'83 155'39 154'62 154'zo 154'17 

54'44 53'79 53-82 54-52 53'54 52-80 56-70 55'77 54'75 53-62 

162'25 161.79 161'27 163'35 2 62-29 163'26 161'82 161'78 1 6zmi4 161'2 
161.38 161.15 162.88 162.58 163'36 162.42 163'53 161.82 162.19 159'3 8 
162'68 161'33 162.51 162'09 162.97 163.14 163'13 162'24 161.18 160'2y 

62-10 61-4a 62.22 62-67 62.87 62-94 62.83 61-95 61.84 60.32 

At LXXXVI (Kachi Tivu, N.) 

April 1876 ; ob8erved by Mr. G. Belcham with Troughton and S i m d  24-inch Theodolite No. 1. 

Circle readings, telescope being set on LXXXVIII (Amanakamunai) M -  meat^ of Qrou r 



84-F. 
CEPLON BB,ANCH SERIE8 or THE SOUTH-EAST COA8T SERIES. 

At LXXXVI (Kachi 'J!ivu, N.)-( Continued). 

Angle between 

LXXXIX (Orimu-) 
and 

LXXXVII (Kachi Tivu, 8.)  

LXXXVII(KmhiTivu,R.) 
and 

LXXXIII (Qmdbm4na) 

LXXXIII (-&*ha) 
and 

T,XXXIV (&en Mundal) 

Circle readings, telescope being set on LXXXVIII (Amnnakamunai) 

o" 1' 18W 1' 79" 13' 259' 13' 158'26' 838' 26' 237' 37' 670 37' 316" 49' 136" 49' 

I n n n t n n v w n 

249.65 250 '34148 '56150 '92  1 4 8 . 2 0 1 5 0 ' 5 2  146.11 2 4 9 . 1 9 2 4 6 . 4 6 1 4 7 . 1 5  
149 '89  152 '23  148.19 150.85 2 50.63 149.15 147 '38  145.84 146.55 146.27 
1 4 9 ' 8 7 1 4 9 . 6 2  2 4 7 ' 6 0 1 5 0 ' 6 0 1 4 9 . 9 8 1 4 7 . 9 9 1 4 6 . 8 0 1 4 7 . 1 3 1 4 5 ' 4 6  146 '90  

1 4 6 ' 3 1  148.52 

49-80 50.73 48-12 50.79 49-60 48-49 46.76 47.67 46.16 46'77 

121 '91  221.43 b 2 2 ' 0 0  1  17.53 I? 21-08 1 2 o . p  223.75 124 '77  223'54 2 25-76 
121.45 120 '42  124.54 120 '13  121.15 124 '52  125 .51  124.56 124.97 124.57 
122-4g  1  a1.56 122.75 1  1 9 . ~ 4  1  z o - z ~  123.81 124 '60  124.38 126.06 124.19 

123 '79  

21.95 21-14 23-10 18-97 20.81 23'26 24-62 24-57 24'86 24-84.  

160.82 159'03 2 58-01 160.21 164 '63  Z 61.47 161.80 161.09 1 6 1 ' 6 3  160'87 
160.89 1  57.43 160.3a 158.60 163.39 160.17 161 '21  160.55 160.00 161 .03  
2 61-10 2 58-61 160.22 160.36 162.66 160.64 160.65 160 '17  161.09 1  59'99 

60.91 58-36 59-52 5.9-7a 63-56 60.76 6 1 . a ~  60.60 60.91 60'63 

M = Men11 of @roup. 
wr = Rrlstire Weight 
C = Cunclt~ded Angle 

~ = ~ g " . ~ ~  

u, = 3 - 2 2  

I - - -  0 ' 3 '  
w 
C = 79' 58' 48u. 49 

M =  22"'81 

w = 2 -30 
I 
w - = o -43 
C = loo0 10' 22*)*81 

M = 60"-62 

= 5 '10 

- - - 0 - 2 0  
w 
C =  5'30' 0 ~ ~ 6 2  

At LXXXVII (Kachi Wvu, 5.) 

April 1876; obaerued by Mr. Cf. Belcham with Troughton and Simnra' $&inch Theodolite No. 1. 

Angle between 

L X X X V ( n T ~ R ~ m K a ~ )  
and 

LXXXIII (Gandhmmha) 

LXXXIII (&dhamh) 
and 

LXXXVI (Kachi Tivn, N.) 

Circle readings, telescope being set on LSSXV (Masinam Karai) 

18S046' 8'48' 263'68' 82'68' 3420 10' 162' 10' 61'22' t41°22' 140°35' 800°35' 

'I n n II w 4 4 n 9 n 

Z 17-60 2 17'66 h  14-25 h 14.84 h  16-36 h 18-52 h 15-76 h 14.30 1  17-18 1  14-48 
117.52 218.38 A14.38 h  15.92 h14.30 h 18.93 Ir 13-78 h 19.36 116.89 114 .51  
1: 16.44 115.74 113 '43  114 '45  h14.90 h17.40 11 15.32 h16.91 116.40 114.92 

17-19 17-26 14'02 15-07 15'19 18.28 14-95 16-86 16.82 14-64 

131.84 131-05 130 '83  132.50 130 '73  132 '84  h32.19 h29.50 131 '42  131 '69  
2 32'31 1  29-34 2 31.50 133 '73  129 '29  132 '45  A31.42 /131'04 130.17 131 '50  
130.83 l31 .85  131 '45  2 33-54 129.80 131.73 631.17 h31 .38  131.24 131 '94  

- 

31'66 30.75 31'26 33'26 29-94 32-34 31-59 30'64 30.94 31.71 
* 

M - Mean of (3roup. 
w - KC.Iative Weight 
C = Coucluded Angle 

M =  16".03 

= 4 '40 
I - - - o ' 2 3  
W 

C = g 0 2 2 ' 1 6 " 0 3  

M =  ~ I * - J I  

w = 10 -00 

I - - - 0 ' 1 0  
w 
C = 7 7 ° ~ j 8 3 1 * ) ' 4 1  



PRINCIPAL TRIANGULATION. OBSERVED ANQLES, 
85-I?. 

At LXXXVII (Kachi nvu, 9.)-(Continued). 

Angle between 

LXXXVI(K=hiTivu,N.) 
and 

LXXXVIII (haakamunai)  

L x x x v ~ n  (Amnnakcrmunai) 

and 
LXXXIX (Urimunai) 

Circle readings, telescope being set on LXXXV (MseBnam Ka,rai) 

183" 46' 8" 46' 262" 68' 82" 68' S4zo10' 162" 10' 61' 22' 241" 2Z' 14O085' 820°36' 

#I n I n 4 n I n w " 
1 45-86  1 4 5 ' 8 1  1 4 j . 5 7  I  4 4 - 5 1  1 4 7 ' 3 6  1 4 6 ' 4 0  h46 .53  h 4 6 - 8 0  1 4 4 ' 9 0  2 45'00 
1 4 5 . 8 4  1 4 6 . 5 8  1 4 6 . 1 0  2 44-14  1 4 8 . 0 8  1 4 6 . 3 6  h 4 4 - 7 2  h46 .75  1 4 7 . 3 8  1 4 7 . 7 9  
1 4 6 . 3 5  1 4 6 . 2 0  1 4 6 . 8 0  143 .70  147 .02  1 4 5 . 0 1  h 4 5 . 5 4  h45.90 1 4 5 . 4 5  1 4 5 . 0 1  

46-02 46 'ao  46 '16 44-12  47.49 45 '9a 45-40 46 '48  45.91 45 '93 

1 4 6 . 3 7  1 4 3 ' 2 6  1 4 6 . 2 1  2 4 4 - 1 8  244.11 1 4 4 ' 1 1  145 .60  h44.01 1 4 4 ' 6 3  1 4 4 ' 9 9  
1 44 '62 1 44.38 1 44 '88 1 44-48  1 45'30 1 43 '  12 h 46.41 h 44 '20 1 43'56 1 44'  14 
I  44.73 1 4 2 ' 7 6  146 .08  144 .50  1 4 5 . 5 3  1 4 3 . 8 6  h 47 '80  h 44-88  2 45.74 1 46.61 

- 

45'24 43'47 41-72  44 '45 1 4 - 9 8  4 3 - 1 0  46-60  41-36  4 4 - 6 4  45'25 

X - Mean of Orou I 
v - Relative ~ e i $ t  
C - Cuncluded Angle 

M=45"*98  

w = 1 1  - 8 0  

f_ , - o -08 
w 

C =69°z7'45"'98 

M = 44''. 84 

= 9 -60 
I - - - 0 ' 1 0  
w 

c = z 7 0 3 9 r 4 4 ~ / . 8 4  

At LXXXVIII (dmanakamunai) 

March 1876 ; observed by Mr. GL. Belcham with Troughton agtd Simme' 24-inch Theodolite No. 1. 

Angle between 

LXXXIX Primunai) 
and 

LXXXVII (Kachi Tivu, 8.) 

LXXXVII(KachiTivu,S.) 
and. 

LXXXVI (Kachi Tivu, N.)  

Circle readings, telescope being set on LXXSIX (Orimunai) 

0'0' l8O0O' 79" 13' 269'18' 168"%' 3380%' 297" 87' 67'87' 31tT040' 1188'49' 

n w 4 n w n w n w I 

1 1 9 - a o  1 1 7 . 8 4  I 18.41 I 1 8 - 4 9  1 ~ 9 - 9 2  1 16-94  h19.53 h 1 9 - 7 5  h 21-15 h 1 5 - 5 3  
i 18.85 1 17 .34  1 18-82  1 1 9 - 7 3  i 20.31 i 16.27 h 1 9 - 6 8  h z 0 . 8 6  h20 .83  h 17-04 
1 18-20 1 19-75  1 19-42  1 19-30 2 18.51 1 1 8 - 4 7  h 1 6 - 6 8  h 31.04 h z 1 . 3 5  h 1 7 - 2 5  

18.75 18 '31 18.88 19-17  1 9 - 5 8  1 7 - 2 3  1 8 - 6 3  20.55 2 1 - 1 1  16-61 

1 60 '24 1 6 1 - 4 7  1 62"64 1 59.07 1 60 '95 1 62 '14 h 57'74 h 59'39 h 58'  18 h 58'07 
1 6 0 - q o 1 5 9 ' 3 0 1 6 1 . 5 3  1 5 9 . 1 4  1 6 2 . 6 6  1 6 2 . 1 7  h59.12 1 5 8 . 5 1  h58.54 h59.76 
161.50 1 5 9 . 7 6  1 6 0 ' 7 1  1 j9 .35  161 .06  1 6 1  '16 h 59.14 h 6 0 . 3 8  h 58.13 h 6 1 - 3 2  

60.71 60.18 61 .63  59-19  61.56 61.82 58-67  59 '43 58.28 59-12 

M - Mean of Gmu 
v - Lldlative w e i g C  
C - Concluded Angle 

M =  1 8 " . 8 8  

w = 4 '90 
- I - - 0 ' 2 0  
w 

C=;r5°z6' i8".88  

M = 60''. I P 

lo = I 5 '50 
- = o - 1 8  
w 

= 204,. O ~ . l l  

At LXXXIX (Orimunai) 

March 1876 ; obeerved by Mr. G. Belcham with Tt.oughton and Ximme' 24-inch Theodolite No. 1. 

M - Mean of Qrou r 
v - Relative weigEt 
C - Concluded Angle 

M = 46". 34 

w = 4 - 1 %  
1 - - - o -24 w 

C = z053'46"*34 

Angle between 

LXXXYII (KschiTfvu,S.) 
and 

LXXXVI (Kachi Tivu, N.) 

Circle readinge, telescope being set on LXXXGII (Kachi Tfvu, 8.) 

76066' 266O65' 166°7' 83607' 285" 19' 66" 18' 814"31f 134°31' 83'43' 21S043' 

4 I 4 w o w n I n v 

1 4 7 ' 8 5  1 4 5 ' 0 8  1 4 6 . 8 4  1 4 4 ' 8 9  1 4 8 . 1 7  h 44-87  1 49-10  2 44-92  1 4 6 - 1 5  1 4 4 . 8 0  
2 4 7 - 5 8  1 46-09 1 48.60 1 46'  12 1 49-36  1 44'77 1 46 '07 1 44 '64  1 47-61  1 44 '93 
249.03 244 .99  2 44-71  144.30 h 4 9 . 6 0  2 4 6 - 7 8  1 4 7 ' 9 0  1 45 '05 1 4 5 ' 2 0  145 .11  

1 4 5 ' 6 8  1 4 6 . 2 1  

48-15 45 '39 46.46 45-10  4 9 - 0 4  45 '47  47 '69 44 '87 46-32  44'95 



86-, CEYLON BRANCH SERIES or THE SOUTH-EAST COAST SEBIES. 

May 1883. 

- 

At LXXXIX (0rimunai)-( Continued). 

W. H. COLE, 

In charge of Computing O$iw. 

If - Mean of h n p  
w - Relative Weight 
C = Concluded Angle 

M = 

w = 4 -05 
- I - - 0 ' 2 5  w 

C = 7 4 O  o'loY-2~ 

Angle between 

L m V I  (Kachi%,N.) 
and 

LxxxVIII (Aman~amumi) 

Circle readings, telescope being set on LXXXVII (&hi !Fin, 8.) 

760 66' 266" 66' 166' 7' 8360 7' 286' ICY 66' 18' 814' 81' 13C 81' 88O $8' %lSO 48' 

7 w w n w w I w w 

1 8-41 2 11-83 2 10.29 l Ir'oo 1 9-13 h 10'58 Z 9.07 1 10.61 1 7'29 1 11-20 
113'59 2 11.64 2 8-76 112.32 h 8'03 F 10.80 1 8.22 110.78 2 8'66 111'02 

Z 13.11 211.46 110.83 112'55 h 9.68 l10.99 Z 6.92 1 9-81 2 7'66 112.09 
Z 11-61 f !::; 

10'59 11-64 10'37 11-96 8'95 10.79 8-07 10-40 7'87 11-44 



SOUTH-EAST COAST SEEIES AND CEYLON BRANCH SERIES. 87-, 
I n  the calculations of the weights of the observed angles by the formula given in Section 4 of Chapter VII  of Volume I1 and 

illustrated by an example in the foot note to page 842 of the same Volume, it is necessary to employ the squares of the apparent errors of 
observation and graduation. These data have been employed to ascertain the e.nr.8. (error of mean square) of ohemation of a single 
measure of an angle, and the e.m.8. of graduation and obsmation, of the mean of the measures on a single mro, for each group of -181 
measured with the same instrument, by the same observer, and under similar circumstances. 

The instrument employed was Troughton and Bimms' %-inch Theodolite No. 1, having 5 microscopes to read the azimuth circle; 
obeervatione were taken on 6 pairs of zeros (facs rig# and focs kfl) giving circle readings at 12' apart. 

Sum of squares of apparent errors of observations. 
The e'm'c' pf ohmation of a sing1e measure of an =gle = d N o .  of obaerpat~ons-No. of angle. x No. of change8 of zero. 

The e.m.8. of graduation MICE o h m t i o n  of the mean of the = d  Sum of squares of apparent errors of zero. 
measures on a single zero No. of angles x (No. of changes of zero - 1). 

W. H. COLE, 

m ~ b t g ~  of ~bqp&e OB~. 

Group 
Obrerver 

and Inrtrument 

Number of 

e. m. 8. of o k r a t i o n  of 
a ringle mwure 

Lt.401. B. R. Branfill, 
ton and Simmr' 24-inoh 
odolita No. 1. 

e. m. r. of gmduation and 
o b m d i o n  of s eingle zero 

Plainq 

,, I1 

and 8immr' %-inch Theodolite 

Cnptain T. T. Curter and Mr. 
(3. Belcham, Trou hton and 
8 i m m  24-inch heodolital 1 #* 

No. 1. 

Lt.-Col. B. R. Branfill, Captnin i T. T. Carter and Mr. O. Bel- 

l l ohm,  Troughton and 8immr' " 
W-inch Theodolite No. 1. 

I Captain T. T. Carter, Trough- 
ton snd Bimms' Winch The- I odolite No. 1. 

o # 

7 11 

7 11 

Mr. GI. Belcham, Troughton 
7 1s  

1 1% 

7 1s  

8-09 

1 

8-07 

8 .M 

8.10 

146 

24 

1460 

240 

4614 

761 

140 

27 

887 

1980.96 ) 
u14-1480 

789.70 * 
{ ] - * O".- [ lm-l,. 1 - * O'j.776 

[ 806'68 1'- * 0 -776 i 1°''18 1'- + 0 -684 
761 - 240 240-24 

lM0 

270 

8870 

4804 

872 

10441 

1400-140 

I 872 m"6 - 270 
-l 0 .@l6 

176.91 * 
{ ] - f 0 '848 

6094.60 

- 





-SOUTH-EAST COAST SERIES. 

PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES, 



SOUTH-EABT COAST SERIES. 

Figure No. 55. 

In the table8 of the eqiiations between the factorn the co-e5cients of the term8 below the diagond am omitted for convenience, the w-emcient of the plh term 
in the qth line being nlwsyn the w n e  w the w-efficient of the pth term in the ptb line. 

Obeerved Anglea 

a, 
No. Value a * ~  z 

4s 

0 1 11 

1 67 11 28.89 -03 

2 43 51 15-82 -08 

3 68 57 18.27 -03 

. 4  58 7 20.96 -08 

5 68 41 56.78 -08 

6 53 10 44-45 -06 

7 56 3 23-51 -03 

8 47 44 35'89 '03 

9 76 12 2-79 -03 

10 67 50 47'10 '07 

11 60 28 22-73 .05 

12  51 40 52-45 -03 

1s 61 59 47'13 '03 

14 71 29 1-90 -04 

15 46 31 13-66 -05 

16 48 47 12-49 -05 

17 68 33 26-67 - 0 2  

18 62 39 24-19 -06 

Valuea of the Factors 

= + 2.9425 

X, = - "9347 

X, = + 2.1349 - 

)I4 = + "7973 

)I6 = - 3-1625 

)I6 = - 0.6775 

h = + 0.2944 

% = + 0.3690 

Equations to be eatisfied Factor 

... . . .  x, + x, +x, ... - - el = - 0'129, \ 

... ... ... x4 + x, +x6 
- - e2 = - 0.284, Xp 

... x, +% +$ ... ... - - e , =  + 0.046, 5 

... X ~ O  +Xll +x19 . ... - e4 = + 0'2571 X4 
- 

... Xu + X14 +X16 . . *  ... - - e, = - 0.105, & 

... X16 $ X17 +xle ... ... - - e 6 =  + 0.089, A,, 

'1 +x4 +9 1 +x16 = € + = + 0 . 0 8 ,  & 
gx, -22x9 +16x, - 8x6 + 5 %  -19x8 

= e,, = +35'0, 
+17x12 -12xll + 2 0 X 1 6  - 7x14 + 1 0 X 1 8  - 8x17 

x, 

Equations between the Factore 

Co-e6ciente of 

h &a h A, A5 A, +I % 

... ... ... 0'129+0'14 ... ... +0.03 - 1 - 4 9  

... ... ... + 0 . 2 2  ... +0.08 + 0-32 

... ... ... +oSog +ovo3  - 0 ' 4 2  

... ... +0.15 +omo7 - 0.09 

+oV12 ... + o a o 3  + 0.72 

* +om13 +0'05 + 0 . 4 4  

... +o-29 

No. of 
e 

1 

2 

3 

4 

5 

6 

7 

+35'0 I + I  18-32 

Angular errors in seconds 

x1 = + '097 = + '073 xl, = - -086 

x9 = - '414 xg = - ' 146 x14 = - 230 

x, = + -188 x9 = + -119 xl6 = + -211 

x4 = - -131 xlo = + -146 x16 = - -019 

x5 = - '39' Xll = - ' I31 - - 
'17 - '073 

x, = + -238 x19 = + '242 x18 = + '181 

[wx'] = 13-94 

Value of 
e 

- 
- 0 . 2 8 4  

+ o m o 4 6  

+ 0.257 

- 0.105 

+ 0.089 

+ 0.08 



Value 

PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 

Figure No. 56. 

. 
Observed Angles 

d * * 
No. 2 M Q4.G 

'" 

2 

0 I I t  

1 52 55 '0.79 '03 

2 33 20 44-23 ' 04 

3 52 I 14-60 -02 

4 41 42 53'89 ' 05 

5 22 13 54.78 '07 

6 64 I 59-16 ' 09 

7 56 35 4.19 '07 

8 37 9 3'30 '03 

Values of the Factore 

x, = + 0.9550 

Xp = - 3.6072 

X, = + 6.6963 

h4 = - 0'0315 

Equations to be satisfied Factor 

+XP +Xs +X4 - - el = + 0.528, X, 

+X6 +x? + xe - - e, = - 0.057, Xp 

+xo +Xl +xs = e, = + 0.866, X, 

30% - 2 xg + 24 x4 

1 = e, = +11.7, x4 

-52 Xs -13% - 27 

Equations between the Factom 

No, of 
e 

1 

2 

8 

4 

Angular errors in seconds 

X, = + -229 xII = - '138 

x, = + .268 x6 = - -288 

xS = + -021 x., = + ,276 

X, = + '010 Xe = + '093 

Value of 
e 

+ 0.528 

- 0.057 

+ 0.866 

+11.7 

Co-efficient8 of 

x, x, x, A4 

+o.14 . . . +oS07 + 2-36 

+0.26 +o. 10 - 6-70 

* +oa17 - 0.69 

+ 320.40 



SOUTH-EAST COAST SERIEB. 

figure No. 57. 

Observed Angles 

2 -  
No. - Value g-z, 

n.@ . - ss 
& 

0 1 I /  

19 81 46 20.57 -06 

20 34 26 18-39 '05 

21 63 47 21-25 '10 

22 89 43 42-15 -07 

23 60 35 7'95 '04 

24 29 41 9'79 -04 

25 50 9 8'53 -04 

26 56 8 30.58 -05 

27 73 42 21-18 -04 

I n  
'No. Value ~4.5 k bn 

32 

0 I H 

1 39 9 9'15 '05 

2 54 2 j3.76 '10 

3 86 47 57'39 '08 

4 61 28 2 - 7 2 ,  -09 

5 36- 3 28-18 -05 

6 82 28 29.99 '05 

7 60 35 20.96 -04 

8 41 40.86 -04 

9 74 42 57'63 'O5 

Equation8 to be satisfied Factor 

... ... ... ... XI + 4 $- Xs = e, = - 1.086, X, 

... ... ... X4 + '6 + x6 . . .  = % = - 0 . 0 3 8 ,  & 
... ... ... XI + X8 + XQ . . .  = es = - 0.948, X, 
... ... ... XIO + X11 + XIS .,, = e4 =-0.003,  X4 

... ... ... ... XIS + Xlr  + Xis = e6 = + 0.474, X, 

... ... ... ... xla + x17 + Xie = ed = - 0.071, 

... ... ... XIS + Xm + Xs1 . ,. = e7 = - 0.111, A, 

... ... ... % + X s  + XM . . .  = e, - - 0.469, h, - 
... ... ... ... $6 + % + X97 = e, = - 0.130, 

... X1 + x4 + =I + Xl0 + XIS + X16 = qo = - 0.20, %o 

... XI9 + Xl4 + Xl, + xss + X9s = q1 = - 0'10, %l 

2 Xs -15 X s  + 3x6 -29% -t 6x9 - 22 X, 3 ... = el% = +22'8, 
+18xlS - 14 x11 + 23 XIS - X14 + 34 XI, - 7 X17 

%¶ 

14 XI, - 6x10 + 10 xsl -3' =lo +37=, ... ... = q, = -33.8, 
-11 5 + 6xn -14% + 18 x18 - 23 X 1 ~  

x,s 

!s 
No. Value a'-, h bn . 

0 * I/ 

10 73 28 58-34 '02 

11 55 59 33'57 '04 

12 50 31 28.43 -06 

13 49 10 17.63 - 0 7  

14 87 49 20.22 -07 

15 43 o 23-05 '03 

16 76 8 11.00 -04 

17 72 9 9-91 '02 

18 31 42 40'47 ' I 0  



PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 93-F. 

Figure No. 57-(Continued). 

Equations between the Factom 

Co-efficienta of 

x, x, x, X4 X6 A6 h7 x, 1, 0 %1 %¶ Xls 

... ... ... ... ... ... +om23 ... ... ... +oeo5 - 1'34 ... 

... . . a  ... ... +0*19 ... ... . . .  . . .  - +onog - 1.30 ... 

... ... ... ... +oa13 ... . . .  . . .  +oso4 - 0.58 ... 
4-0'12 ... ... ... ... ... +omo2 +om06 + 0.52 + 0-M 

... ... ... +o.17 . 4-0.07 +0.07 + 0-62 + 0.57 

+o-16 ... . . .  ... + 0'04 ... + 3.26 ... 

+oS21 ... ... ... +oS06 ... - 0.55 

$0.15 ... . .  +0.07 ... + 1.04 

+o.r3 ... +o-05 ... - 0.46 

+Oe31 . . .  . .. + 1'14 

+om3o + 1.01 ... 

+246.28 - 23-71 
+176.00 

No. of 
e 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Value of 
e 

- 1.086 
- 0.038 
- 0.948 
-0.003 

+ 0.474 
- 0.071 
- 0 - 1 1 1  

-0.469 

- 0.130 

- 0.20 
- 0.10 
+22-8 

-33.8 

Values of the Factors 

h1 = - 4.8308 
$ = - 0.6770 
X, = - 7.6015 
X, = + 0.5478 
A, = + 2.8868 
X, = - 1.6763 
X, = - 0-9190 
1, = - 1 ' 4550 
x , = -  I ,5683 

X,, = + 1.5976 
Xll = - 0.5218 
X1, = + 0.04.09 
XIS = - 0.2060 

Angular errors in seconds 

x,= - -162 x,, = + -068 x,,, = - -086 
xp = - ' 544 xll = - -116 xw, = + '273 

x3 = - -380 x,, = + '045 xPl = - ,298 
x,= + -083 xu = + '054 x, = - -138 
x6 = - '093 x,, = + '163 x, = + -032 
x6 = - -028 XIS = + '257 xM = - ' 363 
x, = - -240 x16 - '003 xp6 = - -084 
X, = - ' 340 - _ X17 - '039 x,= + .066 
x, = - -368 xl, = - -029 xn = - '"2 

[wx'] = 22'57 



SOUTH-EAYT COAST SERIES. 

figure No. 58. 

Observed Angles 

Is 
No. Value h M n.-8 

.I 

I g B  
p: 

0 M 

1 47 23 30.80 '06 

2 zz  46 59.06 -12 

3 47 22 35-19 'I0 

4 62 26 55-79 -06 

5 29 5 2 3 1 . 1 8  -06 

6 40 17 58-67 ' 03 

7 47 3 6-42 -06 

8 62 46 25-55 '05 

Values of the Factors 

X, = - 2.8889 

$ = + 5.6263 

h, = + 2.9453 

X4 = + 0.0710 

Equations to be satisfied Factor 

X1 +Xs +Xa +x4 = el = - 0.104, X, 

=I +xc +x7 +X8 
- - es = + 1.217, Xf 

. 

x7 + '0 +XI +xs = e,=  + 1.230, 

42 xs -8 X, + 1 1  x4 
1 = e4 = + 2.0, X4 

- ~6 + =a -19x7 
. 

Equationr between the Factors 

Co-efficients of 

Xl x, x, A4 

+OS34 ... +oa 18 + 4-90 

+oS20 +O.II - 3'27 

* +om29 + 3-90 

+ 324' 79 

NO. of j Value of 

I 
e 

I 

Angular errors in seconds 

xl = + .003 x, = + '184 

x, = + -365 x6 = + '171 

x, = - ' 346 x7 = + '433 

x , =  - -126 Xe = + '429 

[mx'] = 10.9~ 

1 

2 

3 

- 0.104 

+ 1.217 

+ I -230 

4 1 + 2.0 
I 



PItINCIPAL TBIASQULATION, REDUCTION OF FIGGHES. 96, 
2. 

Rgure No. 59. 

Observed Angles 

z - 
2% No. Value 

O I M  

1 48 39 36'41 -09 

2 59 48 45'48 '05 
3 71 31 37-08 '08 

4 56 48 36.38 -03 

5 56 55 6.60 -04 

6 66 15 16.35 '06 

7 38 31 8-07 -04 

8 8 8 3 9 5 6 . 9 6  -09 

9 5 2 4 8 5 6 . 8 1  -08 

10 31 40 2-31 ' O5 

11 82 48 3-92 -12  

12 65 31 52.22 -06 

13 42 49 50'19 '05 

14 71 57 38.67 '11 

15 65 12 30.44 '07 
16 70 zr 13-83 -09 
17 3 9 5 7  28.42 '13 
18 69 41 20.66 -11 

19 71 9 32'52 ' O j  

20 62 21 34-60 . o j  

21 46 28 53-60 '06 

Valuea of the Factors 

hl = - 6.6083 

X, = - 7 ' 8930 

)5 = + 7.9261 

X, = - 8.1607 

X, = - 5'3746 

A, = + 6.3712 

X7 = + 2.1616 

h, = + 0'5493 

&, = - 0'1097 
L 

Equation8 to be satisfied Factor 

x1 ... + x, ... + x3 ... ... = e l = -  1.400, Xl 

... ... ... ... x4 + x ,  + x ,  = e, = - 1.014, X, 

... ... ... ... x7 + X, + xu r e, = + 1'546, Xg 

... XIO ... + x,, ... + x,, 0.. 
- - e, = - 1.889, X4 

XIS ... + X14 ... + X1, ... ... - - e, = - I .ZOI ,  X, 

... ... ... Xu + X17 + XIS . . * - - e, = + 2.412, & 
X19 ... + xw ... + $1 ... ... = e7 = + 0'302, X, 

xl + x, + x7 + xlo + x13 + x,, + x,, = e, = - 0.29, X, 
7x, - ~ z x ,  +lox,  - 1 4 ~ ~  +r6x, - ox, +IOX, ,  

- e , = - 2 5 . 2 ,  h, 
-2X11 +10x16 - 7X14 + 8x,, -25X17 +zoxpl - 1 1 ~ ~  1 - 

Equations between the Factors 

Co-efficieuts of 

X, '9 A, A 4  h' A, X, X, x, 

+ 0 . 2 2  ... ... ... ... +oSog - 0.04 ... ... 
+0.13 ... ... . . .  ... +o.o3 + 0.04 ... 

+oS21 ... ... ... +oao4  + 1.28 ... 
+0.23 ... ... ... +oS05 + 0.36 

+oa23  ... +oSo5  - 0.07 ... 
+om33 ... +oSog - 2-37 

9 3-0.16 +0.05 + 0.65 

+ o . ~ o  ... 
+ 182'6j 

No. of 
e 

- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Angular errors in seconds 

X1 = - ' 545 X, = + '713 X16 = - ' 453 

x, = - .265 XP = + '494 x,, = + ,623 

x3 = - ' 590 xl0 = - '381 x,, = + 1.185 

X, = - ' 2 2 1  Xll = - ' 953 x,, = + -604 
xS = - ' 2 j4  x10 = - ' 555 x,, = + ,136 

x6 = - '539 XlS = - '241 % = + ,168 

x7 = + '339 x14 = - '507 Xel = - '002 

[wxS] = 70'11 

Value of 
e 

- 1.400 

- 1'014 

+ 1.546 

- 1.889 

- 1 . ~ 0 1  

+ 2'412 

+ 0'302 

- 0.29 

-26.2 



SOUTH-EAST COAST SERIES. 

Rgure No. 60. 

Observed Angles 

's2 
NO. Value .- k.? 

sB a 

E 

0 1 11 

1 42 9 27.58 '08 

2 80 46 20.93 '06 

3 57 4 11.91 .16 

14 4 47 4 55-21 

5 52 24 53'34 '18 

6 80 30 14-37 '09 

7 83 1 2  35.12 '17 

8 45 40 44.52 '10 

9 51 6 39-83 -06 

10 45 35 3-62 -07 

11 76 1 4 1 . 7 2  ' 09 

12 58 23 15.09 008 

13 65 54 20.15 -15 

14 44 1 4 2 . 0 4  -12 

15 70 3 57'29 '14 

16 7 6 3 3 7 . 9 0  '13 

17 63 I0  37-30 '" 

18 40 45 43'59 '08 

Values of the Factors 

Equations to be satisfied Factor 

... X l  + Xp +x, 0 . .  9 . .  
= el = - 0.067, X, 

... ... X4 +Xs +X, . . .  = e, = + 2.428, hg 

... ... ... X7 + Xe +Xo - e, = - 1'033, 5 - 
... ... a m .  Xl0 +x11 + XIS 

- - e4 = + O ' O j I ,  X, 

... '1s +'14 + Xis ,.. . . .  - e6 = - - 0.928, X, 

... ... "16 +x17 + "18 . . .  
- - e 6 = -  1.648, %I 

11 + X 4  +X7 +Xlo  +Xis +Sla c e 7 = - O ' 4 1 ,  $ 

14xs -3Xs +4X6 - 1 6 ~ ~  +17xg - 2 1 X g  
- e, = -28.5, 

+ 13 xis -5 xll + 8  xlb -22  X14 i .25 x,, -10 xI7 1 - x, 

Equations between the Factora 

Xl = + 0-0213 

= + 5,2388 

= - 3.7608 

X, = + 0.1431 

X, = - 2.8034 

X6 = - 5.2874 

X, = + 0.8001 

X, = - 0.0667 

Co-efficient5 of 

kl x, x, h4 hs x, x, x, 

+on30  ... ... ... . , .  ... +oS08 + 2.06 

... + o . ~ I  ... ... ... +0.14 - 2 - 5 2  

... ... ... +0-33 +oS17 - 1-08 

+os24 ... ... +0'07 + 0.59 

+o.41 ... +om15 - 1-52 

+0'32 +0'13 + 0-90 

+0'74 ... 
+ 284.67 

e 

. 

1 

2 

3 

4 

5 

6 

7 

8 

x, = + .066 x, = - ' 503 xl, = - ,301 

x, = + ,013 xS = - .236 x14 = - -160 

x, = - -146 x,, = - ' 294 x16 = - '467 

x4 = + '845 xlo = + -066 xll = - ' 583 

X, = + 1'135 XI, = + '043 - - '17 - ' 5O9 

x6 = + '448 xl9 = - '058 xl, = - ' 556 

[wx'] = 29 ' 50 

Angular errors in seconds 

No.ofValueof 
e 

- 0.067 

+ 2.428 

- 1'033 

+ 0.051 

- 0.928 

-1 .648 

- 0.41 

-28.5 



PBIRCIPAL TRIANUULATION. REDGCTION OF FIGURES. 
97-F. 

Figure No. 6 1 . 

Observed Angles 

Z 2  
No. Value . - & 

a'@ 

sB 
F4 

0 ) Y  

1 41 7 40'22 ' 07 

2 70 54 58-57 '18 

3 67 57 21'57 '05 

4 67 16 3'53 ' 09 

5 41 3 12-46 '11 

6 7' 40 42'53 ' 14 

7 76 5 28.28 -30 

8 66 14 50.27 '09 

9 37 39 43-06 '21 

10 36 58 34-84 

11 70 15 2.72 .14 

.I1 

12 72 46 23-01 '24 

13 73 54 24'55 "4 

14 39 57 23-48. -05 

15 66 8 12-65 -04 

16 64 37 47'55 '09 

I7 71 28 40.00 - 1 0  

18 43 53 33'36 '11 

Values of the Factors 

XI = + 0'0491 
Xs = - 5.5914 
X, = + 5.2625 
X, = + 1.3831 
X, = + 2.3336 
X, = + 3.8064 
X, = - 3.6626 
h,  = - 0.1926 

Equations to be satisfied Factor 

... . . .  x1 +x, +xs a . .  
- - el = -0,076, XI 

... X4 + X6 +X6 . . .  . . , - - ep = - 1.911, A* 

... ... ... x7 +xg +XU - - e,= + 1.140, h, 

Xlo +xll +XIS ... . . .  - ... - e g =  + 0.140, ah 

... xlS +XI, + x15 ... - - e5 = + 0'205, X6 

. . .  . . .  ... r16 
- - e6 = + 0.481, X, 

- xl +r4 +x7 + x10 +xis +xl,, - e, = - 1.031 
8xS - 7Xp + 7X8 -24X6 +27Xu -loxg - eg = 3 - 

- 29'3, 
+ 7 "12 - 7 Xll + 9 Xl6 -26 xlJ +22 x18 - 7 xl, 

x, 

Equations between the Factors 

No. of 
e 

Value of 
e 

Co-efficient8 of 

Xl x, X, X, X, X6 '9 x, 

+o-30 . . .  ... . . .  ... ... +o.oj - 0.86 

. . .  +0'34 ... ... ... +oqo9 - 1.66 

... +oS60 , . . ... +oS3o + 4'77 

. . .  +oe4g ... +o-11 + 0.70 

+0'23 . . .  i-0.14 - 0'94 
4 t  +oe3o +0.09 + 1-72 

. . .  +om80 

+358.13 

1 

Angular errors in seconds 

x1 = - ' 253 X, = + .480 xlS = - -186 
X, = + '252 x8 = + .a47 xlr = + '367 
Xs = - 'O75 X, = + '0x3 XIS = + '024 
x4 = - ' 833 xl0 = - 0251 x,, = + -013 
xg = - ' 107 s,, = + '382 xi7 = + '515 
X6 = - '97' Xi, = + '009 X18 = - '047 

[WY" = 28.59 

- 0.076 1 
2 

3 

4 

5 

6 

7 

8 

-1.911 

+ 1.140 
+ 0'140 
+ 0.205 
+ 0.481 
- 1.03 

-29.3 



SOUTII-ESST COAST SERIES. 

Figure No. 62. 

> 

Observed Angles 

d 

$2 
No. Value .9 2.9 Q, 

83 
Fr; 

0 t // 

1 40 ga 49-72 -08 

2 67 50 39'05 '07 

3 7 '  36 30.88 -05 

4 62 8 19.71 '03 

5 43 52 29-98 -06 

6 73 59 10.29 ' 1 9  

7 66 52 17-34 '07 

8 69 32 42.30 -07 

9 43 35 0.00 ' 05 

10 52 42 2-67 -07 

11 60 39 45'18 '04 

13 66 38 71-53 -07  

13 69 36 48-01 '06 

3.11 42 28 21 '21  '05 

15 67 54 51-06 -03 

16 68 7 41-34 '04 

17 72 41 1-24 ' 0 2  

18 39 I I  17.61 ' 0 7  

Values of the Factors 

X, = - 3'  3347 

h, = - 1.2831 

& = - 4'4109 

h, = - 5.9161 

X, = + 0.8796 

= - 3'8928 

)LI = - 0'2254 

= + 0'1930 

v 

Equations to be satisfied Factor 

x, +x, + X$ ... 0 . .  0 . .  

- - e, = - 0'739, $ 

... ... x4 +x, +x6 . . .  - e, = - 0.392, hg - 
... x, +x8 +% ... . . .  - e s =  -0.740, - 

xlo +XI*  +xis ... . . .  . . . - - e 4 =  - 1.044, A4 

... XI$ + XI4 + X I i  - .  . ... - - e , =  -0.066, A, 

... ... XIS $ Xl7 +x18 - ... - e 6 =  -0.187, X, 

x1 +x4 + x7 +xlo + X I S  + X16 - - e 7 =  - 1.21, x, 
7x9 - 9xP + 6x6 - 2 2 ~ ~  +23X,, - 

- e8 = +21-3, + 9 X19 -1 1 xll + 8 xl6 - 23 x14 + 26 - 6 "'7 xl7 
- x, 

Equations between the Factors 

No. of 
e 

- 

1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in eeconds 

x1 = - -285 x , = -  '324 Xu = + '039 

xp = - '355 xg = - '417 x14 = - '178 

Xs = - 'O99 Xu = + '001 X16 = + '073 

x4 = - ' O45 xl0 = - ' 43O x16 = - ,165 

Xi = - '332 Xll = - '322 X17 = - 'I01 

x6 = - .OIS xlY = - ' 292 Xle = + '079 

[WX" ]= 17'47 

I Value of 
e 

- 

- 0.392 

- 0'740 

-1 '04q  

- 0.066 

-0 .187 

- 1.21 

+21.3 

Co-efficients of 

Xl &a '9 A4 Xb h, x, x, 

... ... ... ... 0'739-t-0'20 . . ,  +0.08 - 0.28 

a , .  ... +o.21 ... ... +0.03 - 0.60 

... ... +0.19 ... +om07 + 0.59 

... +0.18 +om07 + 0.19 ... 
+os14 ... +0.06 - 0.91 

* +o.13 +oSo4 + 1-70  

... 4-0'35 

+ '59.33 



PRINCIPAL TRIAS(XULbTI0N. REDUCTION OF FIGURES. 
99-F. 

Figure No. 63. 

Observed Angles 

d * * 
:-& No. Value n.3 

.C( 

% S  
f4 

0 I It 

1 50 51 27'51 ' 1 2  

2 61 10 59.31 -08 

3 67 57 34'39 ' 07 

4 68 20 3.46 ' ro  

5 35 '2 55'36 ' 07 

6 76 27 2'59 '07 

7 67 58 46-14 -05 

8 77 25 45'82 'O9 

9 34 35 28-12 ' 09 

10 45 14 28.28 -06 

11 66 9 32.73 -08 

I 2  68 36 0.60 '0.5 

13 64 49 44'81 ' 05 

1-4 45 38 51-57 ' I 0  

15 69 31 22-96 '08 

16 62 45 29-06 "9 

17 73 23 58-30 -07 

18 43 50 31-48 ' 09 

Values of the Factors 

X, = + 3'8347 

X, = + 4-6926 

h, = + 0~9100 

h4 = + 6.9824 

A, = - 4'8108 

X, = - 2.4547 

x , = -  2.5033 

X, = - 0.1361 

Equations to be satisfied Factor 

x1 +x, +x, ... ... . , .  - e, = - + 0'769, X, 

X4 -tXS +XI * a s  s . a - - e, = + 1-114, X, 

x, + X 8  +xp ... a * .  . a .  - - e3 = - 0.222, xg 
XI0 +XI ,  +XI, . . . . a .  ... - - e 4 =  + 1-220, x4 
XIS +X14 + x,, . . . . . a  . . . - - . e 6  = - 1.033, X6 

Xl, + X17 4-XI,  . . . ... . . a  
- - e 6 =  - l.5479 he 
- X1 + X S  +x7 +xl0 +xis +x16 - e7 = - 0.74, X7 

9x3 - I I X ,  + 5X6 -30x6 +3OXP - e, = 
- 5 x 8 ~  - -42'7, 

+8xl9 - 9xll + 8x15 -ZIS,,  +22xlg - 6 ~ ~ 7  
x, 

Equations between the Factors 

No. of 
e 

- 

1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in seconds - 
x1 = + -160 x , = -  -080 x13 = - ,366 

X, = + '426 xe = + '143 x14 = - '195 

x, = + ,183 xO = - '285 XI, = - '472 

X, = + -219 xl0 = + -269 x16 = - ' 942 

x, = + -614 xll = + -656 - - ' "5  x17 - 
x 6 =  + -281 xlo = + ' 295 Xl8 = - '490 

[WX2] = 32'91 

Value of 
e 

+ 0.769 

+ I * I I ~  

- 0 .222  

+ 1 ' 2 2 0  

- 1'033 

- 1.547 

- 0 ' 7 4  

- 4 ~ ~ 7  

Co-efficients of 

x1 hp h, X4 X, X6 X7 x, 

+oa27 ... . . . ... . , .  ... + O . I Z  - 0.25 

+0'24 ... . . . ,.. ... + O . I O  - 1.7; 

+ o m 2 3  ... . . a ... + o m o 5  + 2-15 

+om19 ... ... +o-06 - 0.32 

$0.23 ... + o ' o ~  - 1-46  

4-0.35 +0.19 + 1.56 * 
1 0 ' 5 7  ... 

+ 268.33 



SOUTII-EAST COAST SERIES. 

Figure No. 64. 

Observed Angles 

4 

%a No. Value . KG - 
zs 

Fe; 

0 1 M 

.08 1 43 24 19-14 

2 62 26 51-45 '12 

3 74 8 48.69 - 0 7  

4 80 20 20.65 -05 

5 36 43 4-82 -05 

6 62 56 34-56 -06 

7 63 58 10.72 a08 

8 79 II 1 ~ ~ 6 6  05 

9 36 50 36.61 006 

10 41 53 35'96 '14 

11 7 0 3 4 2 6 . 8 6  -10 

12 67 31 57-38 -10 

13 65 10 59-98 .o9 

14 47 s6 5-34 ' O 5  

15 66 52 54-32 '05 

16 65 I Z  33-09 -34 

17 65 24 0.54 ' 05 

18 49 23 28-34 '07 

Values of the Factors 

X, = - 3.6306 

X, = - 1.2930 

X, = - 8.7128 

X4 = - 0.g041 

h6 = - 4'1508 

h6 = + 2.7842 

A, = + 0.1867 

X, = + 0.1763 

2 

Equations to be satisfied Fador 

... ... XI + X S  +xs - - e l  = - 1.124, X, 

. . .  x4 +xs + Xa . . . , .  
- - e, = - 0.328, X, 

... ... ... X7 + Xe +Xu - - e , =  - 1.369, X, 

... ... ... x10 +XI,  + X19 
- - e, = , - o -  246, h, 

... ... X1s + "14 + X16 , . . - - e, = - 0,860, X, 

... ... '18 +'17 + X l ~  . . .  - - ea = + 1'487, A6 

XI + X 4  +X7 +x10 +xlS +X1( = e7 = - 0'46, X, 

6x, I ~ I I X ,  - 2 8 ~ ~  +29xg -4x, 
- e, = +26-1, I - x, 

+9X11 - 7 X n  + 9 " 1 5  -19x14 +'8xie -gx17 

Equations between the Factors 

Co-efficients of 

XI x, x, X4 X6 X6 x, x, 

... +oe27 ... ... . . .  ... +0.08 - 0.90 

... ... +0.16 ... ... + o V 0 5  - 0.74 

... ... +o.19 . . .  +oS08  + 1-54  

... I-0'34 ... + o ' I ~  + 0 .20  

+oa19  . . .  +oeog - 0.50 
* +o.46 +0'34 + 0.81 

. . .  +oS78  

+ 176.59 

NO. of 
e 

Angular errors in seconds 

xl = - -276 x7 = - ,682 '13 = -O'357 

x, = - -668 xg = - '47' '14 = -O'375 

x3 = - .18o xu = - -216 xI6 = -0.128 

X4 = - '055 Xl0 = - '100 X16 = + I ' O I O  

x 5 =  - '312 Xll = - '214 - +o.060 '17 - 
x 6 =  + '039 x,, = + -068 XIS = $0'417 

[wxZ] = 28.88 

Value of 
e 

1'- 1.124 

2 

3 

4 

5 

6 

7 

8 

- 0.328 

- 1 . 3 6 9  

- 0.246 

- 0 . 8 6 0  

+ 1.487 

- 0.46 

+26.1 



PRINCIPAL TBIAXGIULATION. BEDUCTIOK OF FIGIUBES. lol-, 

Figure No. 65. 

Observed Angles 

No. Value P 
om 

1 44 I 7  5-35 ' I4  

2 67 I r  49'54 -0.8 

8 68 31 5-58 -05 

4 65 28 33-79 '06 

5 49 26 59-20 008 

6 65 4 27-18 -16 

7 63 48 7-22 -07 

8 70 27 58-46 '1 1 

9 45 43 55'03 '08 

10 47 6 4.66 '10 

11 6 4 5 8 2 6 . 6 9  .21 

12 67 55 28.93 -07 

18 67 15 42.78 -1% 

14 36 24 3-40 -08 

15 76 20 13-19 '04 

16 72 4 26-13 -07 

17 70 5 31-69 '05 

18 37 50 a-64 -05 
v 

Values of the Factors 

X, = - 0.6850 

X, = - 1.1872 

% = - 3'1015 

k4 = - 1'3312 

& = - 3'3275 

% = + 0'4242 

X, = + 1.4586 

X, = - owo960 

I 

Equations to be satisfied Factor 

... ... ... x1 + X P  +xs - - e l =  + o . o ~ o ,  X1 

... x + X 6  + x, . . a  . a .  
- - e, = - 0.284, X, 

... ... LI % + X o  . . .  = e, = - 00784, Xs 

... Xlo + Xl1 +XI* ... - e4 = - 0.239, X4 - ... 
... ... + X i 4  +XIS - ... - e, = - 0.420, X, 

... ... '16 +'17 + X i a  ... - - e6 = + 0.083, X, 

x1 +X4 +x7 +x10 +xis +xu = e, = - 0.07, X, 
8xs - gx, +'ox6 -18xs +zox,, 

- 7xa1 = % = -14.5, 
+gX19 - 9x11 + SXis -29x14 +27x~a - 8x17 

x, 

. 
Equations between the Facton 

x1 = + '108 x, = - -115 xlS = - • 224 

Xp = + '014 Xg = - 267 x14 a= - '044 

Xs = - '072 so = - '102 Xl6 = - ' I52 

X, = + -016 x,, = + -013 xi, = + 'I32 

x6 = + *043 Xl1 = - '098 t17 = + * 059 

X, = - 343 Xl9 = - '154 X18 = - -108 

Cwx'l = 5'77 

. 

No. of 
e 

Value of 
e 

Co-efficient8 of 

11 x, x, A4 x, x, h7 x, 

... +oW27 ... ... ... . 4-0.14 - 0'32 

+os3o ... ... ... ... +oS06 + 0.16 

... +0*26 . . . ... +og07 + 0.83 

+os3fl ... ... +o-10 - 1-26 

+0'24 ... + O * I 2  - 2' I 2  

+t +o-17 +oB07 + 0.95 

+0.56 ... 
+ 219.60 

l 

Angular errors in seconds 

1 

2 

8 

4 

5 

6 

7 

8 

+ 0~050 

- 0.284 

- 0.784 

- 0.239 

- 0'420 

+ 0 * 0 8 3  

-0.o7 

-14.5 



SOUTH-EAST COAST SERIES. 

Figure No. 66. 

. 

Observed Angles 

3 +. 

No. Value . - o,% G.5 
sB 
c4 

0 ' I/ 

1 42 19 44-51 -08 

2 71 7 49-96 '06 

3 66 32 28.22 .09 

4 70 4 15.~0 - 2 2  

5 39 2 45'79 '16 

6 70 52 59-52 -06 

7 67 40 35-40 '20 

8 69 5 13-14 -10 

9 43 14 11-82 -14 

10 48 48 31-90 '16 

11 58 31 36-69 -07 

12 72 39 53-51 '07 

13 79 39 35-50 '03 

14 334531'34 '" 

15 66 34 54-05 -06 

16 51 27 16.90 '15 

17 98 24 57-13 -05 

18 30 p 45-06 -08 

. 
Values of the Factors 

h, = +10m4148 

& = + 0.3596 
X, = + 2,0338 
X, = + 6.9812 
X, = + 0.9699 
x6 = - O.9595 
X7 = - 3'4657 
&, = - 0.1503 

a 

Equations to be ratislied Factor 

Xl +x, +x, . . a  . . , . . , - - e l =  + 2.046, X, 

x +xs +X6 . a .  ... a , .  
- - e, = - 0.051, & 

... ... =7 +4 +xs , . . - - e, = - 0.141, ' X, 

... Xl0 +Xll +X1, "' ... - - e, = + I '603, X, 

Xla + x14 +xis . . ... . , . - e, = +0'538, Xg - 
Xis + X17 + Xle ... ... - - e, = - 1.244, X, 

- x1 +x4 +x7 +xl0 +xl, +XI6 - e7=-0.59, % 
lox, - 7x, + 8x, - 2 6 ~ ~  +2zxS - 

8x8] = e8 = -65.8, 4 3  
+ 7 xl% -I3 '11 + 9 '16 -32 '14 + j6 '18 + 3 '17 

Equatioris between the Factors 

Co-efficient8 of 

% % % X4 h % h7 h~ 

... ... ... ... ... +oS23 +oS08 + 0.48 

... ... ... ... +oS44 +oe22 - 3-68 

... ... ... +0'44 +0.20 f 2.28 

... ... +0.30 +os16 - 0-42 

... +o.zo +oa03 - 2-98 

+0.28 + o ' I ~ +  3'03 

+0°84 . a .  

+ 434' 99 

No. of 
e 

Angular errore in seconds 

x1 = + .556 R , = -  -287 x13 = - '075 
x, = + .688 X, = + '324 x14 = i '636 

x,= + -802 xg = - '178 x15 = - -023 
x, = - -683 xlo = + '563 x,, = - 0664 
x, = + -683 x,, = + '625 xI7 = - '070 
X, = - '051 X12' + '415 xl8 = - '510 

[mxP] = 45.84 

Value of 
e 

TI + 2.046 
2 

3 

4 

5 

6 

7 

8 

- 0.051 
- 0.141 
+ 1.603 
+ 0- j38 
-1.244 

- 0.59 
-65.8 



PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 103,, 

A p r e  No. 67. 

Observed Angles 

3-  
E %  No. Value .- ~ . i z  
EB 
Pi 

0 I t/ 

1 85 17 1-40 '03 

2 43 z 48.62 '10 

3 51 40 10.69 '08 

4 62 20 1'74 '03 

5 79 54 32-14 '11 

6 37 45 27-30 '06 

7 41 27 16-91 -04 

8 75 53 32-16 '05 
9 62 39 1 2 - 2 1  '07 

10 43 I Z  14.85 -07 

11 37 22 0.21 -08 

12 99 25 44.83 -06 

13 5% 9 43-62 '11 

14 69 20 32'0% '03 

15 58 29 44-18 -06 

16 75 33 40.91 '06 

17 51 4 30.63 '03 

18 53 21 48-90 908 

Equations to be satisfied Factor 

... x, +x9 + x, . . a  0 . .  

- - e, = + 0.463, X, 

... x4 +x, +.x, ... ... - e9 = + 1'473, %a - 
~7 +Xe +x9 ... ... ... - es = + 0'8771 X, - 

xlo + Xll +X19 ... ... - e4 = - 0.390, X4 - ... 
Xls + Xl4 + X l 6  . .. # a • , a .  

- - e , =  -0.398, X, 

... XI, +Xi7 +xis . . .  . .. - - e, = + 0.156, X, 

X1 + X 4  +LI +Xlo +XIS +=la  
- - e l =  -0 '57,  X, 

17Xs -23x9 +27x6 - 4X5 + I I x 9  - e, = -5x81 - 4-31.7, A, - 3 x19 -28 xll + 13 X16 - 8 + 15 Xl8 - 17 Xl7 

Equations between the Factors 

No.of 
e 

1 

2 

3 

4 

5 

6 

7 

8 

Values of the Factors Angular errors in seconds 

X, = + 3.1681 

Xn = + 7'3341 

% = + 6.0771 

X4 = + 0.4969 

= - 0'2415 

% = + 1.8109 

A, = - 3.6619 

X, = + 0.0983 

Valueof 
e 

+ 0.463 

+ ''473 

+ 0.877 

-0 .390 

-0 .398 

+ 0.156 

- 0.57 

+31'7 

x1 = - '015 X7 = + '097 xll = - '429 

$ = + . O ~ I  Xe = + '279 x14 = - -031 

Xs = + '387 X, = + '501 x16 = + -062 

x,= + 'I10 XI,, = - '222 X16 = - -111 

x6 = + '764 xll = - -180 xl, = + '004 

xs = + '599 XIS = f '012 xl, = + '263 

[wx9] = 22-98 

Co-efficient8 of 

Xl x, x, > X4 X6 Xa x, x, 

... +oS21 ... ... ... ... 4-0.03 - 0.94 

. . . .  +oSzo  ... ... ... +oS03 + 1-18 

$0.16 ... ... ... 4-0.04 + 0'52 

+ O e 2 1  ... ... + o . o ~  - 2-42 

+o-zo ... + O . I I  + 0.54 

+0.17 $0.06 + 0.69 

+oS34 ... 
+233'23 



SOUTH-EAST COAST SERIES. 

mure No. 68. 

Observed Angles 

No. Value 

o r I/ 

1 42 47 56-47 '06 

2 73 58 41-77 '05 
3 63 13 22-06 -06 

4 75 2 2  8-23 -09 

5 34 46 19-82 *08 

6 69 51 32.77 '08 

7 57 35 16-37 '09 

8 78 I r  54.24 -04 

9 44 I 2  49-22 ' '3 

10 39 26 35-77 '06 

11 73 27 33-49 '0.j 

12 67 6 0.48 -08 

13 70 34 40'95 '05 
14 41 22 40'41 -09 

15 68 2 37-48 -05 

16 74 13 22-36 -06 

17 66 58 30.63 *og 

18 38 48 7'57 '05 

Values of the Factors 

X, = - 1.75'7 

X, = + 1-9169 

= - 4'0711 

X4 = - 4'0710 

X6 = - 7'1668 

X, = - 0.0782 

X, = + 2.5767 

& = + 0~1450 

i 

Equations to be satisfied Factor 

x1 + X P  +xs ... ... ... - - e, = - 0-091, X, 

... ... ... x4 +xs  +x6 = % = + 0.456, X, 

x7 + x8 +xo ... ... ... - e8 = - 0.441, - x, 
xlo +I l l  + Xln ... ... ... - e4 = -0.558, x4 - 

... ..a ... XIS + X i 4  +xi, - - e6 = - I *488, X, 

... ... ... '16 +'l7 + xi, 
- - e, = + 0.210, 

+x4  +x7 +xis +Xl6 = 9 = + 0 ' 1 5 ,  A, 

r lx ,  - 6x, + 8x, -30x6 +22x, - 1  = e , =  +32'9, 
+ 9x1, - 6x11 + 8x1, -24x14 +26x18 - 9x1, 

x, 

Equations between tile Factors 

No. of 
e 

--- 
1 

2 

8 

4 

5 

6 

7 

8 

Angular errors in seconds 

xl = + '049 x, = -  134 x18 = - 0230 

5 ' -  -131 xg = - -192 x14 = - ' 958 
x8 = - 'O0g % = -  '115 xu = - '300 

X4 = + '405 XlO = - 090 x16 = + '150 

X6 = - ' I95 Xll = - '247 XI, = - '124 

X, = + '246 x1, = - ' 221  x,, = + '184 

[ W X ~  = 20.91 

Value of 
e 

- 0-091 

+ 0.456 

- 0~441 

- 0-558 

- 1.488 

+ 0.210 

+ o*15 

+ p * g  

Co-efficient8 of 

xl &A h X4 X6 % A, x, 

... ... ... +o0xp ... ... +0*06 + 0.36 

0.. ... +om25 ... . .  +ogog - 1.76 

... ... +on26 . +o0og + 2.66 

+o0rg  ... . .  +0°06 + 0-42 

+oSrg  ... t o . 0 5  - 1.76 

+0*20  +og06 + 0'49 

+0*41 ... 
+ 254.51 



PRINCIPAL TRIANGFULATION. REDUCTION OF FIGURES. 105-, 

Figure No. 69. 

Observed Angles 

d 

gs & No. Value . wz - 
BB 
E 

o r n  

1 49 42 19'43 '12 

2 56 58 35-28 '05 

3 73 19 4'69 '04 

4 74 52 16-01 -07 

5 54 41 36'83 '05 

6 50 26 8-17 -10 

7 59 23 25'70 .09 

8 74 3 40.82 '06 

9 46 3% 53-17 -06 

10 40 31 27.08 '11 

11 63 17 54-46 - 1 1  

12 76 lo 39-31 '06 

la 85 26 42.62 -08 

14 42 12 56-03 -06 

16 52 20 21-23 -07 

16 50 3 49-51 -08 

17 67 34 32.11 '10 

18 62 21 38-83 -08 

Values of the Factors 

X, = - 4.6295 
X, = + 1.0216 
A, = - 5.4219 
X4 = + 1.9692 
X, = - 2' 7050 
X, = + 0.0662 

= + 2'3940 
b = + 0'3359 

Equations to be satisfied Factor 

Xl +XS +XQ ... *.. ... - - e l =  -0.826, X, 

Xc +xs +x6 ... ... ... - - es = +0'745, X, 

... ... X7 +% +$ ... = e, = - 0.641, X, 

... xlo ' + xll +xlP ... ,.. - e4 = + 0.546, X4 - 
'1, + + X16 ... - * .  a * .  - e6 = - 0.4~4, - X6 

... ... ... '16 +*17 + Xls = e , =  +0*202, ~6 
- x1 +x4 +q +x10 +xIS +x16 - e7 = + 0.35, % 

7Xs -14% +18x6 -15X6 +20Xp - 
6x8 1 = % = 4-53'0, 

+5Xl, -JOxl1 +16x16 -24x14 i - 1 1 ~ ~ ~  - gx17 x, 

- 
Equations between the Factors 

No. of 
e 

--- 

1 

2 

3 

4 

5 

6 

Value of 
e 

- 0.826 
+ 0.745 
-0.641 

+0+546 

-0.484 

+ 0.202 

Co-efficients of 

x, x, x, X, X5 X6 x, x, 

+o-21 ... .. . ... ... ... +om12 - 0.42 

... ... ..a +0*22 ... +o-07 + 1-05 

+oq21 ... ... +om09 + 0.84 ... 
... +o-28 ... + O - I I  - 0.80 

+0°21 ... +0.08 - 0.32 
* +0.26 +oeo8 - 0'02 

... +0'55 

+ 164'33 
7 /+ 0.35 

Angular errors in eeconds 

x1 = - -268 x7 = - '273 xlS = - '025 
$ = -  -467 x8 = - ' 446 x14 = - -646 
x, = - -091 x, = + ,078 x16 = + -187 
x4 = + '239 xl0 = + '480 X16 = + '197 
X6 = - '201 Xll = - ' 153 - - -296 =17 - 
x6 = + '7O7 xlS = + -219 x18 = + '301 

[wxq = 29.10 

8 i-53'0 



SOUTH-EAST COAST SERIES. 

Figure No. 70. 

. 

r 

Observed Angles 

I 

$5 
No. Value n . ~  . - 

% S  
& 

0 1 11 

1 23 45 12'02 '04 

2 52 38 17-54 '05 

3 36 53 8.68 005 

4 66 43 21-84 -03 

53 20 1 ~ ~ 9 7  "9 

6 23 3 1a057 '06 

7 65 29 40-11 '04 

8 38 6 51.32 '03 

Values of the Factora 

A, = - 5-8131 
= + 5'0756 

% = + 0'1577 
x4 = + 0'4992 

Equations to be satisfied Factor 

+Xs + X, + Xc =el=-0.940, X, 

+ '6 +% +% - - e 9 =  + 0.274, Xg 

+ +XI +% = e, = + 0.077, X, 

16% -0 Xs 

- e4 = + 4-5, 
"" 1 - x4 

-15 X6 +o x, -9% 

Equations between the Factors 

NO. of 
e 

1 

2 

3 

4 

Angular errors in secondsq 

xl = - -226 x, = - '217 

q = + -116 x, = + '304 
X, = - '290 X, = + '030 

X4 = - '040 Xs = + ' $ 7  

[wxy = 6.19 

Value of 
e 

- oSq4o 
+ 0.274 
+ 0.077 
+ 4'5 

Co-efficients of 

Xl x, % X4 

+o01g . . . +oS09 + 1.07 

+0'22 -t 0'07 - 1-71 

. * +0.16 + 0'44 

+ 38-72 



PRINCIPAL !I!RIANGULATION. REDUCTION OF FIGURES. 

Figure No. 71. 

W. H. COLE, 

Zk charge of Computing O m .  

Obeerved Angles 

C( e - 
No. Value i?% 

F 
0 8  Y 

1 43 35 22-41 ' 04 

2 68 5% 0'35 ' 05 

8 35 59 11~39 ' 04 

4 31 33 26.89 '11 

5 77 59 24-84 '08 

6 34 27 57'49 ' 04 

7 26 57 59'01 ' 04 

8 40 34 39'43 * 06 

Valuee of the Facton, 

Equations to be eatiafied Factor 

x1 +4 + 4 +xc = e, = + 0-387, Xl 

X~ +x6 +=I = % = - 0.517, $ 

=7 + xe +XI +4 = e , =  + o * r 4 4  X, 

14 xs + 6 X, + 34 X4 1 = e4 = +22*1, X4 

- 4% + 11 x,, -30x7 

Equations between the Factom 

X, = - 6.3630 
X, = - 3.9676 
h, = + 6.6037 

X4 = + 0.2819 

Co-efficient8 of 

x, x, X, X4 

+oq24 ... +oSog + 4-68 

a +0'22 +OSIO - 1-08 

* +ow19 . - 0.50 

+180e52 

L- No, of Value of 

1 + 0.387 

x1 = + -010 xi = - 408 

X, = + '309 x,, = - ' 034 
x g =  - -186 x , = -  233 

X4 = + '354 x, = + '158 

[wxS] = 6-76 

Angular errom in eeconda 

2 

3 

4 

- 0.517 

+ oms# 

+22'1 



CEYLON BRANCH SERIES OF THE BOUTH-EAST COAST SERIES. 

PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 

Figure No. 82. 

* Vids foot note on page W-r. 

Observed Angles 

Br; g.gJ No. Value . r( zk= lz 

o 1 I/ 

1 50 14 0.04 -05 

2 40 30 14-14 -07 

3 46 46 44'99 '05 

4 42 29 0.89 -05 

5 44 28 19-83 -10 

6 46 15 53-01 -08 

7 38 38 10.94 -06 

8 50 37 34-80 '05 

Values of the Factora 

X, = - 1.1841 

X, = - 3'7017 

= - 1'1121 

X, = - 0.2900 

Equations to be satisfied Factor 

X l  +Xn +Xs +X4 - e, = - 0.129, I, - 
xs + xc + xs + X, - - e, = - 1'497, X, 

X6 +x, +X7 +x, - - e, = - 1.618, & 

-17x1 + 5 4  -I9 ==ti 
.= e4 = -23'4, a4 

+ r 8  x, -2% +'7% 

Equations between the Factors 

Co-efficienta of 

x, x, x, a4 

+0 '22  + O U I 0  . . . - 1.73 

+0.28 . +0.18 + 0'49 

* +on29  + 2.17 

+ 73'18 

No.of 
e 

' 

1 

2 

3 

4 

Angular errors in seconds 

. x , = + . 1 8 7  x6 = - ,481 

X, = - *103 x, = - -803 

x, = + '031 ~1 = - -032 

x4 = - ' 244 x, = - -302 

I [ W X ~  = 14028 

Valueof 
e 

- 0.129 

- 1'497 

- 1.618 

-23'4 



PRINCIPAL *~IANGCULATION. REDUCMON OF FIGURES. 

Agure No. 83. 

Observed Angles 

1;; * M 

No. Value . a . ~  - 
ss 
E 

o t w  

1 35 28 50'37 '11 

2 36 33 11-34 -08 

3 54 29 40'39 '10 

4 53 28 18.00 a08 

27 "59 "9 

6 44 33 59'45 '07 

7 70 18 20.44 -11 

8 37 39 38-82 -06 

Values of the Factom 

X, = + 3'2769 
X, = - 4.8156 
xs = + 0' 9349 

X, = + 0.1145 

A 

Equations to be satisfied Factor 

=1 + =s + =s + 4 - - e, = - 0.204, X1 

+x4 +xs +X6 
- - e, = - 0.821, Xp 

X6 + =s +K, +=a 
- - e, = + 0.098, Xs 

-30x1 + OXe -15% 
- e4 = +13'5, 

+ 31 xs + 10% +27Xs 1 - x4 

Equations between the Factors 

Co-e5cienta of 

Xl  x, x, X4 

. 
+0'3;1 +oe18 ... - 4-80 

$0'34 ~ 0 . 1 6  + 0.67 

Y +O' 33 . + 4-89 

+ 243'51 

e 

1 

2 

3 

4 

Angular errors in seconds 

xS = - '349 
x,, = - '023 

K, = + '229 
x, = + '241 

~ o . o f ~ a l u e o f  
e 

- 0'204 
- 0.821 

+ 0.098 

+ 13'5 



llo-R CEYLON BRANCH SERIES or TEE SOUTE-EAST ~ O A S T  SERES. 

Efgure No. 841. 

Obeerved Anglee 

I+  
No. Value Z %  

fi 
0 I I/ 

1 24 53 1-85 '05 

2 25 22 1-49 ' O.5 

8 82 j5 9-43 '07 

4 464947'45 '10 

37 *O9 

6 28 37 36-60 -04 

7 63 I I  27.11 '06 

8 66 33 29.78 -1 0  

Values of the Factors 

X1 = 4- 3'4060 

h = - 2.3547 
= - 0.3620 

x4 = + 0.1750 

Equations to be satisfied 'Factor 

x1 +=!a + x, + x4 - - e, = -0*067, X, 

x, +x4 + Xs +xs - - % = - 0.024, X, 

X6 +xe +x7 +4 - - e, = + 0.030, 
-46 x, - 7% -lox, - e4 = 1 - +17*9, A, 
+ 39 xs + x, + 9% 

Equations bet ween tile Factors 

Co-efficients of 

A1 h % A4 

$0.27 - +oa17 . . . - 3-35 

+oe3o +o*r3 + 0.86 

it $0.29 + 1.52 

+ 184'25 

e 

1 

2 . 
3 

4 

Angular errors in seconds 

XI = - '232 Xg = - '244 

= + ,109 x, = + -164 

Is = - '049 XI = - '011 
x, = + '105 Xg = 3. 'I21 

[wx2] = 2 ' 94 

- 

~ o . o f ~ a l u e o f  
e 

- 0.067 

- 0.0~4 
+oao30 

+r;rSg 



PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 

Figure No. 85. 

Observed Angles 

- 
No. Value fr a 

D4.Z 
8s 

O I U  

1 29 57 8.66 -07 

2 31 16 20.71 -07 

3 49 12 59.27 -06 

4 69 33 29-72 '05 

6 18 57 22.57 '10 

6 42 16 6.96 .07 

7 96 53 43'96 "7 

8 21 52 45.98 '07 

Values of the Factors 

x, = - 4'4464 
X, = - 2.6884 

% = - 4.1363 
X, = + 0.1398 

Equations to be satisfied Factor 

+Xs +Xs + X4 - - e l =  - 1.856, A, 

+ *4 + '6 +X6 
- - e, = - 1.611, X, 

+ X6 +X7 + X8 - - es = - 0.614, X, 

-37 XI + 4 %  -15% - e, = 1 - +39'.% A4 

+ 47 Xa + 24 X, +5*% 

Equation8 between the Factors 

N ~ ,  Of 

e 

1 

2 

3 

4 

Angular errore in seconds 

Value of 
e 

-1.856 

-1.611 

- 0.614 

+39'5 

Co-e5cients of 

X1 h h X+ 

+oe25 +O.II ... - 3-21 

+o.28 +o'  17 + 2-39 

I 

* +oa41 + rlqor 

+552' 28 



CEYLON BRANCH SERIES OF THE SOUTH-EAST COAST SERIES. 

figure No. 86. 

NO~.-For an explaastion of some pecdhitiw in the reduction of thb E'igure see the next pge.  

Obsmed bnglea 

- 
a 

No. Value 8 
jkib 

' 0  n 

1 17 6 43.57 '06 

2 42 57 42-99 ' 00  
8 119 55 3a.07 '12 

4 81 21 20.72 '05 
6 16 16 44-86 '05 

6 81 21 54-38 '15 

7 I 1 0  49 40'52, 'I1 

8 61 45 48-39, '06 

9 7 2430.39 '07 

10 92 3 42'13 '06 

11 78 34 2-12 '08 

12 9 22 16.03 '23 

13 55 4 33'05 '05 

14 5 30 0.62 .ao 

16 119 a5 25'aa -30 
16 2 33 59'53 '03 

17 146 43 17'39 '18 

18 180 9 11'30 -74 

19 a7 46 30.85 'og 
20 2 47 0-12 -18 

21 75 26 18-88 '20 

22 74 0 10'21 '25 

23 a 53 46'34 .a4 

24 17 39 44.84 '10 

h 

Valuea of the Fnctom 

- - 6.4596 
A, - - Xmloga 
A1 - 4'5450 
& - - 0.7962 
A, -- - 1-9289 
h, - - 1.2486 
+ - + om6a18 - - 0.7463 
A, -- + 1'7459 
A,, - + o.0053 

> 

Equations to be &led Factor 

... ... XI +4 + 1: ... I '5951 A1 , q - -  

... ... ... 4 + I, +% - 0g ' - 0'209, As 
... ... ... x7 +=a +X, - e, - - 0.833, Aa 

110 + XII +XI) ... ... ... = 0, - - O - O I I ~  & 

... ... XIS + x14 + 116 ... - eb = - 1.265~ S 
110 +%a + 41 +X, .., ... - e, - - 0-5801 h, 

... % +% +% +%4 .. , ' 4 ' - 0'3f4s A7 

+ I17 + I18 +%a +X, . . , - q = - 0'748, h, 

XI +4 + 17 + XIO + x11 + 110 - % = - 0.48, % 
- 4  - 274 + 4% -844 

- 1 4 4  +x4911~ -5x11 - x 1  -assx~~ - em - + 159'31 A, 
+ 5I16 - 7 -OIL3 -4x19 +43% 

... - 1 + x, -41% +4=24 

. 
+ I 

Equations between the Factom 

N ~ .  of 
e 

1 

2 

3 

4 

6 

6 

7 
8 

9 

10 

I 
Angular errom in m n d s  

xl - '283 9 - - -248 - - 'I35 

X, - - '528 Xw = - '552 110 - + "'57 

I, - - ' 784 XII - - a066 xl, - .- -114 

4 - + -03% XI¶ - - 'wa 40 - - '1% 

4 - - -078 XI: I - .oOg % I - -  .xz7 - - -163 .14 ' - '655 % - - "55 
X, = - -308 116 = - -601 * = - 
=a - - -277 x,, - + '031 I,, - - -010 

[wxa] -17.81 

-- 

I 
Value of 

e 

- 1'595 - 0-tog 

- 0'833 

- Q - 0 x 1  

- 1.265 

- 0.580 

- 0'374 
- 0.748 
- 0.48 
+ 159'3 

Co-efflcienta of 

A1 hl h, & h, A6 h? h, h, An 

+oea6 ... ... ... ... ... ... +oeo6 - 3-84 ... 
... ... +om25 ... ... ... ... +o.o5 - 3-60 

+oa24 ... ... ... ... ... + o - X I  + 12-46 

+0'37 ... ... ... ... +om& + 33'87 

... ... +oe55 ... +om05 - 55'ao 

... +oS7a i-0'45 ... + 7'43 

+0'79 +0.34 ... - 9' 39 
# +I-29 +oaoj - 9-29 

+o'& + 0.15 

+21888.33 . 



PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 113-R 

The reduction of Figure No. 86 needs some explanation. This figure forms the connecting link between the Indian 
and Ceylon triangulation. To construct this link, two stations had to be placed on a small island named Kachi T i m  (Bitter Island) 
in  Palk's Straits at a distance of only 8th of a mile apart,.arid the line joining them formed the side of continuation of a hexagon 
extending from the South East Coast Series, and the base of a quadrilateral uniting the triangulation with that of Ceylon. When 
the reduction of these figures was taken in hand it was found that tlle triangular errors on either side of the short ray connecting 
the stations on Kachi n v u  Island, were unduly large and of opposite sign, leading to the supposition that there might have been some 
slight displacement of one of the signals during observation, a displacement of one inch at  right angles to the line of sight at so 
short a distance would have been equivalent to about 49 seconds in angular measurement; and as high scaffolds were employed both 
for signals as well as instruments, causing the drops for t l ~ e  plumb-lines to be considerable, while the sites were exposed to strong 
winds, a slight deviation might not be impossible. This supposed error of center i~~g had po perceptible effect on the other rays; 
and i t  was ultimately decided to throw out the short ray on Kachi n v u  Island and form the hexagon and quadrilateral into one 
compound figure. The number of equations of conditions, which were originally 8 for the hexagon and 4 for the quadrilateral, 
became reduced to 10 for the compouud figure, 7 of which were triangular, 1 quadrangular, 1 central aud 1 side. 

The 9 angular equations are of the usual kiud and need no remark ; but the side equation took a somewhat complex form 
in construction and requires to be explained. 

The figure in the margin su5ciently represents the case; but it is designedly drawn out of 
proportion. 

B and C represent the two stations on Kacl~i  Tivu Island, A the centre of the hex~gon on the Indian 
side and D an imaginary point where the diago~~als of the quadrilateral on the Ceylon side of the small 

AB 
island cut one another. Now the side ratio - can be expressed in terms of the angles of the hexagon 

A C 

and the aide ratio can be expressed in termr of the angles of the quadrilateral. Denotiug tbs 
DB 

former ratio by r ,  and the latter by r, ,  we have 

sin 11 sin 6 sin 2 sin 8 sin 14 r ,  = - 
s i n 1 2 ' s i l l ~ ~ ~ 8 * ~ ~ '  

and 
sin 20 sin 32 sin 24 

r s =  -.- .- 
sill 19 sin 21 sin 23 '  

also from the quadrilateral ABCD we have 

- r, sin 17 + sin (16 + 17) - r, r, sin (16 t 18) + r, sin 18 = el,. 

Differentiating and putting 
r ,  sill 17 

a for M 1  
b for 

r, rs sin (16 + 18) rs  sin 18 
c I, M i d ,I M 

and P for the tabular difference of log sine for l", M being t l ~ e  modulus of common logs, and collecting the coe5cients of the errore, 
the equation becomes 

November, 1883. 
W. H. COLE, 

In charge of Computing Ofice. 

NOTE.-The triangular errom were, of ABC - 6".33 and of BCE + 5"58 : hence I suspected that the signal at B or C was not in the n o d  of the mark, 
the distance between them being only as stated t mile, and accordingly I treated the figure as above indicated. The mult  shorn the dieplacement of eignal b hnve 
ooourred at B, for at C the obeerved valuer when compared with the computed rue found to hmve there errors; ACB - 4"93 and DCB = + 8".60. 

J. B. N. HENNESSEY. 



SOUTH-EAST COAST SERIES. 

PRINCIPAL TRIANGULATION. TRIANGLES. 

Nm-1 .  The n l n a  of the rider are 'ren in the asme lina with the opposite an 1er. 
B -zu XXXIV  MA-^& :)a XXXIX (~vkimodu) sppertsin ta $ ~.dru  b g i t u w  brim. 

am& md *me ~ t . ~ ~  

X X X I V  (MBvandiir) 
X X X I X  (Avirimodu) 
I (Piinntir) 

X X X I X  (Avirimodu) 
I (P6nnbr) 
IV (Pkumukkal) 

I (PZSnniir) 
IV (P5rumukkd) 
V (Uingee) 

XXXIV (MQvandbr) 
I (P6nnGr) 
I1 (ganiyrabr) 

I1 (Kaniyah) 
I (Plinnhr) 
111 (Nerseingapnrsm) 

No.of Trhngle 

Circuit 
- 

238 

239 

!MI 

3 Corrections to Obrened Angle 

*g Corrected Plane 
Angle 

o r .  

1.037 - -188 - '057 - '245 68 57 16.988 
1'036 + '414+ '117 + '531 43 51 15'315 
1'036 - -097- '060 - '157 67 11 27'697 

3.109 I I + -1zg180 o 0.000 

62 39 22'985 
48 47 11.309 
68 33 25'706 

3.261 ( I- -08~1180 o 0.000 

Dishtica 

Non- 
cimuit 

491 

492 

,932 + '086 - '054 
'931 1- ' 2 1 1 i +  ' 10~1 

+ '032 61 59 46.230 - ' 102  1 46 31 12.627 

Yila 

26.111 
19.465 
a5.898 

25'014 
21.191 
26'221 

13'300 
19.149 
25'024 

22.655 
20.649 
19.465 

17.266 
19'353 
22.655 

Log. f& 

5.1412892~3 
5.0118938~3 
5'135907a,7 

5-1209849,s 
5'0488086,3 
5-14128ga,3 

5.0899894~0 
5~0047771~0 
5.1209849,5 

5.0777967~0 
5'0375262,o 
5.0118938~3 

4-9598288,7 
5.0093783,6 
5.0777967~0 

Feet 

138448.80 
102776-50 
136743.68 

132124.98 
111894.47 
138448.80 

123023'88 
101x06-04 
13a1z4-98 

119618.04 
109025-03 
10~776'50 

91165.16 
102182.93 
119618.04 

'932 + '230- '055 + 'I75 71 29 1'143 

2'795 1 I+ .roS1x8o o 0.000 

68 41 56.301 
58 7 20'341 
53 10 43'354 

2.474 1 I+ .284l180 o 0.000 

'714 + '146 - '042 + '104 47 44 35'280 
7 1 5  1- ' 073 1- + 1077 1 + : a 4  1 56 3 22'799 
-715 - '119 035- I54 76 1 2  1.921 

2.144 1- .0461180 o 0.000 



PBI?!?CIPAL !I!RU.NG~Lb!I!ION. WAX(3LEB. llLE 

C o M  P h e  
Angle 

0 1  n 

67 50 46.354 
60 28 22'146 
51 40 51'500 

Correotions to Obeewed Angle 

Numben end Nsme of W o n  

I (P5nn6r) -675 - '146 
111 (Nsraeingapnram) '674 + '131 -090 
V (Gingee) -674 - - 2 4 2  -276 

No. of 

't 

-- 

Triangle 

Non- 
circuit 

493 

Log. fmt 

5'0318900,o 
5'0047771,o 
4-9598288,7 

5'1866803,S 
5-0111996,7 
5'0899894~0 

4'8297847,7 
5-0328607,7 
5'x866803,8 

4.8297847,7 
5-0896705,3 
5.0111996,7 

5~0288119,2 
4'9377134,1 
4'8297847.7 

4'7709171,8 
5.0373916~7 
5 ~ 0 ~ 8 8 x 1 9 , ~  

4.6501374~8 
4.6050657,~ 
4'7709171~8 

4 .7~3&65,~  
46160604,8 
4'6501374,8 

4'7729688.8 
4'4677970,5 
4.7130365~1 

4'7112907,8 
4'8852339,o 
4.9377134~1 

4'5740883,4 
4.6670081,~ 
4.7112907~8 

4.6682275,3 
4.6050657,~ 
4.5740883~4 

24rl 

2 4  

243 

244 

245 

246 

247 

Distance 

Feet 

107619.26 
101106.04 
91165'16 

494 

495 

496 

497 

V (Gingee) 
I V  (P6rumukksl) 
VII  (Midlipat) 

I V  (Plrumukkd) 
VII (Mallipat) 
V l  (Kdhpat) 

V (Gingee) 
VII (Mallipat) 
VI (Rallapat) 

VII  (Mallipat) 
VI (Kallnpat) 
VIII (CMndamangalam) 

V I  (Ksllapat) 
VIII  (Ch6ndamangalam) 
X (Vallam) 

VIII fCh6ndamangalam) 
X (Vallam) 
XI1 (Koilhnkuppam) 

X (Vallam) 
XI1 ( Koilhnknppam) 
XLZI (Yeppalhattam) 

XI1 (Koil6nkuppam) 
XI11 (Seppalhnattam) 
XIV (KhMak6ndin) 

VII  (Mallipat) 
VIII (Ch6ndamangalam) 
I X  (my&) 

I X  (Kili 
VIII (C&%amnngalam) 
XI (Ulundbrpet) 

VIII  (CMndamangalam) 
X I  (Ulundbrpet) 
XI1 ( K o i l ~ u p p a m )  

Miles 

20.382 
19.149 
17.266 

153702.30 
102612.36 
123023'88 

67574.80 
107860.09 
153702'30 

67574.80 
122933.58 
102612'36 

106859.19 
86639'00 
67574.80 

59008.85 
108991.25 
106859'19 

44682.50 
40277'80 
59008.85 

51645'98 
41310.50 
(O82-50 

59288.58 
29362.77 
51645.98 

51438'80 
76777.49 
86639.00 

37504'93 
46452'39 
51438.80 

46583.00 
40277'80 
37504'93 

2.023 I I- -2571180 o 0.- 

85 21 57.492 
41 42 52'997 
52 55 9.511 

2-982 1 I- .5281180 o 0.- 

'495 + -138 + '057 + '195 2 2  13 54.480 
4 9 6  1- '0931- 1 0 4 1  1 -  '197 1 37 9 2'607 
-496 + -012  + '047 + -059120 37 2-913 

1.487 1 I+ .oS71180 o 0.000 

33 2 0  43.482 
go 4 13.060 
56 35 3'458 

1.644 1 1-  -8661180 o 0.- 

-462 + -380 - -051 + -329 86 47 57.257 
-462 + '544 + ' 102  i- '646 54 2 53.944 
-462 1 + -162- - 0 5 1  1 39 9 8.799 

1.386 I 1+1.0861180 o 0.- 

31 42 40.065 
76 8 10.424 
72 9 9.511 

1.451 1 )+  .071!180 o 0.000 

-142 - -054 - -050  - '104 49 10 17.384 
'257 + -096 '161 43 o 22.747 : 1 I -  0 1: .209 87 49 19.869 

-426 I I- -474180 1 o 0.000 

'140 + ' I I Z +  '045 + '157 73 42 21'197 
'140 + '084- '093 -009 50 8.381 
-1.0 1- - 0 6 1 1  0 4 4  11 . O I ~  56 ! 30'422 

' 420  1 I +  .x3o118o o 0.000 

89 43 42.120 
29 41 10.127 
60 35 7'753 

'359 I I+ .4691180 o 0.- 

36 3 .28.018 
61 28 2'394 
82 28 29'588 

-928 1 I+ .0381180 o 0.- 

44 41 41.099 
60 35 21'152 
74 42 57.749 

'398 1 I+ .9481180 o 0.- 

-115 - '068 + '045 - '03 73 28 58.202 
-114 + ,116 '071 + '045 55 59 33-50' 1 1 4 1 - . 0 4 /  1- + .o26 I - 'or9 1 5 0  31 28.297 

-343 I I+ -m3(180 o 0.- 

29'110 
19.434 
23-300 

12'798 
20-428 
29'110 

12.798 
23'283 
19.434 

20'238 
16.409 
12.798 

11.176 
20.642 
20.238 

8.463 
7.628 

11'176 

9.781 
7-824 
8*463 

11.229 
5'561 
9'781 

9'742 
14.541 
16.409 

7'103 
8'798 
9'742 

8.823 
7.628 
7.103 



116-i SOUTH-EAST COAST SERIES. 

Number and Name of Stetion 

X I  (Ulundbrpet) 
XI1 (Koilinkul~pam) 
XIV (Khidakijndin) 

XIV (KlnklakZind4n) 
XI11 (Seppal&~lattam) 
XVI (Ayyampet) 

XI11 (Seppallnattam) 
XVI (Byyampet) 
XV (Padaiydr) 

XIV ( K l d d ~ k 6 n d h )  
XVI (Ayyampet) 
XV (Piidaiyh) 

XVI (byyampet) 
XV (P6daiyGr) 
XVI l  (Snlpai) 

XV (P&daiy$r) 
XVII (Snlpa~) 
XVIII  (KuchGr) 

XVIII  (Kuchbr) 
X V I I  (Salpai) 
XXI (Tirupananda Mandap) 

No. of 

Giro 

248 

249 

2M) 

251 

252 

A 

g ;  3 
,aW 
n 

'107 
-107 
-107 

Triangle 

Non- 
circuit 

498 

499 

Corrected Plane 
Angle 

o r n  

34 26 17'954 
81 46 20.710 
63 47 21.336 

253 

254 

'321 

Corrections to Observed dngle 

500 

501 

5O!l 

I+ .11rl18o o 0.000 

Log. feet 

4.4677970,~ 
4.7108569~0 
4'6682275,3 

4'6105897,o 
4'7361968,8 
4.7562971~8 

4'6001744,9 
4 .599~563~4  
4'6384871,g 

4'6987647,3 
4.4932113~9 
4.6001744,9 

4.4597830~6 
4.7361968~8 
4.6987647,3 

4'7076911,o 
4.7780992,1 
g~61058g7,0 

Totel 

n 

- -329 + -247 
+ -193 

Figure 

,I 

- '273 + -086 
+ '298 

42 49 50.171 
65 12 30.874 
71 57 38'955 

180 o 0.000 

56 56 6.554 
56 48 36 '664 
66 15 16.782 

0 0'11- 

88 39 56.023 
38 31 7 '755 
52 48 56.222 

180 o 0'000 

31 40 2'725 
82 48 4 '634 
65 31 52'641 

o 0'000 

57 4 11.765 
80 46 20.944 

' 1 2 7 4 2  

180 o 0.000 

XVII (8alpai) + '148 
XXI (Tirupanandd Mandap) + -601 

Distance 

Feet 

29362.77 
51387.43 
46583.00 

XXII (NayinipiriyHn) 

XVI (Ayyampet) 
S V I I  (SaIpai) 
XIX (Kulattb) 

X I S  (KulatMr) 
XVII (Salpai) 
XX (Kachpi3rudl) 

XVII (Salpai) 
XX (Kachip6rumBl) 
XXII  (Nayinipiriyh) 

XXII  (Nnyinipiriyln) 
XXI (Tirupannndil Mandap) 
XXIII  (Kumbnkonam) 

Milee 

5 '561  
9 '732  
8 . 8 2 3  

40793.38 
54474.96 
57055.46 

39826'71 
39770.07 
43499.79 

49976.37 
31132'31 
39826'71 

28825'91 
54474'96 
49976.37 

51014'20 
59992'81 
40793.38 

Circuit 
----- 

N 

3 1 5  1- 0 1 9 -  
'315 + -126 
-314 - -003-  

4'8795147~5 
4.8538177~7 
4 .77~9688~8  

4'5773068,4 
4.8289811,1 
4'8795147~5 

4'5773368,4 
4 9618530~0 
4.8538177,~ 

4.6788044~9 
4'6384871~9 
4'5773068~4 

4*5918607,1 
4.7075143,4 
4.6788044~9 

4.7562971~8 
4 7581289,3 
4.5918607~1 

7.726 
10.317 
10.806 

7 '543 
7.532 
8.239 

9.465 
5.896 
7'543 

5.459 
10.317 
9.465 

9.662 
11.362 
7.726 

L 

,Ezt 
n 

- -056 
+ -161 
- '105 

+ '452 

0 6 8 )  / - '087 
+ '123 + -249 

'055 - -058 

-501 

'115 
'114 
'115 

'344 

75773'04 
71419.66 
59288.28 

37783'91 
67449'86 
75773'04 

37783.91 
915.91 '04 
71419'66 

47731'44 
43409.79 
37783'91 

39071.56 
50993.44 
47731'44 

57055.46 
57296'61 
39071.56 

70 9 33.848 
62 26 55'724 
47 23 30.428 

-944 1 I+ .104118o o 0.000 

- 2 0 1  - '184 + -045 - '139 29 52 30.840 
'429- '110 '539 62 46 24.810 'izi 1: . 6 0 j +  ~ 0 6 j  1: '539 1 87 21  4.350 

'603 1 1--1.21~/180 o 0.000 

22  46 58.539 
110 9 55'553 

47 3 5.908 
I - 1 i 3 o I I 8 o  0 0.11- -600 ( 

14'351 
13.526 
11.229 

7'156 
12 '775 
14.351 

7 '  156 
17 '347 
13.526 

9 '040  
8 ' 239  
7'156 

7'400 
9 '658 
9 '040 

10.806 
10.852 

7.400 

'124 + '590- '085 
'123 + '265 + -145 
-123 + '545- -060 

+ '254 - '185 + ' 2 2 1  + '177 
+ '539 + '008 

+ '505 71 31 37'461 + '410 59 48 45'767 
+ '485 48 39 36.772 

+ I . Z O I  

+ '069 
+ '398 + '547 

+ 1 - o 1 ~ 1 S o  

-098 - '713 
'098 - '339 + ' 1 2 2  - '217 
'098 - '494 + '004 - '490 

-370 I I I + I . ~ O O , I ~ ~  o o - m o  

46 28 53'519 
71 9 32.103 

'139 62 21 34.378 

'418 / I 1-  -302 180 o 0.000 

-166 - ' 604+  '060 '544 69 41 19'950 
1 6 6  1- 6 2 4 -  1521  1: '775 1 70 21 12.889 
' I 66 - I - I 8 5 + ' 092 -1'093 39 57 27.161 

'498 1-2.4121180 o 0.- 

'294 

-113 + '381 + ' I 47  
'113 + '953 - -126 
'113 + '555 ' 0 2 1  

-1.546 

+ '528 + '827 
+ '534 

'339 +1'889180 

'162 + '146- -129 + '017 
' 163 - '013 + ' 190 + ' I77  
'162 - -0661- -061 - 
' 487 + '067 



PRINCIPAL TRIANGULATION. TRIANGLES. 

No.of 

Chuit 
-- 

2 j5  

256 

257 

258 

269 

260 

261 

262 

Riangle 

$:it 

- 

i%3 

504 

505 

606 

Corrections to O h e d  Angle Distanoa 

Number and Nune of Station , Corrected Plane 
Angle 

XXI (Tirupnnandil Mandap) 
XXIII (Kumbakonnm) 
XXIV (Putagaram) 

+1'648180 

XXIV (Putagaram) + '538 
XXIII (Kumbako~~am) + '103 
XXVI (81angudi) + '287 

o r  * 
40 45 44'057 
76 3 38'159 
63 10 37.784 

o 0-000 

70 3 57.692 
65 54 10'117 
44 I 42.191 

o 0'000 

45 35 3'302 
58 23 15.216 
76 r 41.482 

o 0-000 

52 24 51'913 
47 4 54.487 
80 30 13.600 

o 0'000 

83 12  35.739 
45 4044'475 
51 6 39.786 

o 0.000 

' 408 $ '928180 

4'5719896,6 
4'7441470,o 
4~7076911,o 

4.7031633~1 
4 6p4064,8 
4'5719896,6 

4'5700746,7 
4.6464483,5 
4'7031633,1 

4'6830598,9 
4.6487965,6 
4'7780992,1 

4.7888200,7 
4'6464483,5 
4'6830598,g 

XXVII Viramangalam) h - -081 67 57 21'344 
XXVI ( langudi) - '034 70 54 58.390 
XXVIII ( h a p a t )  + -191 41 7 40.266 

4-7190502,1 
4'7274703,O 
4'5700746,7 

4'5830769,9 
4'6981064,6 
q.71go502,1 

4'7365938,5 
4'7580418,7 
4'5830769,9 

4*5421161,0 
4.7429881~ 
4'7365938,5 

4'5674708,7 
4.7149455~1 
4'7274703,o 

4-7685048,8 
47429881,r 
4'5674708,7 

4*7064143,1 
4.6958703,5 
4.5421461,o 

'436 

37324'13 
55481.35 
51014-10 

50485.11 
49023'75 
37324'13 

37159'91 
44304.56 
50485.11 

48201.43 
44544.75 
59992'81 

61492.21 
44304.56 
48201.43 

- '192 + '252 - - 1 1 1  

-- - '051180 
'125-1'260 

- -566 
- '602 
-2'428180 

+ '787 
'122 

+ '124 
+1-c33180 

XXIII (Kumbakonam) 
XXVI (Alangudi) 
XXVII (Viramangalam) 

7.069 
10.508 
9.662 

9.562 
9.285 
7.069 

7'038 
8.391 
9.562 

8::;; 
11.362 

11'646 
8-39' 
9'129 

XXII (Nayinipiriyiin) 
XYIII  (Kumbakout~m) 
XXV (Mctuvbcheri) 

XXIII (Kumbakonam) 
XXV (MutuvSncheri) 
XXVII (Viramangalam) 

+ -076 

, 

51366.10 
53391.27 
37159.91 

38289.26 
49900.69 
51366.10 

54524.77 
57285'13 
38289'26 

34845.45 
55333'49 
54524'77 

36937'79 
51873.50 
53391.27 

58682.00 
55333.49 
36937.79 

50864.45 
49644.41 
34845.45 

180 o 0'000 

9.918 
10'112 

7'038 

7'252 
9.451 
9.918 

10.327 
10'849 
7'252 

6.600 
10.480 
10'327 

6.996 
9.825 
10'112 

11.114 
10.480 
6.996 

9.633 
9.402 
6.600 

'379 

'167 
'167 
.168 

502 

-168 
-167 
-168 

' 503 

43 53 33.327 
64 37 47.185 
71 28 39.488 

180 o o ' m  

66 8 13'538 
73 54 24'339 
39 57 23.123 

180 o 0.000 

36 58 34'769 
72 46 23.095 
70 15 2.136 

o 0.000 

41 3 11.179 
67 16 4'586 
71 40 43'235 

o O*OOO 

76 5 27.964 
66 14 49'234 
37 39 42.802 

o 0.000 

XXVI (Alangudi) + '110 
XXVIIl (Arasnpat) - '212 
XXIX (Parutikota) 'I43 

-1'135 - 
- '845 + '279 
- '448 1 1- '154 

+ '503 - 1  + '184 + '236 - '114+ 
+ '294 - '170 

XXTX (Parutikota) 
XXVIlI  (brasapat) 
XXXI (Phvatb) 

SXPTTI (hrasapat) 
X X X l  (fivathr) 
XXXII (Kakkmikota) 

XXVII (Virnmmgalam) 
XSV1 I1 (Arasapnt) 
XXX (Rirt5mutiruikota) 

XXXII (Kakkrskota) 
XXXI ( MvniAr) 
XXXIII (PItharankota) 

-429 

-158 
-159 
-158 

'475 

+ .031 71 36 30.781 + '442 67 50 39'362 
+ -166 40 32 49.857 

-389 / + -739180 o 0'000 

XSVIII  (Araaapat) + '321 
X S X  (U&~nuti~.aikote) '157 - .647 - '232 
XXXII (Kakkl4kota) '156 - '013 - -089 

' 470 

- '159 - '879 - -102 
-r.14018o 

-- + '186- -238 
-367 + -168 

- -481 
+ '046 - '052 
- 199 

- .205 

'430 

- -245 
'144 + '833 + '367 
'144 + '971 '122 

' 431 

+ '072 + '229 
- -441 
- -140180 
- '138 
+1'200 

+ '849 
+1~911180 



l18-F. LSOUTH-EAST COAST 8ERIES. 

No. of Triangle Correctionr to Obsrred Angle 

Log. feat 

4.5271855~4 
4.6941152,8 
4-7064143,1 

4.6646312~7 
4.66943653 
4.5271855~4 

4.6248698,3 
4.6870859~9 
4.6646312,7 

4'5538470,9 
4.6595516~9 
4.6958703~5 

4.6789821,8 
4.6870859~9 
4.5538470~9 

263 

261 

265 

DLt.nw 

Fset 

33665.54 
49444'19 
50864.45 

46198.86 
46734'39 
33665.54 

42157.01 
48650.35 
46198.86 

35797.04 
45661.66 
49644.41 

47750.96 
48650.35 
35797.04 

266 

267 

, 

268 

269 

270 

Non- 
oirouit 

607 

608 

M i l a  

6.376 
9.364 
9-633 

8.750 
8.851 
6'376 

7-984 
9.214 
8.750 

6'780 
8'648 
9'402 

9.044 
9.214 
6.780 

50383'15 
47624.36 
42157.01 

36416.96 
46743.05 
50383.15 

47710.88 
46092.86 
36416.96 

37038.85 
48565'63 
47710.88 

28248.71 
45526-96 
47624.36 

46128.55 
48565.63 
28248.71 

51851.57 
47788.71 
37038'85 

9'542 
9.020 
7.984 

6.897 
8.853 
9'542 

'036 
1.730 
6-897 

7'0x5 
9.198 
9.036 

5.350 
8.623 
9-020 

8.736 
9.198 
5.350 

9-820 
9.051 
7.015 

b 

609 

610 

Number and N m e  of Station . Correated P h e  
angle 

0 1  * 
XXXI (Wva6dr) - '063 39 11 17'422 
XXXIII (Phtharaokota) + -083 68 7 41'297 
XXXIV (Patukota) 

XXXIV (Patukota) 
XXXIII (Pbtharankota) 
XXXVI (Kalbruniksd) 

XXXIII (Pithsrankota) 
XXSVI (I( albrunikM) 
X S X  VII (Kh~kkurchi) 

- 

SXXII (Kakkdkota) 
XXX J I1 (Pitharankota) 
XXXV (Kallakota) 

XXXIII (Phthanmkota) 
XXXV (Kallakota) 
XXXVII (Kirakkurchi) 

XXXVII (Urakkurchi) 4,7022853~1 
XXXVI ( KalGrunikhd) 4'677829114 
XXXVIII (Merpanaikhd) 4.6~48698~3 

'441 

XXXVI (Krl6runikM) 4.5613036~8 
XXXVIII (Merpanaikhd) 4.6697170~5 
XXXIX (Utavayal) 4.7022853,~ 

'387 

XXXIX (IUtavayd) 4.6786174~3 
XXXVII I (Merpanaiksd) 4.66~6337~1 
XLl (Mhu6r) 4'5613036,8 

+1'033 180 0 0.000 

XXXVIII (MerpanaihBd) - '360 45 14 27.790 4.5686~75~7 
XLI (Mhfir) - '185 68 36 0.285 4.68632~~4 
XLII (Pallathivayal) - -675 66 9 31 '925 4.6786174~3 

'390 -1.2~0180 o 0.000 

+ -167 72 41 1-281 

XXXVII (Kirskkurchi) 
XXXVIII (Mer anaiksd) P XL (Kulamanga am) 

XXXVIII (Merpanaiksd) 
XL (Kulamangalam) 
XLII (Pdathivn y al) 

XLII (Pallathivsyal) 
XIJ (MQnGr) 
XLIII (bkkbr) 

'377 

-115 
'116 
'115 

.346 

'I41 
'I42 
'I41 

'424 

-098 
-099 
'099 

-296 

'101 

'101 

'100 

- 302 
-135 
'135 
'I34 

' 404 

-02~1 - .OT31+ 
- -039- -097 + -178+ '072 

+ '430- '068 I I + '292 + -091 + -322 - '023 

'124 + '332 -086 + '246 43 52 30'102 
'124 + '045 62 8 19.770 
'I24 + -015 '053 - '038 73 59 10.128 

- '614 '119- 
- '219 + '175 
- '281 - ,056- I I- I 
+ -080 + '145 
- '143 '104 + -285 - '041 1 -  l- 

+ -187 
- -048 
- -136 
+ '250 
+ .066180 
+ '362 
+ '383 + '299 
+1'04418o 

'372 

'127 
'127 
-126 

'380 

180 o 0-000 

67 54 50.897 
69 36 47.758 
42 28 21'345 

o 0.000 

52 42 2-891 
66 38 11.771 
603945'338 

o 0'000 

'733 - '044 
'337 

' - I . I I ~ I ~ O  -- 

+ '225 
- '247 + '244 
+ -222 

+ '324 + -127 + '417 - '083 
- -001 - '044- 

35 12 54'529 
68 20 3'317 
76 27 1'154 

- o 0.000 

67 58 46.264 
77 25 45'472 
34 35 28.264 

180 o 0.000 

+ -180- 
4- .668+ 
+ '276- 

+ '392 
+ -451 + '334 

'045 

+ -740~80 

4*4509986,9 
4 658~686~1 
4.6778291,4 

4.6639698,1 
4'6863290.4 
4.4509986~9 

74 8 48.643 
62 26 52.090 
43 24 19.267 

o 0.000 

-092 + -088 
-107 + '775 
'015 + -261 

180 o 0'000 

66 52 17.664 
69 32 42'507 
43 34 59'829 

o 0-000 

4'7~476~8,7 
4.679325~~8 
4 5686575,7 

+1'12418o 



PRINCIPAL TBIAKQULATION. TBIANBLEB. 119-p. 

No, of 

Cimuit 

271 

272 

273 

274 

276 

276 

277 

278 

Numb and Nune of Btrtion 

X LI (Mbnfir) 
XLlII  (6kkhr) 
XLIV (Kiuid) 

XLIV (KBngd) 
XLIII  (6kklir) 
XLVI (SirukrunbQ) 

XLII I  (Okkfir) 
XLVI (Sirukambdr) 
XLVII (Manikamkota) 

XLII  ( P~llatl~ivayd) 
XLII l  (6kkfir) 
XLV (Sembalavayal) 

XLII I  (Okkfir) 
XLV (Sembalavayal) 
XLVII (Manikamkota) 

XLVII (Manikamkota) 
XLVI (Yiruk~mbfir) 
XLVIlI (Manllgandi) 

XLVI (Sirukambbr) 
XLVrIl  ( Mnnggandi) 
XLIX (Nambudalai) 

XLIX (Nambudalai) 
XLVIlI  (Man6 andi) 
LI ( ~ n n n d u % )  

XLVIII (Man8 andi) 
LI  (~rannallksfi) 
L I I  (Mutupatnam) 

XTIVII (Maniknmkota) 
XLVIII (Manllgandi) 
L (V6nniyhr) 

XLVIII (Mnnggandi) 
L (Vgnniyfir) 
LI I  (Mutupatnam) 

Milw 

8.200 
9.805 
9.820 

'0'158 
10'025 
8.200 

7'192 
9'954 

10'158 

6'076 
10'019 
9'051 

9'106 
9'954 
6.076 

9.585 
9.496 
7'192 

6-253 
9.700 
9'585 

10'239 
9.718 
6.253 

10'473 8'278 
10'239 

7.956 
9'527 
9.496 

9'970 
10'472 
7.956 

11.277 
I I -632 
8.278 

Log. feet 

4.6364~36~0 
4'7140951,3 
4'7[47618,7 

4'729439594 
4.7237160,2 
4'6364236,o 

4.5795052,~ 
4'7206119,6 
4.729439~~4 

4'5062773,3 
4.7234621~2 
4.6793~52~8 

4'6819414,4 
4'7206119,6 
4-5062773~3 

4'7042421,4 
4.7001671~3 
4'5795052,~ 

4'5187301,r 
4-7093906,1 
4'7042421,4 

4-732fj9z298 
4*7rozz22,4 
4.5187301,1 

4'6405499,4 
4.7426432,s 
4.7328922,8 

4-6233487,6 
4-7015694,8 
4~7001671~3 

4.7~13125~6 
4-7426432,s 
4 .6~33487~6 

4.7748190-6 
4.7882956.4 
4 6405499~4 

'l!rimgle 

Non- 
Qrnuit 

611 

512 

513 

614 

DLt.nce 

Feet 

43293'59 
51772'03 
51851.57 

53633'92 
52931'72 
43293'59 

37975'65 
52554.75 
53633'92 

32083.17 
52900.78 
47788.71 

48077'45 
52554'75 
32083.17 

50610.68 
50138.01 
37975.65 

33016'43 
51214'22 
50610.68 

54062.02 
51312.39 
33016.43 

437**8! 55289.5 
54062'02 

42009.62 
50300.17 
50138.01 

52639.60 
55289'58 
42009.62 

59541.41 
61417'09 
43706' 9 

Conwationr to O h e d  Angle 
Correatad P h e  

angle 

* 
.161 
'161 
-161 

'483 

-167 
-167 
'166 

'500 

66 32 27'112 
71 7 4 9  
42 19 43'776 

o 0.000 

LTI (Mutupatnam) 
L I  (urannarlkudi) 
L I I I  (Kljdi kulam) 

1 -584 / 

a 

- '417 
-1.010- - -060 

- '913 - '593 - '540 

-2~046180  

- '010 41 53 35.802 + '658 67 31 57.289 
70 34 2 6 - 9 9  

----- 
e 

+ -017 
-106 

+ '089 

'446 

- '142 
+ -192 

-119 - -03  - '050- 

+ '128 + -023 I I + '357- -121  + '375 + '098 

a 

+ '246180 

+ -170 
+ -247 

'089 

-1*487180 

+ '151 + '236 
+ '473 

+ m860180 

o 0-000 

36 43 4.871 
80 2 0  20.777 
62 56 34'352 

o 0.000 

66 52 54'304 
65 11 0.049 
47 56 5.647 

o 0.000 

a 

- ,400 
-1.116 
+ -029 

o 0-000 

63 58 11.442 
79 11 11.892 
36 50 36.666 

o 0-000 

68 31 5.419 
67 11 49.480 
44 17 5.101 

o 0'000 

37 50 2.612 
72 4 25'789 
70 5 31'599 

180 o o*ooo 

76 20 13.824 
67 15 42'748 
36 24 3'428 

o 0.000 

47 6 4'373 
67 55 29'020 
64 58 26'607 

o 0.000 

49 26 58'833 
65 28 33.800 
65 4 27'367 

180 o 0~000 

63 48 7'303 
70 27 58.411 
45 43 54'286 

180 o 0.000 

'358 + -328180 

'120  + '471 -119 + '352 
-119 + -216 '041 + -175 

+1.369180 

- '021 + -080 - '109, 

0 1  * 

49 23 27.779 
65 12 31.813 
65 24 0.408 

' 420 

-125 
- 

'126 
126 

'37Z 

-130 
-130 
'130 

+ .108- -011 I - '131- -083 
- -059 + -094 

+ '152+ - 0 1 2  + -224- -126 - 1 1 -  + -044+ -114 

- *o50180 

+ '097 - '215 
+ '035 

- ,083 

+ '164 + -098 + '158 

'519 

- -173- 
+ '178 

'151 + '343 - '005 

'454 

-165 '115 + ' I33 
'165 + 'a67 - '151 
'164 + '402 + -018 

, '494 

+ -420180 

- '114 + -2.63 
+ -090 

+ '239180 

.a16 + '162 
+ '338 

+ '284 

+ -248 + '116 + '420 

+ -784 



120,,. - SOUTH-EAST COAST SEBIE9. 

+a 
f 

m 

* 
' 1 x 1  
- 1 1 1  
- 112 

'334 

Mila  

5-722 
8.916 
11'277 

9.449 
10.130 
5.722 

8-337 
10.576 
9.449 

7.755 
11.574 
I I -632 

10.473 
10.576 
7.755 

5'710 
6.562 
8.337 

9.181 
8.259 
5.710 

6.843 
10.024 
9.181 

6.768 
8.168 
6.562 

6.167 
5'713 
6.768 

6.957 
10'924 
6.167 

9.680 
8.991 
6.843 

Log. feet 

4-4801839~3 
4'6727928,5 
4'7748190,6 

4.6980145,1 
4.7282370,6 
4'4801839,3 

4.6436396,~ 
4'7469362,4 
4.6980145,1 

4.6122313~3 
4.7861130~3 
4'7882956,4 

4'7426998,1 
4.746936~~4 
4.6122313,3 

4'479275%15 4'539675 ,5 
4.6436396,~ 

4.6855270,1 
4'6395687,o 
4'479275915 

4.5578709,4 
4'7236948,6 
4.6855270,1 

4.5531237,~ 
4.63477424 
4'5396758,s 

4'5127302,8 
4.4794750,s 
4.5531237,~ 

4.5650394~7 
4.7~36948~6 
g5107302,8 

4.7085216,5 
4.6764643,4 
45578709,4 

Correeted Plane 
Angle 

0 1  * 
30 7 45.422 
51 27 17'399 
98 24 57'179 

o 0.000 

N m h  d , of &&ion 

LI (Urannankudi) 
LIII (K6dikulsm) 
LIV (Piiragudi) 

Corrections to Obwrred Anglo No. of 

Cko . ut 

279 

Dirbce  

Feet 

30212.31 
47075'27 
59541'41 

49890'12 
53485'62 
30212-31 

44018'94 
55838.82 
49890.12 

40947.87 
6111o.10 
61417'99 

55296.77 
55838'82 
40947.87 

30149'21 
34647.81 
44018.94 

48476'02 
43608.25 
30149.21 

36130.25 
52929.14 
48476.02 

35737.46 
43129.48 
34647.81 

32563'44 
30163.04 
35737'46 

36731.57 
52929-14 
32563.44 

51111.85 
47474093 
36130.25 

66 34 53'945 
79 39 35.324 
33 45 30'731 

180 o 0.000 

48 48 31.051 
72 39 53'034 
58 31 35.915 

180 o 0.000 

39 2 44.733 
70 4 15.873 
70 52 59'394 

180 o 0.000 

67 40 35.635 
69 5 12'505 
43 14 11.860 

180 0 O'O00 

~ i g w e  

a 

+ '510- 
4- '664- 
+ '070+ 

Tri.ngle 

Non- 
cimuit 

280 

281 

+1-244180 

circuit 
----- 

n 

'037 
'054 
-091 ------ 

615 

516 

LIV (Pllrqudi) + '012 
LIII (Kakulam) - '058 
LVI (Hemnad) - '492 

283 

283 

284 

286 

LIII  (KZidikulam) 
LVI (hmnad) 
LVII (Sambuttiyendal) 

LII (Mutupatnam) 
LIII (Kiidikulam) 
LV (Niydrkoi l )  

LIII ( IZ Wikulam) 
LV (NByanBrkoil) 
LVII (Sambuttiyendd) 

517 

618 

619 

zit 
a 

LVI (Ramnad) - '099 43 2 48.439 
LVII (Sambuttiyendal) - -425 51 40 10'183 
LVIlI (Uttarrrkoehamangai) + -061 85 17 I '378 

'247 

LVII (Sambuttiyendal) - -818 79 54 31.819 
LVIII (Uttarakoehamangai) - -076 62 20 1.562 

TOW 

n 

+ -473 + '610 + -161 

'352 

'165 
-166 
-166 

'497 

'187 
'187 
-187 --- 
.561 

'167 
-167 
-167 

' 501 

37 45 26'619 

o 0.000 

41 27 16.664 
75 53 31.704 
62 39 11.632 

o 0.000 

53 21 48.538 
75 33 46'907 
51 4 30.555 

o 0.000 

58 29 44.045 
52 9 43'959 
69 20 31.996 

o 0.000 
- 

43 12 14'951 
99 25 44'727 
37 22 0.322 

o 0.000 

LXII (A-0th) ' I02 - '579 
'307 -1.473180 

LVIII (Uttarakoehamangai) I 34 - - - 1 1 2  
LXII (hra 0th) - '321 
LXI (~ani&authai) 'I34 - - -444 

- '563- -121 I - '415 f ,105 
- -625 + -016 

- -683 - '187- 
f '683 + '177 + '051 + . o r ~  

f '287 + '115 - '324 - '144 + -178 + '029 

- -538 
- -684 
- '310 - '609 
-1.603 

'870 
f '860 
+ .o61 
+ '051 

+ '402 - '468 
+ -207 
+ 'I41 

- -877180 
-267 + . O ~ Z  + '019 

- '156180 
-062 

+ -411 
-049 

+ '398180 
'194 
-009 + '205 

+ '390x80 
LXI (Tanichanthai) 
LXII (Arspotl~) 
LXIII ( Kadalidi) 

'403 

LVI (Ramnad) -095 - '263 - '004- 
LVIII I Uttarakoehsmsngai) '095 + ' 1 1  I - '019 

+ '130 73 58 41'769 - .068 63 13 21.862 
+ -029 42 47 56'369 

-391 + .091,180 o 0.000 

LIX (Kinjarangudi) 

LIX (Ktinjarangudi) 
LVIII (Uttarakoehamnngei) 
LX (YervBdi) 

LVIII(Uttarakoehamangai) 
LX (YervMi) 
LXI (Tanichanthai) 

-094 - '004 + '023 
'284 

'073 
'072 
'073 

'218 

'093 
094 
'093 

-280 

- '062 1 I .000- + '429 - '018 
'031 + -o18,+ 

+ '222 - .028+ 
- ~ o I z ~  1 + 

'003- 
f '180 + .025 



PRINCIPAL TRIANGULATION. TRIANGLES. 12% 

Correctad Plane 
Angle 

0 1  * 
34 46 19.808 
75 22 7.778 
69 51 32.414 

o 0.000 

78 1 1  54'285 
57 35 16.455 
44 12 49'260 

180 0 0'000 

39 26 35.742 
73 27 23596 
67 6 0.662 

o 0.000 

38 48 7.260 
74 13 22.020 
66 58 30.720 

o 0.000 

70 34 40.968 
68 2 37.680 
41 22 41.352 

o 0.000 

73 19 4.653 
56 58 35'713 
49 42 19.634 

180 o 0.000 

62 21 38.448 
50 3 49.183 
67 34 32.369 

o 0.000 

52 20 20.908 
85 26 42.466 
42 12 56.626 

180 o 0.000 

40 31 26.430 
76 10 39.045 
63 17 54'525 

180 o 0.000 

54 41 36.854 
74 52 15.769 
50 26 7.377 

180 o 0.000 

59 23 25'939 

! 3 
[: z& 

If 

-121 

-122 

m121 

*364 

No. of Triangle 

e n -  
cmuit 

Correotionr to O b m d  Angle 

Number and Name of Bbtion 

LXII (Arapoth) 

287 

288 

289 

290 

291 

292 

293 

LXIII ( Kadalidi) 

Milw 

5'880 
9'976 
9'680 

8.254 
7'119 
5.880 

5'693 
8'5v ' 

8.254 

6.122 

8';;; 

8.734 
8.590 
6.122 

7.150 
6.258 
5'693 

6.852 
5'930 
7.150 

8.073 
10.165 
6.852 

5.871 
8.775 
8.073 

6.625 
7.836 
6.258 

7.854 

Log. Feet 

4'4920408,4 
4'7216095,9 
4.7085216,5 

4'6393199,1 
4'5750515,' 
4.4920408,4 

4.4779605~7 
4.6566115~7 
46393199,1 

4'509j30117 
4.6958404,0 
4.6764643,4 

4.6638673,1 
4 6566115~ 
4.5095301,~ 

4.57691569 
4 5190659~3 
4,47796057 

4.5584408,5 
4'4957216,9 
4'5769156,9 

4'62964p,6 
4 7297469,o 
45584408,5 

4'4913802,1 
4.6658002,5 
46296490,6 

4.5437929~ 
46167447,7 
4'5190659,3 

4.6177160,3 

F i p  

I 

+ '195- 
- '405 - '246 

8'775 
6.615 

14'576 
13'390 
5'871 

- '456180 

Dqtanw 

Fwt 

31048'52 
52675'61 
51111'85 

43583'28 
37588'20 
31048.52 

30058.03 
45353.58 
43583.28 

32324'38 
49640'99 
47474.93 

46117.66 
45353'58 
32324'38 

37749'89 
33041.97 
30058.03 

36177.69 
31312'78 
37749'89 

42623.50 
53671.89 
36177.69 

31001.32 
46329.78 
42623.50 

34977'84 
41375'64 
33041'97 

41468.28 
4.6658602,6 

' 4 5437929,7 

4.8862753,1 
48494181,s 
4'4913802,1 
- 

Circuit 
----- 

1 

-086 
+ '075 + -011 

2 
U 

620 

621 

522 

523 46329.78 
34977'84 

76961.81 
70699'80 
3IW1'32 

Total 

## 

+ -109 
- '330 
- '235 

LXV (Kiditirukai) +- -136 
LXIII (Kadalidi) + '175 
LXVII (Pdipati) + -130 

LXX (Muthruni) .III + '.t46 - '075 + '371 74 3 41.080 
LXXII (Melakalhruni) .IIO - '078 - - '079 46 32 52.981 

'331 

LXXTI (Melakalbmni) 
LXXI (Mijthruni) 
LXXIV (Idhikehi) 

+ '441 
+ .o71 
+ 206 
+ -281 --. 
+ -558180 

-194 
.223 ; '207 

- -210180 
+ -128 

<I 
LXIII (KadnlMi) 
LXVII (PulBpati) 
LXVI (Taraigudi) 

1 1  : 
. O ~ Q  + -221 + .060 
-298 

LXI (Tanichanthai) -116 - -184 '010- 

LXIII (Kaclalhdi) '117 - -150 
LXIV (Opilh) 

+ -641 
+ '135 + '048 
+ '257 

-117 + '124 -- 

LXIV (OpilBn) 
LXVI (Taraigudi) 

LXVII (Pulipati) 
LXVI (Taraigudi) 
LXVIII (Annaphniyakanpti) 

LXVI (Taraigudi) 
LXVIII (Annaphniyakanpti) 
LXIX ( S h g u d i )  

LXTX (Shrangudi) 
LXVIII (AnoapGniyahnpati) 
LXXI (MijtGruui) 

LXVIII (Annap6n6yakanpti) 
LXXl (MijtJruni) 
LXXII (Melakalhuni) 

LXVII (Pulspati) 
LXVIII (Annaphniphpt i )  
L X S  (Muthuni) 

180 o 0.000 

89 31 26.181 
66 43 21'715 
23 45 12'104 

520 I+ -440180 a a.m6 

LXVIII (AnnapGniyakanpati) '110 + '273 + -076 + '349 

+ :::: 
.109 
'109 

'328 

LXIII (Kadalddi) + -300 + + '309 

'350 

-110 

+ '039 + '508 
'075 + '268 + ' 0 1 1  + '279 

+ -230 - -102 
+ '9581 + '093 

$ -826 

- '299 
- -245 
I + -342 
- ~202180 

- .201 
- '032 
+ -717 
+ -484 
- '549 
- -163 + '166 
- .546 
+ . I I ~  
- '152 
- -705 
- -745 -- 

-226 

+ 1.051 
+I-488180 

-122  

- -  .IZI 

.364 

101 

a 1 0 2  

.IOI 

' 304 -- 
.088 
-089 
a088 

265 

I..,... + '0251- '057 
+ -646 + '071 

I .480" -06~' 
.219+ -056 + '153+ '013 

+ .a01 - -089 
- '239 + so87 
- '707 + -002 



SOUTH-EAST COAST SERIES. 122-, 

NOTE.--Station# LXXXIII (Koilpti), and LXXXV (KulayanallJr) appertain to the Great Arc Meridionel Berim, Bection 8' to 189 I 

W. H. COLE, I 

In Charge of Computing O f l ~ .  

No. of Triangle 
Corrected Plane 

angle 

0 1  n 

53 20 16.956 
38 6 50.909 
88 32 52.135 

o o*ooo 

52 38 17.1%~ 
61 52 3-114 
65 29 39-77' 

o 0.000 

104 51 11.478 
31 33 26.338 
43 35 22'194 

o 0.000 

77 59 24.825 
40 34 38.820 
61 25 56.355 

o 0~000 

68 51 59.789 
84 10 1.308 
26 57 58.903 

o o'ooo 

ii r Correctiom to Okrved Angle Distance 

Log. feet 

4.79068244 
4.6768618,6 
4.8862753,~ 

4'7906824,q 
4'8358141,9 
4'8494181,5 

4.9373969,~ 
4.6709497~3 
4.7906824,4 

4'9841659,6 
4.8070081,8 
4 9373969,~ 

ra9841659,6 
5'0121492,9 
4.6709497,3 

- ,  
nit 

290 

296 

296 

i 

Non- 
iLcirouit 

624 

625 

Number and Name of atstion 

LXXI (M6tGruni) + '218 
LXXlV (Minhkshi) - '179 
LXXIII (8upd4purrtm) - '313 

Feet 

61756.46 
47518.40 
76961.82 

61756'46 
68519.50 
70699.80 

86575'88 
46875.92 
61756'46 

96419.75 
64122'16 
86575.88 

96419.75 
102836.97 
46875'92 

~ ~ X X I I '  (Melakalbruni) 
LXXIV (Minikehi) 
LXXIII (8upd$uram) 

Milea 

11.696 
9.000 
14.576 

11'696 
12'97; 
13.3~ 

16.397 
8.878 
11.696 

18.161 
12.141 
16.397 

18.261 
19'477 
8.878 

- 

-696 

-304 
'304 
,305 

'913 

LXXIV (Minik ehi) 041 
LXXIII (Supalipuram) 341 
LXXXIII (Koilpati) '221 - '005 

-663 - '387180 
LXXIII (Su albpuram) + '414 
LX XXlII  (80ilpati) - " 181 
LXXXV (Kulay anallfir) + '284 

- a116 I I - -005- + '069 + -009 
- '030 - '004 

LXXIV (Minhk~hi) 
LXXXIII (Koilpati) 
LXXXV (Kulayanallhr) 

- - ,274180 
-121 

+ '078 
- '034 
- -077180 

1.287 

'355 
356 
'355 

I .066 

- '209 + -003 - 1681 / - .ox&- + '233 + -015 

+ '517180 
- -206 

-186 
+ '248 
- '144180 



CEYLON BRANCH SERIES OF THE SOUTH-EAST COAST SERIES. 

PRINCIPAL TRIANGULATION. TRIANGLES. 
, 

Corrected Plane 
Angle 

o r  a 

a 

Distance 

Log. feet 

Cormtiom to Obaerved Angle No. of Riengle 

+ '244 

Number and Name of Station 

LIX (KBnjarangudi) 

Circuit 

4 3  
82 rn 

w 

~ ~ 6 3  

Total 

n 

Non- 

4a 29 1.071 

circuit Nan- 

n 

Figure 

n 

+ '244 4'4232913,7 
,526 

627 

528 

529 

530 

Circuit 
.---- 

n 

LX (Yervadi) '063 + '072 + '072. 87 16 59' 139 4'593255C,z 
LXXV (Pfivaraeanhalli Tim) -063 - ' I 87 - '187, 50 13 59'790 4'4794750,5 

,189 

LIX (Khnjarangudi) -066 + -481 + '481 44 28 20.245 4'4404248,2 
LXXV (Phvarasanhalli Tivu) -066 + ' 302 + '302 50 37 35.036 4.4831709~4 
LXXVI (Appa Tivu) -066 + ,835 + *835, 84 54 4.719 4'5932550,z 

'198 

LIX (Kh'arangudi) ' + -725 86 57 21-37a 4.6199974~1 
LX ( ~ e r v t h )  - '031 46 46 44.887 4'4831709,4 
LXXVI (Appa Tim) 4'4794750,s 

+1.497180 0 0 . m  

LIX (Khjarangudi) + '472 80 56 19.978 4'6315431,1 
LXXVI (A pa Tivu) + '326 54 29 40.632 4.~476537~7 
LXXVII (Hgriyspatnrm) + '023 44 33 59.390 4.4831709~4 

39197.20 
30163'04 

27569'24 
30420.82 
39197'20 

41686.69 
30420.81 
30163'04 

42809'79 
35290.17 
30420.82 

26641.05 
42115.56 
42809.79 

LXXVI (Appa Tim) 
LXXVII (Phi  apatnam) 
LXXYIII (v& Tivu) 

7'424 
5'713 

5.221 
5'762 
7'424 

• 

7.895 
5.762 
5'713 

8.108 
6.684 
5.762 

5.046 
7.976 
8.108 

.ZjI 

-085 
,085 
-085 

-255 

- '262 - .229 

180 o 0.000 

36 33 10.993 
70 18 20.126 

+ .821 
- -a62 
- .a29 4'4255512,6 

4.62444253 - '224 4*6315431,1 



l 2 L Z  
CEYLON BRANCH SERIES or rHr SOUTH-EAST COILST SERIEB. 

h 

No. of Tri.ngle 

531 

Log. f&t 

4-6244425,~ 
4-7193501,8 
4*4831709,4 

4*7136637,6 
4'7417985.2 
4'4255512,6 

4-3456662,s 
4.6644162,7 
4'7136637,6 

4.6644162,~ 
4'7789905,8 
4'4255512,6 

4'5177590,o 
4.3971065~8 
4'3456662,5 

4'3374832-8 
4.6190722~3 
4'5177590,o 

4'61~722,1 
4.6413083,3 
4-34j6662,5 

lumber a d  Nune of Btstion 

LTX (Khnjanmgudi) 
LXSVI (Appa Tivu) 
LXXVIII (Vblai Tivu) 

Correctiom to Obsemed Angle 

-- 
w 

'101 + -123 + -123 
'*102 + '064 + -064 
.IOI + '017 + '017 

532 

533 

534 

535 

536 

537 

Comcted Plane 
Angle 

0 1  I 

53 28 18.022 
91 a 51.692 
35 28 50'286 

Dirknce 

Feet 

42115'56 
52402-27 
30420.82 

51720.63 
55182.14 
26641.05 

22164'93 
46175.99 
51720.63 

46175.99 
60116~07 
26641'05 

32942.69 
24952'07 
22164.93 

21751-20 
41597.97 
32942.69 

41597'97 
43783.29 
22164'93 

6 

* 

538 

539 

540 

541 

642 

Miles 

7'976 
9.925 
5'762 

9.796 
10.451 
5.046 

4'198 
8.745 
9.796 

8.745 
11'386 
5'046 

6.239 
4.726 
4.198 

4.120 
7.878 
6.239 

LXXXI (Marakayhrpatnam) '075 4'7022517,I 
LXXXII (P6murichbn) 4.8066318,6 
LXXXIII (Oandhamha) '075 - 4.337483~~8 

o 0'000 

68 27 14.311 
82 55 9.361 
28 37 36.328 

180 ' o 0.000 

25 22 1.300 
63 1 1  27'040 
91 26 31.660 

180 o 0.003 

46 49 47.253 
108 17 10.757 
24 53 1.990 

180 o 0-000 

50379.25 
64066.63 
21751.20 

14284.08 
50503.98 
50379.25 

87668.05 
85984.22 
14284-08 

3911.83 
85984'22 
85206.92 

9376.73 
67968'04 
64066.63 

' 304 

LXXVII (Pgri apatnam) 
LXXV1II ( v d i  Tivu) 
LXXIX (B$maswhi Madam) -108 - -164 

7.878 
8-292 
4.198 

LXXXII (Phmurichbn) 
LXXXIII (Qandhambna) 
LXXXV (Maebnam Karai) 

LXSXIII  ((3andhamfina) 
1.XXXV (Masinam Karai) 
LXXXVII (Kachi Tim, B.) 

LSXXTTI (Gandhamfina) 
LXXSVI (Kachi Tivu, N ) 
LXXXVII (Kachi Tivu, 8.) 

9'542 
12.134 
4'120 

ze705 
9.565 
9 ' 5 4 2  

16'604 
16.a85 
1'705 

0'741 
16.285 
16.138 

1.776 
12.873 
13.134 

+ '204180 
+ '139 + '049 - '164 

I 

LXXIX (RBmmwBmi Madam) 
LXXX (Musal 'l'ivu) 
LXXXI (Maraknyhpatnam) 

'225 

'324 + -024 
LXXVIII (VBlai Tivu) .lo9 
LXXIX (R4mwwbmi Madam) + .OII 
LXXX (Musal Tivu) + - 1 1 1  

LXXXI (Maraka Brpatnam) -044 + ' 248 + '248 7 24 30'594 
LXXXIII (~ao&amBoa) + '308 1 1 0  49 40'783 
LXXXIV (P ihu .  Mundal) + '277 61 45 48.623 

+ '833 180 o osooo 

LXXVII (P~I-i apatnam) 
LXXVIII ( ~ d i  Tivu) 
LXXX (Muaal Tivu) 

'044 
'044 
'043 

+1'595180 

3.9720515~3 
4.8323047~8 
4.8066318,6 

+ I '039 + 1'039 88 30 53.285 
+ '554 + '554 49 1 2  59.780 + '01 8 + -018 42 16 6.935 

o o-ooo 

'243 

.o92 

.093 
-- '092 

'277 

o o-ooo 

31 16 20.926 
96 53 44.036 
51 49 55.038 

o 0.000 

69 33 30.005 
80 29 20.734 
29 57 9.261 

-131 +1.611180 

LXXX (Musal Tivu) + '172 
LXXXI (Marakayirpatnam) + '133 
LXXXII (Pkurichri~) -b '454 

'057 - '032 
.056 + ' fi 3 

-216 

LXXTX (Rfimaewbmi Madam) 
LXXX (Musal Tim) 
LSXXII  (PGmurichh) 

+ -078 
- -032 
+ ,163 
+ .zog180 
- '057 + .oh6 
+ -002 

+ .or1 

.169 

'097 
7 
'097 

' 291 

-- 

- 'tog 
- .0601 1 + '232 

- .031 
'026 
'026 

-078 1 

- '057 , 
+ '0661 
+ '002 

+ -013 - 
- '105 
- -060 
+ '232 
+ .067 

-169 

16 16 44.882 
82 21 20.631 
81 21 54'487 

o 0.000 

92 3 41.976 
78 34 2.089 
9 22 15.935 

180 o 0.000 

+ '859180 

4*1548521,1 
4'7033256,5 
4.7022517,1 

4'9428413,r 
.4'9344186,8 
4*154852~,~ 

2 33 59'473 
roo 10 29.221 
77 1 5  31.306 

180 o 0.000 

3*5923797,8 
4.9344187~6 
4'9304749,o 

'072 
'072 
'072 

1 1 + '673 
+ '357 + '826 
+ '673 



PRINCIPAL TRIANGULATION. TRIANGLES. 126, 
a'. 

June, 1887. 
W. H. COLE, 

I n  charge of Chapding Oflee. 

No.of Triangle - Cormtioru to Obremed Angle 
corrected P h e  

Angle 
Non- 

cmuit 

0 1  4 

LXXXIII (Uandhamha) '052 + '009 + .oog 55 4 33'007 + '601119 25 25.769 
LXXXVI (Kachi 5 3 0  1'224 

DLt.nce 

644 
. 

545 

546 

Log. feet 

4'9042183~3 
4'9304749,o 
3'9720515,3 

4.8821782~1 
4'8854886,3 
3.59~3797~8 

4'5631194, 
4.87757773 
4'8854886,3 

4'884904019 
4'8775779,' 
3'592379738 

'I55 

LXXXVI (Kachi Tivu, N.) '023 
LXXXVll (Kachi Tivu, 8.) '024 
LXXXIX (Urimunai) '023 + '082 

Feet 

80208-12 
85206'92 
9376'73 

76239.18 
76823.53 
39fl.83 

36569'54 
75435.85 
76822'53 

76719'21 
75435'85 
3911'83 

Milw 

15.191 
16.138 
1'776 

14.439 
14'550 
0.741 

6'926 
1 4 . ~ ~ 7  
14'550 

14.530 
14'287 
0.741 

+1.265 

+ '082 

180 o 0.000 

79 58 42.582 
97 7 31.019 
2 53 46.399 

180 o 0 . m  

27 46 30.751 
74 o 10.152 
78 13 19.097 

o o - m  

107 45 13.547 
69 27 46.171 
2 47 0.282 

180 o 0.000 

LXXXVI (Kschi Tivu, N.) 
LXXXIX (urimunai) 
LXXXlr IIL (Kmanakamunai) 

LXXXVI (Kachi Tivu, N.) 
LXXXVII (5achi 'I'ivu, S.) 
LXXXVIII (Amanakamunai) 

-070 

' 21 3 + ' r I 4 + ' r r q  
'213 + '155 + -155 
2 I 4 + -3 I I + '311 
'640 

-023 
-022 
.o22 + - 184 
'067 

+ -580180 

+ .r84 



S O U T H - E A S T  COAST S E R I E S .  

PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHEI. 

8t.tion B 

Number and Name 
of Station 

XXXIX (Avirimodn) 
I (P5nnbr) 
I1 (Knniyandr) 
I (P6nn6r) 
IV (Pirumukkal) 

I1 (Raniyanhr) 
111 (Narnaingapuram) 
IV (P6rumukkal) 
V (Gingee) 
111 (Naraaingapuram) 

V (Gingee) 
I# ,, 
V I  (Kallapat) 
VII (Mallipat) 
VI (Kallapat) 

VII  (Mallipat) 
,, 91 

VIII  (Ch6ndamangalam) 
X (Vnllatn) 
VlII  (Chgndamangalam) 

Circuit 
#o. 

74 
11 

11 

121 
IS 

a) 

11 

129 

128 

Side A B Station A 

Azimuth at A 

0 1  N  

320 17 45.10 
29 1 5  3.12 

97 57 0.25 
96 29 41.08 

33 50 17.01 

151  5 51-18 
95 2 27'66 

325 1 I 53.47 
27 1 1  40.64 
18 48 19.29 

335 27 31-91 
98 43 22-53 
34 46 33'56 
57 o 28-54 
330 40 17-30 

4 I 1-33 
94 7 20.48 
40 4 26.08 
8 21 4 5-53 
o 52 57-47 

~~~~~~~~t 

0 1 N  

79 42 26.53 
99 

IS 

79 57 8-32 
11 

79 33 59.51 
11 

11 

91 

79 24 15-17 

79 18 42.60 

79 46 39'97 
It 

91 

79 26 13-45 

B1 

79 36 20.14 
11 

81 

79 25 r-oz 

Log. Feet 

5'1359072,; 
5 01 18938~ 
5.0375262,o 
5.1412892,3 
5'0488086,3 

5.0777967~0 
4.9598~88~7 
5.1209849~5 
5.0047771~0 
5.0093783~6 

5~03189oo,o 

5'08g9994,o 
5.0328607~7 
5'1866803~8 

j'0896705,3 

5.0111996~7 
4.8~97847~7 
5.02881 19,2 

5 0373916,7 
4.9377134~1 

Number and Name 
of Station 

X S X I V  (Mivandb) 
18 91 

I) 11 

X X X I S  (Avirimodu) 
?I 1) 

I (P5nnhr) 
1) 11 

1 11 

19 11 

11 (Kaniyanfit) 

111 (Namingnpnram) 
IV (P6rumukkal) 
)I 1l 

19 11 

V (Gingee) 

n n 

V l  (Kallapat) 
91 19 

91 11 

VII (Mallipat) 

Azimuth at B 

O I *  

140 20 57'43 
209 13 1 2  34 
277 52 59'12 
276 24 41.08 
213 48 a 88 

331 3 43'30 
274 59 9'09 
145 14 36.09 
207 10 0'77 

198 47 6-45 

155 29 8.60 

278 39 2'85 
2 I 4 44 23 89 
236 55 56.65 
150 42 24.49 

184 o 46.14 

274 4 59'75 
220 2 3'97 
188 21 12.89 
180 52 54'71 

LaLitude North 

O (  1 

12 44 37'47 
11 

91 

12 27 13-49 
11 

12 29 47-84 
1) 

11 

11 

12 47 6.42 

12 31 6.87 
12 1 1  51-34 

91 

31 

11 14 55.66 

11 

1 1  57 12.30 

91 

11 

1 1  58 0.26 



PBINCIPAL TI1IANGULATION. LATITUDES, L O N G I T U D E S  A N D  AZIMUTHS. 127-x 
- - 

circuit 
No. 

1% 
124 

IS 

11 

1) 

125 
I# 

126 
I1 

127 
11 

128 

I) 

11 

11 

IS 

120 
11 

180 

11 

1) 

11 

L 

Btation B 

Number and Name 
of Gintion 

I X  (Kiliyirr) 
,, 11 

X (Vallam) 
X I  (UlundGrpet) 
X I 1  (Koilhkuppam) 

X I  (UlundGrpet) 
XI1 (Koilinlcuppam) 
XI11 (SeppnlP~lattam) 
XI1 (Koilhnkuppnm) 
X I V  (Kh4daklindhn) 

XI11 (Seppaldnattam) 
X I V  (Uddak5ndgn) 

,, 98 

XV (Plidaiydr) 
X V I  (Ayynmpet) 

XV (Plidaipdr) 
X V I  (Ayyampet) 

,, P t  

X V I I  (Salpai) 
XVIlI (Kuchb) 

S V I I  (Salpai) 
X I X  (KulattW 
XVIII (liuchdr) 
Y I X  (Kulattbr) 
XX (Kachip6rumtU) 

X X I  (TirupanandU M a n d a ~ )  
X X I I  (Nayinipiriyhn) 
X X I  (Tirupa~landilMandap) 
XX (Kschip8rumPl) 
X X I I  (Nayinipiriyh) 

,, I) 

XXIII (Kumbaltonam) 
X X I V  (Putagaram) 
XXIII (Kumbakonam) 
X X V  (Mutuvincheri) 

X x I V  (Putagaram) 
X X V  (Mutuvhcheri) 
X X V I  (81angudi) 
X X V I I  (Yirarnmgalam) 
X X V I  (dlangudi) 

- 

Gtation A 

Number and Name 
of Station 

VII (Mdlipat) 
VIII (Ch6ndamangrrlam) 

11 3) 

n n 

1) I# 

I X  (Kiliydu) 
X (Vallam) 
11 IJ 

X I  (Ulunddrpet) 
11 I9  

X I 1  (Koillnliuppam) 
# I  a* 

XIII (Seppahattam) 
II 11 

I* )I 

X I V  (Khidak5nd4n) 
I1 I1 

XV (Padaiydr) 
II *I 

IS I# 

X V I  (Ayyampet) 
IS 11 

Y V I I  (Salpai) 
IS 1s 

II 11 

I) 11 

II 19 

XVIII (Kuchdr) 
X I X  (Kulattdr) 
XX (Kachip6rum41) 

X X I  (TirupananWMandap) 
11 1) 

IS I) 

X X I I  (Nayinipiriyln) 
11 11 

XXIII (Kumbakonam) 
11 11 

11 11 

II 81 

XXIV (Putagaram) 

Asimutll at A 

0 1  w 

36 56 2 5.79 
119 24 52.01 
296 10 14.88 

58 49 30'72 
345 20 32'40 

344 5 1.26 
73 11 qo'or 

359 29 18.67 
294 47 58 83 
329 14 16.89 

303 19 21-69 

33 3 3.93 
93 39 38.61 

I 2 0  11'53 

31 12 42 57 

321 o 14-87 
343 47 13.61 

93 59 3.84 
34 10 17.95 

347 41 24.29 

345 29 26.77 
42 25 33'44 

285 IS 57'38 
108 41 I 1.47 
70 10 3 61 

355 40 10.44 
38 30 0.78 

3 j 38 51.04 
17 19 53.51 

332 j6 36.41 

I 10 27 47'78 
29 41 26.67 

348 55 42'47 
347 3 s  45.72 

39 5 j 37 80  

285 44 16.44 
1 2 0  26 16 03  

351 38 36.69 
37 13 40.12 
35 41 27'15 

btitude North 

0 1  1 

11 58 0.26 
I I 43 40.90 

11 

11 

IS 

11 47 51'41 
11 39 22.58 

11 

11 40 28'2 j 
11 

I I 37 14-34 
11 

11 32 32-79 
11 

IS 

11 33 10.17 
I1 

11 21 23-85 
IS 

IS 

11 a1 49-83 
I1 

11 14 5a .o j  
IS 

I) 

II 

P I  

I I 13 9 - 6 0  
11 16 58.57 
11 12 3.74 

I I 5 27'65 
11 

11 

11 7 49.06 

11 

10 58 7.97 
a)  

81 

II 

10 56 27.48 

Side A B  

Log. Feet 

4.885~339~0 
4.71 12907~8 
4.7709171,s 
4'j740883,4 
r'6050657~1 

4'6670081~1 
4,6501374~8 
4.6160604,8 
4'6682275,3 
4'7108569,o 

4.7130365~1 
4'4677970~5 
4'7729688,8 
4.8289811~1 

4'8795147,s 

4.9618530~0 
4'8538177~7 
4.5773068~4 
4'6788044~9 
4.7075143~4 

4.63848714 
4 5995563,4 
4'59x8607~1 
4.6001 744,9 
4 6987647,3 

4.756297~,8 
4'7361968,8 
4'7581289~3 
4'4()32113,9 
4.4597830~6 

4'6105897,o 
4.707691 I,O 
4.7441470~0 
4.7780992,~ 
4 , 6 4 8 7 9 6 ~ ~ 6  

4.5719896~6 
4'6830598~9 
4.7031633~1 
4 6464483,s 
4.6904064~8 

L ~ ~ $ , " ~ , " ~ ~ t  

0 1  w 

79 25 1 - 0 2  

79 24 47' 59 
I) 

11 

)I 

79 I 7  16-39 
79 33 40'60 

11 

79 19 24'61 
19 

79 26 30' 15 
I )  

79 33 44-31 
I, 

I* 

79 23 49-04 
I1 

79 33 28-49  
1) 

I )  

79 27 9.52 
IS 

79 28 59-05 
#I  

I) 

11 

I )  

79 35 17-74 
79 2 2  39'84 
79 2 1  6 .65  

79 29 42-33  
I1 

#I 

79 23 18-37 
11 

79 z j  28'62 

)I 

1 Y 

YI 

79 31 19 -29  

Azimuth at B 

0 1 * 

216 54 50.13 
299 23 20.02 
116 12 2.90 
238 48 25.22 
165 2 0  53-16 

164 5 27.34 
253 10 13.17 
179 29 19.42 
I 14 49 24.75 
149 15 10.13 

I23 20 48.8 j 

213 2 31.57 
273 37 39-44 
181 2 0  8.39 
21 r I I 24'18 

141 a 9-94 
163 47 53'43 
273 57 49'19 
214 9 25'14 
167 41 45.67 

165 29 48.25 
222  24 40'49 
105 20 11-16 

288 39 57 39 
250 8 31'66 

I 75 40 18-82 
218 28 54.67 

21 5 37 46.15 
197 19 35'34 
I52 57 1.92 

290 26 33.79 
209 40 38.13 
168 56 2 91 
167 31 10.68 
219 54 42 60 

105 45 24.98 
300 24 56.37 
171 38 50.62 
217 12 49.15 
2x5 40 32.94 



128,. SOUTH-EAST COA8T BBBIES. 

Lon 'tude Eut 
of k n w i c h  
- 

o r  e 

79 18 31-26 
79 26 42-15 

)I 

8 )  

79 20 59'58 

PS 

79 20 48-39 
#I 

PI 

I J 

79 26 55'79 
79 15 9'62 
79 20 40.16 

19 

19 

79 15  7-99 
81 

79 15 10.77 
I, 
ps 

s t  

79 20 31.03 
79 9 52.55 
79 15 27.17 

II  

, ,  

79 8 53.65 
I? 

79 8 59.71 
,) 

, I  

B9 

79 14 35.74 
79 4 35-40 
79 9 18.73 

IS  

JS 

79 3 28.28 
,, 

79 3 1-17 

. 

Cimait 
No. 

181 

PI 

183 

9s 

#I 

It 

188 
19 

184 
18 

P P  

PP 

186 

1, 

136 
11 

18 

PP 

187 

1;s 

Btation 8 

Number and Name 
of station 

XXVII (Viramangalam) 
,, I# 

XXVIII ( h a p a t )  
XXIX (Parutikota) 
XXVIII (-pat) 

XXX (RBdmutiraikota) 
XXIX (Parutikota) 
XXX (HQrsimutiraikota) 
XXXI (PhvaMr) 
XXXII (Kakkrhkota) 

XXXI (PdvaMr) 
XXXII (K*rfioh) 

,, st 

XXXIII (Phtharankota) 
XXXIV (Patukota) 

SXXIII ( P h t h d o b )  
XXXV (Kallakota) 
XXXIV (Patukota) 
XXXV (Kallakota) 
XXXVI (KalGrunU) 

XXXVII (Khrakknrchi) 
XXXVI (KalhunikBd) 
SXXT'II (Kbrakkurchi) 

,, PI 

XXXVIII (Merpnaikkl) 

XXSIX (Mtavayal) 
XXXPIII (Merpanaikdd) 
S L  (Kulamaugalam) 
XXXIX (Wtavayal) 
XL (Kulamangalam) 

XLI (mu&) 
XLII (Pallathivayal) 
XLI (MlnGr) 
XLII (Pallathira~d) 

,, I# 

XLIII (okkb) 
XLIV (&hid) 
XLIII (OkkJr) 
SLV (Sembalavayal) 
XLIV (K6nBd) 

Azimuth st A 

0 1  a 

346 5 4'-01 
113 15 35-27 
42 20 36-74 
358 27 3'27 

I I I 52'25 

42 15 4.57 
286 57 17.89 
113 55 45.42 
o 5 1  41-39 
37 50 17'30 

40 50 13'47 
o 9 31.65 

108 5 17.63 
40 I 4 38.1~ 

I 3 20.59 

359 40 47.50 
43 33 17'73 
288 21 19.42 
117 32 28.1 I 

357 58 7.29 

50 40 10.32 
40 27 26.51 
7 4 12.81 

1 1  I 19 58.34 

50 8 59.35 

6 I 8 27'36 
359 16 21.69 
3429 16.32 
292 53 20.01 
I 10 56 19.36 

357 43 5.07 
42 57 32'99 
43 22 56.24 
8 21 1783 

109 ' 7 8.02 

46 40 I 5.80 
357 16 47'86 
3 14 55.12 
39 58 0'" 
291 51 41.75 

Station A 

Number and Nun. 
of Btation 

XXV (Mutnvhcheri) 
XXVI ( h g u d i )  

SP II 

1, SI 

XXVII (Viramangalam) 

II n 

XXVIII (hasapat) 
1, In 

Jp I, 
P) I, 

XXIX (Parutikota) 
XXX (Ursimntiraikota) 
XXXI (Ptiva*) 

11 PP 

11 19 

XXXII (Kakkdkota) 
n JJ 

XXXIII (Phtharankota) 
,# a* 

9 )  91 

$8 1 )  

XXXIV (Patukota) 
XXXV (Kallakota) 
XXXVI (Kalbunikid) 

11 IJ 

11 1) 

XXXVII (Kbrakkurchi) 
99 # #  

XXXVIII (Merpanoikid) 
PI 9 ,  

8 s 9) 

,, 9 )  

XXXIX (rntavayal) 
XL ( Kulamangalam) 
XLI (Mbnb) 

P, O 

JI $9 

XLII (Pallathivayal) 

X ~ I I  (~k;&] 

Bide A B  

Log. Fe& 

4*7888200,7 
4'5700746~7 
4.71go502,1 
4'6981064,6 
4'7274703~0 

4'7149455,I 
4'5830769,9 
4.5674708~ 
4-7365938,s 
4.7429881,' 

4'7580418~7 
4.7685048~8 
4*5421461,0 
4.7064143,1 
4.6941 152,8 

4'6958703,s 
4'6595516,9 
4.5271855~4 
4'5538470,9 
4'6646312,7 

4.6870859,9 
4.6696365,8 
4'6789821,8 
4.6248698,3 
4'70228j3,l 

4'6697170,5 
4.6778291,4 
4.658~686~1 
4.5613036~8 
4'4509986,9 

4.6786174~3 
4.6863290,4 
4,6636337,~ 
4.6639698,' 
4'5686575,7 

4.7147618,7 
4'7140951,3 
4'6793252,8 
4'7234621~2 
4,6364~36~0 

0 1  n 

11 a 10.14 
10 49 51-44 

19 

JI 

10 52 17-97 

Y S  

10 43 28.40 

a )  

,y 

1s 

10 41 37-57 
10 45 56.99 
10 34 17-54 

PI 

JP 

10 36 14-82 
*I 

10 28 2-31 
,, 
p p  

8 )  

10 26 17-09 
10 30 46'48 
lo 20 24-36 

I 9  

P I  

10 22 56.34 

, 
10 I 5 3 'go 

9, 

I ,  

I) 

10 I a  43.33 ' 
10 16 44.02 
10 7 10.93 

9 ,  

JI 

10 9 11.23 

,, 
10 I 17.88 

ddmuth st B 

0 1  a 

166 6 9-20 
293 14 30'76 
222 19 30'56 
178 27 5.80 
181 1 1  50'1 5 

222 13 58'88 
106 58 26.16 
293 54 42.26 
180 51 40'87 
217 49 14.31 

220 49 4'15 
180 9 31.35 
288 4 16-59 
220 13 37-99 
181 3 18.93 

179 40 48.01 

223 32 19'93 
108 22 17.52 
297 31 30.18 
177 58 10.25 

a30 39 2.08 
220 26 31.71 
187 4 2.13 
291 18 47.56 
230 7 5010 

186 I 8 I 8 19 
179 16 22-78 
214283001 
112 54 19.70 
293 55 32.26 

177 43 8.44 
222 56 34.29 
223 22 0.29 
188 21 5-93 
289 6 6.35 

226 39 9.78 
177 16 52.15 
183 14 50.38 
219 57 0'48 
1 x 1  52 51'58 



PRINCIPAL TI1IANGULATION. LATITODES, LONGITUDES AND AZIMUTHS. 12Q-E 

Circuit 
No. 

138 

11 

11 . 

139 

13 

140 

$1 

11 

IS 

141 

11 

11 

8 8  

93 

143 
11 

Station B 

lumber and Kame 
of Station 

XLV (Sembalavqal) 
XLVI (Simkambfir) 
XLVII (Manikamkota) 
XLVI (Sirukambfir) 
XLVII (Manikamkota) 

,I n 

XLTIII (Manggandi) 
XLIX (Nambudrrlai) 

,XLPIII  (Madgandi) 
L (VgnniyGr) 

XLJX (Nambudalai) 
L (Vgnni@r) 
L T  (tJmnankudi) 

(Mutupatnam) 
LI @rannanliudi) 

LTI (Mutupatnnm) 
,I 9 9  

LIII (Klidikulam) 
LIV (Phagudi) 
LIII (Kiidiltularn) 

Lv (NByanCirkoil) 
LIV (PEragudi) 
LV (Ntiyanbrkoil) 
LV1 (Ramnd) 
LVII (Sambuttiyendal) 

LVI (Ramnad) 
LVII (S~mbuttiyendal) 
,, y y  

LI'TII (Uttarnkoshnmnngai) 
LIX (Khjarangudi) 

LVITI (Uttar~lkosharnangai) 
LXII (Arapotl~) 
LIX (Ktinjnrangudi) 
LX (Yersidi) 
LXI (Tanichanthai) 

LXII (Arapoth) 
LX (Yervtidi) 
LXI (Tanichanthai) 
LXII (Arapoth) 
LXIII (Kadalhdi) 

Azimuth at A 

0 1  * 
102 54 29.48 

357 2 41.97 
38 56 17.92 
44 59 57'1 I 
2 4 46'96 

109 30 49-31 
42 18 59.69 
4 28 56.95 

358 0 53.34 
47 27 52.32 

294 22 27-46 
I 12 32 22.36 

I 38 10.34 

48 44 14-89 
38 3 4.46 

2 59 14-91 
I 13 42 38'55 
42 34 49'24 
12 27 3.71 
o 13 58-80 

39 16 43.72 
274 0 59-87 
IIO 942.33 
353 40 35-31 
42 29 6-53 

27 26 55-51 
359 13 51.45 
IOI o 51-11 
57 58 2.59 
4 36 13-95 

332 39 51-04 
52 34 22.96 
313 30 55-98 

5 40 40.01 
48 52 55.05 

go 20 I 1-85 
75 I 53-60 
86 14 50.00 
166 12 39-17 

92 13 57-27 

~ ~ $ ~ " , " ~ ~ t  

0 1  u 

79 3 1 -  17 
,p 

I) 

79 9 43'32 
78 57 48. I 1 

79 3 28'83 
19 

11 

78 57 30.65 
II 

78 57 48.02 
11 

11 

9 t  

79 2 48.80 

78 51 19-87 
78 57 32-59 

11 

y l  

78 50 52.41 

~9 

78 50 49'94 
11 

IY 

1) 

78 55 51 - 1 5  
78 44 25-72 
78 51 44.84 

19 

11 

78 44 33.14 
11 

78 46 51 '43 
$9 

11 

11 

78 51 10.27 
78 46 19-26 
78 40 13-23 

n 

Station A 

Number and Name 
of Station 

XLIII (dkkdr) 
91 11 

I? P Y  

XLIV (Kbnbd) 
XLV (Sernbalavnyal) 

XLVI (SirukambGr) 
11 11 

11 ,I 
XLFII (Mm~ikamkota) 

11 11 

XLVIII (Manggnndi) 
19 11 

11 19 

91 91 

XLIX (Nambudalai) 

L (V6nniy6r) 
LI (~rannarikudi) 
11 11 

19 1) 

. LII (Mutupatnam) . 

19 11 ' 

LIII (Kiidikulam) 
n 11 

11 11 

1) 11 

IAIV (Phagudi) 
LV (NByanCirkoil) 
LVI ( b n a d )  

19 91 

u 1, 

LVII (Sambuttiyendal) 
11 $9 

LVIII (Uttsrakoehsmmgai) 
11 11 

. 11 11 

91 11 

LIX (mnjarangudi) 
LX (Yerv4di) 
LXI (Tnnichanthai) 

11 11 

Latitude North 

0 1  * 
10 I 17-88 

I% 

I 

9 58 37.87 
10 2 28.94 

9 52 26-47 
I) 

11 

9 54 32-27 
1s 

9 46 15-13 
11 

91 

11 

9 43 59-91 

9 48 54.83 
9 37 18.98 

11 

n 

9 40 13- 29 

9 9  

9 30 3-94 
o 

11 

11 

9 29 42-91 
9 32 23.91 
9 21 51-96 

11 

11 

9 23 15-33 
$9 

9 18 49 '60 

17 

11 

31 

9 14 45-43 
g 13 28. 10 

9 13 4-19 
11 

Side A B 

Log. Feet 

4'5062773~3 
4.7~94395~4 
4'72061 19,6 

4'7237160,2 
4.6819414,4 

4.5795052,~ 
4.7042421~4 
4'7093906,1 
4'7001671,3 
4.7015694~8 

4'5187301,1 
4.6~33487~6 
4'7328922,8 
4'7426432,5 
4-7102222,4 

4.7213125~6 
4.64054994 
4'7748190,6 
4'6727928,5 
qm7882956,4 

4.7861 130~3 
4'480[839,3 
4'6122313,3 
4.698014511 
4.7469362~ 

4-7282370,6 
4*7426998,1 
4-6436396,2 
4'5396758,j 
4'6347742, j 

4'4792759,5 
4.6395687,~ 
4'5531237,2 
4'5127302,8 
4-7236948,6 

4'6855270,1 
4'4794750,5 
4.5650394~7 
4-5578709,4 
4'6764643,4 

Azimuth at B 

0 1  a 

282 53 34-95 
177 2 46'75 
218 55 20.72 
224 58 52.56 
182 4 43.94 

289 29 47-78 
222 18 1-55 
184 28 50.14 
178 o 56.31 
227 26 48.82 

114 23 18-41 
292 31 16-33 

181 38 7-74 
228 43 4.72 
218 2 I 1.30 

. 182 59 10.27 

293 41 31'5~ 
222 33 42.36 
192 26 46.86 
180 13 58-39 

219 15 39.20 

94 I 49-57 
r90 838.78 

I73 40 44-31 
222 28 4.70 

207 26 15-16 

179 13 52-67 
280 59 40.78 

237 57 14.97 
184 36 8.36 

152 40 13'51 
232 33 26-76 

133 31 37-71 
185 40 34-82 
228 5 r  50.93 

270 18 53-48 
255 I 6.89 
266 13 51'3 j 
346 12  25-32 
272 12 41.36 



130,, 8OUTH-EAST COA6T SERIES. 

No~~ . -Sht iom L- (Kollpati) and LXXXV (Kulayenallbr) appertain to the Great Aro Meridional Seriea, section 8" to 18O. 

M. W. ROGERS, 

In charge of Computing Ogics. 

';PP$~,",":Z~ 

0 1 'I 

78 40 13-23 
78 38 47.21 

1% 

78 32 19-48 
21 

9, 

2) 

78 33 35-18 
78 30 3'73 
78 25 59-64 

99 

9 ,  

78 25 6.97 
I, 

78 20 13-43 

19 

11 

91 

78 21 58-23 

78 19 1-75 

78 13 36-71 
1, 

1, 
78 12 54.78 

11 

78 722'12 

1, 

I, 

78 I 16-09 

S1 

77 54 0'82 
78 I 23.92 

Circuit 
No. 

144 

I1 

146 

146 

!I 

147 

11 

19 

9s 

148 

91 

149 

99 

160 

Station B 

Number and Nuue 
of Station 

LXIV ( O p i h )  
LXIII (Kadalidi) 
LXP (Kiditirukai) 
LXIV (Opilin) 
LXF (Kiditirukai) 

LXVI (Taraigudi) 
IIXVII (Pulhpati) 
LXPI (Taraigudi) 
LXVII (Pulhpati) 

,J 81 

LXVIII (Annap6n4y~kanprti) 
LXIX (Sbrai~gudi) 
LYVIII (Annap15n&~akun~ti) 

L Y S  (Muttruni) 
L x l X  (86rangudi) 

LXX (Mutbruni) 
LYXI (Xftitfiruni) 
LXXII (Melltknltiruni) 
LXXI (RItittruni) 
LXXII (Melaknlbruni) 

,, s f  

LXXIII (Supalipuram) 
LXXIV (Jfinikehi) 
LXYIII (SupnlSpurarn) 
LXXIV (BIiuhkshi) 

,, *I 

LXXXIII (Koilpati) 
LXXXV (Kulnynnallfir) 
LXXXIII (Koilpati) 
LXXXV (Kulaynnallb) 

1) I1 

Azimuth at A 

0 1 .  

53 25 49-89 
49 25 47.31 
84 12 7.24 

346 26 3.49 
1 54 2 36-96 

57 o 44-57 
96 27 20.41 

98 23 37-78 
52 14 9'49 
169 53 43.16 

I I 2 55 7-37 
50 33 28.84 
63 1 2  39'47 

I 17 54 16.41 
342 58 1.27 

168 19 36-44 
68 24 43.86 
108 56 10.39 
IIO 37 57.06 
62 23 6.28 

172 13 1.62 

52 9 22.55 
105 29 39.73 
ay 6 3.86 
81 44 21.28 

1433530'86 
I I a  a 4.31 

34 2 39.06 
68 25 44-41 
359 33 44'27 

332 34 36.60 

Station A 

Number and Name 
of Station 

LXI (Tanichanthai) 
LXII (Arapoth) 

11 51 

LXIII ( Kadalhdi) 
11 38 

)I JY 

91 19 

LXIV (Opilin) 
LXV (Kidhtirukai) 
LXVI (Tarai y d i )  

~1 81 

19 91 

LXVII (Pulrlpnti) 
I) ys 

LXVIlI  (Bnnapbn4gakanpati) 

31 19 

9s 99 

11 11 

LXIX (S~irangudi) 
LXX (Muhimi) 

LXXI (Miitdruni) 
n IS 

n 18 

LXXII (Melakalfiruni) 
18 18 

LXXIII (SupalSpuram) 
18 1 9  

19 19 

LXXIV (Mimikehi) 
19 1 )  

LXXXIII (Koilpati) 
LXXXV (Kulayanallh) 

Side A B 

Log. Feet 

4,6958404,~ 
4'7085216,5 
4'7216095,g 
4.5095301~7 
4'4320408,4 

4.65661 15,7 
4'6393199,1 
4'6638673,1 
4'5750515,1 
4'477960517 

4.57691 56,g 
4'4957216,g 
4'51906j9,3 
4'6167447,7 
4.5584408~5 

4'5437929,7 
4fi296490,6 
4'6658602,5 
4'7297469,o 
4'6177160~3 

4'4913802,f 
4.6768618~6 
4.8862753,1 
4'8358141,g 
4.8494181~5 

4'7906824,4 
4.9373969,~ 
4.8670081~8 

4'6709.497~3 
5'012149219 

4*9841659,6 

Latitude North 

O I *  

9 13 4.19 
9 18 52-33 

12 

g 13 22'46 

11 

9 )  

11 

9 8 10.69 

9 17 59-43 
9 9 17.41 

19 

11 

9 14 11.00 

a, 
9 1 1  43-21 

11 

21 

11 

9 6 o-ox 

9 17 23'07 

9 9 7-56 
11 

91 

g 14 11-31 

~1 

9 418'26 

91 

19 

g 12 31 '34 
19 

9 9 40.27 
8 55 31 '05 

Azimuth at B . 

0 1 9  

233 24 46.41 
229 24 44.86 
264 10 42.53 
166 26 15-57 

334 2 I 5.1 I 

236 59 43.92 
276 26 I 1.04 
278 22 25.38 
232 13 21.69 

349 53 34'74 

292 54 I 2-01 

230 32 50.54 
243 1 1  52.30 

297 53 17-62 
162 58 18.09 

348 19 25-09 
248 23 40.77 
288 5 j 0.30 

290 36 37.52 
242 22 7'21 

352 1 2  54'92 
232 8 23-23 

285 27 41'57 
zog 5 10.93 
261 42 29-30 

3233432'71 
291 5957.35 
214 I 43'03 
248 24 34.94 
I79 33 45'5O 

152 35 46-25 



CEYLON BRANCH SERIES OF THE SOUTH-EAST COAST SERIES. 

PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHS. 

b 

Station B 

Number and Name 
of Station 

LX (TervCtdi) 
LXXV (P6varasltnhalliThu: 
LXXV1 (Appa Titu) 
JXXVII (Pgriyapntnam) 
LXXVIII (Vilai Tivu) 

LXXV (P6vammhnlli Tivu) 
-LXXVI (Appa Tivu) 

,, I, 

LXXVII (Pgriyapatnam) 
LXXVIII (Vaai Tivu) 

)I 11 

LXXIX ( R b m ~ w k m i  Madam) 
LXXX (Nusd Tivu) 
LXXIX (Rbnaswbmi Madam) 

LXXX (Muaal Tivu) 

,, IS 

'LXXXI (Marakayiirpatnam) 
LXXXII (Phnurichin) 
LXXXI(Mnrakaydrpatnam) 
LXXXII (Phmurichhn) 

IS ,1 

LXXXIII (Clal~dhamhma) 
LXXXIV (Pislrsu Mundal) 
LXXXIII (Qandhndna) 
LXXXV (Masinam Karail) 

Btation A 

2,!$,":","wtyt 
0 1 "  

78 51 10'27 

99 

IP  

I I  

9 1  

78 46 19-26 

19 

Circuit 
No. Azimuth at  B 

0 1  n 

255 I 6.89 
212 32 18.80 
168 4 42.19 
87 9 8.66 

I 14 37 30.22 

162 18 18-94 
1 2 1  48 48.38 
83 l o  37-41 
42 35 9-19 
79 8 39.84 

152 17 8.80 
83 51 2'72 

105 28 34.43 
55 13 26.29 
80 35 32.35 

I72 2 4.09 

83 31 45.73 
102 29 37'75 
411s 38.75 
72 32 28.42 

124 2 2  23-51 
81 25 53-27 
74 I 25-98 
64 19 9.42 
80 36 1-31 

Bide A B 

Asirnutli a t  A Log. Feet t 
O t 4  I 75 I 53.60 4'4794750,s 

32 32 52.46 / ~ - s ~ ~ z s s o , ~  
348 4 32.1 5 / 4.4831709,4 
267 8 I 2-09 ' 4 .~476537~7  
294 36 14'03 

342 18 6-10 

LXXV(Pdvarasanllal1iTivu) 
LXXVl (Appa Tivu) 

11 11 

LXXVII (Pgriyupatnnm) 

IS 11 

11 91 

LXX YIII (Vblai Tivu) 

11 11 

LXXIX(Bmaswhi Madam) 
)I I, 

PI I, 

LXXX (Musnl Tivu) 

81 11 

LXXXI (Marakaykpatnarn) 

YI 11 

19 II 

LXXXII (Phurichhn) 
II 11 

Number and Name 
of Station 

LIX (Khjarangudi) 

9 1  99 

IS 91 

1 9  I I  

II II 

LX (Yervddi) 

1, 19 

4.7193501~8 

4'4232913,i. 

Latitude North 

0 1  4 

9 14 45 '43 
)I 

11 

1 9  

1) 

9 13 28' 10 

II 

9 g I ~ . ~ ~ ~  

9 9 50'12 
11 

9 15 2'87 
)I 

Is 

g 11 8 .88  

I# 

g 16 1.64 

*I 

9) 

g 12 23.84 

~1 . 
9 16 29.56 

II 

II 

g 14 27-73 
II 

301 47 51.85 1 4-61ggg74,1 
1 263 g 53.90 1 4*4404248,2 78 47 39-71 

78 52 13.03 
N 

78 57 2'28 

YI 

11 

78 59 6'02 
It  

79 6 10.23 

)I 

93 

79 6 40'91 
11 

79 10 17-86 

11 

11 

79 13 17.18 
11 

2 2 2  34 22-91 

259 7 33.99 

332 16 48'98 

263 49 34.56 
285 27 1.63 

4.6315431,1 
4 .62444~5~8 

4.4255512~6 
4.7417985,2 
4-7789905~8 

235 12 18-27 4'7136637,6 
260 34 19-65 / 4-6644162,7 

352 159.17 
263 31 5'84 
282 28 29.09 
22115 3.92 
a52 31 24.90 

304 21 54.66 
261 24 I 1-14 

253 59 40.51 
244 17 56.36 
260 34 41.30 

4.3456662,s 
4.3971065~8 
4.641 3083~3 
4'5177590,O 
4.6190722~3 

4'3374832,8 
4.8066318~6 
4.8323047,8 
4'7022~17,1 
4.7033256~5 
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January, 1S88. 
M. W. ROOERS, 

I n  ohrp  of Cbrnputing Oflee. 

Stetion A Station B 

Number and Name 
of station 

LXXXIV ( P i h n  Muhdal) 
LXXXV (Mdnam Karai) 
LXXXVI (Kachi Tivu, N.) 
LXXXVII (&hi Tivu, 8.) 
LXXXVI (Kachi Tivu, N.) 

LXXXVII (Kachi Tim, 0.)  

,I a) 

LXXXVIII (1ZmmaLsmnnri) 
LXXXIX (Urirnunai) 
LXXSVIII (1Z-akem-i 

LXXXIX @rim&) 

SJ I) 

Side A B 

Cimuit 
No. ~ t u d e  ~ o r t h  

0 1  * 
9 18 4.42 

3 )  

n9 

9 )  

9 19 35 '33 

9 I 5 49.66 
9 23 19-94 

#I  

ss 

9 22 57.32 

9, 
9 33 7'84 
9 28 14-89 

Number and Name 
of Station 

LXXxIII (&mdbamsns) 
~8 n 

ss . w 

9s 3s 

LXXXIV (Pisdeu Mundal) 

LXXXV (Maaham Karai) 
LXXXVI (Kachi Tivu, N.) 

Sp 8s 

#) ss 

LXXXVII ( h h i  Tim, 0. )  

n ss 

LXXXVIII (Amsnakamunai) 
LXXXIX (Crimunai) 

himu* at B 

0 1  w 

xz 37-32 
161 57 55.85 
67 22 14'74 
69 56 17.62 
72 52 16.01 

60 34 1-58 
147 I I 48.95 
39 27 50'76 
67 14 58-90 
36 40 50'45 

64 21 12'47 
141 15 9-26 

2$ztW1y 
0 1 .  

79 zo 50.62 
n 

18  

IS 

79 2 I 10' 51 

79 21 34-79 
79 33 56'21 

93 

99 

79 34 17-39 

9 9  

79 41 55-26 
79 45 44-06 

h u ~ h  et A 

0 1  w 

192 15 34-10 
341 57 48-73 
247 20 7.16 
249 54 6.66 
252 50 11-50 

240 31 58.04 
327 I I 45'49 
219 26 31-92 
247 13 2.89 
216 39 35-14 

244 19 19-99 
321 I4 31-45 

LOR. F& 

3'97ao515~3 
4.15485~1,~ 
4'9304749,o 
4.9344186~8 
4'g042183,3 

4'9428413,4 
3'5923797,8 
4~8775777~8 
4'8854886,3 
4'884g040,9 

4*8821782,1 
4.5631194~9 



S O U T H - E A S T  C O A S T  SERIES. 

PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 

The following table gives, first, the usual data of the observed vertical angles and the heighta of the signal and instrument, 
&c., in pairs of horizontal lines, t l ~ e  first line of which gives the data for the 1st or the fixed station, and the second line the data 
for the 2nd or the deduced station. Tllis is followed by the arc contained between the two atatio~is, and then by the terrestrial 
refraction and the height of the 211d station above or below the lst, as computed from the vertical angles in the usual manner. 
This difEerence of lieight applied to the given height al~ove mean sea level of the fixed station, gives that of the deduced station. 
Usually there are two or three independent values of the height of the deduced station; the details are so arranged aa to 
show these consecutively ant1 their meal1 ill tlle columns of "Trigonometrical Results." The mean results thus obtained are 
however liable to receive corrections for the errors generated in the trigotiometrical operations, which are shown up by the 
spirit levelling operations, wherever a junction between the two has beell effected. The spirit levelled determinations are always 
accepted as final, atid the trigonometrical heigl~ts of atatiolis lying between those fixed by the levelling operatious are adjusted 
by simple proportion to accord wit11 the latter. I n  the table the spirit levelled values are printed thus, 202.69, kc., to dis- 
tinguish them from the adjusted trigonometrical vallles. Tlie column in which the mean trigo~iometrical heights are given is 
barred across where necessary, as after deduction of Stu. VlI from Stn. VI, page 134-F, to indicate that one set of adjustments ends - 
and another begins. The trigol~ometrical heights always refer to the upper mark or to tlle upper surface of the pillar or structure 
on which the theodolite stood*; when a spirit levelled height does not refer to either of these surfaces, it is given in combination with 

a correction, thus (1_0:::9, and the snm of these two quantities, in this case 199.1% represents the value with wllioh the eoms- 

ponding trigonometr&al mean height 202-0 is comparable. Descriptions follow these tablee, exactly indicating the surfaces on which 
the levelling staff stood during the determinatiolla of the spirit levelled heights. 

When the pillar of the station is perforated, the height givcn in the laat col~imn is that between the upper surface of 
pillar and the ground level mark-stone in the flwr of the passage ; otherwise, it is the approximate height of the structure above the 
ground at  the base of the station. 

The heights %f the initial stations above Mean Sea Level are taken from the Madraa Longitudinal Series and are as 
follows ;- 

XXXIV (MBvand6r) 429.8 feet ; XXXIX (Avirimodu) 490.4 feet. 

* In the w e  of %stle Etatiom the thmdolite stood on the tnwtle and not on the pillar; the heighb h o k e r  are referred to the p*. 
NOT&-In no w e  d m  the trigonornetrid height refer to the rummit of the rectenguLar protoding piUu. 

drtmnomical Dste 

1879-80 

Jan. 4,5 
Dec. 29,30,81 

Jan. 9,10 
Dec. 29,30,8). 

Number and Name 
of Station 

XXXIV (Mbvandb.) 
I (Pannhr) 

XXXIX (Aririmodu) 
I (PlinnGr) 

Nean of 
Times 

of obser- 
retion 

h m 
a 16 
2 16 

2 25 
24 

O b s s n d  
Vertical Angle 

0 1  * 
D o  43'0 

D o  13 19.9 

D o  4'9 
D O  12 43'2 

a neiglrt in feet Refnction Height in feet of 2nd 1 
Station above Mean 8 

E rn Sea Level 

4 
2 a 

w 
A 

12 

I2 

1.5 

5 ' 9  
2'5 

5" 
5.2 

5'1 

II 

1017 

1369 

59 

93 

a058 

.o68 

+17zmo 

+111'9 

601.8 

602.3 
602 601.1 

f e d  

3.0 



1 3 L p  80UTII-EA8T COAST BERIEB. 

Number and Name 
of B d o n  

XXXIV (Mhvandh) 
I1 (KaniyanGr) 

I (Piinnb) 
I1 (Kaniyanh) 

I (Piinnb) 
111 (Naraaingapuram) 

I1 (Kaniyanhr) 
I11 (Naraeingapuram) 

XXXIX (Avirimodu) 
IV (Pgnunukkd) 

I (P6nnb) 
I V  (P6rumukkal) 

V (Gingee) 
I V  (Pirumukkd) 

I (Piinnfir) 
V (Qingee) 

111 (~&uings~uram)  
V (Qingee) 

I V  (Pgrumukkd) 
V (Gingee) 

I V  (P6rumukkd) 
VI (Kdlapat) 

V (Gingee) 
VI  (Kallnpat) 

IF (Pgrumukkd) 
VII  (Mallipat) 

V (Gingee) 
VII  (Mallipat) 

VI (Kallapat) 
VII  (Mallipat) 

VI  (Kallapat) 
VIII(Ch8ndamangalem) 

VII (Mallipnt) 
VII I  (Ch6ndamangalamJ 

VII  (Mallipat) 
I X  (KiliyGr) 

dstronomid 

1879-80 

Jan. 4,S 
Dec. 6,7,8 

,, 29,30,31 
9, 6,7,8 

,, 29,80,31 
,, 10,ll 

~8 6,7,8 
,, 10,l l  

Jan. 0,IO 
Dec. %,26 

,, 29,30,31 
19 24,25 

1879 
Mar. 26,27,28 

3,  2032 

Dec. 29,30,31 
Mar. 26,27,28 

Dec. 10, l l  
Mar. 26,27,28 

B, 24422 
26,27,28 

,, 21,22,23 
,, ll,lz,rs,lls 

,, 26,2798 
,, i~, iz,~s, irl  

,, 22,23 
8 ,  6,7,8 

,, 27,28 
,, 6,7,8 

,, 11,12,1s,14 
,, 6,7,8 

,, 11,12,is,i4 
Feb. 241,25,26 

Mar. 6,7,8 
Feb. 24,26,26 

. 6,7,8 

ss 2,3 

Rejected 

Obnened 
Vertical Angle 

0 1  0 

D o o 37-3  
D o 15 6 .9  

D o 7 1.4 
D o  10 12.4 

E o 7 48.2 
D o  2 0  52.7 

E O  3 38-4  
D o  18 6 - 9  

D o  g 3.2 
D o  7 3 '4  

D o  13 18.4 

D o  5 37'7 

D o  24 11.8 
E o 6 54'1 

3r'9 
D o  21 5.5 

D o  6 44.8 
D o  8 26.9 

E o 6 54-1 
D o  24 11.8 

D o  14 55'9 
D o  o 33'7 

D o  30 37'2 
E o 13 5-6  

D o  14 21.6 
D o  8 4'5 

D o  30 53'2 
E o 16 17'3 

D O  0 45'8 
D o  8 53.6 

D o  4 56-5 
D o 1 o z 7 . 8  

D O  6 2 ' 1  

D o 6 27. I 

D o  3 53-1 
D o  7 30.0 

Data 

Mean of 
Timer 

of obser- 
vation 

i m 
2 5 
a 6 

a 15 
a 19 

z 10 

a 10 

2 29 
2 30 

a ao 
2 21 

2 14 
t I I 

2 4 

2 3 

I 45 
I 42 

z 30 
2 29 

2 3 
a 4 

I 42 
I 38 

2 19 
2 19 

I 54 
I 38 

I 58 
I 59 

z o 

I 49 

I 57 
I 46 

2 2 I 

a 20 

2 I 

z o 

4 m 
"ot - % 

I 

B ~ g 4 . 9  

W 
m 
a 

+229.8 

+ 55.4 

+38oS4 

+323.5 

. 0 6 5 - 3 4 . 3  

-149.4 

-556'5 

+lo6.5 

+ 16.5 

+556.5 

-251.5 

-807-6 

-142'3 

-705.8 

+ 104.4 

81'7 

- 25.0 

+ 38'7 

5 
{ 

d 
B 

W 

8 
12 

12 

12 

11 

8 

-12 

8 

8 
8 

12 

8 

12 

6 

I 2  

12 

8 
12 

6 
12 

12 

16 

12 

16 

8 
12 

8 
12  

16 
I Z  

12 

12  

12 

I 2 

I Z  

8 

B. e 
g, 

[ ,  
i 

fasr 

3 - 0  

3-2 

18 

'5.7 

I r ' 0  

1 '7  

3'0 

3'0 

~ d ~ h t  i. feet of hd 
Bbtion above M a n  

8e(r Level 

Trigonornetrid 5 Byesah 

Height 

a z 
bij 

2.5 
1 . 5  

2'5 
2.5 

2.4 
2.5 

2.3 
2.5 

6 .0  

1 ' 5  

6.0 

2.5 

2.7 
2.6 

2 ' 6  

2.5 

'" 
2.3 

2 - 6  
2.7 

30.8 

2 - 5  

30 '7  
2.6 

6 .0  

2 -5  

6 .0  
2.6 

6 . 0  
31.1 

38.5 
31.1 

38.4 
2.5 

6 - 0  

2.5 

li: 
4 

4 
6 

1078 

1183 

goa 

I 

1106 

1306 

1217 

1- 

1064 

1217 

1067 

1215 

1520 

1014 

668 

"57 

857 

759 

in feet 

1 
5 - 2  '" 

5.2 

5 - 2  
5.2 

"' 5.2 

5.2 5 ' 2  

5." 
5.2 

5.2 
5.2 

5 ' 2  

5.2 

5 ' 2  
5.2 

'" 5.2 

29-0 5 ' 2  

5'2 
29.0 

5.2 
5.2 

5'2 
5 - 2  

29.0 

5.2 

29.0 
29-8 

5'2 
29.8 

5.2 
5 - 2  

658 

981 

452 

1 m 7  

202'69 
-3 '5  

302 

279 

342 

deduc- 

659.6 

657.5 

982.5 

982.1 

456-1 

452.7 

452'2 

1m8.6 

1010-9 

202.~2 

201.8 

311'4 

303.6 

306.4 

280'9 

277'2 

340'9 

M- 

658.6 

982'3 

453.7 

1m8 .81mg.4  

2 0 2  '0 

305'0 

279'1 

341'5 
I 

g 
8 

72 

So 

65 

77 

72 

87 

94 

6g 

82 

94 

70 

83 

89 

71 

40 

S7  

47 

41 

Refraction 

'% 

.oJ 

.067 

-068 

'072 

.076 

.o67 

'077 

.069 

-077 

.077 

.066 

-068 

'059 

'070 

-060 

' O s 4 +  

'055 

'054 



PRINCIPAL TRIAKGUUTION. HEIGHTS ABOVE MEAN SEA LEVEL. 135,; 

Bshunomicsl 

1879 

Feb. 24,25,26 
Mar. 1,2,3 

,,' 11,19,18,14 
Feb. 13 

,, 241,25,26 
1~ 13 

,, 24,25 
,, 19,21 

Mar. 1,2,3 
Feb. 20,21 

,, 24,25,26 

, 16,17 

ss 13 
,, l6,17 

,, 19,21 
,, 16,17 

n 13 
,, 8,9,10 

,, 16,17 
,, 8,9,10 

4,5 ,J 

,, 8,9,10 

,, 19,20,21 

81 4,5 

,, 16,17 
4,S 1s 

9 )  8,9,10 
4,5 11 

,, 8,9,10 
Jan. 25,26 

Feb. 5 
Jsn. 2586 

,, 29,10 
, 25,26 

Feb. 8,9 
Jan. 29,30 

lhta 

Mean of 
Times 

of obser- 
vation 

i m 
2 I 3 
2 12 

I 41 
I 33 

2 6 
a 6 

I 52 
I 50 

t 3 7 
2 36 

2 o 

I 55 

I 42 
I 42 

a 22 
2 20 

2 7 
2 7 

2 19 
2 18 

I 42 
I 44 

t 27 
2 7 

2 27 
2 25 

I 44 
I 42 

r 59 
I 53 

2 46 
2 24 

2 5 
2 3 

I 42 
I 39 

Number and Nsmo 
of Station 

--- 

VIII (ChXndtamangalam) 
IX (miyhr) 

VI (Kallapat) 
X (Vallam) 

VIII (ChBndsmanga1ar.n) 
X (Vallnm) 

VI I I  (ChXndsmangalam) 
XI (Ulundhpt) 

I X  (Kiliyiir) 
X I  (Ulundbrpet) 

VIII (ChBndamangalnm) 
XI1 (KoilBnkuppam) 

X (Vallam) 
XI1 (KoWuppam) 

X I  (Ulundbrpet) 
XI1 (Koibkuppam) 

X(Vallam) 
XI11 (Yeppalhnattam) 

XI1 (Koilhkuppam) 
XI11 (Seppdhnttam) 

XIV (Khnsdak6n&n) 
XI11 (Seppalhattam) 

X I  (Ulunddrpet) 
XIV Khntidakiindh) 

XI1 (Koilhnkuppam) 
XIV (KhnUakiSndh) 

XI11 (Yeppalhnattam) 
X1V (KBuhdak6nd611) 

XIIT (Seppalhattam) 
XV (P6daiydr) 

XIV (KhnidakZindh) 
S V  (PGdaiyh) 

XVI (Ayyan~pet) 
XV (Piidaiybr) 

XI11 (Seppalhattam) 
XV1 (Byjamyet) 

4 
' S 1 4  

-- 
? 

5'9 

1078 

s84 

371 

459 

3g8 

44' 

461 

408 

511 
. 

586 

508 

ago 

586 

667 

go6 

374 

749 

Observed 
Vertical Angle 

0 1  * 
D o I 9- I 

D o 5 31.7 

D o  4 14'8 
D o  I I  35.2 

D o 2 8. I 
D 0 6 2.4 

D o 5 21 -4 
E o o 54.5 

D o  8 18.5 
E o I 25'9 

E o 3 9-0 
D 7 47.6 

D o o 4 ~ * 8  
D o 5 36.0 

E Q 356.0 
D o lo ~8.6 

D o  15 33'7 
E o ro 29.3 

D o  r6 17-7 
E 0 9 11.2 

D o  10 28.9 
E o 2 23.1 

D o  2 26.2 
D O  q 44.3 

D o  11 13.9 
E o 7 43.4 

E o a 23.1 
D o  10 28.9 

D o g 22.9 
D o  0.29.4 

D o  14 24.4 
E o o 19.4 

D o  17 2.4 
E o 1 1 3 3 . 5  

D O  P 3.9 
D O  8 11.9 

a 
4 
e; 
4 
.u, 
3 
8 
R 

---- 

I 2 

12 

14 
4 

12 

8 

8 
8 

12 

8 

12 

8 

4 
8 

8 
8 

4 
12 

8 
I2 

8 
12 

1 2  

8 

8 
8 

12 

8 

12 

8 

8 
8 

8 
8 

8 
8 

I 

43 

61 

29 

26 

28 

3' 

'3 

'7 

25 

21 

. 

25 

25 

6 

25 

26 

22 

8 

46 

1 
W O  

3 1 
$? g .S 

Mi * 
A 

f 62'9 

+116'7 

+ 38'0 

- 5'4 

- 67'5 

+ 67'8 

+ 3I.7 

+ 7"s 

-159.8 

-194'5 

-111'8 

- 9'7 

- 82.8 

4-111.8 

- 85.5 

-195'3 

-156.4 

+ 67.7 

Befrsotion 

"$ 
11 

'0~4 

'057 

'O5O 

'070 

-061 

''75 

'Os2 

'O59 

-061 

'041 

'043 

'049 

-021 

'043 

-039 

.o24 

-021 

-061 

Height 

3 

a .6 
3 8 ~ ~  

30'4 
31.0 

30- 5 
38.6 

6-0 
38.9 

5.9 
2'6 

32.0 
38.6 

31-3 
30.8 

32.1 

5.6 

37'8 
31.2 

37.7 
31'5 

36-8 

35.2 

35.6 
5.5 

35-6 
31.8 

35.2 
36-8 

31-4 
36.9 

31.3 
35.5 

31.4 
34-7 

36-5 
37.0 

in feet 

;!la 
29.8 
5.2 

29'0 
29'0 

29.8 
29.0 

29-8 

5.2 

5'2 
5'2 

29-8 
29.0 

29.0 
29.0 

5.2 
a g s o  

29'0 
29.0 

29.0 
29'0 

28.8 
29'0 

5.2 
28.8 

29'0 
28.8 

29'0 
28.8 

29'0 
31.2 

28.8 
31.2 

29.4 
31'2 

29.0 
29.4 

1 
& 

i t  k 

'8 
2 
3 
W 

fcct 

11.0 

11.0 

11.0 

11'0 

1 1 . 0  

11.0' 

Height in feet of 2nd 
Mesn 

Final 
h u l t  

317 

274 

348 

155 

L 

266 

69 

Btation above 
Sea Level 

-onornetrid 
Beeulta 

7 1 ~ ~ ~ 1  xm 
tion 

3q2'0 

315.9 

3'7.1 

273.7 

274.0 

346'9 

348'2 

3r6'4 

156-7 

152'7 

152'5 

264.2 

264'4 

266.5 

68.5 

69-7 

65.1 

221'7 

---- 

316'5 

273'9 

347'2 

154'0 

265.0 

67.8 



136-, 
x 80UTH-EAST COAST SERIES. 

& t . n o m i d  Date Terreatrid g L 

Height in feet '" Height in feet of 2nd g Refraction 

f 3 Mation above Mean g 
E rn Be. Level 
4 8 

mrllmber and Name 
of ststion 

ration 

J 
L a 

Feb. 4,b a 3 
Jan. 29,3 I 56 

,, 26,26 a 3 
a )  2g130 a 5 

Pi lion 

O l *  a 

XIV (Kbnsdak6ndh) D o  7 3'2 8 37'0 28'8 
XVI (Ayyampet) 

XV (PMaiyGr) E o 11  33'5 8 34.7 31'2 
XVI (Ayynmpet) D 17 2.4 8 31.4 29.4 374 8.021 +156'4 225'5 

X V  (P1Sdaiybr) E o 2 13'7 8 47.4 31.2 
XVII (Salpai) D o  8 59-2 16 31'4 29-4 472 - 6 -013 + 70.8 138.6 

XVI (Ayyampet) D o  8 48.8 8 47'5 29.4 
XVII (Salpai) E o  355'1 16 34'7 29'4 430 13 -030 - 87.0 135.8 

X V  (P6daipGr) D o 4 16.3 8 49'8 31'2 
XVIII (Kuchh) D O  a 52.8 12 3 r 4  27'9 504 - 8 '016 - 17.9 49'9 

2 3 
2 I 

2 a4 
2 24 

I 54 
I 53 

2 17 
2 27 

I 54 
1 52 

2 I 

2 I 

I 55 
I 53 

I 38 
2 1 

2 53 
2 54 

2 18 
2 17 

2 31 
2 3 I 

I 57 
I 56 

2 14 
2 I 4 

2 31 
a 31 

2 16 
2 16 

2 45 
2 45 

XVII (Salpai) 
XVIII (Kuch6r) 

XVI (Ayyampet) 
X1X (Kulattbr) 

XVII (Salpai) 
XIX (Kulatthr) 

XVII (Selpai) 
XX (Kaclriplrumhl) 

XIX (Kulatth) 
XX (Kachiplrudl) 

XVII (Salpai) 
XXI (TirupanandBl Mandap) 

XVIII (K~ichbr) 
XXI (Tirupanandfl Mandap) 

XXII (Nayinipiriyh) 
XXI (Tirupanandil Mandap) 

XVII (Salpai) 
XXII (Nayinipiriyb) 

SX ( ~ a c h i ~ 6 r u d l )  
XXII (Nayinipiriyh) 

XXT (Timpanandhl Mandap) 
XXII (Nayinipiriyh) 

XXI (TirupanandP Mandap) 
XXIII  (Kumbakonam) 

XXII (Nayinipiriyhn) 
XXIII  (Kumbakonam) 

2426 
,, 14,16,16,17 

11 2930 
11 l%15p16,17 

1, 25,ZG 
$9 20,%22 

9s l4,ls#l6,l7 
1, 20,21122 

IS 29~80 
Dee. 27~28~29 

. 

D o  8 56.3 
E o 6 25.7 

D O  154'5 
D 0 3 59.6 

E 0 5 44'0 
D o IO 31 . 3  

E o 5 54-1 
D o  13 6 - 7  

E o 2 19.5 
D 6 55.1 

D o  7 14.0 
U o I 18'3 

D O  2 5.8 

D o 5 52.3 

D o  7 52.2 
E o 3 39 - 9 
D o  220.9 
D o  519.1 

D o  15 5.3 
E 29.1 

E o 3 39.9 
110 7 52.2 

D o o 20.7 
D~ 6 35.4 

D o  5 4'1 
D o a 6.2 

1416~16*17 
Dee. 27,2839 

Jan. 14,16,16,17 

9 )  l a 2  

D*c- 27l28s29 
Jan. I$# 

,, 14,16,16,17 
1878 

Mar. 2636 
1879 

Jan 2032 
1878 . 2 5 , ~  

,, 21,22 
,, 25,26 

1879 
Jan. 1416,16,17 

7,8,9,10 

11 1,2 
,, 8,9,10 

1878 
fi. 25,26 
,, 2422 

,, 25,26 
l l I ~ , l 3 , l 4  

,, 21,22 
,, 11,1418,14 

.r 

16 
14 

6 
12 

16 
12 

16 
12 

1 2  

8 

14 
8 

6 
8 

8 
8 

16 
22 

8 
I2 

8 
8 

8 
I6 

8 
16 

50.3 
47.6 

33'4 
34.8 

34'3 
46.8 

31'5 
47-6 

30.6 
34.1 

26.8 

39.8 

26.8 
49.2 

32.6 
47 - 3 
51.1 
47-5 

50.7 
31.2 

47 ' 3 
32.6 

39' 5 
26.2 

39'5 
47'7 

29.4 
27-9 

29'4 
29.1 

29'4 
29- I 

29.4 
29-3 

29'1 

29.3 

29'4 
27.2 

27'9 
27.2 

25'1 
27 ' 2 

29.4 
31.8 

29'3 
31.8 

27 ' 2 
25'1 

27' 2 
22.2 

25'1 
22.2 

386 

393 

394 

494 

308 

564 

566 

404 

539 

285 

404 

S04 

593 

1 1  

5 

-028 

'013 

- 87'9 

+ '3" 

- +100'6 

+146-3 

+ 43.6 

- 41'6 

+ 43'1 

- 62.1 

+ 20'5 

-126.6 

+ 62.1 

+ 42'2 

- 20.4 

-11 

- 5 

49'3 

~ 3 5 ' ~  

.o22 

'016 

~ 3 7 ' ~  

283.5 

280.4 

95'6 

92-7 

94'5 

157'7 

155.4 

156.3 

1 3 ~ ~ 5  

136.1 

236.8 

6 

6 

-31 

- 9 

6 

I 1  

13 

282.0 

94'3 

ls6'5 

136.3 

.014 

'011 

'015 

'058 

'032 

-015 

'OZ2 

~ 0 2 2  

238 10-0 

283 

96 

1 5 ~  

91-20 
+46.78 

11.1 

32 

10.0 

51 

3 



PRINCIPAL ~IANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 187-E 

Araumed height of the mhguler  proLecting pillar sbow the circular pillar. 

htmnomiaal 

1878 

M .  25,26 

,, 29,30 

,, 11,12,18,14 
,, 29,30 

9, 21,22 
,, 17,18 

,, 11,12,13,14 
98 17,18 

,, i1,12,18,14 
,, 2,3,4 

,, 29,30 
,, 2,3,4 

n 

,, 2,3,4 

,, ~r,rz,u,ls 
I S  9,8 

II  17,18 
9 9  9,8 

,, 2,3,4 
,I 7,8 

,, 2,3,4 
Peb. 24,25,26 

Mar. 7,8 
Feb. 24,25,26 

a .  2,3,4 
Feb. 21 

,, 24,25,26 
21 79 

Mar. ?,8 
Feb. 10 

,, 24,25,20 

9 3  

,, 24,25,26 
,, 16,17 

9s 21 
9 ,  16,17 

Number and Name 
of Station 

XXI  (Tirupanandirl Uandap) 
XXIV (Putagaram) 

XXIII  (Kumbakonam) 
XXIV (Putagaram) 

XXII (Nayinipiriyh) 
XXV (Mutuvirncheri) 

XXIII  (Kumbakonam) 
XXV (Mutuvirncheri) 

XXIII (Kumbakonam) 
XXVI (~laugudi) 

XXIV (Putagaram) 
XXVI (dlangudi) 

XXVII(Virnmanga1am) 
XXVI (Alangudi) 

XXIII  (Kumbakonam) 
XXVII (Viramangalam) 

XXV (Mutuvincheri) 
XXVII (Viramangnlnm) 

XXVI (hlangudi) 
XXVII (Viramangalnm) 

XXVI (Alangudi) 
XXVIII (Araaapat) 

XXVII (Viramangnlam) 
S X V I I I  (Araaapat) 

XXVI (hlangudi) 
XSIX (Parutikota) 

XXVIII (Arnsapat) 
XXIX (Parutikotn) 

XXYII (Viramangalam) 
XXX (Udmutiraikota) 

XXVIII (Araaapat) 
XXX(R4rimutiraikota) 

XXVIII (Arasapat) 
XXXI (PJvathr) 

XXIX (Pnrutikota) 
XXXI (Phvat6r) 

Uste 

Mean of 
Timen 

ofoher- 
vation 

i m 
2 41 

z 51 

2 23 

2 28 

2 10 

2 I I 

32 

2 37 

2 57 
2 57 

a 33 
2 39 

9,8242 

a 42 

z 5 
a q 

3 8 
2 5 I 

a 42 
2 42 

2 22 

2 23 

2 31 

2 32 

2 18 

2 38 

3 o 
2 58 

2 a I 
2 22 

2 57 
1 0 2 5 7  

2 43 

2 43 

3 I 

2 31 

Observed 
Vertical Angle 

0 1  1 

D o 4 45 ' 7 
Do 3 34.7 

D o  7 36-3 
E o 3 48.4 

E o 024.4 
D o  5 52.2 

E o 145.5 

D o  7 29.0, 

D o  6 9-2 
E o o 10.5 

D o  a 25.7 
D o  4 35-6 

D O  328.8 

D o  o 22.3 

D 52 .4 
D 19* 

D o  9 36.2 
E 46. 

D o o 22.3 
D 8 

Do I 16.3 
D o  528.0 

D , 39.0 
D o  4 39'9 

D o  3 29'1 
D O  2 43.9 

D o  4 48.1 
E 0 I 40.5 

D 0 o I 5 -0 

D o 5 52'5 

E o I 32.8 

D O  354.5 

Do 5 2.8 

D~ 2 6.3 

D O  32.0 

D O  5 20.3 

- 

'3, 
5 .  
4 
.;s 
L 

d 
$5 

8 
8 

16 
8 

8 
8 

16 
8 

16 
12 

8 
16 

8 
12 

16 

.8 

8 
8 

12 

8 

12 

12 

8 
12 

12 

8 

12 

8 

8 
8 

12 

4 

12 

8 

12 

8 

Height 

'd ..- m 

50' 3 
31 -8 

38.4 

39'5 

28'1 

47.8 

28-3 

39'5 

42.4 

39'7 

42.8 

37'9 

42'5 

39'0 

38'3 
39.7 

38.2 

28. a 

39'0 

41.5 

45'4 

42'1 

45.4 

38.5 

43.9 

42.8 

43-8 

46'2 

42.8 

40.7 

43.2 

45.5 

33-5 
6 . 0  

33.4 

44.0 

E 
4 

? 

1 
0 

,, 

549 

369 

441 

477 

499 

485 

368 

438 

608 

368 

518 

528 

493 

379 

513 

365 

539 

566 

in feet 

Y 

j 
a n 

27- 2 

31.6 

22.2 

31.6 

25-1 

21.9 

22.2 

11.9 

22.2 

28.9 

31.6 
28.9 

28.9 

28.9 

22.2 

28.9 

21.9 

28 -9 

28'9 

28'9 

28.9 

29'0 

28.9 

29'0 

28.9 

29.1 

29.0 

29.1 

28.9 

22.5 

29.0 

22.5 

29-0 

. 

29.1 

22.7 

d 
f 
n 

-18 

16 

8 

.z 

o 

2 

- 

- 

I 

9 

-29'051 

I 

-1 0 0 

573 
gj.9 

% N 

Terntrial 
Befraction 

x S  

- j B  g .  
QQ 

'033 

4.011 

-10'023 

'034 

'016 

-10.021 

'005 

o 

13.021 

'005 

1.002 

6.011 

'ooz 

10.026 

'018 

8.022 

2'034 

. 
Height in feet of 2nd 

11.2 

11'0, 

10.0 

10.0 

10.0 

10.0 

10'0 

8.9- 

- 

I -  r 
h a  

g 
S 
A .  
2 
2 
; j  

3 
feet 

: 

j 
1 

i 

. 

Mean 

Final 
h u l t  

73 

209 

87 

106 

118 

82 

164'61 - 3'5. 

I05 

Btation above 
8- I revel 

Byeach 
deduc- 

tion 

73'3 

209.4 

- 

87'6 

106.6 

118.4 

82.4 

151 '7 

- 
104.7 

- 

- 66.1 

+ 52'2 

+ 70'6 

- 51.2 

+ 14'3 

- 18'6 

- 32.0 

-101.3 

+ 18'6 

+ 30'3 

+ 12.2 

- 6.2 

- 35'0 

+ 44'7 

+ 33'7 

- '3.9 

+ 23'6 

TS@nome&d 
aesulta 

Mean 

7qm8 

71'8 

210'2 

208'6 

86.8 

87.6 

88.5 

106'0 

108.1 

105.8 

117.9 

118.8 

81.4 

83.4 

151.3 

152.1 

104'0 

105'3 



138-, SOUTH-EAST COAST SEBIEB. 

I ( ~ e s n  od Number and Name 
of Station 

14 55 XXXII (Kakkrbkota) I I 
10 3 48 XXX (RQrdmutiraikota) 
14 3 6 XXXII (Kakkrhkota) ' I ': 1877 1 1 

eb.87,28 ,~ar . l '  3 12 XXXI (&vat&) 
, 23.241 3 9 1 X l W I  (Kakkrikota) 

,, 27,28, Mar. 1 ' 2 57 XXXI (Ph\.atGr) 
ar. 10,13,16,19, 1 2 58 1 X X x l I I  (fitharankota) 

XXXII (Kakkrhkota) 
XXXIII (PBtharankota) 

3 27 1 XXXI (Ptivattir) 
3 28 / S X X I V  (Patukota) I ; 10,~3p16,12 2 50 1 X S X I I I  (Pdtharrtakota) 

5,6 2 53 XXXIV (Pntukota) 

XXXII (Kakkrhkota) 
XXXV (Kallakota) 

XXXIII (Pbthamnkota) 

XXXV (Kallakota) 

XXXIII (PBthamnkota) 
XXXVI (Kalhunikhd) 

XXXIV (Patutotn) 
XXXVI (Kalirrul~iktid) 

I ,, 12,13,14,15 2 58 XXXVII (KBrakicurchi) 
,, 6,7,P 2 59 XXXVI (KalGrunikBd) I I 

XXXV (Kallakota) 
XXXVII (KBrakkurchi) 

I Mar.1011S*15*2 

Feb. 12,13,14 

XXXVI (KalJrunikdd) 
XXXVII (Kirakkurchi) 

XXXVI (Kalbrunikld) 
XXXVIII (Merpanaiktid) 

3 8 
3 7 

XXXVII (Khrakkurchi) 
XXXVIII (Merpanaikhd) 

XXXIII (Pitharankota) 
XXXFII (Khrakkurchi) 

Rejected. 

a 1 
B Observed ,g 

Vertical Angle % 
a. 

d E4 

Height in feet 



PRINCIPAL !l%IBNGlULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 139+,. 

4 
3 

g " 

I 

360 

450 

279 

472 

456 

367 

480 

456 

367 

513 

473 

512 

428 

523 

317 

531 

524 

375 

Obeerved 
Vertical Angle 

o r  * 
D o 8 21. I 

E o a 49 -8  

D o 3 37.6 
D o  4 1 . 9  

E o 7 9 .0  
D o  10 1 - 6  

D o 5 35.3 
D o  3 3 - 8  

D o  I 36.7 
D o  7 8.1 

D o  8 32'7 
E o 3 34.4 

E o I 4.0 
D o  6 30.0 

2 5 ' 9  
D o  I 18.6 

E o 3 34 -4  
D o  8 32.7 

3 47 '9 
D o  5 3.5 

D o  7 2 - 5  
E o o 48.2 

D O  6 10.7 
D o  I 20.9 

D o  6 26 '5 
E o 1 2 4 . 9  

D o  5 3 ~ ' ~  
D o  1 4 5 ' 5  

E o I 51 ' 8  

D o  3 59 '7 

D O  6 2 6 . 9  
D O  I 9 ' 3  

D o  3 3 9 . 4  
D O  4 20'7 

D o  6 30'1 
E o a 3 9 - 6  

.3. 
L 
P 
2 
2 
3 

f 
!Z 

I 2 

12 

16 
8 

12 

8 

1 2  

1 2  

12  

12 

. 1 2  

12 

12 

1 2  

12 

12 

12 

I 2  

12  

12 

16 

8 
8 

16 
8 

4 

16 
8 

16 
8 

8 
8 

1 2  

8 

Number and Name 
of Station 

XXXVIII  (Merpanaiksd) 
S X X I X  (Wtavayal) . 

XXXVII (Kirakkurchi) 
XL (Kulamangalam) 

XXXVIII (Merpanaikid) 
X L  (Kulamangalam) 

XXXVIII  (Merpanaikhd) 
XLI  (Mhtir) 

XXXIX (Rgtavayal) 
XLI (MtinGr) 

XLII  (Pdlathivayal) 
XLI (Mh6r)  

XXXVIII (MerpanaikU) 
XLII  (Pallathivayal) 

XL (Kulamangalam) 
XLII  (Pallnthivayal) 

XLI  (RllnGr) 
XLl I  (Pullathivaynl) 

XLI (MinGr) 
XLII I  (OkkGr) 

XLII  (Pallathivnyal) 
XLI I I  (OkkGr) 

XLI  (MBnGr) 
XLIV (KBnBd) 

XLII I  (Okkbr) 
XLIV (Kinid) 

XLII (Pallathivnyal) 
XLV (Sembalavayal) 

XLI I I  (Okktir) 
XLV (Sembalarayal) 

XLI I I  (Oliktir) 
XLVI (SirukambGr) 

XLIV (KBndd) 
XLVI (Sirukrrmbhr) 

XLVII  (Manikamkota) 
XLVI (SirukambGr) 

Antmnomid 

1876-77 

Jan. 26,27,29 
Feb. 1,2,3 

,, i ~ , i s , 1 4 , l s  

Jan. 23,224 

,, 26,27,29 

,, 23,21 

,, 26,27,29 
,, 13,15,16 

Peb. 1,2,3 
Jan. 13,15,16 

,, 18,19,201 
,, 13,15,16 

,, 26,27,29 
,, 18,19,20 

,, 23,24 
,, 18,19,20 

,, 13,15,16 
,, 18,19,20 

,, 13;15,16 

,, 2,3,4 

,, 18,19,20 

,, 2,3,4,5 

,, 13,15 
I n  9,10 

9 ,  2,3,4,5 
II 9,10 

,, 18,20 
Dec. 29 

Jan. 2,3,&,3 
Dec. 29,30 

1877 
Jan. 2,%4,6 

1876 
Feb. 28,89 

1877 
Jan. 

1876 
91'0 

Fob. 28,29 

,, 25,26 
,, 28,29 

> 

g 
- E 

4 
&I 

% 
3 
3' w 

feat 

1'0 

I 

0 . 7  

I 

1 '1  

0.9 

I 

Date 

Mean of 
Times 

of obser- 
vation 

i m 
2 48 
2 50 

3 30 
3 27 

2 57 
3 o 

3 5 
3 7 

3 25 
3 22  

2 5 I 
2 48 

3 30 
3 26 

3 43 
3 41 

2 48 
z 51 

3 41 
3 46 

3 5 
3 6 

4 56 
q 56 

3 18 
3 19 

3 24 
3 2 5 

3 I I 

3 I I 

45 

2 45 

2 46 
2 56 

2 34 
a 36 

Height 

3 

bij 

33 ' 4 
37'2 

41 o 
41'2 

4q.9 
37.5 

3 7 - 0  
37 -8  

37'1 
33.6 

36.9 
42.3 

57.3 
37 .6  

57 '4  
40.1 

42.3 
36.9 

3 
37.0 

43 '7 
42 '7 

46.1 

37.1 

45.7 
43.7 

40.5 
42 '9 

40.9 
44 '0  

51 '9 
40'0 

51.7 
46.0 

52.9 
42'7 

in feet 

5 
2 
B 

29' 4 
28 '5 

29.5 
33.5 

29 '4 
33.5 

29'4 
3 0 - 6  

28'5 
30.6 

29'5 
30.6 

29'4 
29 '5 

33 '5  
29.5 

30.6 

29.5 

3 0 ' ~  
29.6 

29'5 
29.6 

30.6 
25'1 

29.6 
25.1 

'9.5 
24.5 

29.6 
24.5 

29.6 
29'7 

25.1 

29.7 

29.6 

29.7 

.- 
3 
in 

-34- 

02- 

% I a 
.S a . 1  m s  
a 

- 56.9 

+ 0.8 

+ 66.9 

- 17'7 

+ 34.2 

- 63.2 

1 ~ o o z + 4 3 ~ 5  

- 27.7 

+ 6 3 - 2  

+ 6 . 7  

- 5'5'1 

- 38.2 

- 48.3 

- 25.8 

+ 31'4 

- 47 '3  

+ o v a  

- 55 -8  

Refraction 

p ' 

- 2 2  

-49.  

- 

-56 

-60 

-19 

-21 

-19 

-51 

-25 

-16 

- 5 

-26 

-62 

-26 

Height in feet of 2nd 

' 4 
4~ . gB  
6 2  

a061 

109 

4 '0x4 

-119 

.132 

'052 

.046 

-052 

.099 

- 1 0 ' 0 2 1  

'049 

-zo 'o47 

.031 

'016 

'049 

-118 

.069 

Mean 

final 
Result 

175'15 
- 3'5 

84 

160.11 - 3'5 

90 

44'73 
- 3.5 

119 

4a 

Btation above 
Bea Level 

nigonometrical 

By each 
deduo- 

tion 

48.4 

170.8 

172'2 

87.7 

81.7 

8 3 - 3  

148.9 

144.0 

147-9 

90.6 

91'5 

' 45 '7  

41.8 

120.8 

122'5 

42:3 

41'4 

41 '9  

Result6 

~ e a n  

171.5 

84.2 

146.9 

- 
91.1 

44 '3  

121.7 

41.9 
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PRIKCIPAL TEIANBULATION. HIEIGHTS ABOVE MEAN SEA LEVEL. 143,, 

+ Aaamed height of the mtanguler protecting pillsr above the circuler pillar. t Bee dnsoription of thin station, pge  16cZ-=. 

Observed 
Vertical Angle 

0 1  * 
E o I 21.5 
D o r o  35.0 

E o 3 28.4 
D O  11 29'4 

D o 2 I I  5 
D o  6 31'4 

D o  a 52.4 
D o  6 9 - 9  

D o  9 O.5 
E o 2 58.5 

E o 2 52 ' 2 

D o  10 28'5 

D o  2 37-7  
D o  5 1 1 . 2  

s8'5 
D o  9 0.5 

E o I 19.4 
l ) o 1 o z 6 . 3  

D o  5 13 '3  
D o 6 47.3 

D O  13 40'3 

E o  3 9.9 

E o 3 56.3 
D o  16 38.8 

E o a 35.2 
D o  13 4 r 5  

E o 3 9 '9  
D o  13 40-3  

E o 7 23-8 
D o  21 15.1 

E o 11 57.3 
D o 19 9 - 4  

D o o 26- I 
D o  13 50.6 

E o 4 33.0 
D o r 4 36.6 

(Kul~ans l lb r )  ap 
13th and 14th 

and 9th January, 

Height in feet Height in feet of 2nd ' 
Refrsotion 

a 3 station above M, 2 
S rn &a Level 

4 
3 Elesulta 

Number and Name 
of BtPtion 

LXVII (Pul4pati) 
LXX (Mu-) 

LXVIII ( b a p b n 6 y a h p s t i )  

LXX ( ~ u t h u n i )  

LXVTII (hnap6nQakanpsti) 

LXXI (MlitGruni) 

LXIX (Sbrangudi) 
LXXI (M6tbruni) 

LXXII (MelakalGruni) 
LXXI (Mlitfiruni) 

LXVIII (hnspbn6~akanpt ; )  

LYXII (Melakalhuni) 

LXX ( M u t b i )  
LXXII (Me laka lb i )  

LXXI (hl6thuni) 
LXXII (Melakalhuni) 

LXXI (Mlitbruni) 
LXXIII(SupalBpumm) 

LXXII (Melakalfimni) 
LXXIII (SupaGpuram) 

LXXIV (Mindkehi) 
LXXIII(Supalhpuram) 

LXXI (Mlithmni) 
LXXIV (MinBkshi) 

LXXII (Melakalhruni) 
LXXIV (Mintikehi) 

LXXIII  (Supalhpuram) 
LXXIV (Minhkshi) 

LXXIII  (Supal4puram) 
LXXXIII (Koilpati) 

LXXIV (MinBkahi) 
LXXXIII (Koilpoti) 

LXXXV (Kulayanalliu) 
LXXXIII (Koilpati) 

LXXITI (SupaUpurem) 
LXXXV (Kulayanallh) 

LXXXIII (Koilpati) and LXXXV 
m a n  of observations taken on 12th, 

Do. do. 8th 

A#limn&M 

1876 

Feb. 6,7,8,9 
Jan. 21,22,23 

,, %4,26,m, 
27,28 

, aigzps 

13 26,28 
,, 14,15,16 

,, 80,81, Feb. 1 

,, 13,14,15 

,, 18,19,20 
,, 18,14,15 

,, 26,27,28 
,, 18,19,20 

,, 21,22,23 
,, 18,19,20 

,, 13,14,16 
,, 18,19,20 

,, 18,14,15 
,, 10,11,12ar6 

,, 18,19,20 
,, 10,11,12 

DP 6,7,8 
,, 10,11,12245 

,, 13,14,16 

9 ,  6,7,8 

,, 18,19,20 

,, 6,7,8 

,, 10,11,12 

,, 6,7,8 

,, .10,11,12 
8 )  2,3 

,, 6,7,8 
IS 2,8 

(1) 
(2) 

1874-75 
Jan. 10,11,12 
Dec. 80,31 

NO=-4tationa 
(1). 
(2). 

9 
?i 

2 0  

1 2  

25 
12 

16 
2 0  

16 

13 

13 

I 2 

16 

16 
~ ' a  

I f  
12 

12 

1 2  

1 2  

12 

I 2  

12 

12 

12 

12 

12 

12 

12 

12  

1 2  

1 2  

8 

16 
12 

12 

16 

rtain 
E u a V ,  

Mean of 
Times 

of obser- 
vetion 

i m 
2 32 
a 33 

a 55 
2 43 

3 qa 
3 59 

2 30 
2 27 

2 36 
2 37 

2 10 

2 17 

2 22 

a 19 

2 37 
2 36 

2 15 

a 14 
2 15 

a 45 

2 51 
a 52 

a r I 
a I I 

2 45 
2 45 

2 27 
a a6 

I 56 
r 56 

2 29 
2 31 

2 9 
2 I I 

The 
1874, and Znd January, 1876. 

19.1 

2 .3  

19'0 
2.6 

16. r 
11.3 

16.3 
14.1 

2 - 6  

I 2 ' 4 
11.4 

12.3 
18.2 

a ' 6  
15 '6  

2 - 7  
7 .9  

3.0 
2.6 

2.5 
a . 8  

2.7 
7 ' 8  

2 7  
2'6 

2"8 

2 - 5  

2.8 

1 .5  

2 - 8  

3.0 

a 7 
2.6 

2 - 6  

2.5 

to the 
and 30th 

5'2 
5.2 

5 '2 
5 .2  

5 2 

5'2 

5 ' 2  
5'9 

5" 
5'a 

5 ' 2 

5 - 2  

5'2 
5'2 

5 
5'2 

5 ' 1  
5 '2  

5'2 
5'2 

5 ' 3  
5'2 

5.2 
5'3 

5'2 
5.3 

5'2 
5 '3  

5'2 
5'2 

5 '3  
5'2 

5 ' 2 

5'2 

5'2 
5.2 

G m t  Am 
DwembOr, 

* 

409 

346 

421 

531 

307 

458 

410 

470 

678 

611 

761 

699 

611 

856 

4fi4 

954 

634 

Yeridionel 
1874. 

-99 

-92 

-43 

-55 

-29 

-55 

-38 

-13 

- I 

23 

- I 

18 

54 

24 

' 2 4 2  

-r00'289 

'2x9 

'081 

.179 

'063 

-79.193 

.179 

.081 

-019 

'002 

oaoc;o 

'033 

- 0 0 2  

.o21 

26.056 

'057 

-038 

&rim, 

+ 63'5 

+ 67.9 

+ 24'5 

+ 24.6 

- 60.5 

+ 89'4 

+ 18m4 

+ 60.5 

+ 83-9  

+ 15'4 

-151.0 

+232'9 

+167-5 

+151'o 

+360'5 

+212'3 

+188'0* 

+178.6 

Bection 8O to 

140.3 

137'9 

94'5 

100.4 

98.0 

159'4 

157.5 

158.0 

181'5 

173.7 

177'2 

330'5 

325.8 

328.6 

538.0 

540.6 

542'7 

356.1 

18". 

139'1 

97.6 

158.3 

177'5 

328'3. 

141 

99 

160 

180 

330 

540'4546114 
-3.5. 

fd 

6 

8 

r r ' ~  

21.1  

t 

I ' L  



lU-x 
SOUTH-EAST COAST SERIES. 

.--Stations LXXXIII (Koilpti) and LXXXV (Kulaynnallbr) appertain to the Great Arc Meridional Berim, Section 8' to 18.. 
(1). The mean of obrervatiom bken on 8Lh and 9th January, 1874, and 2nd January, 1875. 
(4. Do. do. IZth, 18th and 14th January, and 30th December, 1872. 

CEYLON BRANCH SERIES OF THE SOUTH-EAST COAST SERIES. 

PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 

Observed 
Vertical Angle 

O J *  

D o  7 0.7 
D o 8 39.6 

D o  13 50'6 
D O  026.1 

Height in feat Befmction Hekht in feet of 2nd 
.- 3 
4 

Station above Mern & 
E Ses Level L 

$ 
.;1 i 

Final % 

Number and Name 
of BWion 

LXXIV (Minhkahi) 
LXXXV (Kulayunallh) 

LXXXII I  (Koilpati) 
LXXXV(Kulayanall6r) 

h t r o n o m i d  Dste 

12 

16 

12 

1 6  

187476 

Jm. 6,7,8 
Dec. 80,31 

(1) 
(2) 

Mean of 
Timm 

of obser- 
vation 

h m 
2 20 

2 20 

2 31 
2 2 9  

2'6 

3.0 

2-6 

2 - 7  

r 

Artronomicnl D a b  

i Mean of 
Timen 

1875 f o h r -  
vation 

Number and Name 
of Station 

LIX (Khr~jnrangudi) 
LXSV(PhvameanhalliTivu)Eo 

L S  (Yervridi) 
LXXV (P~ivarasanhalli Tivu) 

LXXVI (Appa Tivu) 
LXXV (Pfivarnaa~rhalli Tiv~r) 

L1X (Kilnjarangudi) 
LYXVI (Appa Tivu) 

LX (Yervhdi) 
LXSVI  (Appo Tivu) 

LXXV (Phvarasnnhalli Tivu) 
LXXVI (Appa Tivu) 

Mar. 25,26,27 

A ~ .  1,2 

Mar. 28,29,.50 

1,2 A P ~ .  

,I 4,5 
n 1,2 

Mar. 25,26,27 

Apr. 4,5 

Mar. 28,29,30 

Apr. 4'5 

91 1,2 

,, 4,5 

5'3 
5 .z 

5'2 
5.2 

L 
Height in feet Height in feet of 2nd 

.- Refraction xi' 
.d Station above Mean 

il) 
W I  

Sea Level L 

Obewed - L - 
Rerulta $4 

r= 

Final % 
7 

u Result 
2 

% -- 
N Lion G 

0 1  * I 
m 

D o  7 55'5 1 2  13'3 5.2 fd 
387 12 .o31 - 63.7 4.0 

4 3 2 . 7  8 28.0 5.2 

D o  10 24.4 12. 13.3 5 - 3  
E o 10 55.6 S 33.4 5.2 

262 6 .023 - 72.1 3.7 4.0 4 0.0 

D o  2 40'6 8 13.0 6.5 
D o o 2 I .g 8 J 3.6 5.2 

273 -10.037- 8.3 4'4 

D O  7 38.3 12 13'7 5.2 
E o 6 20.6 8 28-6 6.5 

301 8.027 - 55'1 12.6 

D O  7 45'2 12 13.6 5 - 3  
E o 4 9'4 8 33'1 

6.5 412 12 .o29 - 63'0 12.8 12.5 12 0.0 

D o o 2 I. 9 8 13.6 5.2 
D o  2 40'6 8 13.0 6.5 

273 -10'037 + 8.3 12.2 

i m 
2 32 
2 32 

2 22 

z 22 

2 I I 

2 I 

a 26 

2 23 

2 45 
2 46 

2 I 2 

2 I I 

m 

1017 

954 54 

44.043 

'057 

+ 25.0 

-188.0 

353'3 

351'3 

356 353-6 

fd 
. I 



PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 145,, 

* dssumcd hciglit of the rectnngolar protecting pillar abore the cboular pillar. 

r 
Antmnomial 

Mar. 25,26;27 
Apr. 11,12,13 

4,5 I 2 ,  

,, 8,9,10 
,, 11,12,13 

Mar. 25,26,27 
Apr. 8,9,10 

1 9  4,5 
8 9  8,9 

Number and Nsmo 
of Station 

LIX (Khjarangudi) 
LXXVII (Pariyepatnam) 

LXXVI (Appa Tivu) 
LXXVII (Pariyapatnam) 

LXXVIII (Filai Tivu) 
LXXVII (Pgriyapatnam) 

LIX (KBnjaraugudi) 
LXXVIII (VBlai Tivu) 

LXXVI (Appa Tivu) 
LXXVIII (Vilai Tivu) 

D8b 

Mean of 
Times 

of obser- 
vation 

h m 
2 22 

2 a2 

2 38 
2 8 

2 27 
2 a7 

2 20 

2 22 

3 39 
4 lo 

,, 11,12,13 
,, 8,9,lu 

,, 11,12,13 
,, 15,16 

,, 8,9,10 
I,  15,16 

,, 19,20 
,, 15,16 

,, 11,12,13 
,, 19,20 

,, 8,9,10 
yD 19,20 

,, 15,16 
,, 19,20 

,, 16,16 
,, 27,28,29 

,, 19,20 
,, 27,28,29 

,, 24,25 
,, 27,28,29 

IS 16,16 
,, 24,25 

Height in feet Height in feet of 2nd Refraction 
'3, m 3 Station above Memn 8 
R Bas Lerel 

Obsaned $ 

Final 
Reult 3 

0 1 n 

D o  6 18.8 
E o 3 9.2 

D o  139.8 
D o 3 8. 2 

E o 1 18.9 
D o 2 5 1  '6 

D o  6 53.4 
E o I 21.8 

D o 3 28.2 
D o  3 4'3 

D o  251.6 
E o I 18.9 

D o I 52.5 
D o 5 18.8 

D o  o 15.2 

D O  5 47.9 

E o 5 39.9 
D o 3 40 - 5 
D o 4 I I .o 
D o  3 42.5 

D O  I 44'7 
D 0 3 23'5 

D o 3 40.5 
E o 5 39'9 

119.9 
D o I 4.9 

E o 3 27'7 
D o 4 42.7 

E o 5 33.7 
D o 5 30.3 

D o j 10.0 
D O  o 32.6 

,, 19,20 
, 243.5 

,, 27,28,201 

~ ~ 7 ~ I ~ X X V I I ( P k i y a p a t n a m )  
a 27 LXXVIII (Vblai Tivu) 

2 24 LXXVII (Pgriyapatnam) 
2 54 1 LXXIX(RBmasw6mi bfdam) 

a a r LYXVIII (Vblai Tivu) 
2 22 LXXIX(RAmasmtimibladam) 

2 I 7 1 L X S S  (Musal Tivu) 
2 I 6 LXXIX (RAmaswimi Xadam) 

2 37 
2 36 

2 18 
2 24 

2 16 

;4 

I 

12 

12 

1 2  

8 

LXXVII (Pgriyapatnam) 
LXXX (Musal Tivu) 

L x x v I I I  (ViIai Tivu) 
LXXX (Mueal Tivu) 

LXXIX(Umas~rBimilIadam) 

,, 24,25 2 32 LXXSII (Pbmurichbn) E o 5 33.7 
t I I 

5.1 
6'5 

6-5 
6.5 

5.2 
6.5 

5.2 
5.2 

6.5 
5.2 

6.5 
5.2 

6.5 
7.5 

5.2 
7.5 

22.8 

7.5 

6' 5 
22-8 

5.2 

22.8 

7.5 
22.8 , 

l a  

12 

19'5 
12.0 

24'5 
12  -9 

2 17 1 LXXX (Dluaal Tivu) 

230 LXXIX(R~mnawimiMadam)Eo 
2 30 ! LXXXI (Marnkayirpatnam) 

2 26 LXXX (Musal Tivu) 
2 27 LXXXI (Marakayirpntuam) 

2 32 LXXXII (Pfimurichbn) 
2 32 LXXXI (Marakayirpatnaul) 

3 2 LXXIX(lllmaawbmiMadam) 
3 I LXXXII (Pfimurichin) 1 
2 24 LXXX (Muctnl Tivu) 
2 25 LXXXII (Pbmurichbu) 

2 32 LXXXI (Marakay6rpatnalu) 

12.4 
28.8 

D o  2 0.2 
D o 2 37.2 

D o 5 30.3 

8 
8 

12 

1 2  ; 24.5 

I1 I 

264 

546 

512 

219 

595 

8 12'4 

1 2  1 24.5 
I 

12 12.0 
I 2 1 19' 5 

l 1 2  1 19.0 
12  1 28.6 

6.2 
40.0 

8 

8 
8 

I z 
8 

12 

8 

8 
8 

8 
I 2 

8 
1 2  

I 
8 

12 

1 2  

8 

8 1 "5 

'017 

'024 

'034 

'039 

-65'156+ 

'034 

'024 

'023 

'050 

'034 

.oo9 

1 0 0  

349 

423 

264 

519 

417 

9 

13 

1 2  

I I  

20 

12 

12 

1 19.4 

24'5 
40.0 

40.3 
13.0 

40'7 
18.9 

40.0 
24.5 

23.9 
24.3 

23.7 
39-9 

23.6 
6.0 

6.1 
24.6 

22.8 

2 2  1 0 0 -  

14.043 

10.047 

I 

- 6 

10 

g 

20 

i q 

I 

19.1 
24.5 

-15.061 

- I 

I 

7.5: 247 
5 - 2 ( 

33.2 

+ 30'4 

- 41 'o 

+ 15'3 

+ r9.3 

- 58.1 

0'9 

- 19.3 

+ 21 -3 

+ 38.0 

+ 45'5 

- 26.0 

- 8.6 

- 45'5 

22.8 

5 .z 

3.2 
5 2 

7.5 
3.2 

32'7 

+ 

+ 56.1 
I 326 

215 

433 

3.2 1 411 1 

26-7 

17.8 

30.8 

9.6 

13.4 

8.0 

49'7 

48.3 

47'6 

2.4 

1.7 

3'5 

17.041 

58.1 

58.4 

18.4 

10.3 

48.5 

2.5 

+ 25.2 

- 18.0 

57-8 

56'7 

30.3, 

28 

10 

61'78 - 3.5. 

2 

B 
f6d 

10.5 

5 

0.8 

0.8 

61'76 - 3'5" 
0 . 9  



1 4 L p  CEYLON B M C H  SEIM OF THE SOUTH-EAST COAST SERIE3. 

LXXXI (Marakaykpntnam) 
LXXXIII  (Qandhamha) 

a n o m i a l  D& 

Mean of 
Timw 

vation 

LXXXII (PGmurichhn) 
LXXXIII (Qandhamins) 

Number and Name 
of Station 

LXXXI (Marakayirrpatnam) 
LXXXIV (PisLu Mundal) 

LXXXIII (Qandhambna) 
LXXXIV (Pishmu Mundal) 

LXXXII (PGmurich411) 
LXXXI' (Mashnam Knrai) 

LXXXIII (Qnndhamina) 
IIXXXV (MasLnam Karai) 

LXXSIIT (Gandhamhnn) 
LXXXVI (Kachi Tivu, N.) 

LXSXIF  (Pisdsu Mundal) 
LXXXVI (Kaclii Tiru, N.) 

LXXXVII (Kachi Tivu, 9.) 
LXXXVI (Kachi Tivu, N.) 

LXXXIII (Gnndliamina) 
LXXXVII (Knchi Tivu, 8.) 

LXXXV (Madnam Knrrti) 
LXXXVIl (I<aclii Tivu, S.) 

L Y S S B I  (Kachi Tivu, N.) 
LXXXVII (Iiaclii Tivu, 8. )  

I.XXXV1 (Knchi Tivu, N.) 
LXXXVl 11 (hmanakamunai) 

IIXXXVII (Kachi Tivlr, S.) 
LXXX V I  11 (Atnanakamunai) 

LSXXTX (Orimun~i) 
LXXXVIII (hmanakamunai) 

LXXXVI ( K I I C ~ I ~  Tivu, N.) 
LXXXIX (urimunni) 

LSXXVII (Knchi Tivu, 9.) 
LXXXIX (urimunai) 

LXXXVIII (Amanakamunai) 

LXXXIX (Urimunai) 

Observed 
Vertical Angle 

Height in feet Terrestrial 
Refraction 

m 
-3.4 4s 

a 

6 .oog + 53'8 

5 -010 + 81'0 

- 8 '012 - 53.7 

0.000 -101.7 

I .ooz + 26.8 

"007 - 53'3 

43 '051 -105'9 

25'032 - 4'5 

7'179 - 4'7 

44 '052 - 1 0 ~ ~ 3  

27.03' - 45'3 

7.179 + 4'7 

18 '024' + 8.4 

12 -016 + 1.4 

-35 '097 + 3'8 

21 .028 + 3.1 

2; -036 - 5 . 0  

-35 '097 - 3'8 

- 

* See description of this station, page 16f- 
P. 

t Rejected. $ These heights were obtained by observing the height of the tides on a s t d e  driven 

inb the bed of a alleltered pool or pit on the beach, just under the station, and messuring the actual height of the station above the mean sea level no u r i r e d  a: 
the letter is obviously only approxlrnate; but as the observations were made wit11 some care, the references to aea levelaag be reckoned on ss very little i n  error: 
m d  the heighb in term8 thereof have been accepted M 5 8 1  in preference to the Trigonometrical valuer. 



PRINCIPAL TRIANGULATION. HEIGHTS ABOVE ICEAN SEA LEVEL. 147-#. 

When determining the Spirit-levelled heights, given on pages 133_, to 146,,, the levelling staff stood 
on the surfaces hereafter described. 

On a peg at the foot of the mound on which the station is built, height 
= 189.31 feet. To this value, 13.38 feet (the height of the upper sur- 
face of the rectangular protecting pillar above this peg) being added, 
the height of the upper surface of the protecting pillar wae found to 
be 202-69 feet. 

XXIII (Kumbakonam) On an unmarked spot on the platform of the t,ower on which the station 
is fixed, height = 91.20 feet. To this value, 46~~78 feet (the height of 
the upper mark-stone of the pillar on the tower above this spot) being 
added, the height of the upper mark-stone was found to be 137.98 feet. 

XXX (Rghutiraikota) On a peg at the foot of the station, height = 144.01 feet. To this value, 
10.60 feet (the height of the upper surface of the rectangular protect- 
ing pillar above this peg) being added, the height of the upper surface 
of the protecting pillar was found to be 164.61 feet. 

XXXII (Kakkdkota) 

XXXV (Kallakota) 

On a peg at the foot of the station, height = 120.74 feet. To this value, 
9.29 feet (the height of the upper surface of the circular pillar above 
this peg) being added, the height of the upper surface of the pillar was 
found to be 130.03 feet. 

On a peg at the foot of the station, height = 181.51 feet. To this.value, 
4.11 feet (the height of the mark-stone in the upper surface of the rect- 
angular protecting pillar above this peg) being added, the height of the 
mark-stone on the protecting pillar was found to be 186.62 feet. 

XXXVII (Kgirakkurchi) '1 

XL (Kulamangalam) 

XLII (Pallathivayal) I 
XLIV (Khnfid) 1 On the mark-stone in the upper surface of the rectangular protecting pillar. 

XLIX (Nambudalai) I 

LIV (Piiragudi) 

LVI (Ramnad) On a peg at the foot of the station, height = 21.11 feet. To this value, 
27-11 feet (the height of the upper mark-stone above this peg) being 
added, the height of the upper mark-stone was found to be 48.22 feet. 

LVIII (Uttarakoshamangai) On a peg at the foot of the station, height = 30.68 feet. To this value, 
49.34 feet (the height of the upper surface of the circular pillar built on 
the temple above this peg) being added, the height of the upper surface 
of the pillar was found to be 80.02 feet. 

LXI (Tanichanthai) On the mark-stone at the ground level. 



SOUTH-EAST COAST SERIES. 148+ 
- 

LXXXIII (Koilpati) On rock at the foot of the hill, height = 4167-04 feet. To thia value, 09-10 
feet (the height of the upper surface of the rectangular protecting pilfar 
above this rock) being added, the height of the upper surface of the 
protecting pillar was found to be 646.14 feet. 

CEYLON BRANCH SERIES OF THE SOUTH-EAST COAST SERIES. 

LXXIX ( ~ w h i  Madam) On a peg at the foot of the station, height = 49.01 feet. To this value, 2-77 
feet (the height of the mark-stone in the upper surface of the rectangular 
protecting pillar above this peg) being added, the height of the mark- 
stone on the protecting pillar was found to be 51-78 feet. 

LXXXI (Marakaytirpatnam) On a peg at the foot of the pillar, height = 68.37 feet. To this value, 
3.38 feet (the height of the mark-stone in the upper surface of the rect- 
angular protecting pillar above this peg) being added, the height of the 
mark-stone on the protecting pillar was found to be 61-76 feet. 

LXXXIII (GCa,ndhadna) On a peg at the foot of the station, height = 80.00 feet. To this value, 
34.72 feet (the height of the mark-stone on the roof of the temple above 
this peg) being added, the height of the mark-stone was found to be 
114'72 feet. 

Pbr further particularr of these rtalionr, see p a g u  1 6 L p .  to 16fmp. 

April, 1880. 
S .  0 .  B U R R A R D ,  

In charge of Computing O$ice. 



S O U T H - E A S T  COAST S E R I E S .  

PRINCIPAL TRIANQULATION. AZIMUTHAL OBSERVATIONS. 

At VI (Kallapat) 

a m  J 

L8t. N. 1 lo 67' 1 2 " . 8 0 ;  Long. E. 7g0 86' 20'. 14 = 6 18 25.8; Height above Mean Sea Level, 199 feet. 
March 1879; observed by Lieut.-Colonel B. R. Bra~ifill with Troughton and Simms' 24-inch Theodolite No. 1. 

Star observed a Uraae Minoris (West). 
Mean Right Ascension 1 8 7 9 . 0  ih 1 4 ~  23' 
Mean North Polar Distance 1 8 7 9 . 0  I' 20' loa-o;r 
Local Mean Time of Elongation, March 10 Western ah x m  

Observed 
Angle 

DiLofB..diw 
IIUL - 

o r  rr 

+ 36 5 48-25 
5 51.64 

5 45'45 
5 41'89 
4 26.10 
4 13.28 

+ 36 5 51-04 
5 54-51 
5 43'47 
5 37'76 
4 29-01 
4I5.99 

+ 36 5 48.76 
551.86 

5 24.71 
5 9-83 
3 9'53 
149'31 

+ 36 5 51-91 
5 53.22 
515-93 
5 5'14 
3 8.43 
2 37'44 

Y1 

Mar. 10 

,, 11 

,, 12 

,, 18 

PACE 

.s a g - 4 3 E m &  
3 8 4 
V b 8  

1 1  10 

7 50 
13 o 
15 5 1  
43 24 
46 51 

7 53 
5 15 

16 9 
19 27 
43 6 
4615 

10 55 
6 5 4  

25 15 
30 54 
60 27 
63 I 

5 30 
I 9 
2838 
3252 
6 0 1 1  
65 31 

Observed 
Ho".onW Anp : 
oia .ofMnp 
&f.Mark-8t.r 

o r  r 

+ 36 5 17-07 
5 26.64 

5 55-46 
5 54'99 
5 16'38 
5 7'97 

+ 36 5 28.05 
5 35.52 

5 56-09 
5 54'65 
5 19.22 
5 11'67 

+ 36 5 25.96 
5 31-53 

. 5 50.73 
5 48-81 
434.78 
414-33 

+ 36 5 28-18 
5 33'77 
5 45-89 
5 41'25 
4 16-16 
3 59-67 

FAOB LIlW 

Reduotion in 
drctnl' imeof 

Elongation 

I v 

+ o 38.63 
o 28.68 

o 0.22 
. 0 0.78 

o 39'81 
0 47'77 

+ o 28-76 
o 21-06 

o 1-03 
0 2'73 
o 37.84 
0 45'39 

+ o 31-36 
0 24.82 

o 1.91 
o 4-02 
121.13 
142'96 

+ o 28'29 
0 22-84 

0 7-47 
0 14-13 
I 38-69 
I 54-55 

.g a 
3 fi 
r:f. 
3 2 ~  

m a  
28 48 
24 49 
.2 10 

4 5 
29 16 
31 6 

24 51 
21 16 

4 42 
7 39 
28 32 
31 I 5  

25 57 
13 5 
6 24 
9 17 
4150 
47 7 

24 39 
21 9' 

12 40 
I7 29 
46 7 
49 42 

W. 

W. 

W. 

W. 

Raduoed Obmenstio 
&€.hiark-starn 
st Elongstion 

0 1  w 

+ 36 5 55.69 
55'32 

55'68 
55'77 
56.19 
55'74 

+ 36 5 56-81 
56'58 
57.11 
57'38 
57'06 
57-06 

+ 36 5 57.32 
56.35 
51.64 
52'83 
56.01 
57' 19 

+ 36 5 56'57 
56-61 

53'36 
55'48 
54-85 
54'22 

BIGHT 

Beduation in 
Amto'ISmeof 

Elongation 

I W  

+ o 5-81 
o 2-86 

o 7-88 
o 11-69 

. I 27-40 
I 41'79 

. + o 2-89 
o 1.28 

o 12-13 
o 17.60 
I 26.~1 
139'93 

+ o 5'55 
o 2.22 

o 29-65 
0 44-38 
1 49'08 
3 3-64 

+ o 1.41 
o 0.06 
038.13 
050'22 

247'64 
3 18-44 

Y 

o I 

o 2 
& 

180 I 

79 11 
& 

259 12 

158 25 
& 

338 25 

237 37 
& 
57 37 

B.duoed O b o e d o n  
BLt.Yark-Btu 
at Elon@ion 

0 1  v 

+ 36 5 54.06 
54-50 
53'33 
53'58 
53'50 
55 '07 

+ 36 5 54'83 
55 '79 

55-60 

55'23 
55'36 

. 55.9' 

+ 36 5 54-31 
54.08 

54'37 
54-21 
58.61 
52'95 

+ 36 5 53-32 
53-28 
54.06 

56 '07 
55'36 

55-88 



80UTH-EAST COAST 8ERll38. 

Abstract of A,stronomical Azimuth observed at VI (Gllapat) 1879. 

By Western Elongation of a Ursz Minoris. 

Face L fi L R L I1 L 1L L I1 

Zero 0° 180° '79' 259" 158' 3:1S0 238' 58" 8170 187" 

Date March 10 Afarch 11 March 12 Marc11 18 March 14 
1 1 e e e # ' e e e * 

55-69 54.06 56-81 54-83 57-32 54-31 56-57 53'32 55'64 54-74 
Observed difference 55'32 54'50 56.58 55'79 56-35 54‘08 56.61 53.28 56.40 55-70 
of C5rclr-Keadinga, 55'68 53'33 57.12 55.60 52'64 54'37 53'36 54.06 56.47 55'35 
Ref. M. -8tar 55'77 53'58 57'38 55'36 52.83 54-11 55'48 55'36 57'26 55'36 

reduced to Eloilgation 56.19 53'50 57'06 55'23 56.01 58.61 54'85 56.07 55'78 55'53 . 
55'74 55'07 57'06 55'92 57'19 52'95 54'22 55.88 56.02 55.80 

Meanr, 55'73 54-01 57-00 55-46 55'39 54'ib 55.18 54-66 56-26 55'41 

0 1  R * w e 

Meana of both fncee + 36 5 54'87 56-23 55'07 54'92 
Level C~~rrecliona + 0.04 - 0.31 - 0.12 + 1-08 - 0.36 55'84 

Corrrctcd M ~ I I I I S  + 36 5 54-91 55.91 54'95 56.00 55'48 
A d .  of Ytnr fr. s., b y w .  178 38 23.90 23' 59 z3.29 22.98 22.67 
Az. of Ref. M. ,, 214 44 18-81 19-50 18.24 18-98 18.15 

PACE PIOET 
I 

S 
U =, 

a 

Astronomical Azimuth of Referring Mark or 0 '  .. 
by Western Elongation ... ... 

IV (PE~urnukkal) 2'4 44 18 -74  

?ACE LBPT 

Mar. 14 

\ 

Geodetical Azimntli of 99  by calculation from that adopted (Vol. 11, pago 141) 
at Kalihpur, eee page 126,F. anle ... ... ... ... ... 214 44 23' 89 

Observed 
Horirontal : 
,,,. of,n, 
~ ~ f ,  f i r k -  star 

0 1  

+ 36 5 19.77 
5 29.67 

5 55.21 
5 54'34 
511'35 
5 2-03 

Astronomical - Geodetical Azimuth at VI ( W p a t )  ... ... ... ... - 5'15 

.f E a - E! % 

3 .: 2 
n & W  

m r 
27 24 
23 38 

1 43 
4 41 
3049 
34 I 

Reduction in 
Iro to Time OF 

Elongation 

1 .  

+ o 34'97 
o 26-03 

o 0.14 
o 1.03 
044.18 
0 53'77 

Reduoed Ohservation 
Ref. Mark- Star 

at Y1ongstion 

0 1  1 

+ 36 5 55.64 
56-40 
56-47 
57'26 

55'78 
56-02 

W. 

B e d u d  0 
B.f. Msrlr- 
st Elongrtiop 

0 1 .  

+ 36 5 54'74 
55-73 
55'35 
55-36 
55-53 
5 5 . h  

Reduction in 
Arc to'Ki~nt~ of 

Klongation 

I *  
+ I 15'15 

1 3'26 
o 6-47 
0 3-57 
o 12-26 
o 16.32 

I a + a  

0 1 

316 49 
& 

136 49 

Oh8~rred 
Hori'nta' *"de : 
Diff.offteadi~~ge. 
liel. Mark- Star 

0 1  * 
+ 36 4 40'49 

4 53.14 
5 53.00 
5 53-69 

5 43.52 
5 39.70 

I 

H -. & 
. s E 3  
2 g @ 

m a  
40 1 1  

36 52 
1 1  47 
8 45 
16 13 
18 43 



PRINCIPAL TEIANGULA!FXON. AZIMUTHAL OBSEBVA!J!IONS. 

At XXII (Nayinipiriyh) 

h m  
Lnt. N. 11° 7' 49@.06; Long. E. 79' 23' 18"-37 = 6 17 33.2; Height above Mean Sea Level, 158 feet. 
Jaunary 1879; observed by Lieut.-Colonel B. R. Branfill with Trougl~ton and SimmsJ 241-inch Theodolite No. 1. 

Star observed 6 Ursae Minoris (East). 
Men11 Right Ascension 1873.0 lgh 11" 22' 
Mean North Polnr Distance 1879.0 3" 23' 2b".66 
Local Mean l'ime of Elongation, January 6 Emtern l P h  9" 

A 

U 
0-  

Observed 
HO".OnU1 ' 
Diff. of Readinga I 

Observed 
Angle : 

, of 
& f  - 8- 

0 1  " 
- 3 0 3 0 3 5 - 7 0  

30 31-84 
2851-59 
2831.78 
24 17-47 
23 34-42 

- 30 30 8 -61  
30 17.43 
30 7-63 
29 58-00 
26 27.44 
25 49'63 

- 30 29 21'19 
29 37.08 
30 32-ax 
3031'54 
28 51.03 
28 28.81 

- 30 28 55'46 
29 19'97 
30 35.01 
3033'43 
28 58-81 
2837'59 

- 30 28 19'32 
2852.50 

30 13.67 
30 3.50 
26 39'24 
26 0'91 

PACE 

.?! ii g 
2 

m a  

17 I 
12 27 

15 57 
18 40 
42 49 
46 17 

1 2 

3 2 6  
30 10 

33 34 
62 26 
66 7 

38 46 
36 2 
11 45 
9 2 5  

1 5 3 9  
18 29 

47 19 
43 13 
13 9 
1 0 2 6  

14 53 
I7 48 

49 20 

45 55 
1 6 1 2  

o 43 
28 50 
32 12 

Jan. 6 

,, 7 

,, 8 

,, ' 9 

,, 10 

TACP 

- ,g ii g 
F! 'J 

2 1 
I I ) 8  

0 4 1  
3 34 

2 9 2 5  
321'8 
56 29 
59 32 

14 14  
I 0  44 

13 56 
17 6 
45 31 
48 48 

2 4  43 
2 1  44  

o 5a 
3 5 7  

29 17 
32 14 

28 54 
24 59 
o 46 
3 4 7  

28 27 
3 ' 3 6  

33 52 
2 9 1 1  

13 40 
16 26 
44 32 
48 2 

PIOET 

Reduction in 
Arc to'l'ime of 

ELongut~on 

1 I 

- 0  0.06 
0 1-51 
142 '31 
2 3-34 
6 16-47 
6 58-06 

- 0 23'93 
0 13-62 
o 22.99 
o 34-62 
4 4'73 
r 41 -22  

- 1 12-13 
o 55.80 

o 0'09 
0 1'85 
I 41-46 
2 2-91 

- I 38.53 
I 13'68 
o 0'07 
0 1.70 
I 35.79 
158.16 

- 2 15.21 
140.45 
o 22.12 
o 31-98 
3 55-31 
4 3 2 . 5 ~  

Reduced Obrenrtion 
Ilvf. Mark - St). 
at Elongation 

0 1 .  

-303035-76  
33'35 
33-90 
35-12 
33'94 
32.48 

- 30 30 31-54 
-31 '05 

30.62 
32.62 
32' '7 
30'85 

- 30 30 33-32 
32 '88 

32 ' 30 
33'39 
32-49 
31-72 

- 30 30 33'99 
33'65 
35 '08 
35-13 
34.60 
35 ' 75 

- 30 30 34-53 
32'95 

35'4 
35 '7 i  

33'55 
33.41 

LEFT 

Reduction in 
Am to Time of 

E1ongatiOn 

# v 

- 0  34-20 
o 18.31 
o 30-12 
o 41.26 
3 36.63 
4 13.06 

- 0 0'13 
0 1 ' 4 0  
I 47.69 
2 13.30 
7 39.60 
8 35-15 

- 2 57-04 
2 33.03 

' o 16.32 
0 10'49 
0 2 8 . 9 9  
o 40.44 

- 4 23-32 
3 39'84 
o 20-43 
012 .87  

o 26-23 
0 37-52 

- 4 46'10 
4 8.01 
0 3 1 - o o  
o 0.06 
I 38.30 
2 2'59 

E. 

E. 

E. 

E. 

E. 

Reduced Observation 
. a - a 
aL E1On@tion 

o f  v 

-303034.25 
31.99 
35'70 
33'07 
34-01 
31-30 

- 30 30 32-52 
32 '8 j  
29.88 
29'62 
31-84 
29.49 

- 30 30 31-99 
33'60 
32'83 
32'44 

32'45 
31.52 

- 30 30 32'67 
33' 10 
33'34 
34.08 

32-48 
32'35 

- 30 30 33-96 
32-40 
33'66 
31 -68 
31 '43 
32'80 

o I 

247 6 
& 

67 5 

326 18 
& 

146 18 

45 19 
& 

225 I9 

124 32 
& 

304 3' 

203 43 
& 

23 43 

I(.£. Muk - Btar 

0 1  * 
- 3 0 3 0  0'05 

30 13-68 

30 5.58 
29 j ~ - 8 1  
26 57'38 
26 18.24 

- 30 30 32'39 
3031.45 
28 42.19 
28 16.32 
22  5 2 . 2 4  
11 54'34 

- 30 27 34'95 
28 0.57 
30 16.51 
30 21'95 
30 3'46 
29 51.08 

- 30 26 9.35 
26 53'26 
30 12-91 
3021.21 

30 6.25 
29 54'83 

- 30 25 47'86 
26 21'39 
30 2.66 

30 31.62 
28 53-13 
28 30.21 



15!Lr, BO'ITFE-EAST COAST SERIES. 

Abstract of Astronomioal Azimuth observed at XXII (Nayinipiriyhn) 1879. 

By Eastern Elongation of 8 U~sae Minoris. 
- 

Face L B L R L R L B L B 

Zero 2410 610 826" 146" 46" 226" 12b0 805' 204" No 

Date January 6 January 7 January 8 Janumry 9 Jenuary 10 
fl fl ,I n ,I v m m m w 

34'25 35'76 32'52 32-54 31-99 33'32 31-67 33'99 
32'85 31.05 

33'96 34-53 
Observed difference 31'99 33'35 33.60 33-88 33-10 33'6 32-40 32'95 
of Cirole-Bsadinge, 35'70 33'90 29-88 30.62 32-83 32-30 33'34 35'0 
Ref. M. - Star 33'07 35'12 29-62 32-61 32'44 33'39 34-08 35-13 31-68 35-48 

8 33-66 35.79 

reduoed to Elongation 34.01 33'94 31-84 31.17 32-45 32-49 32.48 34-60 31-43 33'55 
31-30 32-48 29'49 30.85 31-52 31-7a 32'35 35'75 32-80 33-41 

Merurs 33'39 34-09 31-03 31-64 32-47 32-68 33-00 34-70 32.66 34-28 

0 1  R v w m w 

Meana of both faeee - 30 30 33'74 31'34 
Level Corrections - 0 * 2 1  - 0.20 32-57 33'85 33'47 - 0.03 + 0.02 - 0.22 
Corrected Means - 30 30 33'95 31'54 32-60 33'83 33'69 
As. of Stnr fi. 8., by W. 183 27 31-16 32'51 32'87 33-23 
Ae. of Ref. M. ,, 152 56 58-21 60- 98 60'27 59'40 59'90 

33'59 

Astronomioal Animuth of Referring Mark 3 
0 1  a 

by Eastern Elongation ... ... 
or XX (Kaohipi3rumtU) ' 5 2  56 5 9 ' 7 5  

Geodetioal Azimuth of 9 9  by calculation from that adopted (Vol. 11, page 141) 
at Kdibpur, ree page 127-, ante . . . ... ... . . . ... 152 57  1 '9% 

htronomioal - Gteodetioal Azimuth at XXII (Nay inipiri y h )  ... . . . ... - a. 17 



PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERVATIONS. 

At XXXIII (Pdtharankota) 

i n ,  J 

Lnt. N. lo0 28' V . 3 1 ;  Long. E. 79' 15' 10"-77 = 5 1 7  0 . 7 ;  Height above Mean Sea Level, 120 feet. 
March 1877; observed by Captain T. T. Carter, R.E., with Troughtoll aud Simms' 24-inch Theodolite No. 1. 

Stars observed a Umae Minoris (West) and B Urs& Minoris (East). 
Mean Riglit Ascension 1877 - 0  lh 1 3 ~  41' 14" j I m  5' 
Mean North Polar Diataace 1 8 7 7 . 0  lo PO' 48"* l l  15' 20' 31"'34 
Local Mean Times of Elongation, March 19 Western jh 23'" Eastern gh 14' 

U 

4 

Mar. 19 

,, 19 

,, 20 

,, 20 

,, 21 

Reduced Observntion 
Ref, Mark - Star 
at Elongation 

0 1  * 
+ 1 1 0  35-29 

35'49 

34:27 
35'76 
34-53 
35-82 

- 1 5  48 16.24 
13-71 
14-30 
11-84 

15'47 
13.61 

+ I 10 34.54 
35'54 

34-56 
35'58 
33'49 
3 5 '02 

- 15 48 13.61 
14-20 
14-30 
13-47 
1 5 - 1 2  

13-57 

+ I 1036.27 
37'48 

37'17 
36-64 
37'I5 
37'59 

Observed 
Hnnzontal 
"iff' iladiniP 

,Ref. Mark- Btur 

o r v  

f 1 1 0  29.14 
10 32.02 

10 26.75 
I 0  24'21 
9 31'29 
9 24-52 

- 15 36 4-76 
37 51'92 
46 59'50 
47 23.04 

45 59'70 
45 7'03 

+ X I O  10.23 
10 16'67 

10 34-50 
10 34'72 
10 5.37 
10 0.85 

- 1 5  40 4-02 
41 31-36 
4751.38 
48 12-21 

4440'53 
43 37'21 

+ I 10 34.36 
ro 36-88 

10 23-33 
10 16.70 
9 21'20 
9 9'57 

W- 

E. 

W. 

E. 

W. 

Observed 
Horizontal : 
Uiff. of Rading. 

Mark - Bk 

o r r  

+ I ,, 35.06 
10 36-35 
10 6.88 
10 1-08 
8 57.41 
848.51 

- 15 43 37-27 
44 32-05 
48 10.64 
47 53-19 
40 36-11 
39 9'19 

+ I 10 29'66 
1033.26 

10 25.67 
10 22.67 
9 36-85 
9 28.59 

- 5 45 15-85 
45 59-80 
4742.76 
47 8-50 
38 36-69 
36 59.58 

+ I 10 23-19 
10 27.69 

10 34.45 
10 33-48 
9 55-79 
9 48.64 

- 
.g 8 2. 

0 I 

0 0 

& 
180 o 

o o 
& 

180 o 

79 12 
& 

259 '2 

79 12 
& 

259 12 

158 24 
& 

338 24 

PACE 

.L? E! g! 
$ s 

L 3 3 6 o 

m u  

16 
3 16 

25 30 
28 0 

46 8 
4838 

23 18 
20 50 

2 29 
6 9 
29 53 
32 32 

1 1  5 
8 2 3  
13 18 
16 19 
35 15 
38 14 

18 41 
16 10 

742  
1 1  12 

33 32 
36 13 

18 21 
15 24 

6 3 
8 17 
29 4 
32 8 

BIGHT 

Reduction in 
Arc lo Erne of 

Elongation 

I I 

+ o.oo 
o 0.50 
o 30'37 
0 36.61 
I 39-15 
150.13 

- 4 35'66 
3 40'54 

o 3-14 
0 19-33 
7 38-50 
9 3'64 

+ o 5'75 
o 3.29 
o 8-27 
0 12-45 
0 57-99 
I 8.19 

- 2 57-22 
2 12-77 

030.28 
I 4-13 
9 37-55 

X I  13-96 

+ o 15-74 
o 11'09 

o 1'72 
o 3-20 
O 39-43 
048.18 

.F! 8 g! 

1 f % 
6 _ g 

m s  
1 1  28 
8 37 

12 41 
15 43 
36 49 
39 6 

38 z 
35 3 
12 7 
9 47 
16 17 
I9 5 

22 48 
20 5 

I 9 
4 17 
24 32 
27 3 

31 6 
28 1 2  
6 4 2  
I 34 

2028 
23 13 

6 24 
3 35 

17 13 
20 40 
40 22 
43 28 

R e d u d  Obeen~tian 
Ref. Mark -Star 
at Elongation 

0 1  * 

+ I I. 35.0(j 

37'25 
36-85 

37'69 
36-56 
38.64 

- 1 5  48 12'93 
12'59 

13-78 
12-52 
14-61 
11.83 

i- I I 0  35-41 
36.55 

33'94 
35'12 
34-84 
36-78 

- 15 48 13-07 
11-57 
13-04 
12-63 
14.24 
13-54 

+' I 10 38-93 
38-78 

36-17 
36-68 
35'22 
36.82 

- 

PACB LETT 

Reduction in 
Arc to Time of 

Elongation 

I 'I 

+ 0 6-15 
o 3-47 

0 7'52 
0 11'55 

I 3.24 
I 11-30 

-12 11-48 
10 21.79 
I 14.80 
o 48.80 

2 15-77 
3 6.58 

+ o 24.31 
o 18.87 

o 0.06 
0 0.86 
o 28-12 
o 34-17 

- 8 9.59 
6 42.84 
022.92 
o 1-26 

334'59 
4 36.36 

+ o 1-91 
o 0.60 

o 13'84 
o 19-94 
I '5'95 
I 28.02 



15% SOUTH-E.4ST COAST SERIES. 

t 
FI 
3 
" 

Mar. 21 

,, 22 

,, 22 

,, 23 

, 23 

i 

8 
. 4 

E. 

W. 

E. 

W. 

E. 

Beduoed 0b.mration 
Ref.Mark-Star 
Y EIong.tion 

\ 
o f  m 

- 15 48 1 2 - m  

11-40 
12-83 
11-23 
' 5  '09 
11-59 

+ I 10 37-43 
38.33 
37-41 
37'78 
38 -09 
37-35 

- 15 48 11-89 
" '37 
12-98 
9-72 
13-71 
1 1  -84 - 

+ I 10 37-76 
38-98 
37' 16 
36.82 
36-86 
37'78 

- 15 48 11.93 
9'44 

12-59 
11-82 
1 1  '99 
12.89 

U 
O -  

k"F - 
e j z  
4 2 .! 

82 
V 

0 I 

158 24 
& 

338 24 

237 36 
& 

57 36 

237 36 
& 

57 36 

316 49 
& 

136 49 

316 49 
& 

136 49 

BIOET 

Reduction in 
ArctoTimeof 

Elonption 

I n 

- 4 14.08 
3 11-97 
021'59 
044.86 
8 6.59 
9 27'35 

+ o 1g.53 
o 13-71 
o 0.22 
o 1 - 1 2  
0 33'02 
0 40.83 

- 2 19'80 
I 3Sn25 
0 30.49 
o 54.86 
8 34-66 
10 20.10 

+ o 24.80 
o 19.23 

o O'CO 
o 0.38 
0 26'1a 
o 33'87 

- 136.38 
0 54'47 
o 51-42 
I 18.59 
9 11.82 

10 38-85 

PACP 

.f: 6 2 
a 4 L o b  

m 8 

22 22 
19 26 

6 3 0  
9 2 1  
30 47 
33 14 

20 26 
17 7 
a 1 1  

4 54 
26 35 
29 34 

16 35 
13 41 

7 43 
ro 21 
31 40 
34 45 

23 t 
2 0  17 
o 20 
2 52 
23 39 
26 56 

13 t 
10 21 

10 2 
12 24 
32 47 
35 16 

Observed 
Horizontal bn+ : 
Diff. of Beadings 

Btu 

O f  tt 

- 15 38 3-80 
39 46'65 
47 15-18 
48 0.85 

45 19'04 
44 25'55 

+ I 10 33-99 
10 35'49 
10 27.51 
10 24.04 
10 26-88 
10 17.38 

- 15 41 5.56 
42 33'55 
48 2-82 
48 11'06 

44 27.14 
43 35'31 

+ 1 10 30.49 
10 33'33 
10 29.88 
1 0  27'47 
9 35'36 
9 24'03 

- 15 42 40.68 
43 59'68 
48 12-43 
48 13-41 
44 41-56 
43 47-58 

Obeewed Reduced Ohsemtio 

PACE 

.!? a g? .- 
Z $ + 

8 a 
m 8 

34 43 
31 37 
10 38 
4 31 
18 25 
21 I 

8 38 
6 1 

13 40 
16 32 
38 38 
41 36 

29 o 
25 5 I  
4 29 
2 14 

21 o 
23 18 

10 58 
8 22 

1 1  1 1  

13 55 
35 54 
39 53 

25 36 
22 18 
I 12 

I 2 
20 21 

22 44 

M M,- ,,r 
at Elongation 

0 1  

- 1 5  48 13-75 
12-99 
12'78 
11.27 

12-79 
11-93 

+ 1 10 37.48 
37'18 

36-25 
36.82 
36' 50 
38.02 

- 15 48 11-69 
12'42 
I3 '05 
13.60 

12-94 
13'50 

+ I 10 36.11 
36.60 

35'72 
36.52 
35-47 
38.18 

- 1 5  48 12-96 
12-03 
13-16 

13.95 
13'64 
12.45 

LEFT 

Reduction in , , ,me of 
Elongation 

I 'I 

-10 9-95 
8 26'34 
o 57.60 
o 10'42 

2 53'75 
3 46'38 

+ o 3.49 
o 1'69 

o 8-74 
o 12'78 
I 9.62 
I 20.64 

- 7 6-13 
5 38'87 
0 10'23 
o 2-54 
3 45.80 
4 38-19 

+ o 5-62 
o 3'27 
o 5.84 
0 9-05 
1 0'" 
I 14.15 

- 5 32-28 
4 12.35 
o 0'73 
o 0.54 
3 32-08 
4 24-87 

Hofirontal : 
or 

Ref- - Btu 

o f  8, 

- 1 5  43 57'92 
44 59.43 
4751.24 
4726'37 
40 8.50 
38 44-24 

+ I 10 17-90 
10 24'62 

10 37.19 
10 36.66 
10 5.07 
9 j6.51 

- 15 45 52.09 
46 36.12 

47 42'49 
47 14.86 
39 39-05 
37 51'74 

+ I 10 12-96 
10 19.75 
KO 37-16 
to 36.44 
10 10.74 
10 3.91 

- 1 5  46 45.55 
47 14'97 
47 21-17 
46 53-23 
39 0.17 
37 34-04 



PRINCIPAL !i!RIANBULATION. AZIMUTHAL OBSERVATIONS. 15 

Abstract of Astronomical Azimuth observed at XXXIII (Phtharankota) 1877. 

. 1. By Eastern Elongation of 6 Ursa Minoris. 

Face L R L R L R L R L R 
Zero 0' 180' 79" 259' 168' 338' 238' 68' 317' 1370 

Date March 19 March 20 March 21 March 22 March 23 
II n ,I I II 4 I I w N 

16-24 12-93 13'61 13-07 13'75 12.00 11.69 11-89 12-96 11-93 
Obaerved difference 13.71 12.59 14'20 12'57 12'99 11.40 12'42 11-37 12.03 9'44 
of Circle-Headings, 14-30 13-78 14.30 13.04 12.78 12-83 13-05 12-98 13-16 12-59 

h f .  M. - Star 11.84 12'52 13.47 12-63 11'27 11-23 13-60 9-72 13-95 11.82 
reduced to Elongation 15-47 14.61 15.12 14.24 12.79 15'09 12.94 13.71 13-64 11.99 

13.61 12-83 13'57 13-54 11.93 11.59 13-50 "'84 12'45 12.89 

Means 14-20 13.21 14-05 13-18 12'59 12.36 12-87 11.92 13-03 11.78 

o r  n n n D I 

Means of both faces - 15 48 13-70 13.61 12-47 12'40 12-40 
Level Corrections + 1.52 + 1'27 + 1.14 + ''33 + 0'97 
Corrected Means - 1 5  48 12.18 ;;:a; n.33 

I I -07 11-43 
Az. of Star fr. S., by W. 195 36 55 '91 55'44 55'21 54.97 
Az. of h f .  M. ,, 179 48 43-73 43'34 44-11 44'14 43-54 

2. By Western Elongation of a Ursze Xinoris. 

0 I I/ 

1 
by Eastern Elongation ... . . . 179 48 43'76 

Astronomical Azimuth of Referring Idark by ,, . . . ... . . . 9, 42'48 
Mean ... . . . ... ,, 43'1% 

Angle Referring Mark and XXXII (KakMkota) eee page8 42-F. and 117,, ante . . . - o 8 2.80* 
Astronomical Azimuth of Kakkrhkota by observation ... . . . . . . ... I79 40 40'32 . 
Geodetical Azimuth of 9 9 by calculation from that adopted (Vol. 11, page 141) 

at Kalihpur, eee page 12SeF. ante ... ... ... . . . ... 179 40 48.01 
Astronomical - Geodetical Azimuth at XXXIII (Ptitharankota) . . . ... ... - 7'69 

Face L R L R L R L R L R 
Zero 0' 180" 79' 259' 158' 338' 238' 68' 317' 1370 

Date March 19 &larch 20 March 2L March 22 March 23 
n n w n n m I n v I 

35'29 35-06 34'54 35'41 36'27 38.93 37'48 37'43 36.11 37'76 
Observed dif£erence 35'49 36.85 35'54 36'55 37.48 38.78 37-18 38'33 36.60 38.98 
of Circle-Readings, 34-27 37.25 34-56 33'94 37.17 36.17 36-25 37-41 35'72 37.16 

Ref. M. - Star 35'76 37'69 35'58 35'12 36-64 36.68 36.82 37-78 36-52 36.82 
reduced to Elongation 34'53 36.56 33'49 34-84 37-15 35-22 36-50 38-09 35-47 36-86 

35-82 38-64 35.02 36'78 37'59 36'82 38-02 37-34 38.18 37-78 

Means 35-19 37-01 34'79 35'44 37'05 37-10 37'04 37'73 36'43 37'56 

0  1 'I , " .? w 

Means of both fnces + I 10 36.10 35'12 37'08 37'39 37-00 
Level Corrections + 0.97 + 3'22 + 0.69 + 0'95 + 0.54 
Correctod Means + I 10 37-07 38'34 37'77 38.34 37'54 
Az. of Star fr. S., by W. I 78 38 5 ' 18 4'93 4.67 4'42 4-16 
AZ. of Ref. M. ,, 179 48 42-25 43'27 42 - 44 42-76 41-70 

- - 

Corrected for Figural nnd Circuit Errors. 

1 



BOUTH-EAST COAST SERIIEB. 

At XLVIII (Manggandi) 

i n  
Lat. N. 9 O  46' 15".13; Long. E. 78' 57' 48"-02 = 5 15 51 .2;  Height above Mean Sea Level, 56 feet. 
February 1876; observed by Major B. R. Branfill with Troughton and Simms' 24-inch Theodolite No. 1. 

Star observed a Ursae Minoris (West). 
Mean Right Ascension 1876.0 ~h 1 3 ~  20' 

Mean North Polnr Distance 1876.0 1' 21' jrH'14 
Local Mean l'ime of Elongation, February 13 Western gh 39rn 

* The irregularity of the zero settin@ war due to a mistake of the obaemer. 

S 
R 

1 
2 
8 
-4 

Feb. 13 

,, 14 

,, 15 

,, 16 

9, 17 

a 

1 
- 
W 

W. 

w. 

W. 

W. 

w. 

U 
0 -  

e ~ ,  , .g 2 

V 

0 I  

o z 
& 

180 2 

79 13 
& 

259 I3 

158 24 
& 

338 24 

237 37 
& 

57 37 

136 49+ 
& 

316 49' 

Obaerred 
Horizoutd Angle: 
Diff. of Readings 
Xef.Mark-Mar 

0 1 ' 1  

- o 38 18.80 
38 7.32 
37 20.68 
3719.81 

37 30.24 
37 33.07 

- 0 38 53-77 
38 40.87 
37 33-39 
37 27'66 

3720'70 
37 23-40 

- o 38 43.83 
38 32.23 
37 26.57 
37 23'94 

37 20'32 
37 24.09 

- 0 38 52'44 
38 36.30 
37 27-96 
37 19'43 

37 25'45 
37 32'12 

- 0 38 41.08 
3828.54 
37 26-91 
37 23.85 

37 24.25 
3727'73 

Rednced O b n n t i o  
Nrf.Mark-Stu 
at Elongation 

0 1  1 

- o 37 15-08 
15'78 

19-03 
14-97 
15'11 
15-16 

- o 37 15-37 
15-08 
15-70 
14-23 

15-54 
12'67 

- o 37 16-90 
15'74 
16.06 
14'74 

16-45 
13'59 

- 0 37 14-53 
'5'98 
14-30 
13-59 
15-43 
13'11 

- o 37 14-22 
14-16 
11-95 
13-86 
12-87 
13' 57 

PACE 

.!? 8 g! 

$ 'Jk 
524 

I t ) *  

36 I 

32 58 
8 8 
5 1 1  
16 6 
18 52 

45 32 
42 24 
18 z 
15 15 

9 1 0  
1 2  o 

42 55 
40 16 
I S  14 
12 30 

9 27 
12 20 

44 42 
41 44 
15 24 
9 26 
I4 I4 
17 46 

42 20 
3939 
I4 45 
1 1  55 
12 1 1  

15 1 

H o d ~ ~ ~ ~ ~ n g l e  : 

Mark-Btar of 

0 '  " 
- o 37 40.12 

37 34-28 

37 19-78 
37 16.97 
37 53.76 
38 1'59 

- o 37 54.65 
37 47'68 
37 1 6 . ~ 6  
37 14'47 

3737'80 
37 42'24 

- o 37 54'37 
37 45.85 
3716.42 
37 14.74 

3742'59 
3745'62 

- 0 38 3'02 
37 51.45 

37 14.38 
37 14'51 
37 55'35 
38 2.33 

- o 37 56-74 
37 44'20 
37 15'24 

37 14.22 
37 43'61 
37 51.29 

LBFT 

Reduction in 
to of 

Elongation 

1 . 7  

+ I 0.63 
o 50'81 
o 3-10 
o 1-26 

o 12.12 
o 16-64 

+ 1 36.79 
I 23-96 
o 1j.21 
o 10.88 

0 3'93 
o 6.74 

+ I 25-97 
I 15'70 
o 10.86 
0 7'32 
o 4'18 
o 7.11 

+ I 33-25 
I 21.31 
o 1 1 - 1 1  

0 4'17 

0 9'47 
o 14.76 

+ I 23'66 
113'42 
0 10.19 
o 6.6j 

o 6-94 
010.54 

Reduced Obsemtion 
Ref. lark-sur 
aL Elongation 

0 1  * 
- o 37 18.17 

16.51 
17-58 
18.55 
18.12 
16.43 

- o 37 16-98 
16.91 
18.18 
16.78 

16.77 
16.66 

- o 37 17-86 
16-53 
15'71 
16.62 

16'14 
16.98 

- o 37 19'19 
14'99 
16.85 
15-26 

15'98 
17'36 

- o 37 17.42 
15-12 
16'72 
17.20 

17-31 
17'19 

PACE 

.E - g P I g 

3 E 5 
u-F4 

m 8 

23 8 
19 53 
4 0 
6 32 
28 46 
31 32 

28 59 
26 24 
5 1 1  
2 16 

2 1 4 9  
25 9 

28 18 
Zj 22 

2 4 7  
o 6 

2339 
2 6 1 1  

32 13 
27 33 
I 18 
4 26 
29 '4 
3228 

30 10 
2j 21 

2 29 
2 46 

25 39 
28 25 

BIQHT 

Reduction in 
Arcto'l'imeof 

Elongation 

1 . 7  

+ o 25-04 
0 18.50 

0 0.75 
o 2.00 
0 38.65 
0 46-43 

+ o 39'28 
o 32.60 
o 1-26 
a 0.24 

022.26 
0 29-57 

+ o 37.47 
o 30'11 
o 0.36 
o 0'00 

026.14 
032.03 

+ o 48-49 
0 35'47 
o 0.08 
o 0.92 
0 39'92 
049.22 

4- o 42-52 
0 30.04 
0 0'29 

o 0.36 
0 30'74 
0 37-72 



PRIKCIPAL !I'RIANQULATION. AZIMUTHAL OBSERVATIONS. 

Abstract of Astronornicul Azimuth observed at X LVIII (Manggandi) 1876. 

By West,ern Elongation of a Urse Minoris. 
I 

Faoe L B L It L B L R L* B* 

Zero - O0 1800 79' 259" 158' 338' 238' 58' 187" 3170 

Date February 13 February 14 February 15 February 16 February 17 
n N N N n N I II N N 

18-17 15-08 16-98 15-37 17-86 16-90 19.19 14-53 17-42 14'22 
Oheewed difference 16.51 15-78 16-91 15.08 16.53 15'74 14.99 15-98 15-12 14-16 
of Circle- lteadinga, 17.58 19-03 18'18 15-70 15-71 16-06 16-85 14'30 16.72 14-95 

R1.f M. - Star 18.55 14-97 16-78 14.23 16-62 14-74 15.26 13-59 17-20 13-86 
reduced to Elo~rgation 18.12 15.11 16.77 15'54 16.14 16.45 15'98 1j.43 17-31 12-87 

16-43 15.16 16-66 12.67 16-98 13-59 17.36 13-11 17-19 13-57 

Means 17.56 15-86 17.05 14-77 16.64 15-58 16.61 14-49 16-83 13.94 

0 1  w I N n N 

Mearie of both faces - o 37 16-71 15'9' 16-11 15-55 
Ltavel Correct iotle + 0.56 + 0.19 + 0'49 - 0.12 + 0.01 15-39 

Corrected Mea~~s - o 37 16-15 15-72 15'62 15-67 15-38 
As. of Star fr. Y., by W. 178 38 3-05 2'75 2'54 2'44 2.24 
AZ. of bf. M. ,, 178 o 46-90 47'03 46-92 46-77 46.86 

Astronomical Azimuth of Referring Mark or 0 1  u 

by Western Elon gation . . .  . . . 178 o 46-90 
XLVII (Manikamkota) 

Geodetical Azimi~tb of 99 by calculation from that adopted (Vol. 11, 
page 141) at Kalibpur, eee page 129,, ante . . . .., ... . . . 178 o 56-31 

htronomical - Geodetical Azimuth at XLVIII (Manggandi) ... ... . . . - 9-41 

The kregulnritj of the zero settings me due to s miotake of the observer. 



SOUTH-EAST COAST SERIES. 

At  LVI (Ramnad) 

h m  J 

Lat. N. go 21' 51U.96 ; Long. E. 78' 51' 41# . tM = 5 15 27.0 ; Height above Mean Sea Level, 48 feet. 
March 1873; observed by MI*. (3. Belcham with Trougbtou and SimmsJ %-inch Tl~eodolite No. 1.  

Star observed a Ursae Minoris (West). 
Mean Right Ascension 1875.0 1" 12"' 59' 
Mean North Polar Distance 1875.0 lo 21' 26U-18 
Local Mean Time of Eloagation, March 18 Western 7b 2arn 

Q n 
1 .g 

Mar. 18 

,, 19 

20 

,, 21 

Observed 
Horizontal Angle : 
Din, of 
&f. Yuk - Itu 

0 1 "  

- 1 2 0  39 53.11 
3949.38 

39 39 46-48 49-13 

40 27-58 
40 33-60 
41 34'89 
41 41-15 

-120 40 43'88 
40 38.20 
39 59'85 
3958.02 
3944'97 
39 41-47 

39 52.17 
39 51.60 

-120 40 43'76 
40 33-74 
39 52-60 
39 48.14 

3951.06 
39 51-86 
40 47-29 

' 41 3-34 

-120 41 13'84 
41 a - 2 1  
39 55'19 
40 8.84 
41 23.86 
41 32-94 

.,4 

0 -  

0:: 

nQi 
4 - g x  

o I 

43 20 
& 

223 20 

122 16 
& 

302 16 

201 27 
& 

21 27 

280 40 
& 

100 40 

W. 

W. 

W. 

W. 

PACE 

.E! E g 
;i $ 'i 
L a 'D 

2 i 

m 8  

15 1 5  
1256 

10 7 39 24 
30 35 
32 34 
48 33 
50 24 

36 7 
34 25 
19 34 
18 o 
3 5 6  
2 28 

12 38 
14 14 

35 38 
32 32 
12 1 1  

g 26 
1 1 3 0  
14 10 
36 19 
39 54 

43 45 
40 46 
16 37 
23 22 
46 12 
48 26 

Obnerred 
HorizonW ' 
Diff. of Readings 

Muk - sYr 

0  * 

-120 40 30'05 
40 22.42 
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Abstract of L4stronomical Azimutll observed at LVI (Ramnad) 1876. 

By Western Elongat,ion of a Urstp Minoris. 
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w I ## n m w " w 1 

46.40 42-18 46'22 42'64 45-33 44.13 45'82 44.03 44.89 43-15 
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MADRAS LONGITUDINAL SERIES. 

INTRODUCTION. 

This Series, as first executed, originated from the westernmost side (Pullfir H.8.- 
Anandalamalai H.S.) of the Kurumkota polygon of the Madras Meridional Series and extended 
to Mangalore on the West Coast. 13ut in the final arrangement of the triangulation the 
Kurumkota polygon and the triangulation to the east connecting it with Madras, have been 
transferred to the longitudinal series, and the triangulation about Bangalore (BBngalfir) has 
been considered as appertaining to the Great Arc Series ; so that the Madras Longitudinal 
Series now consists of two nearly equal portions separated by the Great Arc. I n  the following 
historical account it will however be convenient to describe the whole of the work as it was 
executed. 

The portion of the triangulation which has been transferred from the meridional series, 

Season 18~4.65. was executed by Captain Branfill in 1864-65 while con- 
E~RSONNEL. ducting the operations of that series. I t  was then a 

Captain B. R. Branfill, Bengrl Cavalry, 1 s t  Bu6. matter of considerable importance to connect the modern 
Mr. F. Ryall, Sub-d~ktent, 1st Clsse. 
,, J. W. Mitobell, ,, Znd,, triangulation with the Madras Observatory, the primary 
,, J. B. L. O'Neill, ,, 3rd ,, origin of all longitudes in India. This observatory had 

been adopted by Colonel Lambton as his origin, and although Colonel Everest had selected, 
as more convenient, a second origin at Kalihnpur, its longitude was obtained from Madras 
through the triangulation then existing. As will be seen on reference to the Note at the 
end of this Introduction, that triangulation was inferior to the more modern ; and by con- 
necting KaliBnpur with the Madras Observatory by the modern triangulation, a more accurate 
determination of the difference of longitude of the two origins was to be obtained. It 
was not then in contemplation to determine longitudes by help of the Electric Telegraph, 
and it was therefore the more necessary that the triangulation should be connected with the 
Madras Observatory. There is no other observatory in India in which systematic observatione 
for determining the longitude have been taken over a series of years ; consequently the same 
necessity existed for the accurate connection of the Indian triangulation with the Madras 
Observatory, as for that of the British triangulation with the Qreenwich Observatory, the 
origin of all English longitudes. 
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So soon therefore as the modern triangulation approached Madras, arrangements were 
made for the erection of a pillar at  the Madras Observatory, of sufficient height to overcome 
the obstructions offered by the surrounding houses and gardens, from which to connect the 
observatory with the principal triangulation. This proceeding was readily agreed to by the 
Qovernment Astronomer and sanctioned by the Madras Government ; and as no Officer of the 
Survey Department could be spared to superintend the work, it was undertaken by the Public 
Works Department ; but through sundry misunderstandings and unforeseen delays it was not 
completed until the 6th of June. 

It unfortunately happened that several trees intervened between the nearest stations 
of the triangulation and the Madras Observatory, and on attempting to clear a line through 
them such extravagant compensation was demanded-e. g., Rs. 300 for a single branch of a 
casuarina tree-that it was necessary to suspend the triangulation until the theodolite could 
be raised to a sufficient height on the observatory to overlook the intervening trees. " Here 
" again", writes Lieut.-Colonel Wallrer, the Superintendent of the Great Trigonometrical 
Survey, c c  the want of legal powers for our officers was productive of much embarrassment 
"and delay; and it is worthy of notice, that the operations of this Department are 
"carried on with far greater rapidity and economy in the wildest regions, where the 
" physical obstacles are greatest, than in the vicinity of the Presidency towns, where they 
" are least ; in these towns, the head-quarters of the lawyers, a few cantankerous individuals 
"are always to be met with, whom it is more difficult to manage than to combat any physical 
" obstacle." 

An observatory in which was an equatorial instrument occupied the roof of the 
Government Astronomer's house, the instrument stood on a granite slab fixed on cross walls 
33 feet from the ground. It was removed and a hollow pillar o{ masonry was raised 30 feet 
in height above the slab to receive the stand of Captain Branfill's theodolite, which was thus 
mounted 63 feet above the ground level. A scaffolding was raised round the pillar for the 
observer and his assistants to stand on, and to carry the observatory tent: it had to be 
constructed of the lightest possible materials, and was therefore somewhat fragile and dan- 
gerous ; fortunately the weather was favorable, and the observations were completed in two 
days without misadventure. 

The Madras party arrived in Madras on the 29th of May and in the first week of 
June work was commenced at  the observatory ; the pillar station was connected with the 
Meridian Circle, and the difference of height between the pillar station and the Public Works 
Department Bench-mark below wacs determined. 

Messrs. Ryall and OyNeill had continued at  their work until the ChEmbedu tower 
was finished and the ray thence to the Madras Observatory cleared of obstructions, but they 
were then both attacked with fever and went into hospital. 

On the 9th of June the 24-inch theodolite was hoisted in its case, on to the roof of the 
Astronomer'e dwelling, and on the 10th by means of a second hoist, it  was raised to the top 
of the pillar and scaffold. Final observations were concluded on the 12th of June, and with 
them was completed the triangulation along the coast, connecting Vizagapatam and Madras. 
The instrument was lowered to the roof the same evening, and next day to the ground 



without accident. I n  spite of unusual annoyances and difficulties to which he had been 
exposed, and very bad health, Captain Branfill's out-turn of work during this field season was 
considerable. During the season 7 triangles were completed, extending a direct distance of 68 
miles, besides 17  triangles extending a distance of 78 miles on the meridional series. 

I n  1865 Colonel Walker decided to continue the triangulation westwards to con- 
nect the Madras Observatory and the Bangalore Base- 

Searon 1865-68. 

PERSONNEL. line. He assigned the work to Captain Branfill's party, 
B. n snnfill, Caralv, lut. which was recessing at Banglore at the time. The party 

Mr. A. w. nonnelly, Civil Assistant, 4th Grade- took the field on the 26th of December 1865, and corn- ,, F. Hyall, Sub-Aesistant, l a t  Class. 
,, J. W. Mitchell, ,, 2nd ,, menced the triangulation proper. The work originated 
,, J.R.L.O'Xeil1, ,, 3rd ,, from the side Anandalamalai H.5.-Pull6r H.S., the west- 

ern side of the Kurumkota polygon, the value of which had been brought down and fixed 
by the Madras .Meridional and Coast Series i r l  the previous season. 

Colonel Lambton had executed a net-work of trinngulation which covered the whole 
country round as far as Bangalore to the west ; he had also joined Bangalore to Mangalore 
(Mangalfir) by a longitudinal series. Although tl~is had been done at the beginning of the 
century, the information derived from his results, was very valuable, and greatly facilitated 
the selection of the stations for the Madras Longitudinal Series. Mr. Donnelly proceeded 
in advance of the party to examine and prove the provisional series, with orders to build 
the stations, as soon as fixed, with the least possible delay. The first polygon, Batinkiinda, 
extended to the PAyanghAt, or foot of the Eastern Ghhts, skirting the Rlysore (MaisGr) platead, 
and dividing Mysore from the Carnatic (Karnatik). The country then became difficult, and 
rendered it necessary to adopt a somewhat small and unsymmetrical pentagon, that of Deva- 
rakijnda, and in the first figure on the plateau, the 13anda.palle hexagon, to use longer rays 
than desirable. After having visited and built 5 stations of tlie Bandapalle hexagon, Mr. 
Donnelly discovered that he had admitted an angle of about 27", which necessitated some 
sort of a change in the figure. Without tlie use of short sides or tower stations, this difficulty 
could only be solved by the rejection of Kurudamale H.S., and tlm adoption of Rhjugundla- 

- 

palle H.S., 18 miles to the north, a change which was immediately carried out. Advantage 
was taken of the delay, ensuing on this change, to complete the secondary triangulation for 
determining the position of the Eulicat (ParaverkBdu) Light-house. 

On resumption of the observations of the Bandapalle polygon, the haziness of the 
weather gave great trouble, particularly at the new station of Rtijugundlapalle. On this 
account, although the observations at  the latter station were very fairly accordant inter ae, 
there were found to exist the large resulting triangular errors of - 4".3 and + 3".4 in the 
two triangles adjoining the ray R6jugundlapalle and Bandapalle, which grazes, but not very 
closely, over the rocky ridge of the rejected hill Kurudamale. These triangles were therefore 
not accepted, and in the following season, the angles to and from Kurudamale, which were not 
liable to be affected by the troublesome phenomenon of lateral refraction, were observed. 

I n  this season, 1865-66, almost the whole of the Series mas completed as far as Bang* - 

lore by a chain of 23 principal triangles, forming 3 hexagons and a pentagon, covering an 
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area of about 2660 square miles, and extending a direct distance of 118 miles. All the mem- 
bers of the party suffered more or less from illness, resulting from exposure and malaria, and 
Captain Branfill was obliged to proceed to Europe on sick leave ; his place in charge of the 
party was taken by Lieutenant W. M. Campbell, R.E. 

It had originally been the intention of Colonel Walker, only to carry this Series 

Ssaror 1866-67. 
as far as the meridian of Bangalore, to meet it there 

Ynrrsos~r~. by a series of triangles from Mangalore which were to 
Lieut. W. M. Campbell, R.E., Asat. Surveyor, be executed by another party, and to employ Captain 

1st Qra<le. Mr. w. Uonnelly, 4th Branfill's party on its arrival at  Bangalore on the revision 
9 v  F. W. R ~ ~ ~ l l l  Sub- AasisknL lat Grade. of the Southern Section of the Great Arc. Owing how- ,, J. W. Mitchell, ,, 2nd ,, 
,, O. V. Norrio, ,, 4th ,, ever to some misunderstanding, Captain Branfill believed 
,, C. D. Potter, t ID 19 

that his party were intended to work westward to the 
Coast ; accordingly, at the close of the field season of 1865-66, he had one polygon prepared 
for observation to the west, but no arrangements made to the south for work on the Great 
Arc. On being informed of this, Colonel Walker sanctioned the completion of this polygon, 
before comrnellcing operations to the south on the Great Arc. He directed that arrange- 
ments should be made for the remeasurement of the old base-line measured by Colonel 
Lambton iu 1804 in the neighbourhood of Bangalore. 

Messrs. Donnelly and Mitchell took the field in November, the former to make the 
required arrangements for the base-line and the latter to carry on preliminary operations to 
the south along the meridian of the Great Arc. Lieutenant Campbell himself was detained 
in Madras tiil January owing to some alterations which were required in the 24-inch 
theodolite. He commenced work on the 2nd of that month at  Halas6rb6tta H.S., and continued 
it without intermission till the 10th May, carrying the series under review to the side Hema- 
giri H.S.-RangasmAmibEtta H.S. and also executing a portion of the Great Arc Series. 
The triangulation of the Series was thus only extended in 1866-67 to a point 40 miles west of 
Bangalore. 

Lieutenant Campbell found the difficulties in the way of re-measuring Colonel Lambton's 
base so great that he was compelled to advise its abandonment, and he was accordingly 
directed to select another site : this he did, and at the same time made arrangements to 
connect Colonel Lambton's base by triangulation. 

I n  1867-68 little progress was made, because Lieutenant Campbell and his assistants 
were employed for the greater portion of tlie field season 

Srcrron 1867-68. 

PEBBONBEL. 
in the operations connected with the measurement of the 

Lieut. W. M. Carnobeus R,E.. Surrevor. 3rd Cfde. Bangalore Base-line, which have been described in the 
a. A. W. ~ o n n l l l ~ ,  civil b8aiatant,.4lh Oracle. Introduction to the Great Arc Series, Section 8" to 18". . ,, J. W. Mitchell, Sub-Astiatant, 2nd ,, 
,, O. V. Norria, ,, 4th ,, As soon as these mere completed, Lieutenant Campbell 
,, 0. I). Potter, I* P* " took up the triangulation at the point west of Bangalore, 

where it had stopped the year before, Mr. Mitchell having been sent to carry on the 
approximate work of the longitudinal series to the west while the party was engaged 
on the Bangalore Bsse-line. An approximate series had been executed some years pre- 
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viously by an assistant of the Bombay party, who selected stations of the Mangalore 
Meridional Series, down to the latitude of Mangalore, where he converted i t  into a lon- 
gitudinal series, and carried his triangles eastwards as far as Bangalore. Unfortunately, 
however, i t  was now found that the series so selected did not admit of symmetrical con- 
nection with that already finally brought up from Madras, (as far as Hernagiri H.8.- 
Rangasw4mibGtta H.S.) without further complicating the compound figure surrounding 
the Base-line, already so extensive as to involve great labor in reduction. 

Mr. Mitchell, disregarding therefore the existing approximate series, succeeded in 
selecting two new polygons. The first of these gave a good deal of trouble, owing to the 
nature of the ground. Tile second was a large figure covering upwards of 2000 square 
miles of country. A third polygon was partially cl~osen, which was intended to close on 
the approximate triangulation of the Mangalore Meridional Series : the two flank stations of 
this bolygon could not be definitely fixed, but it was seen that no difficulty would be 
experienced in finding appropriate points. 

The measurement of the Bangalore Base-line was completed on the 12th of March, 
and on the 29th Lieutenant Campbell's party moved westwards to take up the principal 
triangulation. One hexagonal figure, covering an area of 925 miles, and extending the 
series 33 miles in length, was completed on the 3rd of May, when the party commenced ita 
return march to  Bangalore. Wl~ilst making this march, Lieutenant Campbell had an op- 
portunity for visiting one of tlie most interesting features of Mysore, viz., ttie gigantic 
Jain statue of " Shravan Bellagula," cut out of the living rock (gneiss) on the summit of 
a hill, some 800 feet above the surrounding country, from which it is visible for miles 
in every direction. I t  is the figure of a man, standing up clear of the summit of the rock 
from a little above tile middle of liis thighs, while from that point downwards the legs 
are shewn in strong relief, about half their thickness being sculptured on the face of the 
rock. Lieutenant Campbell writes :-"For native sculpture, the proportions are not very 
"bad, but all horizontal dimensions are exaggerated, and the legs are dwarfed in height, as 
"compared with the upper part of the body. The arms bang clear of the body from the 
" shoulder to the wrist. Tlie stone is cut smooth and partially polished, and the color is so 
"white a grey, as to give the appearance of whitewash a t  a distance of 3 or 4 miles. With a ' 
" small theodolite, I took the following dimensions of the figure, as accurately as the situation 
" admitted :- 

Feet Inch 

Height of upper part, entire form cut out ... ... 39 0 
,, lower part, only half moulded ... ... 21 6 

Entire height of figure ... ... 60 6 

Width of shoulder ... ... ... ... 27 0 
,, head ... ... ... ... 10 0 
,, waist ... ... .., ... 10 4 

between armpita ... ... ... ... 14 2 
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" An inscription on tlie foot of the statue st.ates that i t  was erected by Chamunda Raya, 
" whom tradition 1)l:~ces about 60 B. C. According to the most reasonable hypothesis, the 
" statue must have been cut out of a rock wliicl~ projected above the hill. The workman- 
" ellip is still as sharp as if tlie stone had been newly cut." 

After the field season of 1867-68, the Madras Longitudinal Series remained in abeyance 
for three years, the party being first engaged in the measurement of the Cape Comorin Base- 
line and afterwards being enlployed for two field seasons on the southernmost section of the 
Great Arc Series. I n  1871-72 i t  resumed work on the Longitudinal Series. 

On November 10th 1871, tlie party left Bangalore and reached NughallibEtta H.S. 
on the 17th and 18th, marclling in t\vo parties for the 

Season 1871-72. sake of observing a Bnrouletic Levelling traverse, by 
PEBBOIIISL. rlieans of corresponding simultaneous observations with 

Major B. R. Branfill, Dy. Supt , 2nd Grade. 
~ t .  J. R. McC~~llagh,  B.E., ~ s s t .  6upt , i ~ t  O d e .  two pairs of aneroids-the result of which, notwith- 
Mr. J. W. l\Iitepll, Asst. Gurvejor, l e t  ,, .. O. V. N(,I.RB, zllCl ,, stallding the nnfavorable state of the weather, proved 
,, C. D. Potter, $1 

,, E. W. Lauseron, , 4th '"' 93  ,, Iiiglily satisfactory, the closing error being only about 
7 feet. 

At Nugl~allibEtta H.S. Major Bran fill commenced operations by observing an azimutll 
to 8 U r m  Minoris at  Westelm Elongatiori and 51 Cepl~ei a t  Eastern Elongatiorr. A serious 
delay was met \\.it11 :lt SAtanlialli H.S., the central station of the first polygon, where, after 
some days of fruitless elforts to obtain a signal from Desttni H.S., the north flank station, the 
ray proved impractical)le, being obstructed by a large portion of the top of an intervening hi. 
A new poitit on t l ~ e  Des6ni group of hills was selected, but this failure of the approximate 
series cost no less than ten days of the best weather for observing. The principal observations 
were then carried on wit-liout furtllel* hii~drance than that caused by the forests and moun- 
t a i n ~ ~ ~ ~  count,ry of tlie Malniid and Western Ghttts, in \vhicll clouds arid heavy mists frequently 
obscured the signt~ls ; moreover the distalices traversed between each station were very 
great, occupying eiglit days on the average, and as many as twelve in two cases. About the 
end of Ja~iual-y, wl~ilst observations were in progress at  Yushpagiri H.S., Mr. Potter discovered 
that the a1)proxim:ite series liad again failed, the hill station of KudurEmukha proving 
invisible. 'l'l~is caused a delay of three weeks. 

Leaving Lieutenant IlcCullagh to take the principal observations, Major Branfill in  
the middle of February set out to recast the approximate series, mliich liad been selected by 
Mr. John McGill, ~vlio liad heen working southnrards on the Mangalore Meridional Series. 
Tlie figures provided \\.ere some\vl~at small and ill-conditioned, and the number of stations 
liad ti be reduced to ensure the completion of this triangulation in the following field season. 
'Major Branfill determined to remodel the Series in advance, by tllrowing back (eastward) the 
side of junction, and selecting a figure to the north-east of KudurGmukha above tlie Gliits, 
that would, tts it were " cut off the cosner." Mangalore was fixed by two single triangles, 
which during tlie next season mere converted into a quadrilateral figure by the observation 
of the diagonal ray. 



Meanwhile and till the end of the season, Lieutenant McCullagh with the main party 
had been greatly impeded in his observations by the hazy weather setting in. At Ballamale, 
the south-western flank station, he was detained 16 days, at AmrnEdikal 18 days, and at 
KudurGmukha 26 days, until the 10th of May when, as there was no hope of completing 
the observations before the beginning of tile monsoon, be closed the season's observing and 
marched to Bangalore, where the party arrived on the 28th of May, having suffered much 
latterly from fever. 

During this season t l ~ e  Madras Longitudinal Series was extended 110 miles to the 
west, and carried over the Western Ghdts. The principal triangulation that was executed 
covered an area of 3240 square miles. 

Major Branfll was occupied during a part of the field season in the attempt to set 
up a self-registering tide gauge at Mangalore. The river NEtrdvati which runs northwards 
past the town of Mangalore, is separated from the open sea for several miles by a spit of 
sand, varying in width from 100 to 400 yards, and 10 or 12 feet above sea level in the 
highest parts. It appeared that this spit had been extending northwards for several years, 
driving the river mouth and bar continually before it. The older parts of the sand spit 
were covered with a growth of sea pink and many other plants, and were apparently very' 
firm and not liable to shift. Some years before, a breach had been cut in the spit to allow 
the river to enter the sea direct and a little south of the town instead of flowing round the 
spit which extended a mile from the cut ; but a very few tides sufficed to fill up the gap. 
From this and other local information there seemed good reason to suppose that the sand spit 
might be considered more than sufficiently permanent for a year's tidal observations. Major 
Branfill therefore had a masonry well sunk in the highest part of the spit, mhere it was 
12 feet above sea level and 30 yards away from high water mark on the beach, about a mile 
south of the river mouth and nearly opposite the town of Mangdore. The sand was very 
firm at a small depth below the surface but very "quick" at the permanent water level 
below, which appeared, however, to be considerably higher than mean sea level. The well 
was sunk until there was always a depth of 6 feet or more of water in it and 10 feet of masonry 
above high water mark. 

Communication was next established with the open sea by means of mouglit iron gas 
piping ; but owing to the persistent high level of the water in the well, a watertight cistern 
had to be introduced which should only admit or deliver the sea water by means of the 
pipe. This was effected with much difficulty ; but bad weather set in almost immediately 
and the water shoaled and covered the sea end of the pipe with about a foot of sand. 

Meanwhile the self-registering tide gauge had been set up. A severe gale now oc- 
curred which considerably altered the shore line, washing away much of the sand spit almost 
up to the observatory and well and shoaling the water for some distance out to sea. A con- 
tinuance of bad weather rendered it necessary to dismantle the observatory, but not before 
damage and loss had occurred from the violence of the waves. 

Major Branfill, after his experience, came to the conclusion that to set up a tidal 
observatory and maintain it in operation for a twelvemonth on the sandy shore of the open 
coast, is an affair of such difficulty and expense and at best so uncertain of 'success that 
it can hardly be recommended. Mangalore was accordingly abandoned as a tidal station. 
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MADRAS LONGITUDINAL SERIES. 

In November and December 1869, Captain J. P. Umevi, R.E., who was then conduct- 
ing Pendulum Observations determined the sea level at Mangalore by a month's observations 
of high and low water, and referred it by levelling to some permanent masonry buildings. 
Mr. Norris was directed to connect these with the Principal Station of Mangalore, and found 
its height thereby to be 186 feet above mean sea level: the trigonometrical value derived 
from Madras is 196 feet, and therefore a closing error of 10 feet has been generated in t l ~ e  
heights of the Series. 

Only a, few angles now remained to be observed on the Madras Longitudinal Series ; 
and the party was directed in 1872-73 to reaume the Man- 

 SOB 1872.78. galore ~e r id iona l  Series, to carry it south to its junction 
PEBBORNEL. 

Mejor B. R. Branfill, Deputy Supt., 2nd Omde. 
with the Madras Longitudinal Series and to complete tlie 

~ t .  J. B. ~ o c u l l a g h ,  RE.,  ~ s s t .  supt . ,  1st ,, latter. This involved a large amount of work ; but by 
Mr. J. W. Mitchell, Asst. Burveyor, 1st Grade. 
,, O. V. N o m s ,  ,, 2nd ,, entering the field early and pushing on with rapidity, 
,, C. D. Potter, 8 8  

,, E. W. ~esseron, ,, s'A ,, both Series were brought to a successful conclusion. Fur- 
ther Major Branfill took a complete set of circumpolar 

star observations for azimuth at  ~ a n ~ a l & e  to a Ursse Minoris at Western Elongation, a 
second 24-inch theodolite having been sent round by steamer from Calcutta, for the purpose, 
which was returned on conclusion of the observations. 

On the completion of the South-East Coast Series in 1879-80 in the vicinity of Madras, 
Colonel Branfill added two pentagons to the Madras Longitudind Series, in order to provide 
stations, as near as practicable to the Madras Observatory, at  which astronomical observations 
for azimuth might be taken, partly for the verification of the azimuth and partly to throw 
light on the probable amount of the local attraction in the direction of the prime vertical 
on the coast line. Azimuths were observed a t  St. Thomas's Mount and at  InjambAkam 
Stations. 

On the completion of the Simultaneous Reduction of the Southern Trigon it was 
found that the undermentioned errors hat1 been actually dispersed over the two sections 
of the Madras Longitudinal Series :- 

Section W. of the Great Arc Ncridional Series. 
I n  Latitude ... ... ... + 0"-080 

... ,, Longit,ucle ... ... - 0 -010 
,, Azimuth ... ... . . .  + 0 -141 
,, Side Log feet - 0 -000,0014,7 = 0 22 of an inch per mile. 

Section E. of the Great Arc Meridional Series. 
I n  Latitude ... ... ... - 0".05l 

... ,, Longitude ... ... - 0 .019 
,, Azimuth ... ...  ... + 1 -341 
,, Side Log feet - 0 .000,0006,4 = 0 09 of an inch per mile. 



INTRODUCTION. XI- 
a. 

Secofidary Triangulation. 

During seasons 1865-66 and .1866-67 scarcely any secondary work was executed be- 
yond the fixing the positions of a few points from principal stations.- 

In  April and May 1868 a first class Secondary Series, starting from the side AdhibEtta- 
NBdyandurga and fixing the positions of points in and about SEringapatam and Mysore, was 
executed by Mr. A. Christie, Sub-Assistant Surveyor 3rd grade, with a 12-inch theodolite 
and luminous signals. Horizontal and vertical angles were taken at 10 stations fixing the 
positions of 30 stations and points and the heights of 13 of them. 

In  1871-73, a considerable amount of secondary triangulation was thrown off from 
tlie principal sides, by which the positions of about 130 conspicuous points were determined. 
And between the years 1871-74, a first class Secondary Series of 13 triangles was carried 
southwards by Mr. Mitchell from the side Muchil H.S.-Pushpagiri H.S., along the coast 
for a distance of 140 miles to Kurdd  h.s.-Anangamalai h.s. (near Piinbni) the northern- 
most side of Colonel Lambton's minor triangulation from Cape Comorin along the Malabar 
Coast. As however there was some doubt of the identity of Kurnhd with that of Colonel 
Lambton, the tract was revisited early in 1880 by Colonel Branfill who effected a satisfac- 
tory junction by actually finding and connecting by triangulation the station marks at 
Piinmalai and 81at6r, both of which he believed to be identical with Colonel Lambton'e 
stations. 

Prepared for Press, September 1886. 

Passed through Prers, April 1887. 



MADRAS LONGITUDINAL 8ERIEB. 

Note om the connectwm of the Hadraa Observatory with the Principal Triangulation. 

The origin to which Colonel Ikmbton referred the Longitudes of all stations of the 
triangulation of Southern India was the centre of the Meridian Circle of the Madras 
Astronomical Observatory; and its longitude as determined by observations taken in 1816, 
was accepted as 80" 17' 21" East of Greenwich. But about the year 1840 Colonel Everest 
adopted a point in his observatory at KaliAnpur in Central India as a second origin of 
Longitude, its value 77" 41' 44I"'76 East of Greenwich being obtained as follows :- 

... The Longitude of Madras Observatory ... ... 80" 17' 21" 
Ddmargida West of the Madras Observatory by Colonel 

... Lambton's Operations ... ... ... ... - 2 34 49 -64 
Kalidnpur West of Dgslargida by Colonel Everest's 

... Operations ... ... . . . ... ... - 0 0 46 *61 

The Longitude of Kali6npur Observatory ... ... 77 41 44 .76* 

Much of the triangulation employed in the deduction of this value of longitude had 
been executed with inferior instruments, and was based on the primary chain-measured base- 
lines of this Survey : all this has since been revised, and also computed in terms of the modern 
base-lines, measured with the Colby apparatus of compensation bars and microscopes. 
But prior to the completion of this revision, the final reduction of the principal triangulation 
was undertaken; and it was found necessary to commence with that of the North-West 
Quadrilateral for reasons which are stated in Sections 2 and 7 of Chapter I of Vol. I1 of the 
Account of the Operations &c. This led to the retention of Colonel Everest's adopted origin 
of KaliAnpur as the origin of Longitudes. 

The final reduction of all the principal triangulation between Kali&npur and Madras 
has now been effected, and it is desirable to shew the steps that were taken to re-connect the 
Madras Observatory by modern triangulation and to ascertain its longitude relatively to 
Kalianpur as adopted by Colonel Everest. 

I n  the first place it is desirable to make certain as far as possible that there is no mistake 
about the position, as at present assumed, of Lambton's origin of longitude. The evidence 

Bse &tion 3, Chupter XI, Volume I1 of the Acsornt of the Oporatio~ of the h a t  !&igorrornetrical Swrccy of Id ia .  



XOTE ON THE MADRAS OBSERVATORY. XIII- a 

is unfortunately very meagre, but such as exists is here given. Major (now Colonel) 
B. R. Branfill-who effected the modern connection-writes to the Superintendent G.  T. 
Survey under date 12th September 1871 :-" As I could obtain no documentary evidence on the 
" subject, I accepted Mr. Pogson's (the Government Astronomer's) assurance that the centre 
" of the Meridian Circle mas the point to connect, as the origin of the Astronomical Longitude ; 
" and i t  was in all probability the same point that had previously been used for the same 

purpose, and therefore most likely the point referred to by Colonel Lambton." 

I n  1873 Captain (now Major General) W. M. Campbell, R.E., being at  Madras, was 
requested by the Superintendent G. T. Survey to make further enquiries, and he replied as 
follows :-" The present Meridional Circle is probably on the same meridian as the old one, 
" which was the origin of Lambton's longitudes, and cannot be more than 6 or 7 inches to 
"one side or the other. It is erected in the same building and the old meridional 
"aperture is used, but widened from 12 to 24 inches. The only doubt is whether this 
"widening is all to one side or on both equally, on which point there is no documentary 
" evidence forthcoming ; but it is reasonable to suppose, and moreover the walls shew some 
" evidence, that the latter was the course adopted. In any case the error can only amount 
" to about 6 inches." This evidence, for want of better, has been accepted as decisive. 

I n  order to re-establish the connection between the Meridian Circle and the modern 
triangulation, the station named Madras Dome Observatory Station, or xxxm, was first 
established on the roof of the Government Astronomer's dwelling house, which is within tho 
same enclosure as the observatory containing the Meridian Circle, and was connected with 
the Principal Triangulation of the Madras Longitudinal Series. 

On the 2nd June 1865, with the assistance of Mr. Pogson, Government Astronomer, 
who set the Meridian Circle to the nadir point by intersecting the reflection of the wires 
in mercury, Major Branfill established a point plumb over the centre of the eye-piece of the 
instrument duly collimated, and transferred it to the shutter of the meridian aperture in 
the roof when shut, the shutter being rigid and not likely to warp or alter its position a t  
rest. The operation when complete was repeated and the position of the mark cut into 
the surface of the shutter was found satisfactorily correct. 

From this point a base-line was measured in the observatory compound in a direction 
S. by E. closing on a very large register peg. Two 2-foot Gunter's scales were first laid in 
the line (at 86" F.) and then the rest was measured with three 10-foot teak-wood bars, using 
plummet and hair line to lay the bars exactly. Eight sets of bars were laid making a 
distance of 8 x 3 x 10 + 4 feet from the centre of the Meridian Circle. 

The teak-wood bars were compared with a standard 10-foot bar and their mean length 
found to be 10.0018 feet. Hence the length of the base was 

244 + .0018 x 24 + -0011 (the correction to brass scales a t  86" to reduce to 62" Fah.) 
= 244-0443 feet. 

Angular observations were then taken at the three stations, Madras Dome Observa- 
tory with Troughton and Simms' 24-inch Theodolite No. 1, the Register Peg with a 14-inch 



XIV-,. MADRAS LONGITUDINAL SERIES. 

theodolite, and the Meridian Circle Nadir Point with a 7-inch. The observations with the 
7-inch were afterwards rejected and a supplemental angle used. 

The angular measurements and their particulars are as follows :- 
At the Dome Observatory Station (XXXVII), the angle between the Meridian Circle 

Nadir Point and the Register Peg Station, was 47" 12' 22".0, being the mean of two measures, 
one on face left and one on face right. At the Register Peg Station tlie angle between the 
Dome Observatory Station (xxxm) and the Meridian Circle Nadir Point, w.as 66" 60' 16/"7, 
being the mean of six measures, three on face left and three on face right. These angles 
together with the measured base furnished the data for the following calculation :- 

The two following angles were also measured at the Dome Observatory Station, (1) be- 
tween Malaipedu (xxxvr) and the Meridian Circle Nadir Point, 168" 46' 26O.9; and (2) between 
ChGmbedu (xxxv) and the Meridian Circle Nadir Point, 121" 47' 46".5, each of these two angles 
being the mean of two measures, one on face left and one on face right, made with Troughton 
and Simms' 24-inch Theodolite No. 1. Ry the application of these two angles to the azimuths 
of Malaipedu and of ChGmbedu respectively at the Dome Observatory Station, the values 
247" 29' 49"-3 and 247" 29' 48.6, of the azimuth of the Meridian Circle Nadir Point were 
obtained, the mean of which 247" 29' 4 9 0 ,  was employed in calculating the latitude and 
longitude of the Meridian Circle Nadir Point as given below :- 

Blirdrcce Meridian Circle. 

STATION. 

Meridian Circle Nadir Point 

Register Peg S. 

MadrasDomeObsy. (xxxvn) 

... Latitude Kortll ... . . .  ... 13" 4' 3 .11.  

... ... Longitude East of Greenwich ... 80 1 7  21 .61. 

D I S T A N C E .  

Obsened Angler. 

0 1 ,/ 

66 60 16.7 

47 12 22.0 

Log. feet. 

2.6106286 

2.4396262 

2.3874610 

Angles for 
Computation. 

0 8 /l 

76 67 21.3 

66 60 16.7 

47 12 22.0 

Pak I Miler. 

323.99 

275.19 

244.04 
I 

061 

. 062 

-046 





-- -- - -- -- --- 

I 

LAMBTON'S ORIGIN OF LONGITUDE. 

 NOTE.--^ course of a recent examination of the records of Lambton's triangulation i t  haa been 
dicovered that the point hitherto assumed as the origin of Lambton's Longitude, viz., the centre of the 
present Meridian Circle of the Madras Observatory, cannot be correct. I t  appears from the triangulation 
connecting i t  with the southern station of his Base-line at Madras, which still exists, that the origin of 
Longitude must have been 13 feet west and 6 feet south of the centre of the Meridian Circle. 

October, 1890. W. H. C. 



M A D R A S  L O N G I T U D I N A L  S E R I E S .  

PRINCIPAL TRIANGULATION. ALPHABETICAL LIST OF STATION$. 

AdhibEtta . . . . . . XVII. 

AdhhbEtta . XII. 

AmmEdikal . . V. 

Anandalamalai . . . XXXI. 

Bniir . VI. 

Avirimodu . XXXIX. 

Ballamale IV. 

Bandapalle . . XVIII. 

Batinkiinda . . XXVII. 

Bhfipatamma . . XLIX. 
(Of tho Gmat Arc Meridional Series, Section 8" to 180). 

Chaudanhalli . . . XVI. 

ChZmbedu . . XXXV. 

Des6ni . XI. 

Devarakijnda, . . . XXIII. 

HbltibGtta . XV. 

Hcmagiri . XLIV. 
(Of the Great Arc Meridionel Series, Section 8" to 18'). 

Injambdkam . . . XLV. 

Kaillrsgarh . . XXIX. 

Kdraveri . XXI. 

Kittdvar . VIII. 

Kolar . XLVIII. 
(Of the Great Arc Meridional Seriw, Section 8" to 18O). a 

Krishnamakijnda . . XXII. 

KudurEmukha . . 111. 

Kurudamale . . . XIX. 

Kurumkota . 
Madras Dome Observatory 

Malaipedu . 
Manamai Kunnattir . 
MBng6d . 
Mangalore . . 
Mdvandfu . 
Mijib 

Muchi1 . 
Mugali 

Muruktijre . . 
Nagari 

Nanmangalam . . . 

XXXII. 

XXXVII. 

XXXVI. 

XL. 

XLIII. 

11. 

XXXIV. 

I. 

VII. 

xxv. 
XXVIII. 

XXXIII. 

XLII. 

XIV. 

XIII.  

XXIV. 

XLI. 

Pulldr XXX. 

Pushpagiri . . . . IX. 

RangaswCtmibZtta . . XLIII. 
(Of the Great Arc Meridions1 Series, Section 80 to 180). 

Shtanhalli . . . X. 

Sa,tghur . . . . XXVI. 

St. Thomas's Mount . XLIV. 

Tirumani . . . XXXVIII. 

YErrakijnda . . . . XX. 
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I 

I1 

I11 

IV 

v 
VI 

VII 

VIII  

I X  

X 

X I  

XI1 

XI11 

XIV 

XV 

XVI 

XVII 

XLIII  

XLIV 

XLVIII 

XLIX 

XVIII 

XIX 

xx 
XXI 

PRINCIPAL TRIANGULATION. NUMERICAL LIST OF STATIONS. 

Of the Orest dm Meridional 
Beriee, Beotion 89 to 180. 

. Mijb. 

. Mangalore. 

Kuduriimukha. 

. Ballamale. 

Ammiidikal. 

BnGr. 
. Muchil. 

• Kitthvar. 

. Pushpagiri. 

. Shtanhalli. 

. Des6n.i. 

. AdhfirbGtta. 

NughallibBtta. 

N M y  andurga. 

. HatibBtta. 

. Chaudanhalli. 

. AdhibGtta. 

Rangaaw8mibGtta. 

. Hemagiri. 

• Kolar . 
. Bhdpatamrna. 

. Bandapalle. 

. Kurudamale. 

. YErrakijnda. 

• Khraveri. 

XXII . . . . , KiGhnamakiinda. 

XXIII . • . . . Devarakiinda. 

XXIV . . . . Patikiinda. 

XXV . . a Mugali 

XXVI . . . a . Satghur. 

XXVII . . . . . Batinkhda. 

XXVIII . • . . . Muruktiire. 

XXIX . . • . . Kailhgarh. 

XXX . . . a a a Pulllir. 

XXXI . . . Anandalamalai. 

XXXII . . . • Kurumkoh. 

XXXIII . . Nagari. 

XXXIV . . . Wvandfn. 

XXXV . . . , ChBmbedu. 

XXXVI . . . . Malaipedu. 

XXXVII . . . Madras Dome Observatory. 

XXXVIII . . Tirumani. 

XXXIX . . . . . Avirimodu. 

XL • . . M31YLmRi Kunnatlir. 

XLI . . PudupBk. 

XLII . . . Nanman gdam. 

XLIII • . . . MhgM.  

XLIV . a . at. Thomas's Mount. 

XLV . . . . Injambfikam. 



M A D R A S  L O N G I T U D I N A L  S E R I E S .  

DESCRIPTION O F  PRINCIPAL STATIONB. 

The Principal Stations comprised in the eastern and western sections of this Series as well as the four 
stations of the Great Arc Meridional Series which are common also to this Series, with certain exceptions noted 
below, are situated on hills or rising ground. Each consists of a solid, circular, isolated pillar of masonry 34 
feet in diameter and varying from 1 to 10 feet in height. I n  the centre and upper surface of the pillar a mark 
(circle and dot) engraved on stone is embedded in the normal of one or more similar marks inserted within the 
pillar, the lowermost in several instances being cut on the rock in &td. Around the pillar, and level with its 
surface, a solid platform of stones or of earth and stones, 16 feet square, has been built for the accommodation 
of the observatory tent. The exceptions are the stations numbered I1 (Mangalore), XXXV (ChGmbedu) and 
XXXVII (Madras Dome Observatory). The first of these has a perforated pillar which was surrounded by a 
temporary scaffolding for the accommodation of the observatory tent ; the second consists of a lofty perforated 
pillar of masonry, surrounded by a tower of sun-dried bricks for the observatory tent to rest on, both the central 
pillar and tower having an aperture at  the base for access to the ground level mark; the third is situated on 
the roof of the Government Astronomer's dwelling house in the Madras Observatory compound and is described 
in detail hereafter. 

A11 the stations except XXXV and XXXVII have their upper marks protected by small pillars of 
masonry in the form of a frustum of a pyramid, 28 inches square at base, 20 inches at top and 33 feet in height. 
These protecting pillars carry sufficiently accurate marks on their upper surfaces for Topographical and Revenue 
Survey purposes as sllemn at page 74 of Volume I1 of the Account of the Operation8 PC. At station XLIV 
(St. 'l'homas's Mount) the theodolite was set up on a well-braced wooden trestle, 24 feet in height, the observa- 
tory tent being accommodated on a timber scaffolding erected around the trestle. This station has therefore been 
called a trestle station in keeping with the procedure followed in the description of the stations of the South- 
East Coast Series of the Southern Trigon. 

The following descriptions have been compiled from those given by the Officers who executed the Series, supplemented 
in a few instances, aa regards adjacent villages, from the Madras Revenue Survey Maps (scale 1 inch = 1 mile) of the country 
traversed, and corrected, so far as the local sub-divisions in which the several stations are situated, from the Annual Returns fur- 
nished by the district Officers to whose charge the stations are committed. 

The orthography is in accordance with the official lists published under the orders of the Government of India with 
this difference that the long 4 is shewn witliout an accent, in conformity with the rules for spelling names in Northern India, and 
the short e as 8, and o is treated in the same manner. Final vowels and those in well-known terminals are unaccented. When 
the popular spelling of a name has been accepted by Government, its correct transliteration is given in parenthesis where the 
name occurs for the first time. 
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I. Mijk Hill Station, lat. 13" 3', long. 74P 69'-observed at in 1872-is situated on one of a group 
of low hills, rising to a height of about 600 feet above the surrounding country and locally known by the 
name of Nishbniguda. The road to Mulki leaving the main road from Mangalore (Mangalfir) to Mudabidari, 
about 4 miles short of the latter place, passes close to the foot of the hill. The ascent IS from the village of 
Pfitagi, the station being easily reached in 30 minutes from the point where the path leaves the road. The 
station is about 4 miles W.N.W. of Mij&r and 4+ miles W. by S. of Mudabidari. It is probably built on the 
site of " Meejar H.S." of Colonel Lambton's triangulation. The station is in the lands of the village of MijBr, 
taluk Mangdore, district South Canara (Kannada). 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 34 feet in diameter, which 
contains two mark-stones, one in the upper surface of the pillar and the other 1.40 feet below it. The azimuths and estimated 
distances of the circumjacent places are :-Tarap&ri (cross of the Roman Catholic Chapel) 104'' 46', miles 3t ; Ptitagi 200°, mile 1 ; 
Jhranthaya (temple) 17" 5', miles 2;  and Mudabidari (temple) 254O 3', miles 4. 

11. Mangalore or Kodey&l Bandar Station, lat. 12" 52', long. 74" 63'--observed at in 1872 and 
18734s  situated on the high ground or hill of laterite overlooking the sea and a portion of the town, 4*5 feet 
N.E. by E. of the Light-house centre and 200 feet W. of the Idgah supposed to be the building fixed by Colonel 
Lambton's triangulation. The ground here is about the highest in the place, being 175 feet above the sea, and 
is nearly a mile inland from the river or backwater. The station is in the lands of Kodeydbail village, taluk 
Mangalore, district South Canam. 

The station consists of a hollow pillar 6 feet square at base and 11.3 feet high, built of laterite stone set in mortar, which 
contains three mark-stones, the lowest about the groilnd level engraved on a piece of granite set in tile foundation, the second in the 
chamber of the pillar 0.56 of a foot above the first, and the third on the surface of the pillar 11.29 feet above tlre first. When 
visited in 1873 for making Circumpolar Star Observations for azimuth, the station was found in good preservation and no alteration 
appears to have been made from the absence of any remarks in the original records. The pillar for the Zenith Sector employed in 
the Latitude Observations in 1872 is 6 yards east, and the site occupied by the Transit Telescope for the Electro-Longitude Obser- 
vations in 1873 is 63 feet south of the station mark. The azimuths and distances of the circumjacer~t places are :-Kadri (pagoda in  
the suburbs of the town) 216" 42', miles 14 ; Kadri (cross of the Roman Catholic Chapel) 123" 39', yards 300 ; Basil Mission Church 
(centre of the belfry) 297" 56', yards 500; Idgah (N. minaret) 270" 6', yards G 6 ;  Idgah (S. minaret) 281" 52', yards 66; arid 
Light-house (N.E. corner of Light-house buildings) 55' 39', feet 22. Note :-The last three distances were obtalned by actual 
measurements. 

111. Kudurzmukha Hill Station, lat. 13" 8', long. 75" 18'-observed at in 1872 and 1873-is situated 
on the highest point of the lofty group of peaks, which stands out prominently from the Glifits ; the 
peak on which the principal station is fixed is called " Funk Point'' by the district officers and the residents of 
Mangalore, the former of whom have built a bungalow about a mile E.N.E., some 20 minutesJ walk from 
the station. Another peak f of a mile to the E. by S. of the present station, called " Mukh Head" was origi- 
nally adopted as a station and built upon but was abandoned as being unsuitable for connecting the Mangalore 
Meridional and the Madras Longitudinal Series. The peak called P&ndukal by the Natives and " Midge PointJ' 
by the Europeans, is a mile W. by N. and has been fixed as a secondary station and marked by a circle 
and dot engraved on the rock. These three peaks are on the ridge or watershed of the mountain which is the 
boundary between South Canara and Mysore (RXaisfir). The station is most easily reached from the town of 
Bcllat Angddi by a cart road 74 miles to Njgfir at the E.S.E. foot of the mountain, whence the ascent, about 
6,600 feet, is made by a well traced bridle path of 123 miles to the bungalow above mentioned. The station is 
in the lands of the village of Samse, taluk Vastbra, district South Canara. 

The station consists of a platform of stones and earth 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry 33 feet in diameter, which contains two mark-stones, one in the upper surface of the pillar and the other 1.21 feet below 
it. When again visited in 1873, it is presumed from the absence of ally remarks in the origiual records that the station was found 
in good order and no alteration in its construction was made. The directions and distances of the circumjacel~t villages are :-Allat 
A n g a i  S.S.W., miles 64; Bangavtidi E.S.E., milea 74; Jamalabad S. by E., miles 74; and Banghr E. by N., miles 22. 

IT. Bdlamale Hill Station, lat. 12" 49', long. 76" 8'--observed at in 18'72-is situated on one 
(though not the highest) of a group of hills, 69 miles S.S.E. of the large villages of Bantv4l and P&ni 
Mangal6r on the high road from Mangalore to Mercara (MErkdra) and on the right bank of the KEtrAvati 
river. I t  is approached from the village of Virakumba on the road from P h i  Mangaliir to K4saragod (knom 
as the Cannanore (Kannfir) road) at a distance of about 5 miles from the former place and 3 miles from where 
this road leaves the main road from Mangalore to IIercara. The ascent, some 640 feet, from the village of 
Virakumba is a short but steep climb of about 20 minutes. There are numerous hamlets scattered round the 
base of the hill, at short distances, belonging to the villrtges of Virakumba, K h h j a  and ArEbEtta. The station 
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is probably close to the site once omupied by " Bullamully H. S." of Colonel Lambton's triangulation, and is in 
the lands of the village of Virakumba, taluk Kiisaragod, district South Canara. 

The station consists of a platform of stones and earth, enclosing a solid, circular and isolated pillar of masonry 34 feet 
in diameter, wl~ich contains two mark-stones, one in the upper snrface of the pillar and the other 1.98 feet below it. The azimuths 
and estimated distances of the circumjace~it places are :-Khlinja 25O, miles I * ;  ArEbEtta 168O, miles l*;  Ananthslri 253", milee 
14 ;  and Santvhl (travellers' bungalow) 151" 49', miles 63. 

V. Amm6dikal Hill Station, lat. 12" 59', long. 75" 33'-observed at in 1872-is situated on the highest 
boulder of the hill so called ~vhich forms a prominent and conspicuous feature of this portion of the Western 
Glldts, rising as it does from the low country and commanding a wide and extensive view of the sea on the west 
to far over the Mysore plateau on the east. The ascent to tlie station from the village of Mi&- is a stiff climb of 
about 6 hours, tlie last 1,500 feet being not only very difficult but in places very dangerous. The station is in  
the lands of the village of Mi&, taluk Uppinangadi, district South Canara. 

The station consists of a platform of stones and earth 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry 3Q feet in diameter, which contains two marks, one engraved on t l ~ e  rock in sitd and the other 1.17 feet above it on a stone 
imbedded in the upper surface of the pillar. The azimuths and estimated distances of the circumjacent villages are :-Pulfiji 1%") 
miles 3 ; Neria 1 1  loJ miles 3 i  ; Plidubet 81°, miles 44 ; Mulla 5g0, miles 24 ; Shishala 6", miles 34 ; Nhlmalai 1560J miles 24 ; and 
Mi6r 75O, miles 34. 

VI. Bndr or Rangaswtimigiri Hill Station, lat. 13" 19', long. 75" 42'-observed at in 1872 and 1873- 
is situated on the sout,l~ernmost peak of the Madlakal group of hills, 2 or 3 miles W.N.W. of Bnlir on the road 
from M6dagEre to YEdEhalli, 8 miles W. of tlie town of Cliikmagallir, and miles N.W. of Vasara. A cart 
road from Chikmagaldr and Vastha runs to ~ n l i r ,  whence the ascent to tlie station of about 3,000 feet is 
made by a foot and bridle path through the Basgodu coffee estate. The station is in the lands of the village of 
Han jiravalli, taluk Chikmagalfir, district Kadlir. 

The station consists of a platform of stones and earth 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry 3) feet in diameter, which contains two marks, one engraved on the rock in sitd and the other 2.23 feet above it on a stone 
imbedded ill the upper surface of the pillar. When re-visited in 1873, the station was found in a good state of preservation 
and no alteration in its construction appears to have been made. The azimuths and estimated distances of the nircumjacent 
places are :-Chikmagallir (travellers' bungalow) 269' 22', miles 8) ; B ~ ~ l i r  (temple 120 yards E. of the road) 285" 27', miles 2*; 
Baiglir (centre of the temple) 103' 44; miles 14 ; Mhvinguri 23', mile 9 ; and Koligunhalli 303", mile 4. 

VII. Muchil Hill Station, lat. 12" 37', long. 75" 22'-observed at  in 1872-is situated on the eastern 
and higher point of the hill locally called Mucl~ilpannai or Muchilgudda, about a mile to the N. of the village of 
Kanakmajil on the high road from Mangalore to Mercara. The hill is situated at tlie trijunction of the village 
lands of Kanakmajil, Slilia and Kdrumarika. The ascent of about 900 feet is made from a point on the high 
road near Kanakmajil (the nearest village to the station) by a circuitous though moderately easy path leading 
through jungle. The station is in the lands of the village of Kanakmajil, taluk Khsaragod, district South Canara. 

The station consists of a ~ l a t fo rm of stones and earth, enclosing a solid, circular and isolated pillar of masonry 34 feet 
in diameter, which contains two mark-stones, one in the upper surface of the pillar and t l ~ e  other 1.30 feet below it. The direction6 
and distances of the circumjaceut villages are :-Stilia S.E., miles 6 ;  Balari N.E., miles 44 ; Uddlir S.W., miles 64; and Isvara 
Mangalam W., miles 44. 

VIII. KittAvar Hill Station, lat. 13" 4, long. 76" SO'-observed at  in 1872-is on the eastern half of 
the roof of a small temple dedicated to Virabhadra Devar, on the summit of the hill locally known as Kitthvarada- 
gatta or S&lavaradagatta, rising to a height of al~out 270 feet. The st,ation is 1% miles N. by W. of the Hobli 
village ArEhalli, 8 miles 5. W. by S. of the town of Bellir, and 44 miles W. of the road from Sakalespur to BelGr. 
I t  is in the lands of the village of Anugatta, taluk Belh-, district Hassan. 

The station consists of a solid, circular pillar of masonry 3Q feet in diameter, built on the roof of the front or eastern 
room of the temple, and contailis two mark-stones, one fixed on the roof and the other 2-71 feet above it, flush with the upper 
surface of the pillar: a mark is also engraved on the stone floor of the eastern room 11.04 feet below and in the n o r m ~ l  of the 
upper mark in the surface of the pillar. The approximate azimuths and distances of the adjacent places are:-Sirg6r 110°, 
miles 3; D5d Shialvara 1230J mile 1; Kittdvar 265", mile 4 ; Karlkuppe 211°, miles 14; and Basvana shrine 170°, ymds 64. 

IX. Pushpagiri or Phdpgiri Hill Station, lat. 12" 40', long. 75" 44'-observed at  in 1872-is situated 
on the top of the conspicuous mountain on the northernmost frontier of Coorg (Kurg), overlooking the Bisale 
Glldt, and about 64 miles E. of Subrahmani, after which large village it is also known. T l ~ e  station is 16 yards 
S. of the southern corner of the rude temple enclosure surrounding the rough, loose stone shrine dedicated to 
Stint-Mdesvara, and 40 yards S.W. by S. of the beacon pile on which once a year (on a, Saturday in 
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January) a light is burnt. This is probably the point Gc Soobramanee" of Colonel Lambton's triangulation. The 
station is approached from Van@r temple on the road from Eiidlipet and Sakalespur to the Bisale pass in 
about 4 hours' walk, or in a 6 hours ' walk from Somavarpet in Coorg to Bidhalli and Hiridigadde at  the N.E. by 
E. foot of the mountain, whence the ascent can be made in 3 hours without much difficulty by an old and improved 
elephant track through a dense and extensive forest along the N.E. foot of the mountain. The station is in the 
lands of the village of Kumbarhalli, taluk Nanjarajpatna, district Coorg. 

The station consists of a platform of stones and earth, enclosing a solid, circular and isolated pillar of masonry 34 feet 
in diameter, which coiitains two mark-stones, one in the upper surface of the pillar and the other 1.83 feet below it. The azimuths 
and estimated distances of the circumjacent villages are :-Kumbarhalli 261°, miles 5 ;  Bidhalli 25g0, miles 3; aud Hegaramani 
25g0, miles 13. 

X. S4tanhalli Hill Station, lat. 12" 51', long. 76" 16'--observed at  in 1871-is situated on the highest 
of the group of hills about 4+ miles N.W. of Narsipur, 2 miles N. of the Hemslvati river, a Little below the 
S r S m a  DevarabEtta anicut (recently restored), and 12 miles N.W. by W. of t l ~ e  village of B6tta Shtanllalli. 
The hill rises about 700 to 800 feet above the surrounding country and is ascended from the village of Beth 
Shtanhalli. The station is in the lands of the village of Sdtanhalli, taluk Hijle Narsipur, district Hassan. 

The station consists of a platform of &ones and earth about 16 feet square, enclosing a solid, circular and isolated 
pillar of masonry 34 feet in diameter, which contains two mark-stones, one in the upper surface of the pillar and the other 2.13 
feet below it. The azimuths and estimated distances of the circumjacent places are :-MBvinkEre (temple near the bank of the 
Hemivati river) 77' 27', miles 34; Narsipur (Channel Superintendent's bungalow) 338" 12', miles 44 ; Haltikota (temple) 92" 42', 
miles 23; Shigaranhalli 221°, milea 13; Hangarhalli 98O, miles 3; and S r i r b a  DevarabEtta anicut (pillar on the E. bank of the 
channel, N. side) 81" l', miles 24. 

XI. Deshni or DiiddachinginabEtta Hill Station, lat. 13" 17', long. 76" 12'-observed a t  in 1871-is 
situated on the highest boulder of the northernmost peak of the Desdni group of Ilills, 12+ feet S. of the pre- 
oipice, about a mile N.W. by N. and 800 feet above the village of Deshni, 2 miles N.E. of Undiganhhl, and 7+ 
miles W.S.W. of ArsikEre at  the junction of four roads. The higher (but not the l~igl~est) point of tlle group- 
the site of Colonel Lambton's fitation of " Daesauneegooda"-was occupied at  first but was abandoned in conse- 
quence of Shtanhalli station being invisible from it. It is in the lands of the village of D&, taluk ArsikEre, 
district Hassan. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 8& feet in diameter, which 
contains two marks, one engraved on the rock in sitU and the other 2.13 feet above it on a stone imbedded in the upper surface of 
the pillar. The azimuths and distances of the adjacent places are :-Harnhalli (S.E. coriler of the high bastion of the fort) 294" 3', 
miles 54 ; Mat4d Htishalli 196", miles 14; Shil~ganhalli 171°, miles 12; Kurbarhalli 140°J milea I f ;  Handrahalli 94", miles 13 ; 
and Javagal (on the high road from Belrir to Bantivara) lo@, miles 64. 

XII. AdhbrbBtta Hill Station, lat. 12" 29', long. 76" 19'--observed at  in 1871-is situated on a stony 
ridge or hill about 200 feet high, 2 miles S. of the Hiisfir ferry on tlie Cauvery (Khveri) river, mile N. of the 
road from YGdatiire to Bgttadpur and 8 miles W. of the former. The station is in the lands of the village of 
Hallilir Bedarhalli, taluk Y Edatiire, district Mysore. 

The station consists of a platform of stones and earth, enclosing a solid, circular and isolated pillar of masonry 3& 
feet in diameter, which contains two mark-stones, one in the upper surface of the pillar and the other 2.58 feet below it. The 
azimuths and distances of the circumjacent places are :-Kiippa (old Kasba) 62O, mile 1 ; Dtiddakopal 9S0, miles 1.12; Hallilir 
121°, mile 0.9; SB14kopal 134O, miles 6.1 ; Htish 156", miles 13 ; Mellir (tall white temple) 195" 49', miles 7; and the anicut over 
the Cauvery river (the origin of the Mirlain channel) 207" a', milea 1.75= 

XIII. NughallibBtta Hill Station, lat. 13" 2', long. 76" 31'--observed a t  in 1868 and 1871-is situated 
on a small hill of bare rock, rising about 130 to 140 feet above its base and crowned by a temple dedicated to 
Jogi Nhth, and about + a mile W. of a road from Nughalli village going northward. The station mark is 38 
feet S. of the south Vimanlt of the temple. It is in the lands of the village of Nughalli, taluk Channaraypatna, 
district Hassan. 

The station consists of a platform enclosing a solid, circular and isolated pillar of maaonry 84 feet in diameter, which 
contains two marks, one engraved on the rock in sitd and the other 1.0 foot above i t  on a stone imbedded flush with the surface 
of the pillar. When again visited in 1871, the station was found in a state of perfect preservation and no alteration in its 
construction appears to have been made from the absence of any remarks in the original records. The azimuths and perambulated 
distances of the adjacent places are :-NughaUi (principal spire of a temple on the W. side of the fort) 369" 2', miles 1.09; Jamb& 
(temple) 20" 6; milea 2.7; and DBsapur 283O 51', miles 1.20. 

XIV. NMyandurga Hill Station, lat. 12" 43: long. 76" 38'-observed at  in 1868 and 1811-is situated 
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on the well-known hill of this name, which rises about 700 feet above the general level of the ground and is 
the highest in the neighbourliood ; its summit is fortified and occupied by a temple and several old build- 
ings. The station is 42 feet E. of the temple and 12 feet W. of the large stone shaft in front of the same 
temple. The ascent to the station, much of which is over steep, bare rock, is not very easy and can only be 
made from the south-western side, from the small village of Rayasamudra nearly 3 of a mile and a t  the foot of 
the hill. It is in the lands of the village of Sindhugatta, taluk Attikuppa, district Hassan. 

The station consists of a platform of stones and earth, enclosing a solid, circular and isolated pillar of masonry 84 
feet in diameter, which contains two marks, one engraved on the rock in sit4 and the other 1.0 foot above i t  on a stone imbedded in 
the upper surface of the pillar. When re-visited in 1871, the station was found in good order and no change in its construction 
appears to have been made. The azimuths and distances of the circurnjacent places are :-Attikuppa (ridge of the roof of the 
travellers' bungalow) 69" 20', miles 7.61 ; Attiltuppa (P.W.D. bungalow) 60" 47', miles 7.6; Attikuppa (spire of the temple) 64O 
25: miles 7 ;  SindLugatta (fort in the village) M0 19', miles 2.80; and Kikkeri (fort) 107" 47', miles 11.5. 

XV. HAltibZtta Hill Station, lat. 12" 53', long. 76" 49'-observed at in 1868-is situated on a hill about 
600 feet above tlie general level of the country ; a somewhat higher point is about 66 yards to the N. and is 
occupied by a small temple called Malesvara. The easiest ascent is from the west, on which side the high 
road from Mysore to Tlimkdr runs mitliin about 3 of a mile of the foot of the hill. There are two small 
villages, Boranhalli and Chitriahalli, close to the foot of the hill on the western side, but the station takes its 
name from tlie village of Hglti to the east. It is in the lands of the village of Kanchinahalli, taluk NBga- 
mangala, district Hassan. 

The station consists of a platform of stones and earth, enclosing a solid, circular and isolated pillar of masonry 34 
feet in diameter, which corltair~s two marks, one engraved on the rock in sitzl and the other 2.5 feet above it 011 a stone imbedded 
in the upper surface of the pillar. The directions and distances of the circumjacent villages are :-Ntlgamangala S. by W., miles 
44; Chitnahalli N.W. by N., miles 19; Krishnapura N.N.E., miles 2; Mailarpatna E. by N., miles 24; and B e l h  (on the high 
road) N.N.W., miles 74. 

XVI. Chaudanhalli Station, lat. 13" 12', long. 76" 48'-observed at  in 1868-is situated on an open 
piece of rising ground about 2 iniles N. by E. of the large village of TuruvekEre at the junction of three roads, 
and 8 mile E. of the road from CliiMyakanhalli to TuruvekGre. It is in the lands of the village of Chaudan- 
halli, taluk Tiptlir, district Tlimklir. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 34 feet in diameter, which 
contains two marks, one on a large stone imbedded in a mass of masonry 2 feet deep and 64 feet square level with the 
general surface of the ground and the other 1 foot above it in the upper surface of the circular pillar. The directions and dis- 
tances of the adjacent villages are :-Bevinhalli E.S.E., mile I ; Kalaajehalli E .  by N., mile 8 ;  Cl~audanhalli (on thk high road) 
W. by S., mile 3 ; Muniyfir S.S.E., miles I #  ; and DiMdinhalli N.E., mile 1. 

XVII. Adhib6tta Hill Station, lat. 12" 38', long. 76" 49'4bserved at in 1868-is situated on one of a 
short range of sharp-peaked hills, running nearly north and south and rising from 300 to 500 feet above tlie 
general level of the country. Tlie one occupied by the station is the highest but one of the group and lies 
about 13 miles north-west of tlie high road from SBringapatam (Srirangapatna) to Kunigal, and 99 miles N.E. by 
N. of Chattar on the high road from SBringapatam to Nhgamangala. Tlie station is on tlie soutl~ernmost peak of 
the hill, on the boundary line of the villages of HatnabGttahalli and BZthalli, the higheet summit is to the 
north, distant 13 miles. Tlie station is in taluk Mandya, district Mysore. 

The station consists of a platform of stones and earth, enclosing a solid, circular and isolated pillar of masonry 34 
feet in diameter, which contairls two marks, one engraved on the rock in sitd and the other 2.0 feet above it on a stone imbedded 
in the upper surface of the pillar. The directions and distances of the circumjacent villages are :-Mnduguudiir E.N.E., miles 24; 
Dfid S.S.E., miles 2 ;  Bilianhalli S.W., miles 34; Arkangiri W.N.W., miles 44; and Mattegiri N., miles 4. 

XLIII. (Of the Great Arc Meridwnal Series, Section 8" to 18"). RangaswhmibGtta Hill Station, lat. 
13" l', long. 77" 1'-observed at  in 1867 and 1868-is situated on the summit of tlie highest of a group of four 
or five small semi-detached rounded hills, about 4 miles nearly due west of tlie large village of Kunigal on tthe 
high road from Sgringapatam to Diidballapur. Tlie station has been named from a well known temple which 
stands on another hill of the same group about $ of a mile to the north. It is in the lands of the village of 
Gunhgarh, taluk Kunigal, district Bangalore (BBngalbr). 

The station consists of a platform of stones and earth, enclosing a solid, circular and isolated pillar of masonry 34 
feet in diameter, which contains two mark-stones, one in the upper srlrface of the pillar and the other 1.90 feet below it. When 
re-visited in 1868, i t  is presumed from the absence of any remarks in the original records that the station was found in good 
order and that no alteration in its constr~~ction was made. The directions and distances of the circumjacent villages are :-NBg- 
suudra W. by N., miles 34; Cfiotauhalli S.S.E., milee 2; Dhanpur N., milee 2; aud fillapur W.N.W., miles 5. 



XLIV. (Of the Great Arc  Meridional Series, Section 80 to 18"). Hemagiri Hill Station, lat. 12" 49', 
long. 77" 6'--observed at  in 1867 and 1868-is situated on t l ~ e  summit of a rocky hill rising about 600 feet 
above the plain, about a mile S.E. of tlie large village of Huliyfirdurga on the high road from SEringapatam to 
Bangalore, and 62 and 92 miles respectively N.E. by N. of the large villages of HEbbal and K6ppa. It is in 
the lands of the village of Huliylirdurga, h l u k  Kunigal, district Bangalore. 

The station corlsists of a platform of stones and earth, enclosing a solid, circular and isolated pillar of masonty 3+ 
feet in diameter, which coiitains two mark-stones, one in the upper surface of the pillar and the other 2.88 feet below it. When 
re-visited in 1868, it is presumed from the absence of any remarks ill the original records that the statiou was found in good 
order and no alteration in its corlstruction was made. The directions and dista~rces of the circumjace~it villages are :-Korvatti 
W.S.W., milea 43 ; Nirsale S. by E., miles 8; Hanchipur W. by N., miles 44;  and Dalhalli E.S.E., miles 4. 

XLVIII. (Of the Great Arc  Meridional Series, Section 80 to 18"). Kolar (Kol&r) Hill Station, 
lat. 13" 9', long. 78' 8'-observed a t  in 1866 and 1867-is situated on the highest of a group of hills (but not on 
its highest rock which was inaccessible), about 2+ miles W. of the town of Kolar, and 2 mile N.E. of the village 
of PBparBganahalli on the top of the small plateau formed by these hills. It is in the lands of the village of 
P&par&ganahalli, taluk and district Kolar. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 34 feet in diameter, which 
contains two marks, one engraved 011 the rock in sitd and the other 2.8 feet above it on a stone imbedded in the upper sllrface 
of the pillar. The directions and distances of the circumjacent villages are :-VBri N.E., miles 14; Chandapilli S. by E., miles 2; 
and Chattarkodihalli S.S.E., miles 4. 

XLIX. (Of the Great Arc  Meridimal Setie8, Section 8" to 18"). Blifipatamma Hill Station, lat. 13" 
0', long. 78" 8'-observed a t  in 1866 -is situated on the summit of the rocky hill of this name, also called Tyakal, + mile N. of the Railway line and between the Railway stations of MalGr and Kolar Road, 12 miles 5. of 
Belhri village, and 10 miles 5. by W. of the town of Kolar. It is in the lands of the village of Somhundra, 
taluk Malfir, district Kolar. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 34 feet in diameter, which 
contains two marks, one engraved on the rock in sitd and the other 0.7 of a foot above it on a stone imbedded in the upper surface 
of the pillar. The directions and distalices of the circumjncent villages are :-VulabEla E.S.E., miles 4; Vanampilli E.N.E., 
miles 4; Sulogunte N.E. by N., miles 4; and Mangekolo S.S.E., miles 24. 

XVIII.  Bandapalle or nuntabanda  Hill Station, lat. 13" 5', long. 78" 23'4bserved at  in 1866 and 
1867-also known as Boregutta, is 834 feet N. of the small unfrequented temple on a bare rocky hillock about 
5 miles N. by E. of Betmangala on the high road from Vellore (Rhya-Ellh) to Kolar, and 6$ miles W. by N. of 
Tailhr. It is in the lands of the village of Bandapalle, taluk Mulbagal, district Kolar. 

The station consists of a platform of stones and earth, enclosing a solid, circular and isolated pillar of masonry 34 
feet in diameter, wliich contains two mark-stones, one in tlie upper surface of the pillar and the other 1.3 feet I~elow it. When 
again visited in 1867, i t  is presumed from the absence of any remarks in the oiigirlal records that the station was found in good 
order and no alteration in its construction was made. The directions and divtauces of the circtlmjace~lt villages me :-Auni N.W. 
by N., miles 24; Kalikuppam W.S.W., miles 28; ChEnnapur N.E. by E., miles 1g; and NQasundra S.W., mile 1. 

XIX. Knrudamale or K6dumale Hill Station, lat. 13" 12', long. 78" 25'-observed at  in 1867-is situat- 
ed on the top (not the highest point) of one of the rocky, isolated hills, so common in the neighbourhood ; the 
hill rises to a height of about 750 feet above the plain and takes its name from a village a few hundred yards to 
the north to wllicl~ i t  belongs, and 3$ miles N. by W. of the town of Mulbagal on the high road, and 63 
miles E. of Vutnfir. This station is probably near the site occupied by the secondary station or point of 
uEootamalli" of Colonel Lambton's triangulation, but was not identified. It is in the taluk of Mulbagal, 
district Kolar. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 3Q feet in diameter, which 
contrtins two marks, one engraved 011 the rock in aitd and the other 1.83 feet above i t  on a stone iml~edded in the upper surface 
of tile pillar. The directiuns and distances of the circumjacent villages are :-Kuplamargo (on the high road) E.S.E., miles 5; 
Lingapur S.S.E., mile 1; Singasandra E.N.E., miles 23; and ArEhalli N.W. by N., miles 14. 

XX. YGrrakiinda Hill Station, lat. 12" 52', long. 78" 19'--observed at  in 1 8 6 6 4 s  situated 27+ feet 
N. by E. from the centre of a small temple on a hill about 2 i  miles N.E. of tbe Railway line, and 94 miles 
8.E. of the Kolar Road Railway station. The station is nearly on the site of " Yerm Condah" a st.ation of 
Colonel Lambton's triangulation, but of which no trace was found. It is in the lands of the village of 
Bybtarayanahalli, taluk Betmangala, district Kolar. 

The station cousists of a platform enclosing a solid, circular and isolated pillar of maaonry 34 feet in diameter, which 
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contains two marks, one engraved on the rock in sitd and the other 2 feet above it on a stone imbedded in the upper surface 
of the pillar. The directio~~s and distauces of the circumjacent villages are :-Byiitarayanahalli N.N.E., mile f ;  Madamangala N. 
by E., miles 2 ;  Nadampilli W. by S., miles 4 i ;  and Redvarpalli E. by S., miles 3. 

XXI. K4raveri or KdrEdi Hill Station, lat. 13" 7', long. 78" 3$'-observed at  in February and March 
1866-also called Ktiravhda, is situated 48.2 feet N.N.E. from the stone shaft in front of a temple on a low hill, 
about 5 miles E.N.E. of Malilrmpilli, and 9 miles N. by E. of VEnkatagirikota on the high road from Vellore 
to Kolar. It is in the lands of the village of Khravhda, taluk Palmaner, district North Arcot (~ rk6d) .  

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 34 feet in diameter, which 
contains two marks, one engraved on the rock in aitd and the other 1.67 feet above it on a stone imbedded in the upper surface 
of the pillar. The directio~is and distances of the circumjacent villages are :-Rhmapuram E.N.E., mile 1 ; Gedlir E.S.E., miles 
l a ;  Shemagapalli S. by W., miles 14; and Taildr S.W. by W., miles 8. 

XXII. Krishnamakijnda Hill Station, lat. 12" 67', long. 78" 33'-observed at  in 1866-is situated on 
a hill so called near tlie head of the Naikaneri pass, about 4 miles S.E. by S. of VEnkatagirikota on the high 
road from Vellore to Kolar and some 2 miles S.W. of the same road. The station is 35i  feet N. by W. from 
the centre of a temple, and is in the lands of the village of BairEddipalle, taluk Palmaner, district North Arcot. 

The station consists of a platform enclosing a solid, circular and isolated pillar of 'masonry 34 feet in diameter, which 
contains two marks, one engraved on the rock in sitd arid the other 1.65 feet above it on a stone imbedded in the upper surface 
of the pillar. Tile directions and distances of the circumjacent villages are :-PEddavogu N.E. by E., milee I f ;  Krishnapuram 
S.W., miles 8; Patimtiyanpalli W., miles 14 ; and BElakuuta S.E., mile 1. 

XXIII.  Devarakiinda Hill Station, lat. 1.3" 5', long. 78" 43'--observed at in 1866-is situated on the 
summit of a hill, about a mile N. of tlie village of NEllipatla, 10 milea S.W. by S. of the sanitarium of Pal- 
maner on the high road from Cl~ittoor (Chitt6r) to Bangalore. It is in the lands of the village of NEllipatla, 
taluk Palmaner, district North Arcot. 

The station consists of a platform of stones and earth, enclosing a solid, circular and isolated pillar of masonry 8+ 
feet in diameter, which contains three marks, one engraved on the rock in aitd and two others on stones built within the pillar a t  
2-10 and 4.20 feet respectively above it, the uppermost being in the surface of the pillar. The directions and distances of the circum- 
jncent villages are :-Ysrlabanda E., nlile 1 ; Kurrupalle N. by E., miles 14 ; NagarEddipalle W., miles 4; Mallkatapalle S.E. 
by S., miles 23; and Zolarpalle N.W. by W., miles 4. 

XXIV. Patikijnda Hill Station, lat. 13" lo', long. 78" 41'4bserved at in 1866-is situated on the 
highest point of a hill about a mile S.S.E. of the village of this name, 7 miles W.S.W. of the sanitarium of 
Palmaner. The station is on the site of Colonel Lambton's Survey station of " Putticondah ", and is in the 
lands of the village of Patikiinda, taluk Palmaner, district North Arcot. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 34 feet in diameter, which 
contains two marks, one engraved on the rock in sit4 and the other 1-63 feet above i t  on a stone imbedded in the upper surface 
of the pillar. The directions and distances of the circumjacent villages are :-Vugani W., miles 28; Atakarlapalle E. by N., 
miles I f  ; Gundlapalle E.S.E., miles 14 ; Ballipalle S. by W., miles 1 f ; and Chiliganpalle S. W. by W., miles 2. 

XXV. Mugali Hill Station, lat. 13" lo', long. 78" 52'-observed at in 1866-is situated on tlie bare 
summit of tlie well-known hill of this name about 5& miles W.S.W. of VBnkatagiri, a mile S. of the Mugali 
pass, and 6: miles E.S.E. of the town of Palmaner. It is in the lands of the village of Mugalarapalle, taluk 
Chittoor, district North Arcot. 

The etation consists of a platform enclosing a solid, circular and isolated pillar of masonry 84 feet in diameter, which 
contains two mark-stones, oue in the upper surface of the pillar and the other 1.98 feet below it. The directions and distances of 
the circumjacent villages are :-Takamauda E.S.E., miles 14 ; K6ndarapilli N.E. by E., miles 24; Mugali N. by E., miles 1 4 ;  
Masalmaru W. by S., milee 4; and Kalupalle S.W. by W., miles 54. 

XXVI. Satghur (SAtghadi) Hill Station, lat. 12" 67', long. 78" 47'--observed at  in 1866-is situated 
on the centre of a turret, the highest point of the old fortress, 22 miles N.E. of Kamavaripalle, 1& miles E. 
by N. of Satgliur at the foot of the hill, and 1$ miles N.E. by N. of the milestone No. 38 on the high road from 
GudiyBtam to Kamavaripalle. I t  is in the lands of the village of PEranambat, taluk Gudiyhtam, district North 
Arco t. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry, which contains two mark- 
stones, one in the soil of the old turret and the other 2 feet above it in the upper surface of the pillar. The directions and 
distances of the circumjacent villagee are :--Chintakaname E.S.E., mile8 I Q ; Chbrlapalle S.E., milea 14 ; LBl6pet S.W., milea I f  ; 
and Gundlapalle N., milea 24. 
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XXVII. Batinkiinda Hill Station, lat. 13" 1', long. 79" 9'--observed at in 1866-is situated on one of a 
group of hills on tlie high road from Vellore to Chittoor, about 2 miles S.E. of Chittapdrai, 14 miles W.N.W. 
of the 3rd milestone from Vellore Railway Station, 34 miles N.E. of kambdkam, and 2% miles N.N.E. of 
Karkamangalam. I t  is in the lands of the village of Vandrat&nga;l, taluk GudiyBtam, district North A.rcot. 

The station consists of a platform encloai~lg a solid, circular and isolated pillar of masonry 8+ feet in diameter, which 
contains two marks, one engraved on the rock in sitd and the other 2-98 feet above i t  on a stone imbedded in the upper surface of 
the pillar. The directions and distauces of the adjacent villages are :-Kiruetanpet S.E. by E., miles 14; Sorakapaaiyam S.S.E., 
miles 2 ;  M o t h  S.W., miles 2%; and T6ndamtulasi W.S.W., milea 2. 

XXVIII. Muruktijre Hill Station, also known as Jhandabodu, lat. 13" 16', long. 79" 8'-observed at 
in 1 8 6 6 4 s  situated on a hill about a mile or so west of the 11igl1 road from Cl~ittoor to Cuddapah (Kadapa), 
and 3 miles N.N.W. of the town of Chittoor. It is in the lands of the village of Voiltota, taluk Chittoor, 
district North Arcot. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 34 feet in diameter, which 
contains two marks, one on a rock or large boulder in sitd and the other 2 feet above it on a stone imbedded in the upper 
surface of the pillar. The station occupies the site of a pile of stones which is believed to have marked the positioil of " Moorook- 
thora " a secondary station of Colonel Lambton's triangulation. The directions atid distances of the circumjacerit villages are :- 
Patnam W.N.W., milee l a  ; Voiltota N.N.E., milee 2 ;  Paduri E.S.E., miles 24 ; Shalurapalle S.S.W., miles 28 ; and Muturn- 
palle W., miles I f .  

XXIX. Kaildsgarh Hill Station, lat. 12" 601, long. 79" 7'-observed at  in 1866-is situated on a hill 
69 miles S.W. by 5. of the fort of Vellore, and 4+ miles W.N.W. of Kiniyambhdi on the high road from Pullfir to 
Vellore. The station is in the lands of the village of Athbr, taluk Vellore, district Nortl~ Arcot. 

The station consista of a platform enclosing a solid, circular and isolated pillar of masonry 3Q feet in diameter, which 
contains two marks, one engraved on the rock in  sitd and the other 1-56 feet above i t  on a stone imbedded io the upper surface of tile 
pillar. The centre of an old platform believed to be that of Colonel Lambton's station of " Kyl~sghur" is 21 feet E .  of the 
present station. The directio~ls and distances of the adjacent villages are :-Kittuputtiir E.N.E., miles 14 ; Sattupdaiyam S.E. by 
E., miles 3 ; Solavaram S.E., miles 2Q ; Us& N.N. W ., miles 2 ; and Sekaniir N., miles 24. 

XXX. Pulldr Hill Station, lat. 13" 14', long. 79" 24'-observed at in 1866 and 1866-is situated on a 
bill known in the neiglibourhood as Jhandakona, 62 miles W.S.W. of Attimancheripet on the high road from 
Sh6linghur (Shijlangarh) to Kiilagunta, and nearly a mile N.E. of Alidonabanda, a point on the same mass 
of hills. The station is in the lands of the village of Pullfir, zamindhri KArvEtnagar, district North Arcot. 

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry which contains two mark#, 
one engraved on a stone in the upper surface of the pillar and the other 1 4  feet below i t  which was found engraved on the rock in sitd. 
This station is identical with that of a Pilloor J J  of Colonel Lambton's triangultttioi~, the mark of which was found cut o n  
the rock in sitd under a shapeless pile of stones. When again visited in 1866, the station was found in good order atid no  
alteration in its construction was made. The approximate directions and distancea of the circumjacent villages are:-Pull& 
N.W. by W., miles 14; B5nrmar4jappnram S.E., miles 3Q; Rimalingapuram S. by E., miles 24; Lingasamudram S.W. by W., 
milee 34 ; and Balls Vardappanayudi Khandrika W., miles 18. 

XXXI. Anandalamalai Hill Station, liat 12" 56', long. 79" 26'-observed at  in 1866 and 1866-is 
situated on a small rocky ridge close to the hamlet of G6llapAlaiyamY 1: miles E. by N. of the taluk town of 
WAlajSpet, 3i miles S.E. of the Arcot station of the Madras Railway S.W. line, and4f miles W.N.W. of thetown 
of KBveripbk. It is in the lands of the village of Anandalamalai, taluk Walajtlpet, district North Arcot. 

The station consista of a platform of stone8 and earth 16 feet square, ellclosing a aolid, circular and isolated pillar of 
masonry 86 feet in diameter, which contains two marks, one engraved on a stone in the upper surface of tlre pillar and the other 
14 feet below it which was found engraved on the rock in d d .  This station is identical with that of " HaliandamalliJJ of 
Colonel Lambton's triangulation, the mark of which was found engraved on the rock in sitd and was adopted as the lower mark of 
the present station. When again visited in 1866, the station was found in good order and no alteratiol~ i n  its construction 
is stated to have been made. The approximate directions and distatrces of the adjacent villages are :-Shrotriam Musiri E. by 
N., miles 14; T8nkadapantiugal S. by W., miles 14 ;  Manthgal  W. by N., miles 3%; and Vagavali E.S.E., miles 2. 

XXXII. Kurumkota Station, lat. 13" 3', long. 79" 47'-observed at  in 1866-is situated on an 
extensive swell of stony ground and occupies the site of an old cattle pen, the place being said to be named 
after a tribe of Kurumbars (herdsmen) who had a place (kot) close by of which the remains exist about a mile 
to E. The station is 63 miles S.E. by E. of the Arkonam Junction station, and 3+ miles S. by W. of the 
Btation of ChinnammApet of the Madras-Beypore (Beph) Railway. The station is in the lands of the village of 
Nagarikuppam, taluk Wfdajhpet, district North Arcot. 

The station consists of a platform enclosing a solid, circular aud isolated pillar of masonry 4 feet high and @ feet 
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in diameter, which contains three marks, the lowest engraved on the rock in silts and two others on stones built within the pillar 
at  2 and 4 feet respectively above it. The directions and distances of the circumjacent villages are :-Nagarikuppam W.N.W., 
mile 8 ;  Uriylir E., miles 14; Anatitapuram S., miles 14; Takulam S.S.W., miles 2 ;  Attlir W., miles 3 i ;  and P u d h  E.N.E., 
miles 1 i .  

XXXIII .  Nagari Hill Station, lat. 13" 23', long. 79" 38'-observed a t  in 1866-is situated on the 
summit of a very remarkable peak which rises abruptly at the western and south-western e~tremit~y of the mass 
of hills and 3$ miles S. by E. of the large village of NBrByanavaram on the high road from Tiruvallh to Puttir. 
The peak is precipitous on the N.W. and S. sides and is composed of gigantic boulders which seem piled in 
the most insecure manner as if the least shock would hurl the whole down. Tlie station is not now on the 
highest boulder though i t  may have been occupied as such 60 years ago. It is in the lands of the village of 
Nhhyanavaram, taluk K&rvB tnagar, district North Arcot. 

' The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 84 feet in diameter, wbich 
contains two marks, one engraved on a s b n e  in the upper surface of the pillar and the other 1.5 feet below on the rock in sifrl. 
The lower mark was found engraved on the rock and was probably a station of Colonel LambtonJs triangulation. The approximate 
directions and distances of the adjacent places are :-Put6r statiol~ of the Madras Railway N.W. by N., miles 43; Paramesvara- 
matlgalam N.W., miles 2 ;  Gavanesapuram (on the high road near the fifth milestone) W.N.W., miles 1 4 ;  BojarBjaptilem N.N.E., 
miles 2; MangLda S.S.E., miles 3); and RBmasamudram W., miles 24. 

XXXIV. Mhvandbr or MBmandtir Hill Station, lat. 12" 45', long. 79" 42',-observed at  in 1865 and 
1880-is situated on the summit and towards the N. extremity of the southern portion of the rocky rige, about 
150 feet high, a t  the southern end of the artificial bund of the Dlisi M&mandh or Chenna Shgaram tank, 
and about 7 miles S.S.W. of Conjeeveram (Khchivaram). I t  is in the lands of the village of Narsamangalam, 
taluk and district North Arcot. 

This station was built in 1865 presumably on or near the site of Colonel Lambton's station of " Doosh Maumdoor ", 
bnt no station mark was found except a pile of stones round the base of an old staff fixed in a crevice of the rock and cut off 
flush witti the surface. A mark was first made on the stump of the am, and over this was built a solid, circular pillar of masoury 
S+ feet in diameter carrying a mark engraved on stone imbedded in its upper surface 1.5 feet above the lower mark. The pillar 
was surrounded by the urual annular wall and platform. When tlie statioti was visited in 1880, the circular pillar and its upper 
mark were found apparently just as left in 1865, and no alteration in the cotlstrilction of the station was made. The directions and 
distances of the following villages are :-MBmanddr N.E. by E., miles 1 4 ;  Dlisi N.N.E., miles 8; and Narsamangalam S.E., mile Jt. 

XXXV. ChCmbedu Tower Station, lat. 13" 16', long. 80" 1'-observed a t  in 1865-is situated on an 
extensive swell of ground, about 10 miles N.E. of tlie town of Tiruvallhr and the same distance N.N.W. of 
Tinnan6r station of the Madras Railway. The station is about 50 feet N.E. of an old cairn of stones supposed 
to indicate the site of a sc*coridary point of Colonel Lambton's triangulation but in which no mark was found. 
The station is in the lands of the village of ChGmbedu, taluk Tiruvalltir, district Chingleput (CliGngalpat). 

The station consists of a tower of sun-dried bricks enclosing a perforated pillar of masonry 70.3 feet high, which con- 
tains a mark-stone imbedded at the gl-onnd level. This tower was 51.9 feet high when the observations were taken from i t ;  i t  
was raised to its present height subsequently to fix the position of the Madras Dome Obeematory station, number XXXVII of this 
Series. The approximate directions and distalices of the adjacent villages are :-ChEmbedu S.E., miles I t ;  Malandiir X.W., miles 
I f ;  Mailir S.W., miles 24; firikuppam N.E. by E., miles 24; and PEriyapBlaiyam N.E., miles 54. 

XXXVI. Malaipedu Hill Station, lat. 12" 56', long. 80" 3'4bserved at  in 1866 and 1880-is situated 
on the N.W. end of the summit of the rocky hill of this name, also called Malaipatmalai, mliicll rises to a 
lieiglit of about 370 feet above its base, 1: miles N.W. of the road from Madras to Wtilajabad and nearly 
midway between Vandal6r and SripErumbudhr. The remains of the platform of Colonel Lambton's station 
" Malapode" occupy the lligl~est point of the hill, distant I05 yards from the present  tati ion, but no mark was 
found. The station is in the lands of the village of Malaipedu, taluk Conjeeveram, district Cllingleput. 

The station, as built in 18fi5, consisted of a platform of stones and earth about 16 feet square, enclosing asolid, circular 
a l ~ d  isolated pillar of masonry 10 feet high and 3i feet in  diameter. The pillar contained six marks, the lowest being engraved on the 
rock in sit4 alid five others on stones at  2, 4, 6, 8 and 10 feet respectively above it. When agaiu visited in 1880, it was found in 
good order and the upper mark apparently intact, alrd no alteration in the construction was made. The azimuths and distances 
of the circumjacent places are :-Malaipedu 155", mile 4;  Chetpat 231°, mile 1 ; Sirurnfitfir 351°, mile 1 ; Manimaligalam (temple 
74'. of village) 268' 40') milea 2 ;  MgigBnam (temple) 89" 34', mile 1; site of " MalapodeJ' station of Colonel Lambton's trian- 
gulation 309" 45', yards 105. 

XXXVII. Madras Dome Observatory Station, lat. 13" 4', long. 80" 17'4bserved at in 1866-is in the 
centre of the new (larger) Equatorial Dome Observatory on the roof of the Government Astronomer's dwelling- 
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house within the enclosure or compound in which are also the observatories containing the Meridian and Mural 
Circles. 

The old dome having been removed, a hollow pier or pillar of masonry 3 feet in diameter, surmounted by a slab of granite 
pierced in the centre and 3+ feet in diameter, was raised over the slab of stone fixed on the cross walls of the Government 
Astronomer's dwelling-house. The total height above the stone being 80.77 feet. A scaffolding was provided for the observatory 
tent. The height of the stone on the cross walls above ground level is 834 feet. When the observations were complete the pier 
waa removed. 

Note.-For the determination of the position of the Meridian Circle-Colonel Lambton's origin of Longitude-with 
reference to the Principal T2-iangulution, see the note at the end of the Introduction to this Series. 

XXXVIII. Tirumani Hill Station, lat. 12" 39', long. 80" 1'--observed at  in 1880-4s situated on the 
highest rock of t , l~e group of rocky hills rising rather abruptly to a height of 600 feet above its base, between 
the high road and the South Indian Railway line, 2+ miles 8. of tlie town of Chingleput and a mile E. of the 
P414r river. The lowest mark of the station is 4 feet 11 inches N. of a Revenue Survey mark cut on the same 
rock. It is in the lands of the village of Tinunani, taluk and district Chingleput. 

The station consists of a platform of mbble stones, enclosing a solid, circular and isolated pillar of masonry 34 feet in dia- 
meter, which contaius three marks, one engraved on a stone in the upper surface of the pillar and two others 1.5 and 3 0 feet 
respectively below it, the lowest being engraved on the rock in sitd. The azimuths a11d distances of the circumjacent places 
are :-Tirumani 261") mile 4 ;  O l a l ~ r  58") miles 14; Chingleput 17B0, miles 24; Gundlir (priucipal spire of the temple in the 
village) 174" 23') miles 24; and &venue Survey mark 190" 7 ,  feet 122. 

XXXIX. Avirimodu Hill Station, lat. 12" 27', long. 79" 67--obsewed at in 1880-is situated on the 
western and highest point of tlie rocky hill which rises about 340 feet above its base, 4 miles S.S.E. of 
Maduriintakam, and 1+ miles E. of the Chlinhmpet road. The station is in the lands of the village of 
Avirimodu, taluk Madurhntakam, district Chingleput. 

The station consists of a platform of stones 16 feet square, enclosing a solid, circular and isolated pillar of masonry 3# 
feet in diameter, which co~~ta ins  two marks, one engraved on the rock in sitd and the other 1.6 feet above it on a stone imbedded 
in the upper surface of tlie pillar. The azimuths and distances of the following places are:-Avirimodu 45") mile 4; Enda t tk  
292") miles 1 4  ; Chitrivsdi 164") mile 4 ; Karunguli (a small temple on a hill 2 miles N. of Maduhntakam) 166" 22', miles 5-75 ; 
and Tiruvapsidi (a rock temple) 85" 89'. 

XL. Manamai Kunnatfir Hill Station, lat. 12" 34', long. 80" 12'--observed at  in 1880-4s situated on a 
large rook rising 75 feet above its base and forming the E.S.E. summit of the group of rocks, about 1; miles 
from the sea coast, 3 miles N. of Sadurangapatnam, and 233 yards W. of the East Coast Canal. The station is 
not on the highest rock of the group but lies 340 yards S.E. by E. of it, and about 450 yards E. by N. of the 
rural shrine called Kanniyammankoil. I t  is in the lands of the village of Manamai, taluk and district Chingleput. 

The station consists of a platform of stones and earth 16 feet square, enclosing a solid, circular and isolated pillar of 
masonry 3+ feet in diameter, which contains three marks, one engraved on a stone in the upper surface of the pillar and two others 
1.5 and 3-0 feet respectively below it, the lowest being engraved on the rock in sitd. The directions, azimuths and distances 
of the circumjacent places are:-Manamai N.W., miles 1.4; Kunnath  49") mile 4 ;  Kilpsikam 206') mile f ;  Kilkalani leg0, 
mile 0'4; and the East Coast Canal milestone (marked 32 under the letters E.C.C.) 260" 2', yards 275. 

XLI. Pudupslk Hill Station, lat. 12" 48', long. 80" 14'--observed at in 1 8 8 0 4 s  situated on the 
summit of a rocky hillock which rises about 100 feet above its base, about 4 miles W.N.W. (inland) from 
Kovallam, and 2 miles N.W. of Suttankuppam on the high road from Tiruporhr to Madras. It is in the lands 
of the village of Puduphk, taluk and district Chingleput. 

The station consists of a platform of stones and earth 16 feet square, enclosing a solid, circular and isolated pillar of 
masonv 3+ Feet in diameter, which contains three marks, one engraved on astone in the upper surface of the pillar and two othem 
1.5 arid 3.0 feet respectively below it, the lowest being engraved on the rock insitd. The azimuths and distances of the circumja- 
cent places are :-Pudupik 278") mile 4 ; VElichai 47", miles 1) ; K6latt6r 92") miles 2 ; Taifir (spire of the temple) 354' 4 1 ', 
milea 2 f ;  Ksitsimpuli 234O, miles I f ;  N.W. corner of Mandapam (Pgrumtil temple) 1" 55', feet 119 ; and Siinallir 147") miles 1%. 

XLII. Nanmangalam Hill Station, lat. 12" 66', long. 80" 13'--observed at  in 1880-is situated on 
the N.E. summit or peak of a group of stony hills which rises about 1'70 feet above its base, 64 miles S. of 
St. Thomas's Mount, and between the villages of RAjakilapSkam and Jaladampet, the cross road from the latter 
place which runs west to meet tlie great southern road from Madras, passes close to the S. foot of this group 
of hills. I t  is in the lands of tlie village of Nanmangalam, taluk Saidiipet, district Chingleput. 

The station consists of a platform of etonea and earth 16 feet square, enclosing a solid, circular and isolated pillar of 



DESCRIPTION OF PRINCIPAL STATIONS. 13-a 

masonry 3i feet in diameter, which contains three mark-stones, one in the upper surface of the pillar and two others 1.5 and 3.0 
feet respectively below it, the lowest being engraved on a large stone imbedded in the rocky surface of the hill, in the centre of 
the foundation. The directions or azimuths and distances of the circumjacent places are :-Nanmangalam 178", mile 3; Modu- 
prikam 28G0, mile 1 ; Gavuripskam S.W. by S., mile #; Rhjakilaphkam W.S.W., miles I f ;  and Jaladampet (bungalow) 280' 38', 
miles 14. 

XLIII .  MBng4d Hill Station, lat. 13" 0', long. 80" 8'-observed at in 1880-is situated on the rocky 
hillock which rises about 100 feet above tlie adjacent low ground, nearly midway betweenMhg&d and Kunnatfir, 
a mile E. of tlie great Chambrambhkam tank or lake, 23 miles S. by W. of Pfindamalai, and 69 miles W. of 
St. Thomas's Mount. The station is on the highest part of tlle .rocks which culminate at  the S. end of the 
ridge, and occupies approximately the site of Colonel Lambton's survey station of " Mungot " of which only 
the remains of the platform were found. It is in the lands of the village of MhngBd, taluk Saidhpet, district 
Chingleput. 

The station consists of a platform of stones enclosing a solid, circular and isolated pillar of masonry, which contains 
two marks, one in the upper surface of the pillar and the other 1 foot below it. This point was fixed in season 1864-65 as asecond- 
ary station and was denoted by a masonry pillar containing two marks. When agnin visited in 1880, the pillar and the upper mark 
were found destroyed, but the lower mark was for t t~comi~~g and adopted. The directions, azimuths and distances of the adjacent 
villages are :-Mringhd 901°, miles l f  ; Kiilamaniphkam (PErumtil Koil temple) 182" 5', mile 1 ; Mhngfid (boundary stone at  the 
S. foot of the hill) 13" 53', yards 140; Kovlir E. by N., miles I f ;  Kunnatlir S., miles I f ;  and Sikkalayapuram N., mile 4. 

XLIV. St. Thomas's Mount Trestle Station, lat. 13" 0'' long. 80" 14'--observed at in 1880-is situated 
in the N.W. corner of the terrace of the Portuguese (Roman Catholic) Chapel of St. Thomas which stands on 
the well-known mount so called, distant 8 miles S.W. of Fort St. George (Madras), and 1.3 and 0.8 miles res- 
pectively W. by 5. and N.W. of the Railway stations of Guindy (Kandi) and St. Thomas's Mount. The station 
is 50 yards W. of the signal flag-staff and 19 yards N.W. of the N.W. corner of the chapel, and is identical 
with the secondary station fixed in season 1864-65, the lower mark of which was found and adopted. Colonel 
Lambton's station of 1802 was at  the S.W. angle of the hill near the chapel. The station is in taluk Saidhpet, 
district Chingleput. 

When visited in 1880 the platform of the station of 1864-65 was found to have been removed but the lower mark wss intact, 
a large slab of stone 3Q feet in diameter was now laid down flush with the ground level; on the upper surface of this stone in 
addition to the usual circle and dot-in the normal of the mark below-indicating the point of observation, a broad arrow and 
the letters G.T.S. 1880 are also engraved. 

XLV. Injambtikam Hill Station, lat. 12" 65', long. 80" 18'--observed a t  in 1880-is situated on a 
hillock of drift sand between the East Coast Canal and the sea shore, 0.6 of a mile E. of the former and 0.3 
mile W. of the latter, and near the 7th milestone of the AdyAr (Madras) terminus. The hillock is included 
in the PEriyamanal (large sand waste) used as a casuarina plantation. The station is in the lands of. the village 
of I n  jambhkam, taluk Saidhpet, district Chingleput. 

The station consists of a platform of t l~ r f  and sand enclosing a solid, circular and isolated pillar of masonry 6 feet 
high built upon piles of timber, and contains three mark-stones, the lowest set in the foundation which is 4 feet square and a 
foot thick, the secontl is a foot above in the centre of the next block 34 feet square and 1 foot thick, and the 3rd or upper is on 
the surface of the circular block 3+ feet in diameter aud 4 feet above the second mark, or 5 feet above the lowest. The azimuth8 
and distances of the circumjacent villages are :-1-Injambfikam 16j0, mile 9 ; Karaiphkam 101°, mile 1 ; S5lauginallir 54O, miles 
14; Pallipat 420J mile f ; boundary stone No. 65, 74" 7', feet 410; and boundary stone No. 56, 127' 46', feet 512. 

W. H. COLE, 

In ahwgs of Cbmputing O$Ocs. 





PRINCIPAL TIEIANBULATION. OBSERVED ANGLES. 15-G. 

-l'he values below the line8 m taken from obeemtiom by Lieutenaut 3. El. Yoaullagh, B.E., in April 1872, with Troughton d Bimnu' ZCinoh 
!l'heodohte No. 1. 

At I1 (Mangalore) 

Harch 1873 ; observed by Hajor B. R. BranJill with Barrow's 24-inch Theodolite No. 1. 

Angle between 

I (Mijhr) 
snd 

I11 (Kudurimukha) 

111 (Kudurgmukha) 
and 

IV (Ballamale) 

Circle wadinge, telescope being set on I (MijBr) 

36g063' 17g054' 790111 869' 1 1  168"26' 338" 25' 237'36' 6 7  36' 316O43' 136'49' 

w I w n w n I w w w 

h  5 - 5 4  $ 6 - 5 4  h 8 - 1 8  h  8.96 h  5.88 1 9 - 6 8  d  6 - 7 9  d10 .43  d 1 1 . 6 9  d10 .73  
h  9 -98  h 1 1 . 7 2  h  7 - 6 4  h 6 .78  h  7 .86  h  10.96 d 1 1 . 0 7  d 1 1 . 1 1  h  5'" d 8.41 
h  4 - 9 4  h10 .32  h  5.84 ?I 9 - 1 4  d  8 - 6 8  d  6.87 d 1 0 . 3 9  d 8 - 7 5  h  8 - 6 1  h-6.29 

h  4 -02  h  7 - 7 8  1 6 - 6 1  
d 8 ' 2 6  h  4.90 
d 7 - 5 0  d  5 ' 3 9  
d  8 -40  d 6 ' 3 7  

d 5.81 

6.82 9 '53  6.42 8.29 7 ' 4 7  9 ' 1 7  9.42 10.10 8 - 1 9  6 ' 8 1  

h24.48 h22 .54  d23 .59  d z z - 8 1  h23 .38  h z 6 - 0 6  h 2 4 . 9 8  h z 1 . 3 4  h z o - 0 8  h 2 1 . 0 4  
h 2 4 - 4 4  h23 .52  d 2 4 . 1 3  d24 .99  h22 .80  h  23.74 h20 .70  h z o - 6 6  h27 .25  h23 .36  
h z 4 - 3 2  h z 3 - 4 4  d z 5 - 9 3  d 2 2 . 6 3  d z 4 - 9 0  d 2 1 - 4 5  h 2 1 - 3 8  h23 .02  h 2 3 . 3 1  h 2 5 . 6 0  

d 2 7 ' 7 5  h z 4 . o ~  h  28.34 
h z 5 - 0 6  

24-41  23'17 25-35 23'48 23.69 23'75 22-35 21.67 23.67 24.68 

i%f - Mean of oroup 
w = Relative Weight 
C - Concluded Angle 

M =  8".22 

= I 3 ' 9 5  
- = o -25 
W 

C = 32' 7' 8"*16 

, 
M =  23"'62 

= 4 ' 9 2  

f = 
w 

C = 46' 30' 23'" 66 

At I11 (KudurGmukha) 

Apri l  1872 and February 1873 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughtom 
and Simms' 24-inch Theodolite No. 1. 

Angle between 

VI (Anbr) 

and 
V (Ammidikal) 

V (AmmMikal) 
and 

IV (Ballamale) 

Circle readings, telescope being set on VI ( h 6 r )  

254' 57' 74' 67' 33C 9' 164' 9' 63' 21' 233" 21' 132' 34' 312' 34' 211'44' 31e 44' 

II w n w n w w w n I 

h44-06  144 .00  h44 .87  1  45'79 h 4 3 - 8 4  h43 .28  h43 .98  h44 .47  h 4 3 - 2 1  h 4 3 - 2 1  
2 44'58 1 4 3 . 1 2  h 4 5 - 9 3  144.96 h44 .48  h 4 4 . 5 1  h43.87 h 4 3 . 9 0  h44.36 h 4 4 - 2 1  
1 4 4 . 1 5  145 .63  h46 .19  1 4 4 ' 2 8  h q q - 6 6  h42 .98  h43 .53  h 4 3 . 6 9  h 4 3 . 9 0  h 4 3 . 1 4  

2 44.82 

44-26  44-39  45'66 45-01 44'33 43'59 43 '79  4 4 - 0 2  43-82  43-52  

h  58.44 1  56.92 h55 .05  h  57.45 h  54-85 h  57'86 1 5 8 . 5 5  h57.25 h  58'98 h  57.04 
1 58.30 1  55.50 h  53'77 h  57.34 h 56'22 h  58'40 h 5 8 - 1 3  h  57.83 h  ~ 7 . ~ 8  la 57-74  
1 57-34  1  57.23 h55 .54  h55 .52  h54.82 h 5 8 - 1 4  h58 .20  h 5 6 - 5 0  h56 .86  h  57.23 

1 5 5 ' 9 4  1 53'82 h 5 8 - 2 0  
1 53'99 
1  54'26 

58-03 56-40 54.41 56.77 55.30 58-15 58-29  5 7 ' 1 9  57'77 57'34 

2t - Mean of G ~ O U  
w - Relative ~ e i &  
C - Concluded Angle 

M  = 44"- 24 

W = 18.27 
I 
- = 0 .05 
w 

C = 57' 13' 44"'24 

M =  56".96 

w = 
I 

S ' 6 5  
- - o .18 

w 

C = 86'39' 56"-95 



''-a. 
MADRAS LONGITUDINAL SERIES. 

At I11 (KudurEmukha)-( Continued). 

Angle between 

IV (Ballamale) 
and 

11 (Mangalore) 

I1 (Mangalore) 
and 

I (Mijir) 

Circle readings, telescope being set on VI (hb) 

364" 67' 74" 67' 834' 9' 164'' 9' 53' 21' 233' 21' 132' 84' 312' 34' 211' 44' 31' 44' 

rt n t n tt I ti r l  4 " 
h50 .72  h 5 1 . 5 9  d 5 3 . 3 9  d 5 1 - 5 5  h 4 9 - 6 7  h 53.66 h 4 9 . 3 1  h 52.63 h 50-44 h 5 1 - 9 7  
h51.67 h 5 1 - 9 0  d 5 2 - 6 3  d50-55  h49.20 h 5 0 . 4 4  h 5 o . 1 1  1 5 2 - 0 2  h 5 0 . 8 5  h 5 2 . 6 9  
h 5 1 . 7 4  h 5 0 . 3 4  d 5 3 . 7 2  d 5 1 . 2 4  h 5 0 - 9 9  h 5 0 . 9 9  h51 .09  h 5 2 . 1 1  h  5 1 - 1 5  h  52-34  

51'38 51-28 53.25 5 1 ' 1 1  49.95 51-70  50.17 52-25 50.81 52.33 

h18.70 h 1 7 . 4 9  h 1 5 . 9 7  h  17.96 d 1 8 . 8 9  d 1 7 . 4 1  h  18'56 h18.79 h  17-71  h 1 7 - 4 5  
h17 .96  h 1 6 - 8 0  h 1 5 . 8 2  h 1 8 . 5 1  d 1 9 . 1 8  d 1 6 . 1 3  h 19.75 h18 .65  h  18-40  h  16.41 
h 1 7 - 8 1  h 1 8 - 0 7  h 1 6 . 5 9  h 1 7 . 8 6  d 1 9 . 5 3  d 1 7 . 2 9  h 1 8 . 6 8  h 1 7 . 8 6  h 1 7 . 3 4  h  16.59 

18.16 17'45 1 6 - 1 3  1 8 ' 1 1  1 9 - 2 0  16-94  19.00 18-43  17.82 16.82 

M Mean of Qronps 
co = Relative Weight 
' b g l e  

M = ~ I " - 4 2  

= 8 .so 
I - = 0 '12 
w 

C = 2 g 0 2 9 ' 5 ~ u ~ 4 z  

= 1 7 " ' ~ '  -I 
* = 9 - 8 0  
I / - - - 0 'I0 
w 

c = 1 9 ~ 1 9 ~ 1 , ~ . 8 1  

At IV (Ballamale) 

February and dlarch 1872; observed by Zieutenant J .  R. McCzcllaglb, R.E., with Troughton and Ximma' 
24-inch Theodolite No. 1. 

Angle between 

11 (Mangalore) 
and 

I (Mijdr) 

I (Mijb) 
and 

I11 (Kudurgmukha) 

lll(Kuduriimukba) 
and 

V (Ammgdikal) 

Circle readings, telescope being set on 11 (Mangalore) 

205' 5' 25' 6' 284" 16' 10.1'' 17' 3' 29' 183' 29' 82' 40' 262' 40' 161" 63' 341" 53' 

4 n I II I n n I n v 

123 .76  h22.87 d r 3 - 6 1  d24.96 122.46 1 2 2 . 4 7  h z 1 . 9 0  h ~ n - 8 4  1  23.80 1  24-08 
1  23-10  1  23.86 d23 .46  d25 .56  h z 1 . 3 4  h23 .23  1 2 3 ' 7 7  1 24.14 1 23.43 1 23-46 
1  23-7a 1 2 3 . 7 8  d25 .07  d z 4 . 4 9  h 2 3 ' 0 1  h z 4 . 5 3  t 2 2 ' 7 1  1 2 3 ' 1 2  1  24.66 1 2 4 . 1 9  

h 24.52 

23'53 23'50 24.05 25 '00  22'27 23'69 22-79  2-3-37 23.96 23.91 

d z 1 . 1 0  d22.71 h 2 2 . 1 4  h z o - 4 8  d 2 4 - 7 3  d23 .32  h 22.47 h z z . 3 1  1  22.80 2 23.04 
dz0 .97  d 2 2 - 4 1  h 2 1 . 2 5  h z o . 8 0  d z z . 9 4  d  24.15 1  22'07 h z 2 . 9 4  1  21-94 1  2 3 ' 1 1  
d22.25 d23 .90  h 2 1 - 1 8  h20 .88  d 2 3 - 9 0  d ~ z - 3 7  1  23-63  1  23-26 1  22.68 h  22-17  

21'44 23.01 21.52 20.72 23-86  23-28 22-72 22.84 32-47 22-77 

1 5 3 ' 0 7  h50 .89  2 52'95 152 .00  h 5 2 - 7 0  h 5 2 ' 7 k  h 53-49 h52 .85  1 5 1 ' 4 3  2 52-76 
152.56 h 5 1 - 0 6  253 .26  1 5 1 . 4 7  h 5 0 - 1 4  h51.80 h 5 1 . 7 5  h 5 1 - 4 5  1 5 2 ' 8 4  1 5 1 ' 8 2  
152 .79  h52.21 253.10 151 .40  152 .48  6 5 1 . 5 3  1 5 2 . 3 1  h51 .40  1 5 1 . 7 1  h52 .35  

1 5 3 ' 7 3  

5 2 - 8 1  51-39  5 3 - 1 0  51-62 52'26 52.02 52-52  5 1 - 9 0  5 1 - 9 9  52-31  

M - Mean of Group 
w - Relative Weight 
C = Concluded Angle 

M =  23'''61 

W = 14 ' 9 7  
I - - - o -07 

W 

C = 44' 22' 23"-61  

M =  22'''46 

W = 9 ' 9 0  
T - - - 0 ' I 0  
w 

c =59037t22U.46 

M =  5 2 H ' 1 9  

w = 2 4  -05 
I - = o '04 
w 

C = 3 9 ° 2 5 ' 5 2 u * ~ 9  



PRINCIPAL TRIA.NGULATION. OBSERVED ANGLES. 

At IV (Ballamale)-( Continued) . 

Angle between 

V (Amm5dikal) 
and , 

VII (Xuchil) 

Circle readings, telescope being set on I1 (Mangalore) 

205' 5' 26' 5' 284' 16' 104' 17' 3' 29' 183' 29' 82' 40' 263' 90' 161' 63' 341" 63' 

n I v I t, n If n 11 " 
1 7 - 0 5  h 7 . 1 4  h  7 . 7 2  1 8 - 5 5  h  8 .03  h  9 .68 h  8 - 0 4  h  8 .36 1 8 . 3 1  2 8 .35  
h 6 .75  h  7 .09 h  8 .64  h  9 - 2 5  h 8 .42  h  8 . 1 8  1  8 .78 h r o . 0 9  1  8 . 5 4  1  8 - 6 1  
h  7 . 5 1  h  8.22 h  9 - 4 0  1 8 .03  1  8 .79  h 7 . 9 2  1 8.86 h  8 - 5 4  1 8 .24  b 1 0 . 2 0  

7.10 7 .48  8 .59  8 - 6 1  8 .41 8 .59  8 - 5 6  9.00 8 - 3 6  9 -05  

M = Mean of Group 
w - Relative Weight 
C = Concluded Angle 

M =  g".38 

= 2o .40 
I - = 0 so5 
w 

C = 61'38' 8"'38 

At V (AmmEdikal) 

March 1872 ; observed by Lieutenant J. R. iVcCullagh, R.E., with Troughton and Simms' 24-inch 
Theodolite No. 1. 

itf - Menn of Groupa 
w = Hektive Weight 
C - Concluded Angle 

M=38".90 

= I6  .40 

- = o -06 
w 

C =79°~1 '38w'g0  

53N'91 

W = 7  '50 
I - = o -06 
w 

C=55044J531f.9r 

M =  3z1'-29 

= 22 .36 
I - - - o -04 
w 

C =40°48'3zH-29 

M =  15N'27 

W = 18 '90 
I - - - 0 '05 
w 

c = 53' j4' 15"' 27 

Angle between 

VIII (Kittivar) 
and 

I X  (Putlhpagiri) 

I X  (Pushpagiri) 
and 

VII (Mucbil) 

VII (Muchil) 
and 

IV (Ballamale) 

IV (Ballamale) 
and 

111 ( ~ u d d ~ m u k h a )  

Circle readings, telescope being set on VIII (Kittivar) 

Ool' 180°2' 79'13' 259' 13' 158"25' 338'25' 237"38' 67'39' 31€1°49' 136'49' 

'I I rt 'I II I u n 'I " 
h 3 8 . 3 5  h 3 7 . 8 1  1 39 '32 139 .40  h  39.64 h 40.63 B38.20 h 3 7 . 1 4  h38 .96  h 3 8 . 9 9  
h 37.98 h 3 8 - 7 0  1  40.25 1  39 -50  h  38.09 h  39.78 h 3 8 . 7 6  h 3 7 . 5 0  h 3 9 - 3 7  A  39.44 
h 3 9 . 6 7  1 3 8 - 6 5  1 3 8 . 4 1  h 3 8 . 7 1  h 3 8 - 6 5  1 '39.64 h 3 8 . 1 6  h 3 7 . 7 1  h 3 9 . 4 9  h 4 0 . 1 4  

3 8 - 6 7  38.39 39.33 39 .20  38.79 40.02 38.37 37.45 39.27 39.52 

h 5 3 . 1 7  h 5 3 . 3 0  h 5 3 . 8 4  h 5 3 . 7 9  1 52.44 h 5 5 . 6 1  h 5 3 . 8 9  h 54-25 1 5 3 . 4 3  h 54.11 
h 5 2 . 5 7  1153.44 h 5 4 . 3 3  h 5 3 . 4 6  1 5 2 ' 5 4  h 5 3 . 5 7  h 5 4 . 3 3  h 5 4 . 4 1  h 5 4 . 6 3  h 5 3 . 1 7  
h  5 2 - 6 0  h  54 -59  h 5 3 . 6 5  h 5 4 . 5 8  h 5 4 . 2 8  h 5 5 . 1 6  h 5 4 . 4 5  h 5 6 . 1 7  h 5 4 . 0 4  h 5 3 . 3 9  

52 '78  53 '78 53 '94  53 '94  53 '09 54 '78  54-22  54 '94 5 4 ' 0 3  53 '56  

h 3 2 . 0 2  h 3 2 . 9 9  6 3 2 . 4 9  h 3 1 . 5 5  1 3 2 . 5 3  h31 .67  1 3 4 - 0 9  h 3 3 . 2 3  h 3 1 - 4 5  h 3 1 - 0 2  
h 3 1 . 4 5  1 ~ 3 1 . 8 1  1 3 2 ' 1 6  h30 .90  h 3 1 . 8 6  h 3 1 . 3 0  1 3 2 . 1 6  h 3 2 . 5 3  h 3 3 . 0 4  1 3 2 . 0 2  
h 3 2 ' 1 5  h 3 1 . 3 0  h 3 2 . 4 8  h 3 1 . 7 5  h 3 3 . 1 4  h 3 1 . 5 5  1 3 3 . 5 5  b 3 3 . 3 6  h 3 3 . 3 7  h 3 2 . 6 2  

h  32.90 

31.87 32.03 32.38 31 '78  32.51 3 1 . 5 1  33.27 33.04 3 2 - 6 2  31 .89  

h  1 5 - 5 5  h 1 5 . 4 2  h  14.16 h  1 5 - 9 4  I 16.58 1 13.94 1 1 4 - 8 9  h  16.43 h 1 6 . 3 8  1 1 6 . 1 3  
h  1 4 . 1 0  1 1 6 . 8 1  h  14 .33  h  16.06 1 15-37 1 1 5 . 7 9  1 1 4 ' 0 1  h  1 5 - 0 1  h 1 4 . 5 5  h 1 4 . 2 3  
I 15 .51  1  16.79 h  13 '98 h 1 4 . 5 3  h  1 5 ' 6 0  h 15.02 1 15.58 1 1 4 . 7 5  1 15.99 1 1 ~ . 5 6  

15-05 1 6 - 3 4  14.16 1 5 - 5 1  15-85  14 '92  14.83 1 5 - 4 0  1 5 - 6 4  14 '97 





PRINCIPAL TIZIANGULATION. OBSERVED ANGLES. 
I 

At V I I  (Muchi1)-(Continued). 

2f - Mean of Groups 
w - blnt ive  Weight 
C - Concluded Angle 

M =  ~~~~60 

= 27 -80 
- 1 - - 0 '04 
w 

C=55048'r3"-60 

Angle between 

V (Ammgdikal) 

and 

IX (Pushpngiri) 

Circle readings, telescope being set on I V  (Ballamale) 

OD 1' 180' !2' 7g0 14' 2LQ0 14 158' 26' 338' 26' 23T 37' ' 67'38' 316" 49' 136'49' 

n tr t n tt 1 I n n 

h14 -95  h  13-09 1 1 3 . 5 6  1 1 3 ' 5 9  114 .26  1 1 4 ' 2 7  h  13.48 h  12'54 113 .07  114.31 
h14.01 1 1 3 . 4 3  1  12.66 1  13.87 1 1 4 . 8 3  1 1 3 ' 5 3  h  14.06 h  14.06 1 1 3 ' 3 7  112 '91  
h13 .73  1 1 3 ' 1 9  1 1 3 ' 3 2  114 .66  1  13-96 1 1 3 ' 6 9  h  12-43  h  14.01 Z,11*63 113 .44  

14 '23 13.24 13-18 14.04 14.35 13.83 13-32 13.54 12.69 13.55 

At V I I I  (Kittkvar) 

January 1872 ; observed by Major B. R. BranJill with Trozcghton and Simms' 24-inch 5eodo l i t e  No. 1. 

&f - Mean of Gmupm 
w - Relative Weight 
C - Concluded Angle 

M =  50"'01 

w = 34 -98 
I - - - o -03 
w 

c = 59' 35' 50'" 00 

M =  33t/.09 

w = 15 - 2 2  
I - - - 0 '07 w 

C = 76" 38' 33U' 10 

M =  36".00 

= 18 .94 
I - = o '05 

W 

C = 57°34'36"-00 

M =  8"'39 

= 8 .64 
I - = 0 '12 
w 

C = 7 8 ° 7 '  8"-38 

Angle between 

XI (Deshni) 

and 

X (Sitanhalli) 

X (Sitanballi) 

and 

I X  (Pushpagiri) 

Ix (Pushpagiri) 

and 

V (AmmGdilral) 

V (Ammgdikd) 

and 

VI (Anfir) 

Circle readings, telescope being set on X I  (Desini) 

0' 2' 180' 3' 79' 13' 269' 13' 168' 2 5  338' 26' 237" 37' 6 7 O  57' 316' 48' 13e0 4gt 

w H n Y n I I, I n 7 

1 50.42 1  48.59 1 49.39 1  50.26 1 50'02 1 50.70 1  49' 54 1  49.57 1 49.52 1 50.91 
149 .49  1  50.88 1 50.15 150 .16  149 '90  l 5 1 . 1 1  149 .21  149 .52  1 4 9 . 9 7  150.52 
1  50'39 1  50.64 1  50'04 1  50'99 1  49'37 1  50'38 1  51'35 h  50'61 h  48 '73 1 49-34 

1 48.86 1 4 8 . 1 1  
h 50.36 h  50.32 

50.10 49-87  49-86 50.47 49-76 50.73 49'71 49-90  49-41 50.26 

133 .09  133 .09  1 3 4 ' 9 6  133 .10  1 3 1 . 2 6  132 .26  1 3 3 ' 9 4  1 3 3 . 7 8  131 .99  132 .51  
132 .57  1 3 4 . 0 2  1 3 4 ' 4 4  1 3 3 ' 4 3  1 3 2 ' 3 5  132 ' 02  1 3 4 ' 3 3  1  34'44 1 3 3 ' 2 0  I? 32-42 
1  32.16 h  34 .4 j  1 33'92 1  32-30  1  31'97 1 33.84 1  32.06 h  31'94 h  34-28 t? 33'59 

h  31 '74  34 '31 
h33 .34  

32-61  33.33 34-44 32.94 31-86 32'71 33.60 33'39 33.16 32.84 

h36 .13  h35-20  1  36.85 1 36.35 Z 35.97 1  34.33 h  34'31 h  36.03 1 37.46 1  35-86 
136 .24  h35.76 136 .11  136 .31  136 .89  1 3 4 . 8 4  h35 .60  1 3 4 . 9 0  1 3 7 ' 3 4  1 3 4 . 4 3  
h35 .97  h34.83 135 ' 49  136 .25  1 3 7 ' 4 3  135 ' 65  h35 .51  1'35.47 1 3 6 ' 7 0  2 36-98 

1 35'43 h36.75 h  37' 24 h  36'77 

36'11 35-26 35'97 36-42 36.76 35'51 35'55 35'47 37-17 35'76 

h ro .07  h  9.76 1 6.98 1 8 . ~ 0  1  9.56 1 9 - 7 3  h 7.86 R 6.56 1. 8.26  1  8 - 5 3  
h  9 '57  h  8 ' 30  1  7.57 1  6 .83  1 9.61 h  7 '83 h  6 -44  h  6'94 1 7 '41 110.11 
h  9'52 h  9 -27  h 7-01  h  7 '72 t? 8 '71 h  8-09 h  7 '69  h  9 '70  I? 7 - 2 3  1  9 '39 
h  9'65 h 7 -07  l 1 0 . 9 0  h  7 -03  h 8.28 2 7 -27  

9 '70  9 '"  7 -16  7'52 9 '29 9 -14  7'" 6 - 8 7  7'54 9 '34  



MADRAS LONGITUDINAL SERIES. 
20-G. 

L 

, 

At I X  (Pushpagiri) 

Jmuary 1872 ; observed by Za jor  B. R. BranJill with Troughton and S in tn~ '  24-inch Theodolite No. 1. 

M = Mean o f  Gronpe 
w = Rclntive Weight 
C = Concluded Angle 

M = 5 6 " - 1 5  

w = 47 - 6 0  

- I - - 0 ' 0 2  
w 

C = 68' 26'56".15 

M =  4 8 " ' 2 J  
1 

w = 2 2  -87 
I - - 0 -04 I 
w 

C = ~ 4 3 ° 1 3 ' 4 8 w . 2 2  

M =  5 j n ' 0 6  

w = 1 8  - 9 5  
r  - - - o -05 
w 

C =55°39 '551 ' .06  

M =  3sN.53 

w = 25 - 2 6  
I - - o -04 
w 

C =36038'yjY.53 

Angle between 

VII (Muchil) 
and 

V (Ammgdikal) 

(Amm'dikal) 
and 

VIII (Kittivar) 

VIII (gittiW) 
and 

X (Shtanhalli) 

X (Shtanhalli) 
and 

XI1 (AdhhbMta) 

Circle readinge, telescope being set on VII (Muchil) 

20C 0' 2C 1' 283' 13' 103' 14' 2' 26' 182" 26' €31' 36' 261' 36' 160' 48' 340°49' 

u n I w I u n * 4 " 
h 5 5 - 7 5  h 5 6 . 3 8  1 5 6 . 1 7  1  55 .25  1 5 5 . 7 8  1 5 6 . 1 0  h 5 6 - 3 3  h 5 6 - 8 5  1 5 6 ' 2 6  2 54.89 
h 5 6 . 4 8  h 5 6 . 3 5  1 5 6 . 4 8  h 5 6 . 0 8  1 5 6 ' 5 8  1 5 5 ' 2 2  h 5 5 . 9 4  h 5 5 . 5 5  1  56'02 1 5 5 ' 5 8  
h 5 6 . 5 5  h  57 .06  1  55 '86  1  57.08 h  5 5 ' 7 3  1  57.75 1  57 '17  h 5 5 . 1 5  1  5 5 ' 1 4  1 5 6 ' 9 3  

56 .26  56-60 56 .17  5 6 . 1 4  56 .03  56 '36  5 5 ' 4 8  55 '85  55 .81  55.80 

h 4 8 . 8 8  h 4 8 . 0 0  1 4 9 . 2 6  149 .00  1 4 7 . 7 0  1 4 9 . 0 6  h 4 7 . 0 7  h 4 6 . 8 3  1 4 8 . 5 1  1 4 9 . 6 5  
h 4 6 . 8 5  h 4 8 . 4 7  1  47 .87  1 4 9 . 0 5  1 4 8 . 2 9  1 4 8 . 9 3  1 4 6 . 9 0  h 4 8 . 4 1  1 4 7 . 1 6  1 4 9 . 4 5  
h 4 8 . 6 2  h 4 7 : 8 4  1 4 8 . 1 6  h 4 8 . 7 0  1 4 7 . 9 1  1 4 8 . 0 9  1 4 7 . 6 4  h 4 8 . 0 7  1 4 7 . 8 5  1 4 9 . 5 5  

h 4 7 . 7 4  

4 8 - 1 2  48.10 4 8 ' 4 3  4 8 - 9 2  47 '97  4 8 ' 6 9  4 7 . 2 0  4 7 ' 7 7  4 7 ' 8 4  49.10 

h 5 5 . 2 4  h 5 5 . 4 7  154 .02  1 5 4 . 6 8  1  5 4 - 3 0  1 5 4 . 6 7  h 5 7 . 1 7  h 5 7 . 0 1  1 5 4 . 5 0  153 .90  
h 5 5 . 9 3  1 5 4 . 3 3  1  5 4 ' 8 6  1 5 4 . 1 6  1 5 4 . 5 9  1 5 4 ' 7 9  1 5 6 . 6 4  h 5 4 . 3 3  1 5 6 ' 5 9  1 5 4 ' 4 3  
h 54.42 h  56 .00  1  55 '86  h 5 5 - 2 8  1  5 4 ' 0 2  1  5 5 ' 7 7  1  55 '49  1  5 4 - 1 6  1  54 '36  1  53 '97  

1  54.67 h  55 '87  h54 .86  

55.20 55 '27  5 4 - 9 1  5 4 - 7 1  5 4 - 3 0  55.08 56 .43  5 5 ' 0 4  5 5 - 3 3  5 4 - 2 9  

h 3 5 . 5 2  h 3 4 . 9 2  1 3 5 . 4 9  1  35.45 1  3 6 - 9 6  1 3 4 ' 3 5  h 3 5 . 7 4  h 3 6 . 1 0  1 3 5 . 6 4  1 3 6 . 6 3  
h 3 5 . 5 4  h 3 5 . 4 7  1 3 5 ' 2 6  1 3 5 . 8 6  1 3 5 ' 9 6  2 34 69 h 3 4 . 4 4  h 3 5 . 6 4  1 3 4 . 6 6  1 3 5 . 6 8  
h  35 .72  h 34 .79  1 3 4 ' 2 8  1  36 .87  1  36.32 1  34 .72  h  3 4 ' 6 2  1  3 5 ' 4 6  1  36 .65  1 3 5 . 2 5  
h  36 .85  h 3 5 . 1 5  

35 '91  3 5 ' 0 6  3 5 ' 0 1  3 6 ' 0 6  36 .41  3 4 ' 7 3  3 4 ' 9 3  3 5 ' 7 3  3 5 - 6 5  3 5 - 8 5  

J 

At X (Shtanhalli) 

'December 1871 ; observed by Major B. R. BranJill with Troughton and Simms' 24-inch Theodolite No. 1. 
+December 1871 ; observed by Lieutenant J. B. XcCullagh, R.E., with Troughton and Simms' 24-inch 

Theodolite No. 1. 

Angle between 

I 

(NughslliMtta) 
and . 

XIV (NBrsyandurga) 

Circle readings, telescope being set on XI11 (Nughallibgtta) 

0'1' 180" 1' 79" 12' 259" 13' 168°W' 338' 25' 237" 37' 57" 37' 31G048' 136'48' 

n n .  d n n I Y ,I ,I 

1 2 5 ' 8 0  1 2 4 . 9 8  1 2 4 ' 3 3  1 2 5 ' 2 3  1 2 5 ' 2 2  1 2 6 . 8 9  1 2 4 . 2 8  1 2 3 . 9 0  1 2 5 ' 6 8  1 2 5 ' 2 7  
1 2 5 . 6 1  1 2 4 . 4 2  1 2 4 . 4 4  1 2 4 ' 8 6  1 2 5 . 6 1  1 2 5 . 1 4  1 2 5 . 5 5  1 2 4 ' 8 5  1 2 6 . 8 0  1 2 5 . 4 4  
1  2 4 - 7 9  1  23.97 1  25 .89  1  2 4 - 6 5  1  24 '70  1  26 .29  1 25 .21  1  24 .91  1  24.91 1 2 4 . 8 8  

1 2 4 . 4 5  I z q . 7 0  

2 5 ' 4 0  24.46 24 .89  24 .91  2 5 - 1 8  2 6 - 1 1  25.01 2 4 ' 5 9  25.80 2 5 ' 2 0  

df = Mean o f  Group 
w - Helot~re Wcight 
C -- Concluded h g l e  

M = 2 5 " - 1 6  

W = Z 8  '94 

- I - - o -03 
W 

C = 5 5 ° 2 9 ' 2 5 w ' ~ 5  



PRINCIPAL TRIANGULATION. OBSERVED , ANGLES. 
1 

At X (Stitanha1li)-( Continued). 

M - Mern of (fmu 
w - Relatlre 
C - Concluded Angle 

Angle between 
Circle readings, telescol~e being set on XI11 (Nuglialliblitta) 

O0 1' leOO 1' 79' 1 a' 259" 13' 158" 24' 338" 25' 237 37' 57m37' 816O48' 136" 48' 

I 

XIV(Pu'Qd~andurga) 
and 

XI1 (Adhlirblitta) 

I 

X1l(Ad'lbrbBtta) 
axid 

IX (Pusl~pagiri) 

lX(Push~ayri) 
snd 

VIII (Kitdvar) 

t 
VIII (Kittbvar) 

and 
X I  (Desbi) 

t 
X I  (Deshi) 

and 
XI11 (NughallilMta) 

'I n n 'I v 'I n n 
M = 36*' 6 3  

136.08 137.54  1  35.38 135.75  136 '65  138.10  138.00 1  38.00 1  36-66 1  37'05 
136.44  138.87  1 3 j . 5 3  135.81  136 '22  137 '66  135 '98  136.3) 134.29  135.60 
135 '01  1  38 .6 j  136.59  136.36  1 3 7 . 1 9  2 37.04 135.67  2 36-98 136 .30  136 .43  = '55 
136 '79  1 37'09 1  35.21 - - o -09 

36-08 38.35 35.83 35-97 36.69 37.60 36.69 37.12 35.62 36-36 C = 6 0 ~ 3 2 ' 3 6 " ' 6 2  

115.24  115 '42  117.80  117.38  117.41  E15.88 117.04 1 1 6 . 2 7  1 1 5 . 7 7  2 16.74 
l 1 7 . 6 1  115.07  118.70  1  16.86 117.09  115 .99  116-46  117 .25  117 '56  117 .49  
116.79  1  16.23 117.45  1  17.49 116 .42  116 .24  116 .75  1  16-81 1  16.12 117.12  

16.55 15'57 17.98 17-24 16.97 16-04 16.75 16'78 16-48 17'12 

138.27 138.98  1  38-25 138.17 138.55  138.18  2 38.78 138.38  139.51  138 .13  
1  38.39 1  37'87 1  38.33 E 38.53 1  38.74 1  37'56 1  40.23 1 39.63 1 39'57 1  38.56 
137.67  139.22  138.56  138.08 139 .68  1  36.93 1  39.77 138 .37  138 .20  137.99  

38.11 38.69 38.38 38 .26  38-99 37.56 39-59 38.79 39.09 58.23 

h30.62 h 30.58 1  29.08 1 31.07 1  29.99 1  32.17 1  29.46 E 29.82 l30 .70  1  29-71 
131.87  h30.89 1  29.04 2 30.94 130.35  h30.31  1  31-10 1  31 -40  h 29.16 h  29.21 
h31.39  h29.32 232.69 h30.19 1  31-12 h30.41 229.72 2 29-34 h29.45 h30.78 

h  30.87 

j 1 . 2 ~  30.26 30.27 30'73 30.49 30.94 30.09 30.19 29.77 29-90 

h31.16  h33.09 1  32-53 h 33'31 1  32"33 1  32-18 1  31.13 1  34.72 1  32-07 1  31.71 
h33.11  h33.60  E 32'87 133 '55  1 3 2 - 4 2  132.50  133.04 132 '76  h33.08 h33-34 
h32.70 132.29  133 '10  1 3 3 ' 1 7  133 '27  134 .63  130.92 131 .40  h30.92 h33.94  

134 .77  1  31.54 h3.4'60 h35.28 
h32.92 h34.88 

32.99 32.99 32.83 33.31 32.67 33.52 31-70 32.61 32-72 33-83 

At X I  (DesAni) 

December 1871 ; observed by Major B. R. Branfill hilh Troughton and Sinrma' 24-bch Theodolite No. 1. 

M = 16"- 75 

" l8  -9' 
I - - - o -05 
w 

C = 8 0 ~  4 t r 6 ~ . 7 5  

!M 38"'57 

= 23 
1 - - - 0 '04 

W 

c = 4 7 ~ 4 1 ~ 3 ~ ~ . 5 i  

. M = $ 0 ~ . 3 9  

w = 22 '-54 
I - - - o - 0 4  

w 

C = 5 3 ° 2 3 ' 3 ~ Y . 4 0  

M =  32fl.92 

= l6 -d6 

2. =' .& 
W 

'= '2d48 '32"9~ 

Angle between 

XI11 (NughallibMta) 
and 

X (Sbtcmnhslli) 

circle readings, telescope bving set on XI11 (Nughallib6tts) 
110' 21' 290' 22' 189" 34' Q0 31' 268' 46' 88' 46' 347' 58' 167' 59' 67" 10' 247' 10' 

w n n w n, I n w I n 

h 26.52 h26-51 1 27.94 h 28.51 1 27.21 1 26.54 1 26-57 1  26-30 1  27.43 128'49 
h 27-11 h 27.31 1  28-07 1  26.94 1  27.84 2 26.06 1 27.05 1  27.85 127'78 1 28.33 
h28-39 h26.79 128 .50  1 2 6 ' 5 8  l2b .72  126.25  Z 26-94 227.14  127.03  128.29 

2 28.00 

27-34 26.87 28-17 27.34 27-26 26-28 26.85 27-10 27-41 28'28 

2f = )lean of Ctmup 
ro - Relative Weigllt 
C - Concluded Angle 

M = 27"" 29 

= 23 '4 '  

1 - .04 - 
w 

C=43020*27" '29  





PRINCIPAL TRIANGULATION. OBBEBVED ANGLES. 23-a 

At XI11 (NughallibGt ta) -( Continued). 

M = Mean of &ou 
w - Rahtive weigK 
C ' Ooncluded b g l a  

M = 43#-56 

= l6 .43 
I_ = o n06 
w 

C=4p43'43w'57 

hf= 33"'53 
' 

w = 13 ~46 

_ - - o '07 
W 

C = 73°45133u.53 

M =  3'"56 

= 30 -56 
I - - - o '03 

2U 

C =  73'51' 3*'55 

Angle between 

2 
XV(HBltiblltta) 

and 
XIV (N4r4y andurga) 

5 
xIV (N&j,ysndurga) 

and 
X (S4tanhalli) 

11 
X (8btsn halli) 

and 
X l  (Desbni) 

Circle readings, telescope being set on XVI (Chaudanhalli) 

0" 0' 180'0' 79" 12' 2.59' 18 lwo 24' 338'2cL' 237'36' 57O 36' 316'48' 136'48' 

A w v N I n n I 4 Q 

1 42.94 1 45-82 1 42-16 Z 43-16 1 44-06 2 44.76 1 43.98 1 43.36 h44.74 ?# 43.54 
I 42-68 I 45-50 1 42.80 1 43.86 I 44.26 1 43.68 1 42-76 h 42'86 h 15-96 143.40 
142'52143'02z43'421~3.06142'62?43'44~44'86h43'68h44'16h41'32 

143'82 143'76 h42.90h43.66 

I 44.54 42-79 43.36 43.65 43.96 43.84 43.30 44.44 12-98 

1 33-02 2 30.96 1 33.88 1 33-30 1 32-79 1 32.88 1 34'44 1 34'05 134'66 1 32-87 
1 33'84 1 31-94 1 33'41 1 35'36 1 33-66 1 32-90 1 33'74 1 33'36 1 33'56 1 35'45 
2 32.58 1 32.80 1 35.78 2 34'25 1 33-78 1 32.61 1 34.15 1 34.01 1 34-40 1 32.64 

133'21 1 33-06 
\ 

33-15 31-90 34'36 34'30 33-41 32-80 34.11 33-81 33'96 33'50 

h 1-97 h 2.09 1 1 - 9 4  1 2.88 14.62 13-80 14-32 13.72 12-93 12.49 
h 2'27 h 3'21 13.92 13'82 14'59 14.43 22-96 14.16 23-65 2 4.22 
h 3 . a  h 4.80 1 3-32 1 3-57 1 3.81 1 4.04 Z 4-11 1 2.60 1 3-39 t? 3'43 
1 2'74 h 3'26 1 4.66 1 3.61 

2'66 3'34 3'39 3'42 44'4 4.09 3-80 3'79 3'32 3'44 

At XIV (Nhdyandurga) 

*April  1868 ; observed by Lieutenant W. M. Campbell, R.E., with Troughloa and Simms' 2 4 - h h  
Theododite No. 1.  

+December 1871 ; observed by Major B. R. BranJill with I'roughton and Sirnrna' 24-inch Theodolite No. 1. 

Angle between 

t 
' 

and 
X (Sbtanhalli) 

t 
X (Sbtanhalli) 

and 

XI11 (Nughalliblitta) 

\ 

Circle readinga, telescope being set on XI1 (Adh6rMtta) 

238' 38' 580 38' 317" SO' 137' EW 87' 8 217' 2' 116" 13' 296' 14' 195' 26' 15' 27' 

u w 4 w Q I T T I n 

112.70 114'0~ 1 15-47 2 14'21 115.32 113.11 113.70 112'95 114.51 113.46 
114'57 113'31 112.87 1 14.31 116.51 113.06 1 13.19 113'92 114'72 114.21 
15'11 114.30 113.57 114.26 h 14.82 h 13-78 1 13-19 113.77 115.89 114.83 

1 13'93 1 14.63 

14.08 13-88 14.14 14-26 15-55 13-32 13-36 13-55 15.04 14-17 

1 4-21 1 3-69 1 3-36 1 3*64 1 4.34 2 5-04 1 3.73 1 4-53 1 4.31 1 4-85 
1 5-69 13-71 1 5-82 12.69 1 3.79 1 3'84 14-30 1 4.32 24'13 2 4-63 
24'97 15'63 24-83 23.96 h 3 - 7 6  h3.56 14'16 14.68 14-22 84'41 

2 4'75 

4-96 4-34 4-69 3-43 3-96 4'15 4-06 4'51 4-21 4'63 

I 
iK - Mean of Grou 
w - blativs weiREt 
C - Concluded Angle 

M =  14'"14 

=.'6 *06 

- I = o .06 
w 

C=57' 8'14u'14 

M =  4u'30 

~ ( r  = 3 4 - 7 5  
I - - - o -03 

W 

c = 5o045' 4H*30 



MADRAS LONGITUDINAL SERIES. 

At XIV (NBrByandurga)-(Continued). 

M - Mean of Group 
w = Relatire Weight 
C - Concluded Angle 

M = 10".36 

= ' 4  -42 

- I - - o -07 
W 

C = 65'49' 1oU '37  

M =  36".q4 

1 W = 18 - 5 8  

- I - - o '"5 
w 

C =64055 '36~ .4 :  

Angle between 

~t ' (Nub.ha11iYttr) 

and 

XV (Hiltibgttn) 

~t 

XV (Hi ltibgtta) 

and 

XVII (AdhibMta) 

Circle readings, telescope being set on XI1 (Adl16rbgtts) 

23S038' 58*38' 317°60' 137" 50' 37'2' 217" !2' 116' 13' 296O 14' 195'26' 15'27' 

n N N n n v w 4 I n 

1 10.58 h  11.28 110 .06  1  8 .64  1  10.08 1 8.22 h  9.42 1 9.98 h  8 -62  ~ I I - g z  
1 1 0 ' 3 0  h r z . 4 0  1  10.68 1 1 ~ 1 . 4 4  1  10.56 1  10.78 h  8.82 110 .48  h  9.70 h  10.78 
111 .20  111 .56  1 8.86  110 .06  110 .24  b l o . 1 0  111 .24  l 1 0 . 6 8  h l o . 1 2  h 10.88 

1 1 1 . 9 8  • h 10.88 1  10.56 h12.22 

, 
10.69 11.81 9.87 9 -71  10.29 9.99 10.01 10.38 9aq8 11.40 

h35 .78  h35.38 1  36'90 2 37-10  1 37.52 1  38'26 h36 .00  1  36.64 h35.62 h35-40  
h36 .80  h36.96 1 3 6 . 2 4  1 3 6 ' g b  136 .06  l 3 8 . 0 2  h38.40 136 .50  h 3 j . 1 ~  h37.70 
h36.56 1  34.82 1  36.54 1  36.94 1  37 '48 h35.26 2 36.94 1  36.92 h34.82 h37.62 

1 3 5 . 6 0  h36 .74  135 ' 13  ~ , ~ 6 . ~ ~  
h33.82 1 3 4 ' 9 8  

36.38 35-69 36.56 37.01 37-01 36.82 36.29 36.69 35-19 36-71 

At XV (HQtibGtta) 

Apri l  1868; observed by Lieutenant W. d l .  Campbell, R.E., with Troughton and Simms' 24-inch 
Ttteodolite No. 1 .  

Angle between 

XV1! (Adhibgttr) 

and 

XIV (Nirhyandurga) 

XIV (Nhriyandurga) 

and 
XI11 (Nughallibgtta) 

XI11 (Nughallib6tta) 

ar~d 

XFI (Chaudanhalli) 

Circle rendinga, telescope being ~ e t  on XVII (Adl~ibPtta) 

0'0' 180'0' 79' 12' 259°121 158O24' 338' 24' 237'36' 6'i036' 316'48' 136"48' 

w w w n I n n v n 1 

112.70  114 .28  112 .90  1 1 3 . 7 4  113 .08  1 1 4 . ~ ~ 4  h13.40 114 .84  111 .70  114 .70  
112 .14  115 .08  1 1 1 . 6 0  114 ' 72  1 1 1 . 8 4  113 .16  h12.16 113 .22  112 .52  1 1 4 . 0 8  
114 .32  113 .08  1 1 4 . 0 0  114 .02  111 .16  1 1 3 . 2 8  112 .70  2 14.02 1 1 4 . 9 8  115 .20  
1 1 4 ' 3 4  114 ' 40  h  13'92 1  14.00 

1 1 3 ' 8 4  

13.38 1 4 . ~ 1  13.10 14-16  12.03 13.79 12.75 14.03 13-41 14.66 

1  1o.zo 1  8.86 1  1 2 . 0 0  1  7.31 1  8 -06  1  6.66 h  6 -00  1  8.82 1  9.26 1 6.38 
1 8.76 1  6 '22 2 8 '42 1  7.60 1  9 '34 1  8 .34  h 7'62 1  7.14 1  9.46 2 7.88  
1  8 .28  1  8 .40  1  10.00 1  8-40  1  7.76 1  7 - 7 8  i r  7.70 1  6 .96  1  8.34 1  7'62 
1  7.24 2 8.88 h  7-04 d 6 .70  d 8 '39  

h  7.18 

8.62 8.09 8.93 7 .77  8 ' 3 9  7.59 7.01 7 -64  8.86. 7.29 

1 1 7 ' 9 4  l z o . 8 2  117 .64  l z o . 3 8  119 .24  1 1 8 . 4 4  h22.56 119 '7 .?1?  18.82 117 ' 54  
120 .62  1 1 9 . 3 4  2 20.72 1 1 8 . 3 6  1 2 1 . 5 2  1 1 8 . 3 4  hz r . 06  1 1 9 ' 5 4  1 2 0 * 1 0  1 1 9 . 3 2  
1 1 7  64 2 18.76 1  18.42 117 .88  120 .36  1 1 7 . 7 4  hzo .52  1  19.96 120 ' 06  119 '10  
1 1 9 . 6 4  l 1 8 . 2 0  h1g .18  119 .56  1 1 9 ' 5 8  d 20.97 d I 9.03 

h17 .86  

18-96 19.28 18.76 19.05 20.17 18.17 - 21-28 19.74 19.50 18-65  

M - Mean of Orou 
w - Rt.ls~lve M el$ 
' COncluded 

M =  13W'55 

w = 1 2  -31 
I - - - 0 -08 
w 

C = 48O57' 13~~5.j 

M =  8 w . o z  

w = 13 - 6 1  

- 1 - - o -07 
w 

C = 7 ° 0 2 f '  8"'04 

M =  ,yn.36 

= lo  .06 
- I - - 0 'I0 
w 

= 46044 '19U'37  

A 



PRINCIPAL !CRIANGI.ULBTXON. OBSERVED BNGLEB. 
25-G, 

Angle between 

XVI (Chaudsnhalli) 
d d  

XLIII (Bangasw4mibitta) 

Circle resdinga, telescope being set on XVII (Adhibitta) 
0" 0' 1800 0' 79" 12' 259" 12' 16E0 24' 838°241 2570 36' 670 36' 3160 48' 136048' 

XLIII (Rangaswhmib6tta) 
and 

XLIV (Hemagiri) 

M - Mean of Gtmu 
so - Relative Wei$ 
C - Concluded h g l e  I 

XLIV (Hemagiri) 
and 

XVII (Adhibitta) 

At XVI (Chaudanhalli) I 
Ap~iZ1868;  observed by Lieutenant W. Z. CampbeZl, R.E., with Troughton and Simms' 24-inch 

Theodolite No. 1 .  

Angle between 

XLIII (hngaswhibitta) 
and 

XV (Hhltibitta) 

Circle readings, telescope being set on XLIII (Eangaswbnib6tta) 
O" 0' 180" 0' 79" 12' 259' 12' 158'24' 338'24' 237' 36' 570 36' 816" 48' 1360 48' 

XV (HBltibgtta) 
and 

XI11 (Nughallibiltta) 

iK - Mean of UTOU 
m - Relative ~ e i $  
C - Concluded Angle I 

NOTE.-4tationa XLIU[ (BangaswBmib6tta) and SLIV (Hemagiri) appertain to the Great Arc Meridiond Series, Section 8" to 18'. 



26-G. 
MADRAS LONGITUDINAL SERIES. 

None.-Statione XLIII (Rangaswhmibgtta) and XLlV (Hemagiri) appertain to the Great Arc Meridional Seriee, Section 8' to la0. 

At XVII (Adhibath) 

April 1868; observed by Lieutelzant W. M. Campbell, R.E., with Troughton d S h m '  24-inch 
Theodolite No. 1. 

M = Mean of Gtrou 
w - Relative weig&: 
C - Concluded dngle 

M =  12"'25 

W = 32 '40 
I - - - o -03 
w I 
C = 66' 7' 12"-25 

1 
M =  23~.08 

w = 18 -03 
I - - - o -06 
w 

C = 59' 5'23"' I 0  

Angle betwean 

X I V ( N & & ~ ~ ~ ~ ~ ~ ~ ~ )  
and 

XV (Hhltib6tta) 

XV (H&ltibgtts) 
and 

X LIV (Hemagiri) 

t 

Circle readings, telescope being set on XIV (N4dyandurga) 

(PO' 18000' 79" 11 259' 18' 168O26' 838'26' 287'38' 67'86' 816" 48' 1860 48' 

I * I e e * e e I e 

h 10.84 l12 .52  112.00 111.76 111.64 113.22 112.18 1 1 2 . 2 2  112.84 112.70 
110.92 112 .48  111.26 1 1 1 . 8 8  111.64 112.86 l11 .32  2 13.32 112.92 112.58 
111.48 2 12.32 1  12.36 112 .28  111.78 2 12-82 2 12-50 112-52 812.48 112.62 
112.60 

11-46 12-44 11-87 11-97 11.69 12.97 12.00 12-69 12-75 12-63 

bz3-98  122.50 l 2 1 . 9 8  123 .94  1  22-26 Z Z I - 6 4  122.96 124.82 1  23-10 123.00 
h22'30 2 21.44 122 '54  123 '20  124 '48  123.32 I? 23.04 2 23-14 122 '50  2 23.00 
1 25-72 1  23.18 1  21-84 2 23'38 2 23.18 2 23'44 1  22-70 I? 25.20 1  22-68 1  23-90 
124 .50  122.70 123 '32  
2 22.46 

23-79 22'37 2 2 ' 1 2  23'51 23.16 22.80 22m90 I 22'76 23-30 

At XLIII (RangaswhibGtta) 

April 1868 ; observed by Lieutenant T. M. Campbell, R.E., with Troughton and Shms' 24-inch 
Theodolite No. 1. 

Angle between 

XLIV (Hemagiri) 
and 

XV (Hiltibgtta) , 

XV (Hbltibgtta) 
and 

XVI (Chaudanhalli) 

Circle read~ngs, teleecope being set on XLIV (Hemagiri) 

O"(Y 180'0' 7Q013' 259'11 15s"2J1 33s" 25' 237" 36' 57" 86' 816°481 136O 4.9) 

I * I * * I I I * I 

h 4'04 h 5'74 1  5-28 1  4'54 1  5-60 1  6-68 h 4-94 h 5-92 1  6-62 1  6.64 
h 3-28 h 5-40 2 6.48 1 6 . 6 0  1  7-18 1  6.00 h 5-76 h  6.84 $ 7 ' 2 2  1 6 . 6 2  
h 5'54 h 6-14 1  4.92 1 6 . 4 6  1 6 . 2 0  1  8.26 h  6 ' s4  h 6.38 2 7 - 9 4  1  7 - 5 0  

4-94 1  4-82 1  7 -50  

4'45 5.76 5-56 5-61 6 - 3 3  7.11 5.68 6 '38 7-26 6.92 

1 3 - 3 2  2 3 - 6 2  1 4 - 9 8  1 4 - 8 0  1 1 - 8 4  1 4 - 2 4  h 3-08 h 4-00 24 .26  1 2 - 8 0  
1 4'28 1 4'12 1 4 - 2 0  1 3 - 5 2  1  2'68 1 4'74 h 5.30 h 3 '34 1  1-26 1  3-52 
1 3 ' 9 8  2 3.36 1 4 - 7 0  1 3 . 0 0  1g .10  1 2 . 7 0  h 3.44 h 4-02 1 2 . 7 2  2 2.60 

1  3-66 h 3.08 1  2-98 

3.86 3 -70  4 '63 3'77 2.54 3-84 3-72 3 -79  2-81 2-97 

M - Mean of (froup 
w - Relative Weight 
C = Concluded Angle 

M =  6"-11 

W = 11 -1.5 
- I - - o *09 
w 

C = 73' 55' 6"- I o 

M =  3"-56 

= Ig .23 
I - - - 0 '05 
w 

C = 66'26' 3w-56 



PRINCIPAL TBIANQULATION. OBSERVED ANCILES. 27-, 

No~~.-Stations XLIII (RangaewSmiMtta), XLIV (Hemagiri), XLVIII (Kolar) and XLIX (BhLpatamma) appertain to the &eat 
Arc Meridional Bries, bction to 18'. 

At XLIV (Hemagiri) 

xarch  1868 ; observed by Lieutenant W. H. Cmpbell ,  R.E., with Troughton m d  Simms' 24-inch 
Theodolite No. 1. 

M - Mean of Cfmu 
w - &dative ~ e i &  
C - Concluded Angle 

M = 61"-34 

= 'I '18  

- I - - o -09 
w 

C = 46O.52' lY'33 

M =  23"'50 

w = 18 -95 
I 
- = 0 -05 
w 

Angle between 

XVII (Adhibgtta) 

and 
XV (HBltiMtta) 

xv (abltib6tta) 
and 

XLIII (RangauwimiMtta) 

Circle d i n g s ,  telescope being set on XVII (Adhib6tta) 

103' 17' 283' 17' 18a0 28' 2' 28' 861' 41' 81' 41' 840'' 63' 160' 63' 60' 4' 2400 4' 

4 n I Y 81 Y n n n n 

161.80 h61.56 161.66 161.46 160.56 161.64 159 '48  160.56 162.00 161 .58  
h62-06 h61.52 162 .58  161.92 161 .84  158'86 160.26 162.92 1 60.08 161.08 
h63-40 h61.72 164.18 160.88 161.44 160.40 160.88 160.42 159.26 161.72 

160.86 161.56 160 '32  

62-42 61.60 62-81 61.42 61.28 60.44 60.21 61.37 60.41 61.46 

hz3-28  h 22-52 1 23-06 1 22.42 1 23.90 1 23-18 1 22.30 1 24-44 1 22'50 124'06 
hz3.14 123.30 123.36 124 .48  124.88 124.88 123.30 122.08 123.92 124.18 
h23.06 hz2-40  121 .88  122.66 124.06 124 '40  1 22*90 124.72 124.58 124.82 

124 '14  1 23.86 1 23.16 

23.16 22-74 22.77 23.43 24-28 24.15 22.83 23.77 23-54 
24-35 I C = 56' 24' 23"-50 

At XLVIII (Kolar) 

*Harch 1866 ; observed by Captah B .  R. BranJill with Troaghtm and Simms' 24-imh Theodolite No. 1. 
t J m u a y  1867 ; observed by Zieutenant W. M. Campbell, R.E., with Troughton and Simm' 24-inch 

Theodolite No. 1. 

Angle between 

t 
XIX (Kurudamale) 

and 
XVIII (Bandapalle) 

XV1ll(Banda~alle) 

and 
XLIX (Bhbpatsmma) 

Circle readings, telescope being set on XIX (Kurudamale) 

27" 65' 207"56' 107" 7' 287'7' 186@ 19' 6 19' 265'31' 86' 31' 344'43' 16C 43' 

4 w n v n I ,I Q n n 

h45-12 1 3 9 . 6 4  145'12 143.46 h42.70 h42.02 h43.74 h43.20 139.94 h44.34 
h43.74 138.34 144.14 142.62 h43.96 h42.22 h44.70 h43.48 h42.92 h41.52 
h43-62 1 41.52 145 '60  142.94 h43-36 h42.30 h 44'28 h42-28  h 43-72 h45-24  

1 42.86 h40.66 h42.10 
1 37' 54 
139.12 

44-16 39.84 44'95 43.01 43'34 42-18 44'24 42'99 41-81 43-30 

Circle readings, telescope being set on XVIII (Bandapalle) 
811'41' 131'41' 30'63' 210'63' 11OO6' 29006' 189'18' 9'18' 268'29' 88'29' 

e I n Y 4 w Y n Y w 

130.00 131.08 129 .74  130.50 129.80 131 '16  129.86 131.14 131 .60  132 '40  
131.72 129.70 130.28 131.80 131.40 130.44 130.08 129.78 132 '16  129.28 
1 ~ o - ~ ~ 1 ~ o ~ ~ o 1 ~ 1 ~ o 6 ~ ~ 1 ~ ~ o 1 ~ 1 - ~ 6 1 ~ o ~ 6 ~ 1 ~ o ' 2 o 1 2 ~ ~ ~ 6 1 ~ ~ ~ ~ 6 1 ~ o - o 8  

130 '38  

30.75 30.33 30.36 31-33 30.85 30.75 30°.05 30.16 31-21 30.54 

M - Mean of amu 
w = hlative Wei$ 
C - Concluded h g l e  

M =  42w.98 

= 
I 

3 .98 
- - - o -25 
W 

C = 27'54' 42"'94 

M = 30"- 6 4  

W = 2 7 ' 4 3  
f = o '04 
w 

c.=740~9'30u'64 





PRINCIPAfr TblIANQULATION. OBSERVED ANGLE& 290, 

No=-Statione XLVIII  (Kolar) a d  XLIX (Bhhppatarmua) appertrJn to  the Great Arc Meridiod Series, Section 8' to 18'. 

r 

P 

At XVIII (Bandapalle)-( Continued). 

M - Mesn of ~ m u p  
w - Relative f eight 
C - Concluded h g l e  

M = 51"'15 

= 9 '3O 
- - - 0 -11 
w 

C = 5 1 ~ 4 1 ' 5 1 ~ - 1 5  

M=59"'08 

w = 
I 

1 5  '90 
_ - - o .06 
w 

C = 7 0 0 5 4 ' j 9 n . 0 8  

M =  1 3 ~ ' ~ ~  

i(l = 16 . 7 0  
- I - - o - 0 6  
w 

C = 5 3 O j 0 ' 1 3 ~ . 6 8  

Angle between 

• 
XXI  (KBraveri) 

and 

XXl I  (Kriehnamakanda) 

XXII (Gabamak6nda)  

and 

X X  (Ygrrakiinda) 

# 

XX (ygrrkanda) 

and 

XLIX (BhGpatamma) 

Circle readings, telescope being set on XXI  (Kdmveri) 

176°28' 86tP28' 255'41' 75'41' S3C 62' 1SC 52' 64'4' 234'4' 13S016' S1p 18' 

a Q a Q n q v Q a 

151 .20  151 .78  152 .58  1 51-80 152 .30  1 5 3 - 5 6  1 5 1 - 1 0  1 4 9 . 3 8  148 .18  1 5 1 . 8 2  
l 5 1 . 8 2  1 5 1 ' 4 2  2 51.00 1 5 0 - 6 8  151 ' 78  1 5 1 ' 6 0  150 .50  1 5 1 ' 4 8  1 4 9 ' 4 6  1 4 9 . 0 3  
1 5 1 ' 4 4  151 .24  151 .50  2 50.94 151 .60  1 5 3 . 2 4  1 5 0 . 3 0  1 5 1 . 4 6  1 5 0 ' 2 0  1 5 0 . 3 0  

51-49 51.48 51-69  51-14 , 5 1 - 8 9  52-80 50.63 50.77 49-28 50.37 

258 .96  1 5 9 . 3 0 1  59.32 1 5 8 . 8 0 1 5 8 . 8 4 1 5 7 . 5 6  1 5 9 . 5 8  1 6 0 . 1 ~ .  161 .14  157 .36  
158 .92  159 .08  1 6 0 . 1 8  158 .30  2 58.68 158 .38  1  59.12 158 .10  2 60.00 2 59.42 
1 5 8 . 3 0  1 6 o S o z  259 .58  160 .38  1 5 9 . 9 6  157 .72  1 57.18 1 5 8 . 9 6  260.06 158 .92  

58 '73 59'47 ~ 9 . ~ 9  5 9 . 1 ~  5 9 . 1 ~  ~ 7 . ~ 9  58'63 5 9 . 0 ~  60'40 S8'57 

1  14-16 l 1 3 ~ 0 2  113 .30  h 14.10 113 '30  113 .38  1  14.88 1 1 2 . 5 6  1 1 2 . 9 4  115 .94  
114 .08  l 1 4 . 7 0  1 1 2 . 8 2  112 ' 72  2 13.30 1  13.46 1 1 2 . 5 8  1  14.64 1 13.96 115 .38  
112.96 1  14-10 1  r z a o o  113 .08  2 13.56 1 1 3 . 3 6  115 .08  Z I L - 8 6  1  13.94 1 1 4 . 3 4  

13'73 13-94  12'71 13 '30 13-39  13-40  14-18 13-35  13-61  15-22  

At XIX (Kurudamale) 

January 1867 ; observed by Lieutenant W. M. Campbell, R.B., with Troughton and Simms' 24-inch 
I'heodolite No. 1.  

Angle between 

XXI (Khaveri) 

and 

XVIII  (Bandapalle) 

XVIII (Bandapde) 

and 

XLVlI I  (Kolsr) 

Circle readings, telescope being set 011 XXI (Klirareri) 

71' 18' 251' 18' 150' 30' 330' 30' 229" 42' 49'42' 308' 64' 188' 54' 280 6' 208" 6' 

a Q ,I Q q n n v w * 
h 45-22 h 47-00  2 47-90 2 45-08 1  44'56 1 44.00 1 45- 12 1  44-82 144 .00  h  46-56 
h  43.86 h 45-88 1  46.04 1  4j .62 1  45.38 1 44.56 1  45-42 1  46-14 h43-06  h  44'44 
h44.60 h46.04 1  45.74 1  46'32 2 45'72 1  45-12 1  46-16 1  4 j . 4 0  h 43'72 h44.96 

44-56 46-31 46-56 45-67 45.22 44'56 45-57  45'45 43'59 45-32 

h53 .00  lt53.31 1 52-20 1 54-48 1 53.98 1 53.70 1 54.98 1 54.60 h54.84 h 53-28 
h 54-86 h 54-14 1  54'22 1  53-96 1  53-02 1 54.28 2 54.06 1  54-22 54'34 h  54'68 
h54 .12  h 5 ~ - 2 2  1 53-66 1 5 3 . 6 6  1 5 2 ' 9 4  1 5 3 ' 5 4  1 5 3 ' 8 4  1 5 4 ' 2 0  h56 .48  h 5 j . w  

\ 

53-99 5Ss23 ~ 3 . 3 ~  54"3 53.3' 53'84 54"9 54-34  5Smaa 54'3' 

M - Mean of Qrou 
ro - Helative ~ e i $  
C - Concluded Angle 

M = 45". 2 8  

= .30 
I _ - - 0 '09 

w 

C = 7 1 ~ 1 7 ' 4 5 ~ ' 2 8  

M =  53''.99 

w = 1 9  '60 
I - = o -05 
w 

C = 690 13'53@.99 
.I 





PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 31--&a 

At XXT (KBraveri)-( Continued). 

M - Mean of Grou 
w = &dative Wei$ 
0 - Concluded h g l e  

M =  21N'oo 

w = 13 '96 
- I = 0 '07 
w 

c = 41' 44' 2lW'o0 

Angle between 

XVIII ( ~ ~ ~ d ~ ~ ~ u ~ )  

and 

XIX (Kurudamale) 

Circle readings, teleecope being set on XXIV (Patikilnda) 

0" 0' 180" (Y 79" 12' 259" 1 2  168" 25' 338' 24' 237' 36' 67" 36' 316" 48' 156°48' 

n T w n n I w v n n 

1 20.62 ,? 19.34 1  23.24 1 22-04 1 19.34 1  20.70 1  22.18 1  20.80 1 20.24 1 20.90 
1 2 2 . 1 2  Z 20.14 120 .10  121 .32  121 .36  1 2 0 ' 2 0  1  22.96 l 2 0 . 1 6  2 20.42 1 2 0 . 8 8  
121 .22  120.30 120 .64  120 .88  1 2 0 ' 4 8  120.60 222 '50  120 .80  120 .78  1 2 2 . 2 8  

1  22-06 

21.32 19-93  21-51 21-41 20'39 20.50 22'55 20'59 20.48 21'35 

At XXII (Krishnamakijnda) 

February 1866; observed by Captain B .  R. Brai t j l l  with Trougi~tolz and Ximms' 24-inch 
Theodolite No. 1.  

Angle between 

a (ygrrakcnda) 

and 

XVlII (Bandapalle) 

XVIII (Banda~dle) 

and 

XXI (Khraveri) 

XXI (Khraveri) 

and 

XXIIl (Devarakgnda) 

a 1 1 1  ( ~ ~ ~ ~ ~ ~ k 6 ~ d ~ )  

and 

XXVI (Satghur) 

Circle readings, telescope being uet on XX (Tgrrakilnda) 

0" 1' 180' 0' 79' 12' 259' 12' 15E0 26' 338' 25' 297' 37' 67'36' 31649' 131j0# 

I w n w 4 H n w n n 

I? 26.04 1  24.40 1  26.58 t? 21-72 1 25-42 1  25'22 1  25.86 1  29. I 4  C? 25.26 1 24-99 
125 .22  1 2 5 ' 8 2  124 .92  1 2 6 ' 3 8  1 2 4 ' 6 6  1 2 6 . 3 4  1 2 7 . 8 0  125 .40  1 2 5 ' 7 6  1 2 4 . 3 8  
1 2 6 . 5 4  127 .06  1 2 7 m z o  1 2 7 . 5 4  1 2 3 . 9 8  1 2 5 . 9 2  1 2 4 . 6 6  1 26.00 225.98 1 2 4 . 7 6  

1 2 5 ' 5 4  2 25.40 

25.93 25.76 26.23 27.21 24.69 25.83 25'97 26.48 25.67 24.69 

1 45-34 1 46.36 1  44.54 1  45-38  1 45.90 1 47.12 1  45-88 2 43-20  1  46.62 1 46.26 
1 4 5 . 5 0  146 .06  1 4 4 . 6 6  245 .86  1 4 6 . 4 4  1 4 6 . 3 4  7 45-42 146 .22  1 4 6 . 0 4  1 4 7 . 2 8  
1  44-42 145 .08  1 4 5 . 1 8  1 4 5 . 1 4  146 .92  1 4 7 . 6 4  1 4 6 . 5 4  145 .74  1 4 6 . 0 8  1 4 6 . 2 6  

1 4 6 . 8 2  

45-09  45-83  44'79 45'46 46'42 47-03 45'95 45.50 46-25 46-60 

1  33-24  1  34 '26 1  34-50  1  32.94 1  33-20 1 3 3 ' 0 2  2 33.16 1 32-40 132.02 133 .18  
1 3 3 ' 5 6  132 .60  1 3 4 ' 8 0  133 .12  134 '10  1 3 2 ' 3 2  1 3 3 ' 2 2  232.58 1 3 2 ' 7 0  1 3 1 - 9 0  
2 33-84  1 3 3 . 5 6  133 ' 06  133 .60  133 .12  1 3 2 . 4 4  1 3 3 ' 2 6  132 .62  1 3 3 ' 3 8  1 3 3 ' 2 8  

33-55  33-47  34 '12 33"' 33-47  3"59 33"' 3"53 3"7' 33 '12 

134 .70  131 .90  1 3 2 . 2 8  133 .92  133.30 132 .76  2 32-00 131 .84  132 .70  132 .50  
1  32.84 132 .02  132 .92  1 3 4 ' 2 4  132 .16  1 3 3 ' 8 0  1 3 2 ' 4 6  132 .90  132 .34  133 ' 62  
133 .08  133 ' 40  1 3 3 ' 6 4  1 3 3 . 4 6  1 3 3 ' 3 8  1 3 4 ' 2 8  1 3 2 ' 8 4  134 .14  1 3 3 ' 0 8  133 ' 82  

33 -51  3"44 3"95 3 s a 8 7  3"95 33'61 3"43 3"g6 3"7' 33'3I 

M - Mean of Qrou s 
w - RBIaLive wcigEt 
C - Concluded Angle 

M =  25a'85 

W = 12 '08 
I - = o '08 
w 

C = 56O 47.' 25". 86 

M =  45.-89 

, I s  .9LI 
I - - - o .06 
w 

C = 56O57'45"-89 

M =  33W'zo 

w = 3 3  '30 
T - - - o '03 
w 

C =45028~33Y.90 

M =  33"'0~ 

w = 27 '00 
T - - - 0 -04 
w 

C =3p50p33*.08 



MADRAB LONGITUDINAL SERIES. 
\ 

At XXIII (Devaraltijnda) ' I 
Februa y 1866 ; obaervetf by Captain B. R. BranJill with br ought on and Simms' 24-inch Theodolite No. 1. 

I I 
Angle between 

XXV (Mugali) 
and 

XXVI (Yatghur) 

Circle readings, teleecol)e being set on XXV (Mugali) 
0" 1' 180" 1' 79' 13' 259' 13' 158'25' 838O25' 2370 87' 67O87' S16"49' 136'49' 

XXVI (Satghur) 
aud 

XXII (Krishnamak5nda) 

M = Mean of &oupa 
w - Xelatire Weight 
C - Concluded Angle I 

and = o -07 
XXI (Kiraveri) 19.06 17-56 18'36 19-11 16-99 17-21 18-13 17.89 17-15 17-81 1 = ~ 7 ~ 2 0 '  17*'9'j 

XXI (Ehraveri) 
and 

XXIV (Patiklinda) 

XXIV (Patik5nda) 
and 

XXV (Mugali) 

At XXIV (Patilciinda) 

February 1866 ; observed by Captain B. R. B~anJilZ with Troughton and Simms' 24-inch Theodolite No. 1. 

Angle between 

XXV (Mugali) 
and 

XXIII  (Devd6nd.a) 

Circle readings, telescope being set on S X V  (Mugali) M - >lean of Grou 
w - Relative weigff: 
C - Concluded Angle 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 

+ 

5 

At XXIV (Patik6nda)-(Contircued). 

Angle betneen 

X=II  (Derarakljnda) 

and 

XXI  (Kdmveri) 

Clrcle readings, telescope belng set on XXV (Mugali) 

153' 46' 333' 45' 2320 57' 62" 66' 31209' 1329 9' 31°21' 211' 21' 1100 33' 2900 33' 

I R n ,I H n 11 ,I I 1 

157 .66  158 .38  157 ' 06  157 ' 46  157 .92  157 .82  1  57.30 157 .98  157 .14  157 .14  
157 .42  157 .32  1 5 5 ' 5 6  1 5 7 ' 2 6  1  57.60 1  55'40 1 5 8 ' 4 8  1  58.02 157 .9 '  157 .48  
157 .02  1 5 8 . 1 0  158 ' 46  1  55.30 1 5 6 ' 7 2  1 5 5 ' 2 2  156 ' 78  1 5 6 ' 6 0  1 5 7 . 8 4  157.04 

1  54'66 
1 5 6 . 4 2  , 

57'37 57'93 56'43 56'67 57.41 56 '15  57-52 57'53 57'63 57-22 

M - Mean of Qn~n 
UI - Belative ~ e i g f f t  
C - Conoladed h g l e  

M =  j 7 u ' 1 9  

w = 18 -55 
I - - - 0 '05 
w 

C = 80~30'57~-18 

At XXV (Mugali) 

February 1866; observed by Captain B. R. Branfill with Troughton and Sirnms' 24-inch l'heodolite No. 1. 

Angle between 

XXVIII ( ~ ~ ~ ~ k ~ 6 ~ ~ )  

and 

XXVII  (Batink6nda) 

XXVII  (Batink6,,da) 

and 

XXVI (Satghur) 

x=vI (satghur) 
and 

X X I I I  (Devarakljnda) 

XXIIl(De\.arakljnda) 

and 

XXIV (Patikhda) 

Circle readings, telescope being set on X Y V l I l  (Muruktljre) 

0°1' 199' 1' 79' 12' 259" 12' 158°24' 338" 24' 237'37' 57' 37' 316'u 136'49' 

n I v I I n w n n 

160.16  160.62 160 .48  161.70 1 5 9 . 0 0  160 .02  160 .58  160.64 Z61.40 160.72 
I 6 0 2 6  160 .92  160 .36  1 6 1 . 3 8  1 5 9 7 0  158 .98  1  61.38 1 5 9 7 8  160 .24  1 6 1 . 0 8  
1  59.72 1  60.70 1  59'46 1  59.90 h 62.06 1  60 .30  1  60.44 1 60.08 1 60.64 2 60.92 

h61 .00  

60.05 60.75 60.10 60.99 60.44 59.77 60.80 60.17 60.76 60.91 

124 .56  122 .30  123 ' 64  122 .42  124 .78  223 .76  122 .76  122 .60  123 .08  l 2 2 . 9 6  
124 ' 42  1 2 2 . 1 4  124 .02  1 2 1 . 8 4  1 2 2 ' 5 2  124 .48  1 2 3 . 2 0  1  23'28 2 22'90 121 .38  
124 .16  1 2 3 . 1 8  124 .04  123 .72  1 2 3 . 8 0  1 2 4 . 4 4  123 .36  1 z z . 7 q  123 .40  1  zz .g4  

24'38 22.54 23'90 22.66 23'70 24-13 13 -11  22-87 23-11 22.43 

124 .60  126 .68  124 .90  1 2 5 . 8 6  125 .22  1 2 5 - 7 0  226.14 l 26 .16  125 .68  125 ' 38  
1 2 4 '  16 1  26.42 1  25.14 1  36.54 1  27.06 1  26.36 1 25-40 1  25.78 1  26'30 1 24.98 
125 .10  1  26.32 1 2 5 . 1 4  1 2 6 . 3 4  1  26.34 124 .86  125 -32  1 2 5 . 8 4  126 .32  125 .32  

24.62 26.47 ~ 5 . 0 6  26.25 26-21 25-61  25.62 22.93 26'10 25-23  

161 .44  1 6 0 ' 4 0  161 '94  160 .38  160.74 160 .82  159 .92  160.52 160'54 160.24 
1 6 1 ' 7 0 1 6 1 . 1 8  1 6 1 ' 4 8 1 6 1 . 0 0  1 6 1 . 7 0 1 6 0 . 4 2  160 .26  1 6 0 ' 2 4 1 6 0 . 7 4  161 '54  
161 .42  1 5 9 . 8 8  161.90 160 .22  260.70 160 '76  160-40  161.00 160.08 160'zo 

61-52  60.49 61.77 60'53 61-05 60.67 60.19 60.59 60.45 60.66 

M = Mean of Group 
w = Relative Weight 
C - Concluded -10 

M =  6oM.47 

W = 33 '67 
I - - - o '03 w 

C = 47O5j '  0"'47 

M = 23". 30 

W = 6  ' 7 0  
I - - - o - 0 6  
w 

=84019,23u.30 

M =  25".71 

W = 25 '00 
I - - - o '04 
w 

=39020,25.,71 

M = 6on.,79 

= 34 '50 
I - - - o '03 

w 

C=31026 t  



MADRAS LONGITUDINAL SEEIEf3. 

At XXVI (Satghur) 

l i e k r y  1866; obeemed by Captah B. B. Brmji l l  with Froughton and Simm' 24-imh Theodolite No. 1. 

Angle between 

XX1l(g.iahn.rmLWa) 
and 

XXIII  (Devarakbnda) 

XXIII(Devarakiinda) 
and 

XXV (Mugali) 

XXV (Mugali) 
and 

XXVII (Batinkiinda) 

XXVII (Batinkiinda) 
and 

XXIX (Kadbgarh) 

Circle readings, telescope being set on XXII  (Krishnamakiinda) 
201'22' 2l02z 2800 34' 100034' 369" 46' 179'46' 78O58' 258" 58' 168" 11' 838'11' 

Y n I w e Y n n I * 
1  24-64 ha4-64 1  24-72 1 26.76 h25-00 1125.48 1  26.04 1  27'26 1  23.82 1  26.52 
Z25 .m 126.66 125.26 1 ~ 5 . 6 ~  1 1 ~ 5 . ~ 8  624.74 126.14 125.04 124.72 1 2 5 . ~ 0  
1 2 5 ' 5 8  125.52 125.56 126.12 h26.06 126.50 1  25.82 125.06 Z24.12 126 .56  

25-07 25-61 25.18 26-17 25'45 25.57 26.00 25'79 24.22 26.09 

1  7-20 h  7.88 1  9 . m  1  8.54 h 8.40 h  9 -70  1  7.06 1  6-14 1  10.42 I 8.50 
1  9-32 h 8.88 1  9-24 1  9-82 h  8.88 h  9.08 1 6 . 9 6  1  7-76 1  10.26 1  9.04 
1 7 - 6 6  1 7 - 6 2  1 7 - 7 6  1 8 ' 0 0  h  7.44 h 9-00 1 9 - 1 2  1 8 . 4 8  1 1 1 . 4 8  1 9 . 4 8  

8-06 8 -13  8.67 8 .79  8.24 9-26 7-71 7.46 10.72 9.01 

124.12 h24.24 122.94 122.46 h24.48 h24.54 124.38 125.70 122.98 123 .88  
123'50 h26.06 122 '70  122 '44  1123.82 h24.74 1 2 4 . 1 8  124.86 122.22 1  23.36 
122 '88  125.00 2 23.64 122.08 Z24.02 h24.70 122 .58  123.42 122 .74  121 .48  

23'50 25.10 23'09 22'33 24.11 24.66 23.71 24-66 22.65 22'91 

1  57.62 h56.54 1  55.96 1  58.20 1. j6.68 h53.80 1  56.94 1  55.76 1  56.44 1  55.48 
156.72 h53.12 156.28 1 5 6 ' 5 8  IL 55.82 h 54'84 1 57.20 1  56.14 159.56 156.54 
1 5 7 ' 1 8  154.46 155.78 157.74 2 55.60 h j3.60 158.06 157.36 155 '04  157.60 

156.20 157 .90  

57'17 55.08 56-01 57.51 56'03 54.08 57-40 56-42 57-14 56'54 

df = Mean of Omups 
w = Relative Weight 
C = Concluded Angle  

M = 2 5 " - 5 2  

w = 21 - 70  
1 - - - o  -05  
w 

C = 6 0 0 4 1 1 2 5 Y - 5 2  

M =  

= 9 -60 
1 - - -  0 ' 1 0  
w 

C = 52' 8' 8"-61 

M = 23'"67 

= g -80 
- - - 0 ' 1 0  

w 

c =58010,23 t t .67  

M =  56'"35 

w = 6 -76 
I 
- - - o  -15  
W 

C = 30' 2r856'.35 

At ~ x V I I  (Batink6nda) 

.January 1866 ; observed by Captain B. R. BralzJill with 5ougi~ ton  and Sinz?ns' 24-inch Z'heodolite No. 1. 

Angle between 

X S V  (Mugali) 
and 

XXVIII (Muruktiire) 

XXVIII(Murukt6re) 
and 

= (Wb) 

Circle readings, telescope being set on XXV (Mugali) 
0' 1' 180D 1' 79" 13' 259' 12' 158' 25' 338' 25' 237' 36' 5Y036' 316' 49' 136' 49' 

w tl w n 1 n w .v q 

h  2.26 1  1 -60  1  2-44 1  2.92 2 2.72 1  3.02 1  2-30 h  2.50 1  1.72 1  2.08 
h 1.92 1  2-06 1  2.38 14.00 1  2.14 1  2.78 1 3 . 7 0  h  1.68 1  2.56 1  2 - 2 2  
h  2.60 1  1.46 1  2'78 1 3 . 4 0  h 1.52 1  2.38 1  1.78 1  2-60 1  2.38 1  2.82 

2.26 1'71 2.53 3.44 2 -13  2.73 2'59 2.26 2.22 2-37 

h 8-36 1 8 . 9 6  1 8 - 1 6  1 8 . 8 6  1 6 . 8 6  1 8 . 0 8  1  8-58 h  8.94 l 8 . 5 4  1  9.82 
h 8.36 1 9.04 1 8 - 5 0  1 9 . 5 0  1 8 - 0 2  1  8.58 1 7 . 5 8  h  8.36 1  9.44 1  8.04 
h 7'84 1  9.20 1  8.38 E 8'54 h  7.50 1  8 .14  1  7-58 1  8.64 1  9.72 1 9.34 

8 -19  9'07 8 '48 8 -97  7'46 8.27 7.91 8 -65  9 -23  9.07 

lli -- Moan of GFOU 
w = blat lve  woig$t 
C = Concluded Angle 

M =  2"-42 

w = 37 -00 

I - - - o  -03  
w 

C = 560q4' pff-ql  

M =  ""53 

I = ' 5  ' ( j O  

- - - o  -04  
w 

C = 5 4 ~  ,, 8 W . 5 3  





MADRAS LONGI1TI;DINbL SERJES. 

* 

At XXIX (KailBsgarh) 

Jantta y 1866; observed By Captain B. R. Bran.11 with Boughton m d  Simms' 24-inch Theodolite No. 1. 

itf = Mean of C+rnupa 
w - Relative Weight 
C - Concluded h g l e  

M = 27"'68 

= 2 1  86 
I ' - - - o -05 

W 

C=81048'27"'68 

Angle between 

XXVI (Satghur) 
and 

XXVII (Batinlrijnd~) 

Circle readings, telescope being set on XXVI (Satghur) 

0" 1' laOO1' 79" 13' 259" 11 158'24' 338"5?4' 237'37' 67'37' 916'49' 136" 49' 

1 11 n w v I n I I I 

2 27 '64  1  26.54 1  27 '36 1 27.84 1  2 6 -  58 h  29-08 1 27.94 1 26.62 1  2 7 - 7 6  1 27.40 
1 z 8 . m  1 2 8 . ~ 0  1 2 8 . 6 4  1 2 8 . 5 2  1 2 6 . 6 8  h 2 6 . 7 2  1 2 6 . 3 8  1 2 7 ' 7 0  1 2 7 ' 9 8  1 2 8 . 7 4  
J 29 .  20 1 27.46 1 27-58  1 27.88 1 2 6 - 4 0  h  28.92 1 27.80 1 27.60 1  2 y 48 1 26.86 

h  2 7 - 2 0  

28.28 2 7 - 3 3  27.86 2 8 - 0 8  2 6 - 5 5  2 7 - 9 8  27.37 2 7 - 3 1  2 8 - 4 1  2 7 ' 6 7  

d 4 9 - 6 4  2 4 9 -  7 4  1 4 8 - 3 0  1 49.34 1  4 9 - 8 8  h 50' 2 2  1  48.34 1 49.76 1  48.70 1  49.64 = 4 ~ " ' ~ ~  
1 4 8 . 5 0  2 49.18 Z 49.30 1  48.28 1  49 .74  h 50'46 1  47.90 1 4 9 ' 5 2  1 4 6 . 1 2  1  50.08 

XXV11(Batink6uda) ~ ~ g - z ~ ~ ~ 8 ~ 8 ~ ~ ~ 8 ~ ~ 6 ~ ~ g ~ o 6 ~ ~ o ~ o ~ h ~ 8 ~ ~ 0 ~ ~ 8 ~ 8 ~ ~ ~ 8 ~ ~ 6 ~ ~ 8 ~ ~ 0 ~ ~ ~ ~ 8 ~  ur = 1 9  -01 

and h  49-60  1 - - - 0 '05 
XXXI (Anandalamalei) 

4 9 - 1 2  49 '25  48.69 48.89 4 9 - 8 9  49 .70  48.36 49 '25  4 7 ' 7 4  4 9 - 1 9  

w 

C =61O3y'4yy-01 

At XXX (Pullfir) 

*April 1865 and t J a v a r y  1866; observed by Captai~t B. R. Branfill with Troughton and Simms' 24-inch 
Theodolite ATo. 1. 

Angle between 

I 

XXX1ll (Nwi) 
and 

XXXII (Kurumkota) 

XXXII (Kurumkota) 
and 

XXXI (Amndalamalai) 

t 
XXSI(handelams1ni) 

and 
XXVII (BatinkZlnda) 

Circle read~ngs, telescope being set on XXXIII (Nagnri) 

11S042' 293' 48' 192O 56' 12' 65' 272' 7' 92" 6' 851' 18' 171' 18' 70' 90' 250'30' 

7 n n N 7 I I I H ,I 
h 6 1 . 4 0  7 ~ 6 0 ~ 0 4  h 6 3 - 2 4  h 6 1 . m  h 6 1 . 0 6  h 6 0 . 7 6  Z 6 1 ' 9 o  1 5 9 . 6 4  1 6 3 ' 7 8  1 5 8 . 9 0  
h 6 1 . 1 8  h 6 3 . 1 4  A62.76 h 6 1 . 2 4  h 6 1 . 0 0  h 6 1 . 5 0  1  59.60 1 6 0 . 7 4  1 6 0 . 8 4  h 6 0 . 5 4  
h60.40 h 6 0 . 0 2  h62.30 h 6 1 . 5 2  1 6 1 . 3 6  1 6 1 . 8 0  1  59.64 1  6 1 . 1 8  1 6 3 . 0 8  860 .74  

h  60.06 

60.99 6 0 ' 8 2  6 2 - 7 7  61.25 6 1 - 1 4  6 1 . 3 5  6 0 . 3 8  60.52 62 .57  6 0 . 0 6  

h 4 6 - 9 2  h46 .32  h 4 4 . 2 4  h 4 4 - 3 8  h 4 6 . 9 6  h 4 5 . 4 2  1 4 3 ' 7 0  1 4 7 ' 0 6  144 .30  1 4 6 ' 5 8  
h 4 6 . 4 4  h 4 5 - 3 4  h 4 4 - 2 8  h 4 4 - 1 2  h 4 5 . 9 8  h44 .94  1  46.60 1  45.94 1  47.20 h 4 6 . m  
h 4 7 . 6 8  h46 .66  h 4 4 . 6 2  h 4 4 ' 6 4 e h 4 6 . 4 6  1  44.82 1 4 5 - 2 0  1  45.28 1 45.46 h 4 5 . 8 0  

4 7 - 4 0  

M - Mean of (froup 
w = Relative Weight 
C - Concluded Angls 

M =  6 1 ~ ~ 1 9  

= 
I 

9 -96  
- - - 0 ' 1 0  
w 

c=57'46' l Y ' 1 9  

M = 45"'68 

w = lo  '24 
- I - - 0 '10 

4 7 - 0 1  4 6 - 4 3  44 '38  4 4 - 3 8  4 6 - 4 7  45-06 45 '17  46 '09  4 5 - 6 5  46.13 i w  C=55055t45~.68 
1 

h60-30 h60.80 1 6 0 . 6 8  1 6 1 . 9 8  1 5 8 . 5 2  160 .72  h 6 2 . 0 8  h 6 0 - 1 0  160 '26  158 .92  
h 6 1 . 3 6  h60 .56  1 5 9 . 3 4  Z 6 0 . 2 2  1 5 9 . 1 0  1 5 9 ' 4 8  I160.28 h 5 8 . 4 0  160 .82  1 5 9 . 1 8  
h 6 1 . 3 8  h 6 1 . 3 0  1 6 0 . 5 0  1 6 0 . 4 2  1 5 8 ' 6 0  1 6 0 ' 2 2  h 6 1 . 0 2  h 5 9 . 7 8  160.70 1 5 9 . 7 4  

6 1 - 0 1  6 0 - 9 1  60.17 6 0 . 8 7  58 '74  6 0 . 1 4  6 1 - 1 3  59 '43  6 0 ' 5 9  59 '28  

M = 60"- 23 

W = I 2  '70 
I - = o -08 
w 

c = ,.60,8' 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
"-G. 

- 

At X X X  (Pullfir)-( Continued). 

M - &form of &on 
co - Relative We& 
C - Conoludeddngle 

M=48".84 

w = r o - g o  
I - = o -09 

w 

c = 4 7 0 5 7 ' 4 8 n . 8 4  

Angle between 

t 
xxvll(Batinkandn) 

and 
XXVIII (MurukWre) 

Circle readinge, telescope being set on XXXIII (Nagari) 
11S04Y mS0CS 19a0M' 18066' 27a07' W6' 861'18' 17lo1(Y 7 0 ° w  am08(Y 

v v n m N I v T N 

h 4 7 - 4 0  h48 .08  1  49.94 1  4 7 - 8 8  1  50.96 2 51-54  148 .58  848 .58  1  48.62 1  49.18 
h 4 7 . 0 r h 4 7 . 0 2 1 4  - 9 o l 5 0 ~ 2 4 l 4 9 ~ 4 0 l 4 9 ~ 0 ~ h 4 9 ~ 0 8 h 4 9 ~ ~ l 4 9 ~ 2 o l 4 7 ~ 9 8  
h47 .24  147 .84  1  489. 50 1  48.24 1  49.24 1  49.64 h 4 9 . m  149.44 1  1 8 - 7 4  1  4 8 - 6 1  

4 7 - 2 3  47-65 49-45 48-79  49-87  50'07 48-89  49'01 48.85 4 8 - 5 9 .  

At XXXI (Anandalamalai) 

*April 1065 and t Janua~y  1866 ; obeerved by Captail, B. R. Bra~ljiZl with Troughton and Sintme' 

Angle between 

t 
XXIX (Kei&gerh) 

and 
XXVII (Batinkhda) 

t 
XXVII (Batinkanda) 

and 

XXX (Pullh) 

• 
xxx (Pullbr) 

and 
XXXII (Kurumkota) 

• 
XXXTT (Kurumkota) 

and 
XXXIV (WvandBr) 

24-inch Theodolite No. 1. 

Circle readings, teleecope being set on XXIX (Kasgarh) 

114" 98' 294' 88' 193'45' 13' 46' 272' 67' 92' 67' 8 5 F  9' 178'9' 71' 86' 261' 86' 

u I )I I N I 4 v w " 
242.68 l 4 a . 8 0  141 .96  8 4 1 . 8 6  1 4 2 . 1 6  143 .18  141 .06  h42.82 140 .56  244.24 
1  42'50 1 4 2 - 6 4  1 44-22  h42.28 1  43'04 1  4 1 ' 6 2  h 4 2 . 9 4  h 4 3 . 3 0  1  4 1 - 6 0  1  43-80 
1 4 3 ~ 3 0 1 4 2 - 1 0 1 4 1 . 7 6  h q z - 5 2  1 4 1 ~ 5 8 2 4 3 ~ 2 0 h 4 0 ' 0 6  h42 .84  1 4 2 - 8 2  143 '58  

4 1 - 8 3  4 a - 5 1  42-65  qa-22  42'26 42'67 41-35  42.99 41.66 43-87  

1  36.30 1 36-32  1  35.62 1  36-14  1 37-08 1  35-48  1  34.40 1  36.06 1  36'36 1  3 4 - 9 4  
1 3 6 . 5 8  1 3 5 ' 1 8  133 .90  1 3 5 - 4 2  1 3 5 ' 8 8  1  35-72  1 3 6 ' 7 6  136 .60  136 .66  1 3 4 ' 6 2  
1 3 5 ' 1 0  136.02 i 33.86 1 3 5 ' 2 0  1 3 6 . 3 0  1 3 6 . 6 0  2 35.62 1 3 6 ' 2 4  1 3 6 ' 6 2  1 3 5 ' 1 4  

1  33'78 

35'99 35'84 34-29  35'59 3 6 - 4 2  35'93 35'59 36-30 36'55 34 '90  

Circle readings, telescope being eet on S X X  (Pullfir) 

1ss0i4' slsOis' aia026' 8 ~ ~ 8 6 '  a9i0sa' i i i o ~ s t  IOOW i 9 0 ° w  wOaf atvat 

Y w v I N n N v it w 

h60.16 h 6 3 - 7 6  1  62.82 1  63.02 1  64-30 1  64.74 1  63.64 h 6 2 . 5 4  1  63'06 1  63 '60  
h  58.06 1 6 4 . 3 4  1  6 3 - 8 4  1  62.94 I 62.82 1  63' 16 h63.84 h64 .48  1  64-08 1  63'52 
h 6 0 . 8 2  h 6 4 - 9 2  163 .22  163 .46  163 .42  1 6 3 . 9 4  h63 .66  h62 .30  163 .96  163.76 
h62.36 h65.3a h  62 .04  

60.35 64.59 63.19 6 3 - 1 4  6 3 - 5 1  63.95 6 3 - 7 1  6 2 - 8 4  6 3 - 7 0  6 3 - 6 3  

hqo.40 h  41-22  h  38-48  1  37-84  1 38.32 1  3 8 - 3 1  Z 3 9 - 1 0  h41 .20  1 3  ' 0 4  1  39'66 
h 4 1 - 9 8  8 3 7 . 9 2  1 3 8 ' 3 4  1 3 9 . 0 0  1  38.12 1 3 8 . 5 8  h37.88 h 3 7 - 1 4  1 3  89 ' 7 2  1 3 9 ' 4 2  
h  37-70 A 39.76 1 38'48 1  38.10 1  3 7 - 8 1  1  37-96  h  37-20  h  37-36 1  39.08 1  40'02 
h  38.74 h 39.52 1  39'06 h  39-00 

39-71  39-60 38-59  38-31  38.09 38-29  38'06 38-68  38-95 39'70 

di - Yean o f  Qron 
~ L I  - Relative 
0 ' Conoluded dnele 

M = 4 2 * ' 5 0  

w = 15  - 2 0  

I - - - o '07 
W 

c = 3 4 0 1 5 ~ 4 2 ~ . 5 0  

M =  35"'74 

= 16  -96 
_ I - - o no6 
w 

C =63°57'35u-73 

M = 63#- 27 

= 6 ' 8 6  

- I = o -15 
w 

C = 7 g 0 5 8 '  f . 2 6  

M =  3tlY.80 

= 14 -30  
I - - - o -07 - w  

C = 5 3 ° ~ q ' 3 8 W * 8 r  



Be-a 
.MADRAS LONQITUDINAL SERIES. 

Norr.-R. M. denotes lteferring %k. 

At XXXI (Anandalamalai) -( Conlinued). 

M - Mean of G r o u p  
ro - Helatire Weight 
C ' 

M =  23w'15 

W = 35 -98 
I - = 0 . 0 3  
w 

C = 16O19'23"'-15 

Angle between 

t xxx (Pullb) 
and 

B. M. 

Circle readiiige, telescope beiug set on XXTX (Kailisgarh) 

l lC83 '  294°33' 193'45' 1S04$ 272'57' 92'57' 352'4 17Z09' 71'26' 261'26' 

n w I n e n v w n " 
122.78 122.92 123.38 122.38 123.88 124.12 1 2 3 - g 6  Z 23-54 l22.76 1 2 3 - r o  
l22.52 722.26 122.06 122.78 123.24 122.86 123'38 1 2 3 - 7 8  123.06 123'82 

1 23.46 1 22-54 1 23-20 1 22.76 1 25-00 1 22.00 1 23.42 1 22.54 1 23.26 1 22.90 
1 23'82 

22.92 22'57 23.12 22.64 24'04 22'99 23'59 23-29 23-03 23'31 

At XXXII (Kurumkota) 

Apri2 1866 ; observed by Captain B. R. Branfill toith Tf-ougi~ton and Simme' 24-inch Theodolite No. 1. 

df - Mean of Gmu 
to = Helatire ~ e i &  
C = Concluded h g l e  

M =  51w"7 

w = 8 '95 
- - - 0 ' 1 1  

w 

C = 78'46' grU'16 

Angle between 

XXXVI (Malnipedu) 
snd 

XXSIV (MBvanddr) 

Circle rendilige, telescope being set on XXXVI (Malaipedu) 

O0 1' 1800 1' 79'13' 259'13' 15B0 25' 338"25' 235°57' 57O 37' 316O49' 136O40' 

n n w w n I n v n I 

1 s r o 4  151.58 15c.92 152.14 147.24 2 51.84 Z 51.96 150.34 2 52.36 149.62 
150'84 2 52'42 1 50'90 1 53'72 149.20 1 50'94 1 51-06 1 50.28 1 50.18 2 50.72 
151.64 1 5 1 - 5 6  1 5 1 . 5 0  152.50 150.16 151.92 150-22 150.68 149.82 151.30 

1 50'74 152.80 150.46 

51.84 51-85 51.11 52'79 49.34 51'57 51-51 50'43 50.70 50'55 

XXXIV (Mhvmdfir) 
and 

XXXI (Anandalamalai) 

(Ananddamalai) 
and 

XXX (Pullfir) 

XXX (Pullh) 
and 

X X X I l I  (Nagari) 

I 
Z 31-30 130.90 131.66 131.64 1 3 1 - 1 2  2 31-92 129.80 2 32-74 2 30.30 Z 29.88 M =  3 l w - 1 3  
1 31'20 130.72 131'50 129.24 I? 30'74 132'94 130.22 131'54 132'76 2 31'42 
130.66 130.22 i30.70 130.42 130.60 131.10 131.04 131.36 131.96 130.78 1 , = .38 1 30.02 1 33'98 

31-05 30.61 31-29 30'43 30.82 31-99 30.27 31.88 32.25 30.69 

113.16 1 14-34 114.28 2 rz'o4 113.64 113.92 115.92 2 1 3 - 1 0  116.54 114'46 
2 14.84 114.38 114'56 115'52 115.56 114.54 115-70 114.56 113.58 113.96 
115.14 115.60 l13.82 215.22 1 1 4 - 4 8  114.84 1 15.18 114.56 2 14-86 114.88 

1 15-78 1 14.16 14-94 

14-38 14.77 14-22 14-26 14.j6 14-43 15-65 14-07 14-78 14.56 

153.40 152'54 152.16 154.26 2 53-52 2 52-92 2 53.34 151'90 150'72 2 53-72 
Z 51.76 152.36 151.86 151.66 152.14 151.54 153.06 h 5 2 - 5 6  154.38 154.08 
151'96 152'34 153.26 1 50.72 l52.00 152.28 152.48 153.04 152.16 2 52.82 

153'24 1 52'36 1 53-00 

52-37 52.41 52'43 52'21 52'55 52'Zj 53-03 52'50 52-41 53-40 

1 - - - o -07 
w 

C = 5 7 '  8131""13 

M =  1 4 ~ ~ 5 7  

, = 25 .42 
I - - - 0 -04 
w 

C =44O 6 ' 1 ~ " s ~ ~  

M =  52"-56 

= 29 .45 
I - - - o -03 
w 

C = 40° 8'5zU-58 



PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 
39,*. 

At XXXII (Kurumkota)-( Coniinued). 

Angle between 

XXXIII (Nlynri) 

and 

XXXV (Chgmbedu) 

XXXV(Ch6mbedu) 
aud 

XXXVI (Malaipedu) 

Circle t.eadings, telescope being set on XXYVl (Malaipedu) M- Mean of ChPn 
w - Relative ~ e i g G  

0-1' 180" 1' 79" 13' 269" 13' 168°25' 338O25' 3 9 7 O  37' 57'37' 8160 49' 136"49' C - Concluded Angle 

'I Y 0 # v Y I # Y # 

111.96 1 13-34 113.34 2 12-46 110.54 112.92 111.88 t? 14'70 111.58 I I ~ ' I ~  
113 '58  113 '50  112 .98  Z I Z - 0 6  2 11-86 113.04 2 12-94 h 14.60 112-02 111.66 
l 1 2 ' 8 2  i 1 1 - 4 4  2 13.08 114.38 1 13.10 2 13-86 11z .48  112.91 811'92 111 '72  

2 14.30 l r 1 . 9 8  
113 .46  

11-79 I j . 0 9  13-13 12'97 12.65 13-27 12-43 13-55 11-84 11.84 

117.66 1 1 7 ' 1 4  117.82 117.74 2 ~ 0 . 8 0  116 .74  l 1 7 . 0 8  117.18 117.36 1 zo'zo 
1 16.06 116.82 1 18-10 l 1 7 . 2 2  118.76 2 17.46 2 17.38 1 14-70 117.24 118.62 
1 1 7 ' 7 0  1x7 '5 )  117 '48  117.54 1 17.88 116.90 118.0z 116 .50  1 17.56 118 '38  

216-40 1 17-36 
116.52 

17'14 17-17 17.80 17.50 18.07 17.03 17-49 16-44 17-39 19.07 

At XXXIII (Nagari) 

March 1866 ; observed by Cnptain B. R. Bvan$ll with Troughton and Sintme' 24-inch Theodotite No. 1. 

M = 1 2 ~ ~ 7 6  

W = 19 '01  
I - - - o '05 
w 

C = po0z7'raa*7g 

M =  17n.51 

= 13 .a3 
I - - o -07 
w 

C = 69'22' 1 7 ~ ~ 5 1  

Angle between 

XXXV (Chgmbedu) 

and 

XXXII (Kununkota) 

XXXII (Kurumkota) 

and 

XXX (Pullfir) 

Circle re~~dings, telescope being set on XXXV (Chgmbedu) 
130" 13' 810" 18' 209" 24' 29' 24' 2880 36' 1080 36' 7" 49' 1870 49' 870 1' 267" 1' 

I Y Y II I 'I * w 0 I 

h 56-78 h 54-88 1 53-14 1 55'78 1 52.94 1 55-10 1 54-32 2 55-30 h54-84  h57'90 
h 55-30 h 56.00 1 53-21 1 55.64 2 55.70 2 55'46 1 53-18 2 54-44 h 54-38 h56.34 
h54.92 d53.97 1 51-76 155.62 154.96 h57.92 252.72 156.68 h54.88 h55.52 

153 '56  h 54-68 

55.67 54'95 53-04 55'68 54'53 56-16 53'45 55'47 54-70 56-59 

h 1 0 . ~ 0  h 10.50 Z -70 1 7.40 1 9.54 h 9.00 1 9 -  1 2  1 8-08 h 10.34 1 1 2 . 0 ~  
h10.78 h 1 1 . m  1 1. 4 110.08 1 7-78 h 9.42 Z r o . r 8  1 9-06 h 9-22 111.44 
110.58 d 9 - 2 8  I I I . ~ ~  1 9 -46  1 8 - 6 8  h 9.28 111.46 h10.56 110.14 1 8.74 

hxo-66 

10'52 10.26 10'17 8 -98  8'67 9.23 10'29 9'23 9-90 10'72 

df - Mean of @mu 
w - Rslstivs ~ e i g G  
C - Concluded Angle 

M = 55"*0a 

: = 6 ' 7 4  
- = o '15 w 

C = 4 a 0  6'55"01 

M =  9"'80 

W = 12 '91 
I - =  0 . 0 8  . w  

C = 8z0 5' 9"-81 

At XXXIV (Mdvandbr) 
*April 1866 and tJanuary 1880 ; observed by Lieut.- Colone2 B. R. BranJll with Troughton and Simme' 

24-ilrch l'heodolite No. 1. 

Angle between 

XXXI(Anandalama1ai) 
and 

XXXII (Kurumkota) 

r 

Circle readings, teleecope being set on S X X I  (Ansndalamalai) 
118" 18' 20s" 11' 197" a' 17~24' 276036' 980 86' 355'48' 176'48' 7 k V  246" 0' 

# a II q 0 * w a # 

1 5 3 ' 6 4  1 5 2 - 9 4  2 52.90 152-90  152.66 153.38 153.06 152.60 152'78 152'96 
154.52 2 53.40 2 52.58 2 53-40 153 .88  152 .56  152.70 1 53-24 2 53.20 2 52-02 

153.80 153 .34  152.28 153 .24  153.12 253.48 1 5 1 ~ x 0  1 5 3 ' i r  251.80 

54-08 53-38 52'94 52-86 53-26 53-02 53-08 52-31 53-04 5a.26 

df - Blean of Gmu 
to = Relative ~ e i g K  
C - Concluded Angle 

M = 53"*0z 

W = 28 '30 
1 = 
w 

C = 6 9 ° 3 6 ' 5 3 u a o ~  



40, ff. MADRAS LONGITUDINAL SERIES. 

At XXXIV (Mdvand6r)-( Cmtinued). 

M - Y e r m o f h n  
a - ~ e ~ i r e  wekg 
C -- Concladeddnglo 

M = 1oU.76 

w = 59 '17 
- = o '0% 
I 

w 

C = 48O 34' loa. 76 

M =  54U'3x 

w = 7 '00 
I - - 0 '14 
W 

C '43013.54a.3' 

M =  48*-17 

w = 1% '50 
- I - - o - 0 8  
w 

~ = ~ ~ o ~ 8 t ~ 8 a . ~ ~  

Angle between 

XXXII (Kuromkota) 
and . 

XXXVI (Malaipedu) 

t 
XXXVI (Malaipedu) 

and 
XXXVIII (Tirumani) 

I 

t 
XXXVIlI(Tirumnni) 

and 

XXXIX (Avirimodu) 

Circle readinge, telescope being set on XXXT (bdalarnalai) 

118'1f e98011' lU7"M' 17Oa4' %78"86' W86' 8 6 r U  17S048' 76'0' 266%' 

R 4 w ll 4 4 R R 4 u 

h10.62 1 10.66 1 1 1 . 1 2  1 10'08 z10.00 110.74 1 10'34 1 10.98 ~~~~58 1 11'42 
h10.94 210-88 1 1 0 - 9 6  1 9'44 2 10.54 2 11-18 110.42 111'12 110.78 1 10.96 
1 10.30 1 10.94 Z 10.62 1 11-12 1 11-08 1 10.72 1 10.86 Z 11-56 Z 10.82 2 11-68 
2 9 - 5 4  

10'35 10.83 IO.90 1 0 . 2 1  10.54 10.88 10.54 1 1 - 2 2  10'73 11'35 

1 52.81 1 56.50 R 53-31 2 56.78 2 52.89 1 54.77 k 53-75 1 55-14 1 52-30 1 53-40 
154.00 154.88 854 '03  155 .59  153.24 154 .86  154.97 155.92 Z 54.68 154 '15  
153.51 155.51 h53-32 155.82 151 .97  156 '31  h54-91 152.68 152.66 154 '63  

53'44 55'63 53.55 56.06 52.70 55.3' 54.54 54.58 53.21 54.06 
I 

1 49-02 1 47-44 h 49.25 1 47.26 1 48-26 1 47-61 h 48.47 1 46'53 1 4 '97 1 48'85 I 2 49'32 2 49.20 h49-00  1 46.61 1 47'44 1 48'57 147.92 2 46-22 1 4 .36 148'86 
1 4 9 . 0 4 2 4 6 . 9 7  h 4 8 . 8 7 1 4 6 . 5 2  l q 7 . 1 4 1 4 8 . 2 8  h48.01 1 4 8 . 9 5 1 4 9 . 3 4  147.82 

49'13 47-81 49-04 46-80 47.61 48-15 48-13 47-23 4 9  48.51 

At XXXV (Chdmbedu) 

Hay 1865 ; obeerved by Captain B. R. Brmjil l  with Troughton and Sinvms' 24-inch Theodolite No. 1. 

Angle between 

1 55-66 1 55.04 2 56.18 158.52 1 54-14 d54.38 1 56-40 1 57.68 d55-31 156-12  M =  55*'55 
155 '58  2 55.90 155.72 155 ' aa  158.12 d54-44  255.50 158 '48  d56.61 d59.98 

x x x m ( - D o m e O b ~ - )  Z 53-64 154.70 1 56-76 1 57.14 d52.12 d49.20 d57.86 w = 6 -21 
and 155'20 d 54'30 d 5a. 20 d56.08 I 

d 52.46 d 54-46 - = o a 1 6  
XXXVI (Malaipedu) d 54-36 w 

C = 48" 30' 5sa 05.4 

54-20 55'70 55'79 56-40 55'75 55'31 54'39 54'89 55'74 57-31 

1 39-18 Z 39'54 Z 39-84 1 39'08 1 39-32 Z 41-20 2 39-32 1 42-28 1 41-06 Z 38.26 M = 3gY '97  
139 '28  139 '80  141.62 Z 40.08 140.40 140 .00  140.90 840.16 140 '46  2 38.60 xxxvl (Mak~du) Z 39-38 Z 39.74 1 39-94 Z 39-30 1 40.40 1 399.6 1 41 -76 1 40.26 1 39.92 1 38.70 = 17 .46 

and 139 '00  139 '80  I 
- =  0.06  

XXXII (Kurnmkota) w 

39-15 39'69 40.47 39'49 40.04 qo'aa 40.66 4 0 . p  40.11 38'84 C =52°36 '3ga 'g6  

Circle readings, telescope beiug eet on XXXVII (Madraa Dome Observatory) 

WU)" 43' 100°43' 869" 55' 179" 65' 70°8' 260°7' 1580 e(Y 3980 20' ZST 82' 57°32' 

n 4 4 n n 4 I t n 4 

151'90 157 '18  1 5 5 ' 4 8  156'32 153.58 1 5 7 - 1 0  1 55.54 1 57-86 d55-29  156'52 

dC - Mean of k u p  
co - Relative Weight 
C = Concluded Angle 



PRINCIPAL TBIANGm.ATION. OBSERVED ANBLEB. 
''-G. 

At XXXV (Chi5mbedu)-(Continued). 

df  - Mean o f  (Itmu 
a = Bslative 
C - Conoluded Angle 

M = 55Y'3 j 

W = 
I 

9 ' 95  
- = 0 ' I 0  w 

C = 6 1 O 2 5 ' 5 5 ~ - 3 6  

Angle between 

-11 (~ouumlr~t,,) 
and 

-111 (Nagari) 

Circle readings, telescope being set on XXXVII (Madraa Dome Obeervatory) 

W 4 8 '  1000 48' 869O 66' 179' 66' 79'8' 269" 7' 16BO 20' 838'20' 297' 32' 67'82' 

I w v I v a I * # 

1  5 7 - 1 3  1  55.20 1 5 4 ' 5 2  1 5 4 ' 8 4  1 5 6 - 9 8  2 5 4 . 6 8  2 55'36 1  53-52  1  55-92  1  57 '94  
1 5 5 ' 5 2  2 54.94 1 5 5 ' 0 0  1 5 5 ' 2 0  2 54-62  2 5 4 - 0 4  2 5 5 . 1 6  h 5 3 - 3 4  1 5 8 . 7 2  1 5 5 ' 1 4  
1 5 5 - 2 2  2 55.54 1 5 5 . 8 4  1 5 4 ' 8 2  1 55.32 1 5 4 - 7 0  1 5 6 ' 4 4  153 .80  1 5 5 . 8 0  1 5 5 ' 5 2  

2 5 6 - 3 1  

55 '95 55-23  55-12  54 '95 55 '64  54 '47  55'65 53 '55  5 6 - 6 9  56-20 

At XXXVI (Malaipedu) 

*May 1865 and tpebrwary 1880 ; observed by Lieut.- Colonel B. R. Bra.nJil2 with Doughton and S h m '  
24-inch l'heoclolite No. 1. 

M - M ~ ~ I I  of Gtrou 
(D - bhtire weigK 
0 - Conoluded h g l e  

M = 17"'43 

to = 14 .30 
- I - - o '07 
w 

C = 4 3 ° 4 6 ' 1 7 w m 4 3  

M =  11w'63 

w = 23 ' 8 0  
I - - - 0 .oq w 

c = 3 5 ~ 4 4 # 1 1 w . 6 3  

M =  5 7 u ' 1 3  

w = 2 3  '30 
_ I - - o -04 
w 

C = 6 5 0 3 9 ' 5 7 u a ~ 3  

M =  20u'74 

w = 27 *80 
- I - - o -04 
w 

= 560 19' no~.74  - 

Angle between 

t 
X L I ~ ~  (mrng$) 

and 
XLII (Nanmangdam) 

t 
XLII (Nanmangalam) 

and 
XLI (PudupBk) 

t 
XLI (Pudupslr) 

and 
XXXVIII (Tirumani) 

t 
XXXVIII (Tirumani) 

and 
XXXIV (Wvandb) 

Circle readings, telescope being set on XLIII (MBnghd) 

0" 1' lw 1' 790 18' 2690 18' 158'24' 838O 84' 23T 87' 67'87' 816'49' 186°49' 

a I v I * v I ' 
h  17-23  1 17-86  1 16-25  1  1 8 - 7 8  i 1 7 - 1 9  h 17 '47  1  17-08  2 18.18 h  1 8 - 6 5  h  1 7 - 2 8  
h  17-56  h  18.09 2 16-07 I 17.18 h  15-75 1 ~ 1 7 - 6 2  1  1 7 - 9 9  1  1 8 - 5 0  h  1 7 - 1 7  h  17.01 
h  17-33  1  18 .19  1  1 5 - 9 4  1  18 '00  h  15.20 h  18.05 1  17 '6a  1  18.29 h 1 8 . 2 8  h I 7 . 0 4  

1 7 - 3 7  18-05 16-09  1 7 - 9 9  1 6 - 0 5  17.71 17-56  1 8 - 3 2  18-03  1 7 - 1 1  

h 1 1 . 4 8  1 1 1 . 6 4  1  1 3 - 2 9  1  10.70 h r 1 . 7 g  h 1 1 . 6 3  1 1 2 - 7 8  1 1 0 - 9 1  1 1 1 . 1 8  h 1 r . 1 4  
h 1 2 - 2 5  h ~ o - 7 9  1  1 1 - 8 5  1  1 1 ' 0 6  h 1 2 . 6 6  ~ I I - 4 6  1  12-43  1  9 ' 9 4  ~ I I - 7 9  h 1 z . 6 0  
h 1 2 . 1 2  1 1 2 . 4 9  1 1 1 . 4 3  1 10.03 h 1 2 . 9 2  h 1 1 . 2 9  1 1 1 . 9 3  1 9 - 9 5  ~ I I - 1 3  h 1 1 . 1 7  

11.95 1 1 - 6 4  1 2 ' I g  10.60 12-46 11-46  12 '38  10.17 11 '37 1 1 - 9 7  

h  57-16  h 5 6 2 2  1  56-97  1  56.02 I 5 7 5 0  h 5 6 . 5 8  1  55-98  1  5 7 - r a  h 5 6 . 7 4  A 5 7 - 1 1  
h 57'47 h  56 '61  1  57 '89 1  56 '57 h 57-87  h 5 7 - 4 3  1  56-05 1 58.56 h  57.41 h  5 7 - 2 7  
h  57 '22  2 55.92 1  58 '16  2 5 7 - 2 9  h  5 7 - 9 3  h  56.80 2 5 6 - 3 9  1 57-86  h  57.74 h  5 7 - 8 8  

5 7 ' ~ ~  56 '25 57 '67  ~ 6 . ~ 3  57-77  5 6 - 9 4  56.14 57 '85 57-30  5 7 - 4 3  

h  20-og h z o - 4 6  2 20'09 1  2 2 - 1 1  h  1 9 - 6 5  h a 1 . 3 2  1  20.06 1  21.70 120 .69  h  20.60 
h a o . 7 3  h 2 0 . 6 1  1 2 2 ' 0 3  l 2 1 . 6 a  1 z o . o ~  h z o - 9 7  1 2 1 - 1 7  123 .47  h ~ o - 8 5  h 1 9 . 8 9  
h 2 1 - 4 0  l 2 0 . 6 2  Z21 .28  l a 2 . 0 3  h 1 9 - g g  h ~ o - 3 4  120.83 I 1 9 - 5 4  h 2 0 - 6 b  hao .46  

20.74 20.56 1 1 - 1 3  1 1 - 9 1  19.90 20.88 20 '69 10.57 10.73 10.32 



MADRAS LONGITUDINAL SERIES. 

I 

At XXXVI (Na1aipedu)-(Cmthued). 

M - Mean of b u  
w - %latire weigE 
C - Concluded a l e  

60"'74 

w = 18 ' 4 2  

_ - - o -05 I 

w 

c = 52'39' 0 ~ ~ 7 5  - 

M = f . 3 9  

= 43 .50 
- - - 0 ' 0 2  
w 

c = 5 8 0  5w-39 

M = 20"- 38 

= 2 9  .40 , - - - o -03 w 

C = 62' 2' 2oa*38 

Angle between 

a 

XXXIV (Mhandbr) 
. and 

-1 (Kurumkota) 

(Kurumkoto) 
and 

XXXV (Chirnbedu) 

XXXV(ChBrnbedu) 
and 

H X X v l l ( ~ D o m s O - t o r J )  

Circle readings, telescope being set on XXXIV (MhvandGr) 
179" 86' 869"35' 258' 47' 78' 47' 837" 69' 167" 59' 67' 11' 237" 11' 1360 28' 816'29' 

n I) n n u n w n n e 

163.48 160.40 161.24 161.20 160.46 1 59.14 160.96 161.46 1 61-68 160.74 
1 61 - 36 1 60- 76 1 62'06 1 60.06 1 60.74 1 60.30 1 60.80 1 60.40 1 60' 16 1 60' 54 
160.96 160.40 162.86 160.58 160 .04  1 59.76 161'36 161.04 159.42 159 '98  
1 59'48 
1 60' 96 

61-25 60.52 62'05 60.61 60.41 59.73 61-04 60-97 60.42 60.42 

2 4 - 8 8  1 5.78 1 6 - 1 4  1 5'76 1 4'84 1 5.92 1 4 - 2 4  1 4 - 7 8  1 4 . 7 4  1 4 - 9 0  
1 4 - 5 8  1 5 - 1 4  1 4 - 8 6  1 5.66 1 6 - 3 4  1 5-06 1 5.54 1 4 . 8 4  1 5-20 1 6 . 9 4  
1 6 -14  1 5-44 1 4.66 1 5-46 1 5.60 1 6.28 1 4-84 1 4.90 l 6 . 2 2  1 5.96 

5.20 5-45 5'22 5'63 5 '59 5'75 4'87 4-84 5'39 5'93 

l 2 0 . 7 2  1 19-90 119.86- l 2 0 . 7 0  1 2 0 - 2 2  120.54 1 2 1 * 2 0  121.36 119.92 120-60 
l 2 0 . 9 6  120.18 1 a o . g o  Z 1 9 . 8 0 l  20.18 1 ~ 0 . 9 8  121.04 1 2 0 - 5 0 1  19-86 118.52 
1 1 ~ ~ ~ 6 1 ~ o ~ ~ ~ 1 ~ 1 ~ o ~ 1 ~ o ~ ~ 6 1 1 8 ~ ~ 6 1 1 ~ ~ ~ 6 1 ~ 1 ~ 6 ~ 1 ~ 1 ~ ~ ~ 1 1 ~ ~ ~ o ~ ~ 0 ~ ~ 0  

20-41 20.34 20.46 20-42 19-79 20.43 21'29 21-03 19-83 19.77 

At XXXVII (Madras Dome Observatory) 

June 1866 ; obserued by Captain B .  R. BranJill with Troughtort and Simms' 24-inch Theodolite No. 1. 

i~ - Mean of G)TOu 
w - ~elstive we& 
C - Concl~ded Angle 

ill = 4 f . 0 7  

= 
I 
- = 0 .lo 
w 

C = 6 g 0 2 6 ' 4 7 " - o 8  

Angle between 

XXXVI (Malaipedu) 
and 

XXXV (Chgmbedu) 

Circle readinge, telescope being set on XXXVI (Malaipedu) 
8a0 9' 163" 9' 6z021 2420 2 1  141° 84' 82i0 84' 2200 48' a0 46' 29g068' 11g0 68' 

n n r( w n n n v e n 

247.52 149 .48  148 '88  147.68 145.88 144.02 145 '82  1 4 7 - 7 6  147.52 h46.94 
1 49-06 1 47-04 1 46-46 1 47'78 1 47.86 1 46.12 1 44.88 1 48.20 1 47.22 L 46-62 
147.46 1 4 5 ' 8 6  1 45 * 2 0  146.20 1 46.90 1 4 7 ' 9 8  145.66 147.16 146.88 h47-84  h49.18 

147.18 h47.76 

48.01 46.90 47.18 47'45 47.24 45.27 45-95 47-61 47-44 47'62 

At XXXVIII (Tirumani) 

Januury 1880; observed by Lieut.-Colonel B .  R. BrartJill with Troughtola and Simms' 24-inch Theodolite No. 1. 

Angle between 

XXXIX (Avirimodu) 
and 

XXXIV (Mhvandfir) 

b 

Circle readings, telescope being set on SXXIX (Avirimodu) 
0" 1' 180" 1' 79" 18' 269' 18' lMO 26' 838' 26' 237" 87' 67" 37' 816" 49' 136'49' 

n n n n e 4 n 4 n e 

h35-39 h37-27 135.15 136 '49  h34.01 h36.56 135 '99  136.85 136.75 h33.93 
h 34-95 h36-36 1 36.12 1 36.62 h35.47 h36-36 1 36.43 1 36.94 h35-05 h34.56 
h34~-83 136 .60  1 35.82 135 .53  h35.28 h36.21 136.14 136.29 h35.85 h34.11 

1 35'69 

35-06 36-74 35-70 36-21 34-92 36'38 36-19 36'69 35'88 34.20 

3f - Mean of Oron 
w - ~ e l s t i v e  W+K 
C - Concluded Angle 

M =  35Y*80 

:= 
' 3  '34  

- = o .07 
w 

C = 8p039' 351-8~ 



PRINCIPAL !TRIANGULATION. OBSERVED ANGLES. a-,. 

' 
At XXXVIII (Tinunani)-( Corctinzced). 

M - Mean of &on 
a = ~e la t ive  
C ' Co"luded 

M =  47".60 

: = 47 '84 
_ - - 0 ' 0 2  
W 

C = 8 0 ° 2 6 ' 4 7 " * 6 0  

M = 41". 87 

SO = 20 '00 
I - = o -05 
w 

C = 4 5 0 4 5 r 4 1 m . 8 7  

M =  '"'59 

w = 40 '00 
I - - - 0 .oj 

W 

C = 60°25'  2"'59 

M =  521"34 

= 1 3  ' 2 0  
I - - - o -08 w 

( 7 = 8 5 0 q 2 # 5 1 U , 3 4  

Angle between 

XXXlV(M4vandfir) 
8nd 

XXXVI (Malaipedu) 

XXXVI (Malaipedu) 
and 

XLI (Pudup4k) 

Circle readings, telescope being set on XXXIX (Avirimodu) 

0" 1' 180" 1' 79" 18' 259" 13' 158O26' 838' 25' 287'37' 67" 37' 3180 49' 1860 49' 

* m n w n n w w v w 

h 47.57 1 4 7 . 6 2  2 47-19  2 4 7 -  16 h 4 8 -  19 h 46-76 2 46-66 1 47'54 1 46.74 h 4 7 - 9 3  
h47 .89  A47.92 1 46'66 1 47.37 h 4 7 - 7 0  h 4 7 - 4 2  1 47'58 2 48-00 h 4 8 . 0 3  h47.78 
h 4 8 - 6 1  Z 4 8 - 2 1  2 46.68 1 4 8 . 8 1  h47 .59  147 .30  147 .12  148.36 1 4 7 . 7 4  h47 .62  

1 4 7 . 1 5  

48-02 47-92  4 6 - 9 2  47-78  47.83 47.16 47-12  47-97 4 7 - 5 0  47.78 

h 4 2 - 1 7  h40.42 1 4 2 . 6 9  240.97 h41 .58  h 4 1 . 7 1  142.04 1 4 1 . 8 1  1 4 2 . 2 5  h 4 3 - 1 0  
h42.35 h 4 0 - 8 6  1 4 2 . 4 4  1 4 1 . 6 1  h 4 1 . 7 4  6 4 2 - o r  2 40.96 2 4 2 - 5 2  h 4 0 - 4 2  h 4 3 . 3 9  
h 4 1 . 8 4  1 4 1 - 0 3  2 42-52  1 41.01 h 42-07 h 4 1 - 3 2  1 41.90 2 42.27 h 4 2 - 0 9  h 4 2 . 8 3  

42.12 40.77 42-55 41.20 4 1 - 8 0  4 1 - 6 8  4 - 6 3  42'20 41-59  43.11 

h 3 . 1 3  1 3 - 2 4  1 2 - 0 5  2 2 . 8 0  h 1 . 8 1  h 4 . 0 4  2 2 - 1 6  1 2 - 2 8  z 1 . 2 1  h z . 4 2  

At XXXIX (Avirimodu) 

January 1880 ; observed by Lieut.-Colonel B. R. Bransll with Troughto* alzd Sirnma' 24-hch Theodolite No. 1. 

XLI (Pudupik) h 2.98 h 3 - 0 1  1 3 . 2 3  t z - 1 5  h 2 - 2 2  h  3 - 7 7  2 2.75 1 1 . 8 5  h 3 ' 9 5  h 2-09 
and h 2.81 1 3-06 2 1 - 8 9  1 3 - 1 1  h 2 -36  h 3.88 1 2.15 1 1.48 h 1 - 6 1  h 2.31 

XL ( h m a i  KunnatGr) 
2-35  1 - 8 7  2 - 2 6  2.27 

XL(ManamaiKunnatt2) 
and 

XXXIX (Avirimodu) 

M = Mean of Urou 
w - Relative weig& 
C = Concluded Angle 

M=38".04  

w = 10 ' 2 0  
1 - - - 0 ' I 0  w 

( 7 = 5 g 0 4 1 ' 3 g ~ - 0 4  

M = 53"'90 

= 2 2 ' 2 0  
I - = 0 '05 
w 

c ' 4 5 0 * 2 1 5 3 u . 9 0  

Angle between 

XXXTV (Mivandir) 
snd 

XXXVIII (Tirummi) 

XXXVIII(Tirumeni) 
and 

XL (Manamai Kunnetdr) 

h52.06 h 51.88 2 53.19 2 52-46 h53 .68  150.79 2 5 2 - 7 0  1 51-94  2 52.96 h52.89 
h50 .90  h51 .55  1 5 1 - 9 5  1 52.65 h53.27 h51 .35  1 52-44  1 5 1 . 0 2  h 5 3 . 9 3  h53.*01 
h 52'29 1 50.71 1 51.89 1 52-26 h 53-28 h 51.19 1 52.36 1 52.36 h 53'82 h53.30 

5I.75 5 1 . 3 ~  5"34 ~ " 4 ~  53'4I 5  S2'5O 5"77 13-57 53"7 

Circle readings, telescope being set on XXXIV (MBvandGr) 

105" 66' 283" 56' 183" 7' 8'7' 26aO 19' 8%' 19' 841°31' 161°3% 60" 45' aL00 44' 

w w m 4 n n n n a m 

h38.67 h 38.44 2 37-59  2 37.01 h 40.05 h 37-26 1 38.55 2 37.40 h 3 7 - 5 0  h 36-75  
h 3 7 ' 7 4  1 3 8 - 2 4 2  37'37 1 3 8 . 9 4  h41 .08  h 3 8 . 4 4  1 3 8 ' 5 9  1 3 6 ' 8 9  h38.72 h 3 6 - 1 7  
h 38'65 1 3 7 ' 8 1  1 37-05 1 38'38 h39 .57  h 3 7 - 6 5  2 38'42 1 37 '43  h37 .83  h 3 7 - 1 4  

38'35 38-16  37-34  3 8 - 1 1  40.23 37-78  3 8 - 5 1  37 '24  38-02 36.69 

h 53-36 h 52-64 1 54-94  1 53-29  h 53'93 h 53'78 1 54-67 1 54-16 h 53-48 h 54.87 
h53 .75  1 5 3 - 1 0  1 54.68 1 52-89  h53.29 h53 .24  1 54-56 1 53.91 h53.46 1 5 5 . 5 4  
h54 .36  1 5 3 ' 7 5  154 .72  1 5 3 . 6 7  h54.09 h52.75 154 .72  1 5 4 ' 2 0  h53.47 h53 .86  

13-82  5 3 - 1 6  54.78 53.28 53.77 13-26 54'65 51-09  53'47 54'76 



&-Q. 
MADRAS LONGITUDINAL SERIES. 

At XL (Manamai Kunnath) 

January 1880 ; observed by I;ieut.- Colonel B. It. BrMlJiZl with TTozlghtw and Simm' 24-inch 
Theodolite No. 1. 

af - MBU~ of amn 
lo - ~ e l a t i v e  Weigg 
C - Conoluded dngle 

M =  1 5 ~ ~ 3 1  

w = 18 -50 
I - - - 0 '05 
w 

c =490 4p151031 

M =  1 ~ ~ ~ 3 7  

: = 33 '30 
- - - o '03 
w 

c = 730 16m.37 

Angle between 

XXXIX (A~rimodu) 

and 

-1 XXXVIII ('.Lhmam 

XXXVIII (Tirumani) 
and 

XLI  (PudupBk) 

Circle readings, telescope being aet on XXXZX (Avirimodu) 
122" 17' 8020 17' 201" 29' el0 29' 2800 41' 100° 41' 85S06S' 179' W 79' 6' 886S0 6' 

v v v v v I w v e 

h16-73 h14-15 214.24 2 15-07 Z 15-21 1 1 4 ' p  h15-23 h15.89 214-19 115 .30  
h 15-79 h 15-89 1 15-94 1;15.50 1 16.11 h 14-13 h 14.64 h 17-09 1 14-58 1 15.77 
h 16-41 h 15.44 1 13-97 1 14-70 1 16-13 h 16-23 h 14-57 h15-36 1 13'97 1 16-01 

16-31 15-16 14-72 15'09 15-82 15'09 14-81 16-11 14-25 15-69 

h 16-34 h 16-20 1 16-11 1 17-55 1 16-55 1 16-61 h 14-70 h 15-41 1 16-50 1-16-49 
h16.34 h16.24 1 16.62 1 17.31 1 15.69 h 16-64 h 15.78 h15-99 1 16.80 1 16.39 
h15-33 h 16.73 1 17-02 1 17.11 1 16-81 h16.15 115.75 h16-34 1 16.62 1 16-85 

16-00 16-39 16-58 17-32 16-35 16-47 15.41 15'91 16.64 16.58 

At XLI (Puduphk) 

Janua y 1880 ; observed by Zieut.- Colonel B .  R.  Br*agz$Zl with Trozlghton and Simm' 24-inch 
I'heodolite No. 1. 

M Mean of Gmu 
w = ~ ~ P t i v e  
C -- Concluded Angle 

M =  42"*18 

w = 16 .40 
- = o 006 
w 

c =46022n4zw-,g 

M =  23"'02 

= 47 
I - = 0 ' 0 2  
w 

c =68034na3~.02 

dd = 44"' 10 

= 43 .50 
I - - - 0 '01 
w 

C = sIO 44u*ro 

M =  ""'44 

= a3 
I 
- = o -04 w 

c =36020'2,~.44 

Angle between 

XL(Md'Kmtb) 
and 

XXXVIII m m a n i )  

XXXVIII (Timmani) 
and 

XXXVI (Malaipedu) 

XXXVI (Malaipedu) 
and 

511 (Nanmangalam) 

XLI I  (Nanmangalam) 
snd 

XLV (Injnmbbkem) 

Circle readings, telescope being eet on XL (Manamai Kunnatdr) 
0'1' 18001' 19O13' 259'19' 168'26' 33S026' 231037' 67'87' 816'M 186'49' 

I I e v v I w @ v 

h42.42 h43.58 140.67 142.34 h40-54 142.55 Z 43-63 142.36 h41.71 141.47 
h41.67 h43.46 141.35 142.37 140.74 142.17 142.09 h42.29 z41.94 142.47 
h42.42 143.11 141.99 Z 42.86 h40-75 143.05 2 42-13 h42.68 Z 41-84 142.71 

42-17 43-38 41-34 42'52 40.68 41-59 42.62 42-44 41-83 42-21 

123.50 123.11 1 22-78 1 21-72 122.93 1 22.84 1 21-58 1 23-51 h24.08 Z 22-71 
h23.14 h22.64 122.94 1 22.25 hag-36  122.90 123.25 223.57 123 '57  122.71 
h 22-85 1 23.42 1 22.32 2 22.84 h 23-67 1 23-48 1 13-42 h 21.65 1 23.93.1 22.85 

23-16 23.06 22.68 22-60 23-32 23-07 22.75 22'91 23'86 22'78 

h43-20 h 44'33 1 44-29 1 44'88 h 44'47 h 43-05 Z 44-41 1 44-31 h44.15 143.52 
h 44-30 h 44.87 1 44.28 1 44.27 h 44-45 1 43'53 1 44.42 1 44'16 1 43'79 1 43'73 
h43-82 1 4 4 - 7 9  145-07  143 .72  h43-88  143-92  144.62 h44.38 143 '62  142'92 

43-77 44-66 44'55 44-29 44'27 43-50 44-48 4 4 ' ~ ~  43'85 43-39 

hr1 .91 h 20.43 1 22-70 l21 .76  h 21.95 h 21-15 Z 21.15 221.98 h20.48 122.21 
h22.07 hz1'21 l21 .18  1 2 1 - 6 8  h 19-71 121.93 221.37 1 2 0 - a 3  120 '77  ~~~~29 
haz-10 1 19.89 Z21.17 121.66 hz1.81 120.36 l zo .91  h22.43 2 21'40 122.54 

- . 

22.03 20.51 21.68 21-70 21.16 21'35 21-14 21-55 20.88 22.35 
4 



PRINCIPAL TRIANGULATION. OBSERTED ANGLES. 
45-G. 

At XLII (Nanmangalam) 

Febrmary 1880 ; obeerved by I;iecct.- Colotzel B. R. Branfill with Troughton aaltd Simms' 24-inch Theodolite No. 1. 

M - Mean of Qron 
ro - Relative 
C ' Concluded 

M = 4 f W * 9 1  

w = 2 4  ' 4 0  

- r - - o -04 
w 

c = 8 6 ° 3 3 ' 4 7 Y - 9 1  

M = 34" '92  

= 4' '7' 
1 - - - 0 ' 0 2  
w 

C = 7 3 0 5 9 1 3 4 e . 9 2  

M =  4w'98 

w = 21 ' 7 O  
1 - - - o -05 

w 

c=91045' 4W.98 

h!f = 49X'  27 

= 2 0 ' 4 O  
I - - - o -05 
W 

=50052.J9,,.27 

M = 42"-  83 

= 20 ' 4 O  
1 - - o -05 

W 

I =5504X,42,,.83 

Angle between 

XLIV(St.Thomae'eMolmt) 

and 
XLV ( I n j a m b b )  

S L V  (InjambQkam) 
and 

XLI (Puduphk) 

Circle readings, telescope being set on XLIV (St. Thomaa's Mount) 

001' 180°1' 7Q018' 269' 13' 16S0 25' 8380 25' 237'37' 6V037' 816"49' 136049' 

H ry n 1 n n n n u * 
h 4 8 - 2 4  h 4 7 - 5 5  1 4 7 ' 4 9  1 4 7 - 4 9  h 4 7 - 2 6  h48 .16  148 .16  1 4 7 . 1 9  h49.87 Z 47-38  
h 4 7 . 7 7 h 4 8 - 2 0 1 4 7 . 1 3 1 4 7 - 3 3  h 4 8 - 2 9 2 4 7 . 0 5  1 4 7 ' 6 2  h 4  o h 4  ' 1 4 1 4 7 ' 0 8  1:1 t h 4 7 . 5 4 1 4 7 ' 7 7 1 4 7 - 5 1  1 4 8 - 0 6 h 4 7 . 8 7 1 4 7 . 7 9 1 4 7 ' 4 7 h 4  9 h 4  ' 5 4 1 4 7 ' 5 1  

47.85 47-84  47.38 4 7 - 6 3  47'81 47'67 47'75 48'66 49-18  47-32  

h34 .65  h 3 5 - 8 4  1 3 5 ' 4 2  1 3 5 ' 3 3  h34 .69  h35 .58  1 3 5 ' 3 3  134 .89  h 3 3 . 1 2  1 3 4 ' 9 0  
h34 .52  h35.05 1  35-03  1 35.60 h35.17 1  35'30 1  35-41  h34 .01  h 3 4 . 6 0  1 34-45 
h34 .65  1  34-73  1  35-43  1  35.37 h34 .76  1  35-28  1  34-98  h34 .52  h34.82 1  34 '25  

34.61 35." 3 5 - 2 9  35-43  34.87 35'39 3 5 - 2 1  3 4 - 4 1  34'18 34 '53  

At XLIII (Mbn,n&d) 

Febrtinry 1880 ; observed by Lied.- Colonel B. R. Branfill with Troughton and Simms' 24-inch Theodolite No. 1. 

h 4 - 0 2  h  5.04 2 4 - 2 7  Z 4 - 9 8  h  5 - 2 0  h  5 - 5 1  1 3 . 9 4  2 4 - 8 7  1 6 - 6 1  1 5 . 2 2  
XLI (Pudupik) h  3 - 7 2  h  5 ' 4 0  1 4 . 6 7  1 4 . 8 1  h  4 '93  1  5.62 1  3.98 h  5.33 h  5.32 1  5 -71  

and h 5 - 3 4  1 4 - 9 5  1 3 . 8 9  1 4 . 9 4  h  5.36 2 5 - 4 2  1 3 . 5 0  h  6 - 4 4  h  4 - 5 1  1 5 . 6 5  

XXXVI (Malaipedu) 
4 ' ~ ~  4.9' 5  5 '53  3 ' 8 1  5 '55 5 -49  1 - 5 3  

Angle between 

" IV  (st~Thomss'sYount) 

and 
S L I I  (Nanmangalam) 

XXXVI (Melaipedu) 
and 

XLIII (MBngsd) 

S L I I I  (MBngsd) 
and 

XLIV (St. Thomaa'e Mount) 

h49.35 h48 .01  149 .88  2.49'36 h g 1 . 1 2  h48.70 149 .20  1  48.52 149 .15  149 .26  
h  50. 10 h 4 8 . 9 5  1  49.75 1  49.45 h 50'29 1  48.86 1  50 .11  h  48-56  h  48-55  1  48-71  
h 4 8 . 3 2  1 4 9 . 4 7  250 .14  1 4 8 ' 8 2  h50 .16  1 4 8 . 7 3  1 5 0 ' 1 5  h 4 7 . 6 2  h 4 9 - 2 4  Z 4 9 - 4 7  

49.26 48'81 1 9 - 9 2  49.21 5 5  1 8 - 7 6  49'82 48.23 49'01 4 9 - 1 5  

h 4 3 . 8 3  h 4 3 - 6 5  1 4 3 * 2 0  1 4 2 . 6 9  h 4 1 - 4 1  h 4 1 . 4 2  Z 4 3 - 8 5  1 4 3 ' 7 0  h 4 1 - 4 5  1 4 3 ' 0 3  
h 4 3 . 8 2  h  42.58 1  43.37 1  42-30  h  41 .39  1  4 3 ' 3 3  1  42 '24  h  4 1 - 5 1  h 4 2 - 0 5  143 .85  
h43.62 1  42-  14  1  42.98 1  43.24 h 4 2 . 7 1  2 4 3 - 1 0  1  44.33 h q a - g g  h42 .53  1  42.57 

43.76 42.79 43.18 4  41.84 4 2 - 6 1  43.47 4 1 - 7 3  42-01 43.15 

Circle readings, telescope being set on XLIV (St. Thomas's Mount) 

150" 21' 810°21' 209O33' 29'83' 288045' 108045' 7'67' 187' 57' 87' 9' 9' 

n n w n n 0 v n n 

h  18.65 h  17.55 h  17.65 h  17-55 Z 17.36 1 17.83 h, 1 6 . 3 1  h  17'29 h  15-72  117.66 
h 1 8 . 8 6  h  17-76 h  1 6 . 8 1  Z 18.43 1  18-03  1  17.45 h 1 7 - 5 3  h  18.58 h  16-29  117.72 
h17 .97  h 1 7 . 3 4  h 1 7 - 3 4  1 18.38 1  16.54 1  18.31 h 1 7 . 7 6  h 1 7 . 4 0  1  16.75 1  18-00  

18.49 17'55 17-27 1 8 . 1 2  17.31 17-86  17-20  17.76 16-25  17-79  

dl - Mean of  Qroupe 
so - &latire Weight 
C = Concluded Angle 

M = 1 7 " ' 5 6  

w = &i - 7 0  
- - - o -04 
w 

c = 440591 17t/.56 



46- G , 
MADRAS LONGITUDINAL SERIES. 

August, 1887. 
W. H. COLE, 

In charge of Computing Oflce. 

. 

At X L I I I  (M4ngfLd)-(Co~ttinued). 

M = Mean of Grou 
to - Bolatire W'eigR 
C - Concluded Angle 

M = 54''. 26 

W = 23 ' 8 0  

- I - - 0 '04 
w 

C = 8 5 ° 2 0 ' 5 4 u - n 6  

Angle betweon 

'XLII (Nnnmnnp].laru) 
and 

X S X V I  (Malaipedu) 

Circle readings, telescope being set on XLIV (St. Thomas's Mount! 
130" 21' 310°21' 209" 33' 29' 33' 288'45' 108' 45' 10 57' 1870 57' 870 9' 267'9' 

e $I I .v /I Il Il * rn * 

51-37 ~ 4 . 5 ~  54.5' 54.71 54'60 5 ~ ' ~ ~  55.07 1 5 - 1 7  55"5 53'55 
154 .51  h53.77 h54 .43  1  5 4 - 1 1  1  54-43  2 53-56 h54 .47  h 5 4 . 2 9  h  55.44 1  53'28 
h 5 3 . 7 0  h  54.05 h 54-85 1 53-67 1  54.61 1  52-78  h  54'65 h  54'87 1  54.38 1 53-73  

54-19  5 4 - 1 3  54-60 54 '16  54-55 52-98 54-73  54'78 54 '99  53-51  

At X L I V  ( S t .  Thomas's Mount)  

Febrzla y 1880; obset8ved hy i5ieut.- Colonel B. R. Branfill with Troughton and Sintms' 24-ilzch Theodolite No. 1. 

M- Yerrn of Omu 
w Rclative WeigE 
C = Concluded Angle 

M =  5 4 Y . ~ 5  

, = zj .81 
I - - - o -04 
w 

C = 44O57'54" '15 

M = 58".79 

= 3~ .50 , - - - o -03 
w 

C =790H158@.79  

Angle between 

XLV (Injambitam) 
and 

XLII (Nanmangalam) 

XLII (Ammangdnm) 
and 

XLIII  (Wnghd) 

Circle rendings, telescope being set on XLV (Injambhlcam) 
O0 1' 180°0' 79' 13' 259' 13' 158°24' 838O 24' 2370 37' 57' 81' 316O 49' 13€1°49' 

V w , w Y V V V n 1 

1 5 4 ' 8 3  1  54'74 154 .16  h 5 5 . 2 5  1 53'54 1 54'59 h53.35 h 55'48 h  55.31 h 53-87  
1  52.89 1  55-04 h  13-72  11 53.14 1 52.58 1 54-84  153 .86  h  54.31 h  54.79 h  13-92 
2 54-50 1 5 3 ' 9 2  h54 .20  154 .03  2 52-86  1 5 3 ' 9 1  h54.37 1 5 3 ' 7 2  h 5 4 - 9 9  h54 .14  

1  53'97 

54.07 54.57 54-03  54-14 52'99 54'46 53-86 54'37 55-03  53.98 

160 .21  1  57.69 h 5 S m 7 7  h 5 9 - 3 7  1 5 8 ' 5 1  1  59'60 h 5 8 - 7 2  h 5 9 . 4 9  h 5 8 - 3 7  h 5 8 - 7 6  
Z 59.24 1  58.01 h  5 - 3 3  h  58.83 1  58.42 1  59-59  h  58.25 h  58-60  h 58.71 h  58-16 
1 59-02 1  58.03 h 5 l . 6 4  1  58-91 1  58.97 1 59-01 1'58.02 1  58.98 h58.86 h  58-12 

19-49  5 7  ~ ~ ' 9 '  59'O4 5 8 ' 6 3  5 9  58-33  59-02  58.65 5 8 - 5 1  

At XLV (Injambhkam) 

February 1880; observed by Ilieut.- Colonel B. R. Bra1$12 with Troughton and Simnts' 24-inch Theodolite No. 1. 

Angle between 

XLI (Puduphlc) 
and 

XLII (Nanmnngalam) 

XL1l (Nanmmga'am) 
and 

XLIV (St. Thomas's Mount) 

Circle readinge, telescope being set on XLI (Pudupdk) 
118' 9' 298' 9' lmO 21' 17' 21' 276O 33' 96' 33' 855' 46' 175O 46' 74' 67' 254' 57' 

v v n I v v v v w v 

h  4 - 4 6  h  4 - 3 3  h  4 - 3 6  1  3.30 h  4 - 6 1  1  3 -87  h  3 - 0 4  h  4 - 0 9  h  4 - 2 9  h  3 - 9 2  
h  4 '17 1  4 '32 1  3 '37 1  4 '34  h  3 ' 9 3  1 4'47 h 3 '54  2 3 ' 4 1  h  4.23 h  4 '65  
h  3 - 8 3  Z 4.61 1 3 - 6 0  1 3 -08  1 3 - 7 5  1 3 - 6 3  h  3 - 6 1  1 3 ' 7 4  1 3 - 9 9  h  4-02 

4.15 4.4. 3'T8 3 - 5 7  4.10 3 '99  3 - 1 0  3.75 4  4 - 2 0  

h 1 8 - 3 0  h  17'18 h  18'75 1  18-72 h  18 '73  1  18 '34  h 1 8 - 9 4  h I - 5 9  h  1 7 . 2 ~  h 19.70 t h  19'38 1  17.23 1 1 9 - 1 5  1 18.66 h  1 9 - 3 6  1 18-68  h 1 8 . 9 0  2 I - 7 4  h  1 7 - 7 1  h  1 8 - 5 8  
h  19.09 1  17-20 1 1 8 - 9 0  1  18-58 1  18.53 1  1 8 - 1 8  h 1 8 . 9 3  1  1 8 - 6 2  1 1 8 . 3 6  h 19-07 

1  1 7 - 8 4  

18-92  17 '20  1 8 ' 9 3  18-65 18.87 18.40 18-92  1 8 - 9 8  17.79 1 9 - 1 2  

itf = Mean of Groups 
w - Relative Weight 
C - Concluded h g l e  

M = 3 " ' 9 5  

w = 71 '40 
I - - - o -01 w 

c = 6 9 0 4 0 '  3#t.95 

M = 1tln.58 

w = 2 4  -40 
I - - - o - 0 4  

- W  

C = 4 8 ° 2 8 ' 1 8 " . 5 8  



MADRAS LONGITUDINAL SERIES. 47-, 
I n  tho calculations of the weights of the observed angles b the formula given in Bection 4 of Chapter VII  of Volume I1 and r illustrated by an example in the foot note to page 342 of the asme Vo ume, it is necessary to employ the squares of the opparmt omra  of 

observation and graduation. Them data have been employed to ascertain the s.m.8. (error of mean equare) of obwvation of a a' 
measure of an angle, and the e.m.8. of gradwtion and ohemation, of the mean of the meaaures on a single zero, for each group of ang ee 
measured with the same instrument, by the same obeerver, and under similar circumstancee. 

Y1°  

The instrument0 employed were as follows :- 

Troughton and Simms' 24-inch Theodolite No. 1 and Barrow's 24-inch Theodolite No. 1, each havin 5 microecopee to resd the 
azimuthal circle; obaervationa were hdsen on 6 paira of zeros Cface eht and fme igR) giving circle readings a t  $12' apart 

The s.m.8. of obssrodion of a aingle me- of an angle e Sum of quawe of apparent errore of obeervations. 
No. of obeervatione-No. of angles x No. of changes of zero. 

The e.m.8. of graduation and obueroation of the mean of the Sum of squares of apparent errors of zero. 
measures on a single zero 

W. H. COLE, 

Ih ahrye of 'Chpt&y O$m. 

*UP 
Obsmer 

and Instrument 
a. c*. r. of observation of 

a single meeeure 

II Number of 

c 

M gj 

0 I 

Lieutenant J. B. Mc Cullagh, 
Tnughton and 8imme' 24- 
inch Theodolite No. 1. 

Lieutenant-Colonel B.B. Bran- 

s. c*. r. of gmduation and 
observation of a h g l e  zero 

272.04 * [ 88(-990 1 - t 0..166 { tzTL 1'- + O a . 7 a  Hilh 

t 111 Campbell Tmughton and Bimma' Ainch  Theodolite 
No. 1. 

/ 

7 l2 

1180-118 
511, Tro hton and Bimma' 
24-inoh geodolite No. 1 

Lieutenant W. M. Campbell, 
'I'm hton and Bimmn' 2-4. 
inoh?kheodolib No. 1. 

Branflll and Lieut. W. M. 

7 IS 

? If 

7 12 

626.G [ 7m-PUl {'- f 0 ,876 

214.38 [ 74-P0 { ' - t 1 . 9 9 2  IV 

[ kylz 1'- t 0 -778 

1 Eyi ] ' - t l * l O t i  

Z20 

Lieutenant J. B. Mc Cullagh, 
Lieutenant Colonel B. R. 

I Major B.R Branfilland Lieut. 
J. B. Mo Cullagh, Bamw'a 1 %-inoh Theodolite No. 1. 

1180 

8*) 

80 

684 1-11 

Plaine 

3665 

788 

74 

2 

8.10 

8-40 

3.70 

118 

24 

$3 
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MADRAS LONQITUDINAL SERIES. 

Figure No. 72. 

In the tables of the equations between the factors the w-efficients of the terms below the disgoml are omitted for oroonvenienoe, the oo-eacient of the pa 
term in the qth line being always the oamc as the co-efficient of the p U  term in the pth line. 

Observed Angles 

C 

8 4  
No. Value @ 

'$ is 
& 

O D N  

1 32 7 8.16 .z5 

06 2 57 0 6'43 

8 71 33 30.15 '04 

4 19 19 17-81 '10 

6 29 29 51.42 - 1 2  

6 59 37 22-46 * l o  

7 44 22 23-61 '07 

8 46 30 23-66 -20 

Valuea of the Factors 

A1 = - 3.1734 

& = -  I -6175 

& = - 0.9685 

X, = + 1'3425 

Equations to be satisfied Factor 

-x1 -Xn +xs +xI = el = -1-871, % 

-Xs - XI +% +x, = e , =  -0.5833 b 

XI +xs + =s 
+x4] = = -0.67, b 

+ '5 + Xt3 +% + Xe 

1 . 5 9 3 ~ ~  -'649x, + - 3 3 4 ~ ~  -2.8j2x4 1 = e, = + 3' '593 A4 
+i.768x6 -0586% + ~ . o z z x ,  - *949x8 

Equations between the Factora 

Co-efficienta of 

A1 x, As x4 

+0'53 . . . -0.09 -0.2058 

+og4r  +om13 +O' I535 

* +OS94 + 0' I 229 

+ 2' 1402 

No. of 
e 

1 

2 

3 

4 

Angular errors in seconds 

x, = +]so86 xg = - '212 

X9 = + '080 X6 = - '493 

Xs = + '044 x, = - ,085 

x, = - -318 X8 = - '772 

[wx'] = 11.77 

Value of 
e 

- 1.871 

- 0.583 

- 0.67 

+ 3'l59 



PRINCIPAL TRIANQULATION. REDUCTION OF FIGURES. 

Figure No. 73. 

Observed Anglen 

3-  
No. Value es 

F 
0 I H 

1 .  53 54 15'27 '05 

2 86 39 56-95 -18 

8 39 25 52-19 -'04 

4 40 48 32-29 '04 

6 61 38 8.38 -05 

6 77 33 22'57 '03 

7 55 4453'9' '06 

8 55 48 13-60 -04 

9 68 26 56-15 '02 

10 79 11 38-90 '06 

11 43 13 48-22 -04 

12 57 34 36.00 '05 

13 49 23 52-61 -03 

14 78 7 8.38 '12 

15 . 52 29 2-02 005 

16 80 56 47'53 '04 

17 4r 49 30.38 -04 

18 57 13 44-24 '05 

Values of the Factors 

x, = + 3'5415 

X , = -  5' 1242 

x , = -  2'7233 

X4 = - 2 2460 

X, = + I -9585 

X, = - 9 ' 0438 

X, = + 4.0678 

X, = + 0.4805 

Equations to be satisfied Factor 

... ... ... x1 +x, +x, - - el = + 1.178, X, 
x4 +x, +xs ... ... ... - - eg = - 0.462, Xp 

... ... X7 +Xe +Xo ... = e, = - 0.092, X, 

... ... x10 + X11 +XIS ... = e4 = - 0.098, L, 

... ... ... '18 +Xlr +X16 = e, = + 0.520, X, 

... ... ... Xla + '17 + Xle - - e, = - r*olg, X, 
X1 +x4 + X7 +x10 + 4 s  +x16 = e7 = + 0.51, A, 

1.216s~ - , 0 5 8 ~ ~  +.221x, -'51ox, +'395xo - -680% I = g =  + ~635x,g-1*064x1,+~768x,,-~2~ox,4+*644x,,-~m~~7x,, + 0.584, X, 

Equations between the Factors 

Co-eficienta of 

XI x, X, A4 x, x, x, X, 

... +oS27 ... ... ... ... +o"o5 + 0-0382 

... ... ... +oa12 ... + 0.04 - 0*0204 
+oe12 ... ... ... +0*06 - oWorgg 

+ O * I ~  ... ... +om06 - o*o108 
+om2o ... +0*03 + 0'0132 

+oa13 +oWoq - 0.0125 
+0°28 ... 

+ow 2683 

No. of 
e 

- 

1 

2 

3 

4 

6 

6 

7 

8 

Angular errors in seconds 

x, = +-380 x, = +.081 x18 = +.181 

Xg = + ,633 X8 = -'I22 x14 = + '223 
x, = +-165 x9 = -•051 x,, = +.116 

x4 = --042 xlO = +.log x,, = -'199 
X, = -.269 xll = -.IIO xl, = - -383 
X, = - - I ~ I '  xlS = - '097 Xle = -'437 

[wxq = 19.60 

Value of 
e 

+ 1.178 
- 0.462 
- 0.092 
- 0.098 
+ 0.520 
- 1.019 
+ 0.51 
+ 0.584 



MADRAS LONGITUDINAL SERIES. 

figure No. 74. 

Observed Anglea 

d 
a ~z No. Value .- a-5  
%E= 
CG 

I 

0 4 1 1  

1 47 41 38-57 '04 

2 76 38 33-10 -07 

3 55 39 55-06 '05 

4 80 4 16-75 .05 

5 36 38 35-33 -04 

6 63 17 14-18 '03 

7 60 32 36-62 '09 

8 62 19 12.27 -06 

9 57 8 14-14 '06 

10 55 29 25'15 '03 

11 50 45 4-30 ' 03 

12 73 45 33-53 '07 

13 62 48 32-94 -06 

I$ 73 ~5~ 3-55 'O3 

I 5  43 20 27-29 '04 

16 53 23 30.40 -04 

17 67 o 44-59 '04 

18 59 35 50.00 -03 

Values of the Factore 

h = 3- 4'3431 

X, = + 0.6225 

X, = - 5' '595 

X, = - 1'7154 

kg = - 1'2423 

A, = - 0.3800 

A, = + 2'6791 

% = -  0.6282 

- 

Equations to be satisfied Factor 

... ... ... x1 + x9 + x, = el = + 0.791, X, 

... ... x4 + x, +% ... = % = + 0'233, & 

... ... ... =I + Xs + Xs = e, = - 0.847, X, 

... ... ... XIO +X11 + XIS - -e4= -o.I~o, X4 
... ... ... =13 + '16 = e, = - 0.022, X, 

... ... ... XI, + =I? + xis - - e , =  +oao65, A,, 

XI + x4 + X7 -) XIO +xlI + x16 = el = + 0.43, X, 

-683xs -'237Xs + ' 5 0 3 ~ ~  -1.344~~ +-646xp -'525x8 1 = e , =  -0-171, & + '491 x19 - -81 7 xll + 1'060 - . 290 xl4 + '587 x18 - '424 zl7 

Equations between the Factors 

Co-efficient8 of 

x, x, x, S A, hb x, x, 

... ... . a .  ... ... +oe16 +oao4 +0.0176 

... ... ... +oa12 .. +oeo5 -0.0387 

+oa21 ... ... ... +0.09 -to-0073 

... ... + o . I ~  +0.03 -0.0041 

+os13 ... +0°06 +omo337 

* +o.11 +o-04 +o-0006 

$0.31 ... 
+ 0' 2394 

e 

1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in seconds 

xl = + -281 x, = --223 x,, = + -086 
xp = + '3'4 x8 = -.290 x14 = -'032 

x, = + -196 xe = - '334 xI6 = -so76 

x, = + -165 xI0 = + -029 x,, = + -092 
x6 = + '059 xll = --036 xI7 = --OO.C 

s6 = + ,009 %a = -'I33 xl8 = -'023 

[=?I = 9'45 

No.ofValueof 
e 

+oW79l 

+0'233 

-0.847 

-0'140 

-0'022 

+0-065 

+0'43 

-0.171 



PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 
63-G. 

Figure No. 75. 

Observed Angles 

a, 
NO. Value is a-G 

.G 
2 

O I  Y 

1 70 27 8-02 '07 

2 43 43 43'56 '06 

3 65 49 10.36 -07  

4 48 57 13.55 '08 

5 6-1 55 36-44 * o j  

6 66 7 12-25 -03 

7 74 a 35'93 '08 

8 59 5 23-08 '06 

9 46 52 1-34 '09 

10 49 40 31.75 '09 

11 56 24 23-50 '05 

12 73 55 6." -09 

*13 7 0  8 10.99 '07  

11 66 26 3-56 -05 

15 43 25 47-13 '05 

16 46 44 19-36 '10 

17 65 19 13-44 -08 

18 67 56 29-16 .05 

Values of the Factors 

XI = - 2'591 I 

&a = + 4'3995 

X, = - 7'9051 

h4 = - 2"=393 

A, = - 4.6801 

A, = - 2.7466 

= + 1.7297 

A, = - 0.0335 

. 

Equations to be satisfied Factor 

... ... ... x1 + X n  +xs - - el = - 0.374, X1 
... ... ... x4 + X6 +xa - - q = + 0.850, X, 

... ... ... "r +x8 +X, 
- - e, = - 1-714, x, 

Xl0 + XI1 +XI, ... ... . a .  - - e4 = - 0.308, X4 

... + X14 +x16 . . a  a s .  
- - e, = - 0.698, X, 

... Xl, + XI7 +XIS ... - ... - e6 = - O.447, h3 

X1 +X4 + X T  +Xlo + XIS + Xis = e l = - 0 . 4 0 ,  X, 

9% -22x9 + gx, -lox6 + 2 0 x ,  -13Xg 
= e , = - 1 4 * 1 ,  X, 

+' '1, - '4 '11 + 23 - 9 + 9 x18 -I0 X17 

Equations between the Factors 

No. of 
e 

1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in seconds 

x1 = - -060 x , = -  ' 494 XIS = - 206 

x , = -  ' 1 x 1  ~g = - ' 448 x14 = - -219 

x8 = - '203 4 = -  '77% Xl6 = - 0273 

X4 = + '490 xl0 = - -028 X1, = - ' I02 

x6 = + '237 XI, = - '079 x11 - ' I93 - - 
x, = + -123 xl8 = - '201 x18 = - -152 

[wxs] = 23-16 

Value of 
e 

- 0'374 

+0.850 

- 1.714 

-0.308 

-0.698 

- 0 . ~ 7  

- 0'40 

-14.1 

Co-efficienta of 

X l  x, x, h4 x, x, x, x, 

... ... ... + 0 ' 2 0  ... ... + o . o ~  - 0-69 

+0.16 ... ... ... ... +oao8 - 0.23 

$0'23 ... ... +0*08 + 1 - 0 2  ... 
... +oa23 ... +oSog - 0.16 

+os17 ... +o-of + 0.70 

* +oS23 +O.IO - 0-35 

+0'49 ... 
+ 143'87 



5%. MADRAS LONGITUDINAL SERIES. 

Figure No. 76. 

Observed Angles 

34 

No. Value g.2 
*g + 
P; 

o r w 

1 33 43 36'96 '07 

2 74 59 30'64 '04 

8 71 16 52-96 -07 

4 53 50 13-68 -06 

5 53 I 25-18 -04 

6 73 8 21-17 -06 

7 70 54 59-08 -06 

8 52 17 36-00 '04 

9 56 47 25-86 '08 

10 51 41 51-15 -11 

11 56 57 45-89 -06 

12 71 20 22.49 -08 

13 66 57 55-47 -06 

14 41 44 21.00 - 0 7  

15 71 1: 45-28 '09 

16 82 51 23-69 -16 

17 69 '3 53-99 'O5 

18 27 54 42-98 -25 

Values of the Factors 

A, = - 5'3078 

h, = - 6.j615 

X , = -  4'0252 

A, = - 7 ' 4934 

X, = + 4.1840 

h, = - 4'9593 

A, = + 4.6226 

h, = + 0.1233 

4 

Equations to be satisfied Factor 

... ... X I  +xs +x, . a .  

- - el = - 0.601, X, 

... ... ... X4 +Xs  +X, = % =  -0.807, X, 

... ... ... "r +% + Xo = e, = - 0.388, X, 

... ... ... Xl0 + X l l  +XIS  
- - e4 = - 1-392, X1 

... ... X1s + X U  +xu 0 . .  

- - e6 = + Im077# h 
..a ... ... '18 '18 = e, = -0.358, %I 

x1 +x4 +"r +xlo +xis +x16 = e 7 = + o - 0 3 ,  A, 

7x, - 6x, + 6x, - 6 x ,  +14xQ - = es = +10.4# 
+7Xls -13x11 + 7x16 -23x1~ +40x18 - 8xI7 

x, 

Equations between the Factors 

No. of 
e 

1 

2 

3 

4 

5 

6 

7 

8 

Angular etarors iu seconds 

X, = - -048 X, = + -036 xlS = + ~ 5 2 8  

X, = - * '  242 Xs = - '240 xlo = + -095 

Xg = - '31 I x9 = - -184 "16 = + '454 

x4 = - ~ 1 1 6  xlO = - ,316 xl, = - ' 054 

xS = - '342 Xll = - ' 5 4  XI, = - '297 

x6 = - '349 XIP = - '530 xl8 = - '007 

[wxg] = 28-18 

Value of 
e 

- 0.601 

-0.80; 

- 0.388 

- 1.392 

+ 1.077 

-0 .358  

+ 0.03 

+ 10-4 

Co-efficients of 

x, x, x, k4 X6 x, x, 

+0.18 ... ... ... ... +oSo7 + 0.25 ... 
+oS16 ... ... ... +o.o6 - 0.28 ... 

+o. 18 ... ... 3-0.06 + 0.48 ... 
+0'25 ... ... +o-11 - o' a z  

+o-22 +o-c6 - 0.98  ... 
* +0.46 +om16 + 9 - 6 0  

i-0'52 ... 
+ 501 - 89 



PRINCIPAL TRIANGULATION. REDUCTION OF FIQURES. 
56-a 

Figure No. 77. 

1 

Observed Angles 

No. Value 

0 I Y 

1 57 20 17-93 '07 

2 77 11 9'35 '07 

3 45 28 33-20 '03 

4 80 28 Z ~ I O  - 0 7  

5 38 50 33.08 '04 

6 60 41 25-52 . O j  

Equations to bc satisfied Factor 

x1 + =s +% ... . . a  
- - e l = -  0.2731 Xi 

x4 + xs + X 6  ... ... - - e s =  - 0.167, Xp 

X? +Xa 4- X9 ... ... = e, = + 0.613~ X, 

XIO s' Xn + X~~ . . .  . . . - e4 = + 0'7531 X4 
- 

X1s + XI4 + X l 6  0 . .  ... - - e, = - 0-561, X, 

XI + X4 +X7 + xlo +xis = e, = - 0.131 X, 

21 xS -5xS + I Z X ,  - 2 6 ~ ~  

-16x8 + 7 % a  -35x11 +24Xls - 3x14 
x, 

Equations between the Factors 

7 88 31 27-08 .07 Co-efficienta of 
No. of Value of 

' 

8 52 8 8-61 -10 

9 39 20 25.71 '04 & h 'b x4 X6 %l % 
10 75 20 50.67 -07 1 - 0'273 +OSI7 ... . . . ... ... +0.07 + 0.28 
11 31 26 0'79 '03 

2 - 0.167 +oS16 ... ... . . . +oao7 - 0.44 
12 73 I3 9.81 '07 

3 + 0.613 ... +ogo7 - 0.60 + 0 ' 2 1  ... 
13 58 19 22-09 -11  

11 80 30 57-18 -0; 

15 41 9 40'54 '07 

Values of the Factors 

x1 = - I 2294 

A, = - 0' 7073 

X, = + 3'1646 

A4 = + 4.7361 

A, = - I ' 9348 

& = -  0'8579 

A , = -  0.0141 

I 

+ o S  17 ... +oao7 - 0.56 

* +0.23 -I-O*II  + 1-53 

+0'39 ... 
+180*77 

4 

5 

6 

7 

Angular errors in seconds 

x1 = - '146 x6 = - ' 044 Xl l  = + '157 

x, = - -081 X, = + -162 xis = + '325 

xS = - -046 x~ = + '339 Xl8 = - ' 3O7 

x 4 =  - '110 ~g = + '112 x14 = - '095 

x6 = - '013 xlO = + '271 X16 = - '159 

[wxq = 7-30 

+ O a 7 5 . 7 .  

- 0.561 

- 0 - 1 3  

-10.1 



MADRAS LONCfITUDIN.4L SERIES. 

figure No. 78. 

. 

r 
Observed Angles . 

d 

$2 No. Value w~ ." 
% @  
c4 

0 1  Y 

1 37 30 '3'89 '04 

2 84 19 23-30 '06 

3 58 10 23-67 -10 

4 67 49 38'32 'O7 

5 30 21 56-35 -15 

6 81 48 27-68 -05 

7 84 4 29'77 '03 

8 61 39 49-01 '05 

9 34 15 42.50 '07 

10 59 44 26-88 -04 

l1 63 57 35-73 '06 

12 56 18 0-23 -08 

l3 54 7 8.53 'O4 

14 47 57 48-84 '09 

l5 77 55 3'33 '06 

16 56 44 2-42 -03 

17 75 20 59-38 -05 

18 47 55 0'47 ' O3 

Values of the Factors 

x , = -  6.1855 

& = -  1'41 73 

x, = - I ' 8955 
h4 = + l.9273 

A, = - 7.6912 

A, = + 2'7349 

A, = + 1.4478 

&,= -  0.1227 a 

4 

Equations to be satisfied Factor 

... ... XI + X P  +Xs ... = e, = - 1'324, XI 

... ... ... x4 +x, +x, - - e , = +  0.363, Xp 

... ..a  ... =7 +xs +X9 - % = - 0.425, h - 
... ... ... XIO +Xu +XIS = e4 = + 0.341, 

... ... ... X1s + XI4 + X16 
- - e, = - 1.223, Xg 

... ... ... Xu3 + X17 + X i e  
- - e, = + 0.305, & 

xi +% +% + X ~ o  +xlS +xl, = e , = -  0'19, % 
13xs - 2x, + 3x, - 36x, + 30x9 - 12x8 

I = % = - 3 2 . 4 ,  X. + 1 4 x , ~  - 10xll + 4 Xu - I9 Xl4 +. I9 Xl8 - 5 Xl7 

Equations between the Factors 

e 

- 

1 

2 

3 

4 

5 

6 

7 

8 

Angular errors in secollda 

x1 = -'190 x, = -*or3 xlS = - '250 

xS = -'356 x8 = - - 0 2 1  x14 = --482 

xs = -'778 x9 = -'39I xlS = -'491 

x4 = +'m2 Xlo = +'I35 Xl6 = + -126 

Xs = +'450 xll = +el89 xl, = +'167 

x,, = --089 xls = + -017 xl,, = +'01a 

[wxs] = 23-08 

No.ofValueof 
e 

- 1.324 

+ o S 3 6 3  

- 0'425 

+ 0.341 

- 1'223 

+ o m 3 0 5  

- 0.19 

-32.4 

Co-e5cie11ts of 

A, A, x, A4 h6 A6 x, x, 

... ... ... + 0 ' 2 0  ,.. ... +oSo4 + 1-18 

... ... ... +o-27 +oS07 - 5-25 ... 
... ... +OS15 ... +0.03 + 1'50 

... + o h  ... 3-0-04 + 0-52  

+0 ' l9  ... S0.04 - I.47 

* + O - I I  +o-03 + 0-32 

+oS25 ... 
+349'40 



PRINCIPAL TILIANGULATION. REDUCTION OF FIGURES. 

Figure No. 79. 

Oljaerved Anglee 

1% No. Value 

rg 
0 8 W 

1 44 6 14'59 '04 

3 55 55 45-68 '10 

8 79 58 3.26 '15 

4 57 8 3"'3 '07 

5 53 14 38'81 -07 

6 69 36 53-01 '04 

7 78 -46 51.16 -11 

8 48 34 10.76 '02 

9 52 39 0'75 '05 
10 69 22 17.j1 '07 

11 58 I 5-39 - 0 2  

12 52 36 39-96 '06 

13 70 27 12.77 '05 

14 61 25 55.36 -10 

15 48 6 55-01 '15 

16 40 8 52-58 -03 

17 82 5 9-81 -08 

18 57 46 1.19 '10 

\'aluea of the Factora 

X1 = + 0.4114 

$ = + 0'3090 

X, = + 0'7903 

A, = + 2,6594 

X, = + 0.0764 

Ad = + 2.6557 

i t , = -  I • 7692 

x, = - 0' 1015 

Equationa to be aatiafied Factor 

... ... X l  +% + X 8  . a .  
- - e, = + 0.145, \ 

... ... ... x4 +Xb +Xs - - e, = + 0.013, A,, 

... ... X7 + X ~  +'b m a .  = % = - O . 9 5 ~  
... ... X1o +Xn +XIS . .  = e4 = + 0-204, h4 

... ... ... XIS + X I 4  +XI,  
- - e, = - 0.228, A, 

+ X i e  ... ... ... - e 6 =  + 0'397, xa Xi6 . +'17 
- 

. +x4 +x7 + X l 0  + "1s +xi,, = e, = - 0.26, A, 

3xa - 1 4 ~ ~  + 8x6 - 16x, + 16% - 19% = q = - 11.6, % + 16x1, - 13x11 + 18x1~ - 11x14 + 13xle - 3x1, 

. 
Equntioua between the Factore 

No. of 
e 

1 

2 

8 

4 

5 

6 

7 

8 

Angular errors in seconds 

x1 = -.oj4 S, = - - lo8  xls = -.084 

X, = +-183 Xe = +'054- x14 = f - 1 1 9  . 

xg = + -016 xg = --041 xl, = - 263 

x, = --102 xlO = +-062 x,,, = + -026 

X' = - xll = + -080 '1, = + ' 237 + "35 

x,, = - ' 0 2 0  xl, = + -062 x,, = +'134 

[ax7 = 3.20 

Value of 
e 

+ o m 1 4 j  

+ 0.013 

- 0.095 

+ o-aoq 

- 0.228 

+ 0.397' 

- 0 . 2 6  

-11.6 

Co-efficiente of 

A, x, x, x4 A, x, x, x, 

+oe29  ... ... ... ... ... +oao4 - 0'95 

+oS18 ... ... ... ... +0 .07  - 0.80 

+on18 ... ... ... + O . I I  + 0-42 

+on15 ... ... +o.o j  + 0.70 

+o-30 ... +oBo5 + 1-60 
i t  +oS21 +0*03 + 1-06 

... +0'37 - 
+ 158.51 



MADRAS LONQImTDINAL SERIES. 

Figure No. 80. 

Observed Angles 

% -  ea No. Valpe F 

Equations to be satisfied Factor 

... ... x1 +% +xs = el = + 0'020, 

... . . . .  x4 +X6 +% = es = - 0'090, & 

..a ... X7 +St? + XQ = = + 0'273s 

... ... x10 + XI1 + Xl3  = e4 = - o a y g ,  X, 

o r n  

1 80 26 47-60 -02 

2 56 19 20 . ;~  -04 

3 43 13 54'3' 'I4 

4 ' 87 39 35-80 -07 . 
5 .  33 38 48.17 '08 

6 58 41 38.04 -10 

7 85 42 52.34 -08 

8 45 12  53'90 '0.5 

9 49 4 '5'3' '05 

10 60 25 2.59 -03 

11 73 12 16-37 '03 

12 46 22 42-18 ~ 0 6  

13 45 45 41-87 '05 

14 68 34 23-02 - 0 2  

15 65 39 57-13 '04 

Values of the Factors 

A, = + 0.5675 

& = -  0'4250 

X, = + 1.6577 

X, = - I -6486 

h, = + 4.6114 

A, = - 0.3813 

$ = -  0'0341 

... ... Xis + X i r  +XIS - - e 6 =  + 0.480, X, 

XI + '4 +X? . + % o  +xu = eb = + 0-20, X, 

22 Xs - - I ~ X ~  + I ~ X ,  - 32x5 + 18xQ I = g = -  7 . 1 3  

-21x8 +20xlj - 7X11 +10x15  - 8x1, 
x, 

Equation8 betweeit the Factors 

Co-efficient8 of 

A1 x, x, A4 h6 x, x, 

+OS20 ..a ... . a .  ... +omoz + 2-52 

+0*25 ... ... ... +0.07 - I -26 

... +0.18 ... +ono8 - 0.15 

+ O S 1 2  ... +0'03 + 0'99 

+ .  + o 9 r r  +o.05 + 0-2.4 

$0'25 ... 

+ 245 -42 

No. of 
e 

1 

2 

8 

4 

5 

6 

7 

Angular errore in second8 

xi = + -004 x, = - -087 xll = - -042 

X g =  + '042 X7 = + '102 XIP = - 140 

xS = - -026 x, = + -119 Xl3 = + '211 

x4 =. - -056 x, = + -052 x,, = + -098 

x6 = + '053 xl0 = - 0061 x,, = + 

[wI~] = 3.28 

- 

Value of 
e 

+ 0 ~ 0 2 0  

-o.ogo 

+ 0.273 

- 0.243 

+ 0,480 

+ O . Z O  

- 7.1 



PB.INCIPAL TBIANBULA'PION. REDUCTION OF FIGURES. 
. . 

"7. 

Figure No. 81. 

W. H. COLE, 

chl'gb of Cbnrphg O$CC~. 

Observed Angles 

13 
NO. Value .S..g 

JB 
0 8  a 

1 92 45 4-98 '05 
2 35 44 11'63 -04 

8 51 30 44-10 -02 

4 73 59 34-91 '0% 

5 36 20 21.44 . ' 0 4  

6 69 40 3'95 *or 

7 86 33 47. 9I  .04 

8 48 28 18.j8 -04 

9 44 57 54-15 "34 

10 55 48 42.83 * O j  

11 79 X I  58.79 -03 

12 44 59 '7'56 "34 

13 50 52 49'27 ' O j  

14 85 20 54-26 '04 

15 43 46 17.43 - 0 7  

lrnluea of the Factom 

h1 = + 1'0575 

A, = + 0.4296 

x, = + 3.8683 

X, = - 8'5432 

& = + 3'5229 

x8 = - 0.2626 

x, = - o.0141 

Equations to bo aatiafied Factor 

XI +% + *8 . I  . . . - - e l =  + I X, 

X4 +x6 +x8 ... . . . = % =  + 0.040, & 

XI +Xa + xs . . . ... - e8 = + 0'45% X, - 
Xlo + X11 + XIS ... . . . = e, = - I -049, X, 

X18 + Xl4  + X l 6  ... . . . - - e , =  + 0.530, X6 

x1 +x4 +XI + Xl0 +xl8 = % = -  0.09, A,, 

16% -29x, + 8 x ,  -29x6 + 2 2 x s  I = q = -  4'5s 
-19Xe + 2 2 X l s  -4X11 + 2 Z X 1 6  - x, 

2 X14 

Equations between the Factors 

NO. of 
e 

1 

2 

8 

4 

5 

6 

7 

Angular errors in seconds 

Xi = + '040 % = + '003 Xll = - '255 

X, = + -058 X, a= + -144 XIS = - '354 

x, = + -017 x, = + -166 x,, = + -163 

x, = + -003 xp = + -142 xl, = + -142 

X6 = + '034 Xl0 = - ' 44' x16 = + 22.5 

[wxg = 12.80 

Value of 
e 

+ 0.115 

+ o * o 4 0  

+ 0.452 

- 1.049 

+0 '530  

- 0.09 

- 4'5 

Co-e5cienta of 

X, X, X, X4 X6 X, X, 

+O. I I  ... . . . ... ... +oS05 - 0.84 

+omo7 ... ... . . . +0.02 - 1-08 

+0 '12  ... . . . +0°04 + 0.12 

+oa12 . . . +oS05 + 0.76 
i t  +o* 16 +oe05 + 1-46 

+o0or . . . 
+ 160.72 



MADRAS LONGITUDINAL SERIES. 

PRINCIPAL TRIANGULATION. TRIANGLES. 

N m - T h e  duea of the ridee u e  fiven in the urme lines with the oppooite angles. 

Distanoe H 

a 
gw 
I 

1.056 
1.056 
1.057 

3' '69 

Log. feet 

5.1161211~6 
5.0154409.5 
5.1859637~2 

5'0248979,9 
5'00j9083,1 
5'1161ax1~6 

5.1814840~1 
5.1156519~8 
5.0248979~9 

5*1153656,1 
5.1666104~6 
5 . ~ 5 6 5 1 9 ~ 8  

C o w  Plane 
Angle 

0 1  * 

57 13 43.645 
41 49 29.706 
80 56 46.619 

180 o o ' m  

Number and Name of W o n  

111 (Kududmukha) 
VI (Anfir) 
V ( A m m W )  

Corrections to Observed Angle 

w 

No. of Triangle 

52 29 1'113 
49 23 51.579 
78 7 7.308 

o 0.000 

79 11 37.743 
57 34 35.049 
43 13 47,208 

o o.ooo 

55 44 52'572 
68 26 54.904 
55 48 12.524 

Feet 

130653.53 
10361 -37 
15~448.88 

105900'49 
101369.75 
130653.53 

151874.20 
1 3 0 5 1 ~ ~ 4 6  
105900-49 

130426'43 
146760'93 
130512.46 

859 

Chuit 
-- 

8a 

W w  

24'745 
19.625 
29,062 

20'057 
19.199 
aq-745 

28'764 
34-718 
20.057 

24 .70~  
27.796 
24'718 

Total 

n 

+ '461 
+ ,382 
+ a176 

+ I . O I ~  

Figure 

II 

+ '437 + '383 + '199 

cyit 

841 

85 

V (AmmMikal) 
VII (Muchil) 
IV (Ballemale) 

108999.59 
162866.44 
146760.93 

868 

1.234 + '042 -009 + '033 40 48 31 -089 5.0374248~8 
'030+ - 1 2 1  77 33 21.457 5.2118315~9 

1.234 + -169 + -039 + -308 61 38 7.454 5.1666104~6 

3'701 + '462 180 o 0.000 

V I  (Aniir) - '077 
V (Ammiklikal) - ' 201  
V11I (KittAvar) - - 2 4 2  

- .520180 

V (AmmiSdikal) - '084 
V I I I  (Kitttivar) + - 1 2 2  
IX (Pushpsgiri) + -060 

20.644 
30.846 
27'796 

Circuit 

I . 

+ ' 024 - -001 

- '023 

V (AmmCdikal) 

IX VII ( P u a h p y )  (Muchi ) 

zit --- 
m 

3.218 

1.151 

3'752 

+ .098180 

- -007 - '088 %-Ip + ' 1 2 2  
'046 + '005 

+ -053+ -175 



PRINCIPAL TBIANQULATION.' 'l'RIANGLE8. 

* These triangles form a pendent to the triangulation of the 8. Trigon with whiah they are ooMeated by only one aide. They have therefore no non-cimuit 
correotio~, although for convenience they are numbered m non-circuit triangles. 

No.of 

circuit 

88 

87 

88 

89 

90 

91 

i 

Triangle 

cgf 

860 

861r 

862' 

863' 

861 

8CiS 

Numbrr and  me of W i o n  

V (Ammgdikal) 
IV (Ballarnnle) 
111 (Kudur6mukha) 

- 
4 8 
s& m 

I'i.7 
1.077 
1.078 

3'232 -- 

Corrected Plane 
Angle 

O f  w 

53 54 13.847 
39 25 50'875 
86 39 55.278 

o o-ooo 

Corrections to O h e d  Angle 

Log. feet 

5'~199947,3 
5.0154409,5 
5'2118315,9 

111 (Eudur6mukha) '939 + '530 + '530 48 49 8.821 
IV (Ballamale) '940 + '493 + -493 59 37 22.013 
I (MijBr) - '044 71 33 29'166 

5'0194751,9 
5.0787582,3 
5'1199947~3 

4'8727712,6 
4-9516897,6 
5.0194751,9 

4'9516897,6 
5'2462971,o 
5'1199947,3 

5.2293634,~ 
5.3006026,3 
5'1814840,r 

5'2oro~o4,9 
5'1698665,6 
sa2293634,2 

5'0550705,j 
5.1676743~9 
5'2010504,g 

5'0820455,2 
5.1484175~1 
5'0550705,5 

5'1254662,5 
5.3430670~1 
5'3006026,3 

5'1410843,a 
5.1484175,~ 
5 1254662,s 

4'9474589,o 
5'0679459,3 
5'0820455,~ 

4' 433411,Z 
4. 0 6379843 
4'9474589,o 

IV (Ballamale) 
I (Mi'hr) 
11 (&galore) 

I11 (Kudurt!mukha) 
IV ( Ballamnle) 
I1 ( Mangalore) 

IX (Pushpagiri) 
VIII ( Kittdvar) 
X (Siitanhalli) 

Dintsnoe 

Feet 

131824'07 
103619.37 
162866.44 

Figure Miles - 

24'967 
19.625 
30.846 

104586.3 
119883.18 
131824.07 

74605.57 
89472'54 

104586.39 

89472'54 
176318.18 
131824.07 

169575'63 
199803.29 
151874*20 

158873.15 
147865'39 
169575'63 

113519'52 
147120'91 
158873.15 

1~0794*04 
140740.00 
113519.52 

133495.38 
220326.65 
199803'29 

138383.51 
140740'00 
133495.38 

88605.14 
116935'38 
120794'04 

87768.98 
73080.00 
88605'14 

. 

Circuit zit 

2.819 

'517 
'517 
'517 

1.551 

-904 
'904 
'904 

19.808 
22.705 
14.967 

14.130 
16. 46 
1 ~ . i 0 8  

16.946 
33'394 
24.967 

32'117 
37.843 
28.764 

30.090 
28.005 
32.117 

21'500 
27.864 
30.090 

22.878 
26-655 
21 '500  

25-283 
41.729 
37.842 

26.209 
26.655 
25'283 

16.781 
22.147 
22.878 

16.623 
13.841 
16.781 

..A- 

Total 

- '3801 " 1 " 

+ '034 - '165 - '073 
- '633 + '03 

" 
- '346 
- -238 
- '594 

-1.178180 

+ '979180 

'085 + ~ 0 8 5  
- '080 - -080 
- '314 - .314 

0 .  0.000 

59 35 48.351 
53 23 28'593 
67 o 43'056 

180 0 0.000 

43 2 0  26.152 
6'2 48 31 '567 
73 51 2.281 

180 o 0.000 

55 29 24.128 
73 45 32.627 
50 45 3'245 

o o * m o  

36 38 33.464 
80 4 14'513 
63 17 12.023 

180 o 0.000 

60 32 35.579 
62 19 11'297 
57 8 13-124 

o 0'000 

43 43 42.984 
65 49 9.763 
70 27 7.253 

o 0.000 

64 55 35.784 
48 57 12.599 
66 7 11.617 

o 0.000 

5'939 - -791180 

VIII (Kittiivnr) + '059 
X (Satanhalli) - -099 

o 0.000 

44 a2 23.178 
57 o 5.833 

-78 37 30.989 

2.712 +1'562180 

- '155 - '303 
- -333 

XI (Dessni) 

XI  (Desdni) 
X (Sitni~halli) 
XI11 (Nughallibgttn) 

X (Shtanhnlli) 
XI11 (Nughallibgtta) 
XIV (NPrPyandurga) 

IX (Pushpngiri) 
X (Yhtnnhnlli) 
XI1 (Adhtirblitta) 

X (Siitanhalli) 
XI1 (Adhhrbgtta) 
XIV (NkByandurga) 

XI11 (NughallibEtts) 
XIV XV (HBltib6tt.a) (Nhrhyandurga) 

XIV (NBrtiyiyandnrga) 
XV (Hhltibgtta) 
XVII (Adhibgtta) 

- -309180 o omooo  

+ -212  + - 2 1 2  29 29 50'728 
+ '578 + '578 103 59 45'744 
+ '772 + '772 46 30 23.528 

o 0.000 

55 39 52.925 
76 38 30.817 
47 41 36.258 

- .o25 

5.125 

I '267 
I -267 
1'268 

3.802 

t -076 1 + '053 
- 0 8 6  - 0 2 0 1  

+ '032 - '033 

- '065 

+ -129 - .106 - -001 

+ - 0 2 2  

+ .o r8  + '137 
- '015 

+ '140180 

+ .009 
-161 
'081 

- '233 

+ '251 + '320 + '276 

+ -847180 

+ '195 + '174 + -005 

+ -374180 

- '193 - '488 
- a169 

- -850180 

3 '-1 2 0  

+ '068 
2.076 - '165 + -004- 
2.076 - '009 - '072- 

6'227 

+ .o28 
I -293 + -290 + '030 
1.292 + '334 - -058 

3'877 

-771 

'772 

2'314 

'463 ,463 
'464 

1'390 

+ ' I I I  + -084 ..,I-p + '060- -055 

F- '490 + ,002 
-123 - ,046 



MADRAS LONGI'ITDINAL BERIES. 

Nm. - -S ta tha  x L n 1  ( ~ g s r w i m i b l l t t a ) ,  XLIV (Hemngiri), XLVIII (Kokr) and XLIX (Bhbpatamma) appertain to the amt Are Meridion.1 Gee-, 
Bedon 8 to 18. 

- - -- - - -  -.a 1 

Number and Nune of Station 

XVII (Adhibgtta) 
XV (Hiltibitta!) 
XLlV (Hemagri) 

XV (HdltiMtta) 
XLlV (Hemagiri) 
X L U  (Ra~~aswarniMtta) 

XI 11 (Nugliallibbtta) 
XV (HdltiMtta) 
X V l  (Clraudanhalli) 

XV (HliltibiStta) 
XVI (Cha~~darihalli) 
XLLlI (Raligaswliulib&tta) 

XLVIII (Kolar) 
XL I X ( Bhlipatamma) 
X VlII ( Baudapalle) 

No.& 

~ i m & ~ ~ ~  

92 

98 

1x3 

Triangle 
I 

- 

$66 

867 

Corrections to Obeerved Angle Dktanoe 3 a corrected Plane 
2 Angle 

m Pig- 1 Circuit 1 1 T& Log. feet 

0 1  * 
+ -521 59 5 22.913 5'0136i90,3 103187.96 19-543 
+ '507 74 2 35'749 5'0630911,9 115635'50 21'901 + .686 46 52 1.338 <9433411,2 87768.98 16.623 

2.064 +1*714180 o 0-000 

+ -098 49 40 31'292 4'9131427~4 81873.38 15-506 
+ -064 56 24 23'008 4.9516016,~ 89454'38 16.942 
+ .146 73 55 5.700 5m~~362p.3 103187.96 19'543 

+ -308180 o 0.000 

67 56 28.578 5.0765323,9 119270.33 22.589 
46 44 18.664 4.9718174~ 93716'79 17'749 

+ -447 180 o 0 . m  

- '034 + ' 172 70 8 10.369 08~~i22,o 122380~51 23' 178 + '137 + '410 43 25 46.748 4 9516016,~ 89454.38 16.942 1 1- -103 + -116 66 26 2'883 5-0765323,g 119270-33 22-589 

+ .69S180 o 0'000 

+ ,336 74 59 30'589 4'9770266.5 94847'66 17'964 

184 

185 

186 

187 

la8 

+ '259 71 16 52.832 
+ .006 33 43 36'579 

I -161 

903 

404 

- 

+ -601 - 180 o 0.000 

49684979.8 
+'7365754,9 

SLTX (Rhlipatsn~ma) + '338 53 1 25.639 
XITI 11 ( Bandrrpalle) + '198 53 5013.399 
XX (Er5r1-akbnda) 73 8 20 962 

XX (YiSrrakandn) + '246 52 17 35.804 
S V I  I1 (Ba~~dopalle) + -051 70 54 58.688 
XYIL (Kr~ah~iamaktir~da) + '091 56 47 25.508 

I '328 + -388 180 o 0.000 

S V  l 1 I (Bandapalle) + '394 51 41 51'237 
XXII ( Krishriamakihda) + '451 56 57 46.034 
YXL (Kirnveri) -- t '547 71 20 22.729 

.922 +1'392180 0 0 . m  

XLVIII (Kolar) + -060 + mc67 27 54 42'708 
X \' I1 1 (Bttndapalle) '105 - '051 82 5 1  23.299 
XIX (Kurudamale) '339 + '297 + '045 + '342 69 13 53'993 

1.018 

XVIlI  (Bsndspalle) -224 - '528 - .loo - .628 66 57 54.618 
XI X ( K urudamale) + '056 - '398 71 17 44.657 
X X l  (Kkaveri) '224 - '095 + '044- .ojl 41 44 20'725 

93003.21 17'614 
54522'47 10.326 

489859369 
4,9031668,~ 
4.9770266,5 

4'8742978,7 
4'9514891,6 
4'898593699 

4'7924812,4 
4.821157 ,I 0 4'874297 ,7 

4'6680268,a 
4.9942920,5 
4'9684979,8 

4.8086364,~ 
4.8211579,1 
4.6680268,a 

4.8562821,8 
4'7202972,4 
47924812,4 

4.7131652,~ 
4'9097333,I 
4 8562821,B 

X S I  (Khver i )  
XXII ( Krishnarnak6ndn) 
XXIlI  (Devarak6nda) 

XXII (Krishnamak6nds) 
XXIII (Devaruk6nd.a) 
x X V 1  (Satghur) 

79176.02 
80014'16 
94847'66 

74868.29 
89431.22 
79176.02 

62012.79 
66245'73 
74868'29 

46561.49 
98694'28 
93003.21 

64363.02 
66245.73 
46561'49 

718a6.08 
52516.68 
62012.79 

51661'29 
81233.15 
71826'08 

'673 

14.995 
15.154 
17.964 

14'1go 
16,938 
14.995 

11-74; 
12.547 
14- 180 

8-818 
18.692 
17-61 q 

12 - I F  

12-547 
8.818 

13-603 
9-946 

r x  - 7 4 5  

9 . ~ 5 ~  
15-385 
13.603 

-1'077 

'753 

180 0 0.000 

60 41 25.214 

.867 

+ - 1 2 5  
- '009 
+ '157 
+ '273 
+ -017 + '167 

77 1 1  9.224 
45 28 32.940 
57 20 17'836 

180 o 0.000 

38 50 32.808 
80 28 1.978 



PRINCIPAL TRIANGULATION. !I!BIANOLEB. 

k 

No.of Risngle Comwtiom to Ob.erPed Angle 
Comted Plsne Number and Name of Btation 3 ! Dimphoe 

Feet 

81467.16 
64336.82 
51661.29 

35044'48 
15312.12 
52516'68 

65012'85 
64336'82 
35044.48 

113693'93 
133156.p 
81467.16 

87215'91 
98257.64 
113693'93 

114826.60 
95144'24 
87215'91 

110387.76 
106323'78 
114826.60 

68006.42 
124581.26 
133156.90 

120153-12 
106325.78 
68006.42 

131385'49 
156186.77 
110387.76 

112297'81 
117739'95 
131385.49 

138565.41 
105914'48 
112297.81 

- 
Mil- 

15.429 
12'185 
9-784 

6-6 7 
. 8.532 

9'946 

12.313 
12.185 
6'637 

21'533 
25'219 
15'qtg 

16.518 
18.609 
21'533 

21'747 
18.020 
16.518 

20.907 
20'137 
21.747 

12'880 
23'595 
25'219 

22'756 
20'137 
12'880 

24'88+ 
29'581 
20'907 

21.269 
22'299 
24'884 

26.343 
20'060 
21.269 

139 

140 

141 

182 

143 

144 

145 

146 

oucuit 

405 

406 

. 
407 

408 

.g& 
Circuit I I 4 1 0  

m oircuit Total Log. feet 

w O I T  

XXIII  (Devarsk6nda) '263 - -162 + -046 - -116 88 31 26.701 4' 109825,6 
XXVI (Satghur) -262 - -339- -055 - '394 52 8 7.954 4' 8 0845958 
XXV (Mugali) -262 - - 1 1 2 +  .oog - -103 39 20 25.345 4'7131652,a 

'78; 

XXI (Khraveri) 4'5446196.7 
XXIII  (Devarakanda) 4.6562143.6 
X X l V  (Patikauda) 

XXIII  (Devarak5ndn) 
XXIV (Patikiinda) 
X X V  (Nugrdi) 

XXVI (Satghur) 
XXV (Mugali) 
XX VII (Batinkhda) 

XXV (Nugali) 
XXVlI  (Batinkiinda) 
XXVIII (MurukGre) 

XSVIII .  (MurukWw) 
XXVII (Batinkhnda) 
X S X  (Pulldr) 

XXVII (Ratinkanda) 
XXX (Pullfir) 
XXXI (buandalamalai) 

XXVI (Satghur) 
XXVII (Batinkiirlda) 
XXIX (Kailbgarh) 

XXVII (Batinkanda) 
XXIX (Kailhsgarh) 
XXXI (Ananddamhi) 

-124 + -095 
'371 + '561 

'050 - -321 
-172 + '042 - '283 

'I57 + -008- -149 

180 o 0-000 

75 20 50.176 
73 13 9-355 
31 26 0.469 

0 0.O00 

58 1 0  23.710 
84 19 23'008 
37 30 13.282 

o 0-000 

47 54 59.852 
56 44 1.563 
75 20 58.585 

180 o 0.000 

77 55 3.223 
54 7 8.071 
47 57 48.706 

o 0.000 

59 44 25'878 
56 17 59.463 
63 57 34-659 

180 0 O.Oo0 

30 21 55'214 
67 49 37.766 
81 48 27.020 

o 0.000 

84 4 2 -352 
61 39 4 -431 
34-15 -- 42.217 

8 
0 O'O00 

'5'7 

'728 
'728 
'728 

2-  184 

4-7202972.4 

4.8129992~2 
4~8084595~8 
4'5446196.7 

5'0557373,2 
5.1243637.0 
4-9109825,6 

4-9405957.5 
4-9923663,2 
5'0557373~2 

5.0600425~2 
4'9783825,a 
4'9405957~5 

5-0429209~1 
5.0266304~1 
5'0600425,a 

4'8325498.6 
5'0954527,o 
5.1243637.0 

5.0797350.6 
5.0266304,1 
4'8325498,6 

55 55 44'435 
79 58 1.995 
44 6 13.570 

180 o o'ooo 

53 14 37'627 
57 8 30.386 
69 36 51.987 

180 o 0-000 

78 46 5om42a 
48 34 9.642 
52 38 59.936 

180 o 0.000 

- '117 
- .r36 
+ '108 
-- ,145 
- '204 
+ -235 
- '044 
- a013 
+ -184 
- '197 + -108 
+ .egg 

X X X  (Pullfir) 
X X S I  (Anandalamalai) 
XXXII (Kurumkota) 

XXXI (Anandahmalei) 
XXX 11 (Kurumkota) 
XXXIV (MavandJr) 

5'11854744 
5'1936442,1 
5'0429209.1 

5'0503713,3 
5'0709238.3 
5.1185474,~ 

5'1416548,+ 
5.0249553~5 
5'0503713,3 

+ -778 - -010 
+ '356+ -080 
f -[go- -07c I '  I 

XXXII (Kurumkota) 
XXXIV (MBvsndGr) 
XXXVI (Malaipedu) 

- '753180 
+ '768 + '436 + '120 

+1*324180 

+ '037 - '202 - '140 
I -b65 - '305 

+ '534 + .18z 
+ '507 

2'937 

2.765 

1 '923 

-833 -333 

'833 

2'499 

-662 
662 
.663 

1'987 

.569 
-568 
-568 

5- -017 + '083 
-189 - '049 

- '450 - -024 - 0 o 2  1 + 
'110 + '089 - .086 

. 
+ '013 + '138 + '021 - '032 + '391 - .106 

+1.223180 

- '169 
+ .066 
- .238 

- '341 
- -474 + '108 
-- + '003 
- '363180 

+ - 1 5 1  
- '011 
+ '285 
+ '425180 



, 

* G .  
-BAS LONGITUDINAL SERIES. 

Distance 
Corrected Plane 

Angle 

o t ' I  

69 22 16'57a 
58 I 4'407 
53 36 39-021 

o 0.030 

70 27 11.726 
61 25 54.098 
48 6 54.176 

-228180 o o*ooo 

57 45 59'783 
40 8 51'225 
82 5 8.992 

'397180 o omooo  

Yiln 

2 3 - 6 2 8  
21-415  
20-060 

2 7 - 1 0 7  
2 5 - 2 6 3  
21-415 

2 5 - 2 6 3  
1 9 - 2 5 6  
29-581 

22-289 
18.904 
23.628 

22'1.26 
18.22s 
26'243 

25'898 
14'361 
23.146 

13'491 
18.956 
14-36: 

17.842 
16-205 
13-491 

14.029 
18'228 
17.842 

10.994 
8.203 

i 4 - 0 ~ 9  

7.630 
8.555 

ro'ggq 

6 '426 
5.492 
7.630 

corrections, 

Log. feet I 
5-0960668,8 
5'0533505,5 
5'oaq9553,5 

5'1557x44~3 
5-x251105,3 
sa0533505,5 

5-1z51105,3 
5'0071974,7 
5.1936442~1 

5'0707~30~4 
4'9991896,g 
geoy60668,8 

5-06793x9,s 
4'9833778,7 
5'1416548,4 

5'1359072,7 
4'8798320.3 
5.0679319~5 

4 .85~6936~3 
5'0003703,I , 
4'8798320,3 

4'9740757.8 
4'9323501~0 
4'8526936,3 

4.86966313 
4'9833778,7 
4'9740757,g 

4'7637818,7 
4'6366202,3 
4*8696631.8 

4'6051846,1 
4.6549809~1 
4.7637818,~ 

4'5305561,1 
4.46~3437~6 
4.6051846,1 

They have thewfow 

4 S 
. 

n 

-886 
.88j  
-885 

2.656 

&tion 

XXXII (Kurnmkota) 
XXXVI (Malaipedu) 
XXXV (CMmbedu) 

N o d  

"it 

188 

Feet I 
124757'55 
113070'82 
105914.48 

143124.65 
133386'08 
113070-82 

133386'08 
101671.09 
156186'77 

117685.51 
99813'59 

124757.55 

116931'63 
96344.93 

138565'41 

. 136743'68 
75828'43 

116931.63 

71235'04 
100085.30 

- 75818.43 

94205'39 
85575'63 
71235'04 

74073.56 
96244'93 
94205'39 

58047'28 
43313.19 
74073'56 

40288.83 
45183.61 
58047'28 

33927'83 
28996.31 
40288.83 

no non-aircuit 

Triangle 

Non- 
t3impit 

286 

287 

dthou(lh 

Corwdionr to Observed Angle 

4,188 

410 

411 

412 

4l3* 

414e 

416' 

Those 
for 

182 

XXXVI (Malai pedu) -869 - -041 - .o41 63 a 19.470 
XXXV (Ct16mbedu) -869 - '217 - '217 48 30 54'454. 

809 

Total 

n 

- a053 - '098 
- -054 

- '204180 

+ -079 
'- -139 
+ .288 

+ 
'346 - .zgq 
,243 

- 

XXXII (Kummkots) 
XYXV (Cb6mbedu) 
XXXIII (Nagari) 

69 26 46.076 

o 0.000 

56 19 19.867 
43 13 53'378 
80 zh 46'755 

b 0.m 

87 39 35'199 
33 38 47'339 
58 41 37.462 

o 0.000 

4 j  12 53.381 
85 qa 51.784 
49 4 14.835 

o 0.000 

73 1 2  15'971 
60 25 2'166 
46 2 2  41'863 

o 0.000 

45 45 41.119 
68 34 22.427 
65 39 56.454 

o 0.000 

51 30 43.885 
35 44 11.374 
92 5 I 

180 o oaooo 

XxxVIl  (bfadrss 1)ome Obey.) .869 - a I 3 5 - '135 

2.607 - -393180 

XXXVI (Malaipedu) + -004 
XXXIV (MBvand6r) '056 
XXXVlLl (Tirumani) -- + '032 

- .020180 

XXXVIII (Tirurnani) + '099 
XXXIV (MBvl~ndlir) - '131 

$st 
n 

pisyn 

n 

- -062 - .080 - '062 

X S X  (Pulltii.) 
XXXll  (ICurumkota) 
XXXIll  (Kagari) 

XXXIX (Avirimodu) 

XXXIX ( A  virimodu) 
XXXVI.11 (Tiruniaui) 
YL (Manamai Kun11at61.) 

XL (Mannmai Kunnattir) 
XXXVII1 (Tirummi) 
XLI (Puduptik) 

XXXVIII (Tirumani) 
XLT (PudupBk) 
XXXVl (Malaipedu) 

XLI (Pudu bk) 
XXXVI ($alaipedu) 
XLII (Nanmangalam) 

Cimuit 

I 

+ '010 - .018 + -008 

XXXVI (Mnlni pedu) 
XLII (Nailman alarn) 
XLIII (~hgbB) 

XLII (Nanrnangnlam) 
XLIII (Mhngsd) 
XLIV (St. Thomas's Mount) 

3 ' 368 

1.061 
1.061 
1.061 

3' 183 

+ . ~ z z  

- '134 -21z-  - 0261 1 - -268 
- '237 + - 4 8 0 +  

hiangles form pendenta to tho triangulation of the 8. Trigon each being connected by one sido only. 
wnvenience they are numbed  w non-circuit triangles. 

a ' loo 

'425 
'426 
'426 

1.277 

'461 
-461 
'461 

1'383 

- .225 43 46 17.062 
- '163 50 52 48'964 

'144 - ' 1 4 2  - ' 1 4 2  85 20 53'974 

'430 

-076 
,076 
'077 

-229 

- '119 + '025 
- ' I o 2 1  1 - '028 
- ' 0 j 2  + '003 

-- 
+ '042 + ' 0 2 0  + -061 - . 0 2 4 +  

+ '140 + ' 0 0 4  

-- 

I I 

+ .090180 

- '094 - '130 
- '04y 

- '273180 

+ '062 
'037 

f '144 

+ '243!80 

+ '440 
+ -354 
+ '255 

- '238 
- '079 - '163 

- '480180 

- '017 
- ,058 
- 0 0  

- .115 

- '027 
-514 - '098 + '019 
'513 - '171 + ' ~ 8  

1.540 

.198 
-I9' '199 

'595 

- '530180 

+ .440 + '354 
+ '255 

f1.049180 

- -058 
- - '040 0 1 7  I 

o 0.000 

55 4843.194 
44 59 17.838 
79 11 58'968 

o 0.000 



PRINCIPAL TI1IANQULATION. !€!EIAKC)LES. 650,. 

+ These triangles f o m  pendenta to Che triangulation of the 8. Trigon cnch being connected by one aide only. Tbey have therefore no non-circuit  correction^, 
although for ornvenienoe they aro numbered w non-kui t  triangles. 

Jily,  1889. 

N o d  Trirnlllo 
- Nlmber uld Nmne of Btetion 

$16. 

411f 

Oorrections to Observed Angle Distance 
Oorrected msne 

Angle 
kg. feet ~ e e t  1 .  ~ a r  

XLI (Puduptik) 
XLII  (Nanmangalam) 
XLV (Injsmbhkam) 

XLII (Nmmangslam) 
XLV (Injambdkam) 
XLIV (at. Thomae'e Hount) 

v 

,090 - '034 27371'30 
-090 - '003 44400'28 
a090 - '003 43313.19 

-270 

3 38662.90 
'063 28996.31 
.o62 ' 142 27371'30 

-188 - '452180 o o-ooo 

5'184 
8'409 
8.203 

7'323 
5'ria 
5 ' 1  4 



M A D R A S  L O N G I T U D I N A L  S E R I E S .  

PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHS. 

Station B 

Number and Nune 
of Ljtation 

11 (Mangalore) 
I11 (Kudur6mukha) 
IV (Ballamale) 
111 (Kudur5mukha) 
I V  (Ballamale) 

99 J9 

V (AmmMikal) 
VI (Anfir) 
V (Ammgdikd) 
VII  (Muchil) 

VI  (Anfir) 
VII  (hluchil) 
V1II (Kittbvar) 
I X  (Pu~hpagiri) 
VIII (Kittsvar) 

I S  (Pushpagiri) 
91 91 

X (Shtanhalli) 
X I  (Deahi) 
S (Sitanhalli) 

Circuit 
No. 

43 
JJ 

JJ 

4 
JS 

u 

Jl 

45 

Azimuth st A 

0 1  * 

25 54 7-54 
257 20 31.09 
328 54 1-19 
238 o 0.70 
284 30 25.13 

28 35 49'49 
301 55 53' 13 
244 42 8-13 
247 59 18.31 
309 37 27'00 

202 56 1.73 
27 16 26'77 

252 19 54-13 
331 31 32.95 
330 28 57-03 

263' 2 10.08 
I449 8.05 
298 10 35.26 
238 34 45.20 
250 27 35.60 

Ststion A Side AB 

Number and Name 
of Station 

I (Mijih) 
11 JJ 

1) 1s 

I 1  (Mangalore) 
89 JS 

111 (KuduSmukha) 
J J  J J  

99 99 

I V  (Ballamale) 
JJ JJ 

V (Ammgdikal) 
Jl JS 

JJ JJ 

lJ 19 

VI (Bnhr) 

VII (Muchil) 
VIII  (Kittivar) 

J J  81 

99 $1 

I X  (hhpag ir i )  

Log. Feet 

4.8727712~6 
5.0787582~3 
5'0194751,9 
5.2462971~0 
4.9516897~6 

5'119994793 
5'0154409~5 
5.1859637~2 
5m2~~83~5,9 
5.0374248~8 

5.1161211~6 
5.1666104~6 

5.0248979,9 
5.1156519~8 
5.0059083~1 

5.1 153656~1 
5.1814840~1 
5.2~93634~2 
5'1698665,6 
5.3006026~3 

Azimuth st B 

0 1  m 

205 52 53-63 
77 24 59'25 
148 56 3'40 
58 541.12 

104 33 39-71 

208 33 26-36 
121 59 14'02 

64 47 29'73 
68 4 59.10 
129 40 33-62 

22 57 58.97 
207 13 56.31 
72 23 44'18 

1 5 1  33 52-42 
15030 52-31 

83 6 56-26 
1944740'70 
118 16 14-04 

58 39 36.38 
70 34 35.80 

Latitude North 

0 I 11 

13 3 20'50 

JJ 

JJ 

12 52 14-76 

JJ 

I3 7 40'32 
JJ 

J S  

12 48 32.03 

9s 

12 58 36'28 

JJ 

JJ  

I) 

13 18 29'67 

12 37 2.1 I 

13 3 54-54 
9) 

91 

12 39 38.08 

F$,",",","2zt 
0 I It  

74 58 39-40 
JJ 

1s 

74 53 9.89 
JJ 

75 18 23'26 

JJ 

J1 . 
75 7 45.46 

$1 

75 33 12'77 
JS 

19 

Jl 

75 41 48'43 

75 21 53-48 
75 50 13.79 

19 

11 

75 43 41-37 



PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES LLND AZIMU!CHS. 67-, 

No~x.--Ststionn XLIII (BsngeswBmibitta), XLIV (Hemagiri), XLVIII (Kolar) and XLIX (Bhirptamms) appertain to the Great Am Meridiod Berim, 
Bection 8' to 18'. 

# 

Circuit 
No. 
- 

45 
46 

3, 

PI 

99 

47 

#I 

48 

49 

68 

8 )  

69 

70 

19 

Station B 

Number and Name 
of Ststion 

XI1 (Adhhbgtta) 
XI  (Dea4ni) 
XI1 (Adhhbgtta) 
XI11 (Nughallib6tt.a) 
X1V (Nhdyandurga) 

XI11 (Nughallibgtta) 
XIV (Nktiyandurga) 

,, 1 9  

XV (Hhltibgtta) 
XVI (Chaudanhalli) 

XV (Hhltiitta) 
XVII  (Adhibgtta) 
XVI (Chaudanhalli) 
YVII (Adhibgtta) 
XLIII(Rangaewbmib8tta) 

SLIV(Hemagiri) 
XLII I  (BangaawsmiNtta) 
XLIV (Hernagiri) 

,, 18 

XLIX (Bhdpatamme) 
XVIII  (Bandapalle) 
XIX (Kurudamale) 
XVIII (Bandapalle) 
XX (Ygrraklinda) 

XIX (Kurudamale) 
XX (YBrrrh6nda) 
XXI (Kbmreri) 
XXII (KrishnrmaklinSnda) 
XXI (Khver i )  

XXII (Krbhnamaklinda) 

,, $8 

XXIII  (Devaraklinda) 
XXIV (Patikhda) 
XXTII(Devarak5nda) 

XXVI (Satghur) 
XXIV (Patikfinda) 
XXV (Mugsli) 
XXVI (Sntghur) 

.XXV (Mugali) 

Station A 

drimath at B 

0 I I1 

107 1353.85 
351 38 51-62 

170 31 7-95 
54 31 46.39 

1 x 0  2 37'97 

128 22 49'94 

52 54 23-56 
160 47 42-26 
I 17 6 25'01 
49 8 42-26 

46 39 16.99 
I I I 34 59'70 
343 49 28'70 
177 42 11-78 

54 139.70 

103 43 11-83 
1 2 0  27 43.38 
56 51 10.81 

160 7 36-40 

180 48 10.05 
105 52 6 -23  

77 57 40'46 
7a 8 29-27 

125 8 57- 50 

8 43 46' 13 
198 17 18'95 

75 43 51'95 
127 25 31-74 
117 28 12.90 

70 38 5-79 
18423 18-08 
107 14 14-49 
66 4 1 4 - 0 4  

495356'41 

88 45 28-49 
345 33 16.74 
60 56 36.37 

149 26 54.00 
92 22  37-01 

Admuth at A 

0 1  '1 

287 6 11'11 

171 39 44.34 
350 30 19-21 
234 28 17-18 

289 57 42-34 
I 

308 18 34-20 
232 50 10.54 

340 46 13-73 
297 2 28.97 
229 5 59.59 

226 36 51-79 
291 32 29-04 
163 5044'48 
357 42 3-93 
2335855.64 

283 3927.49 
300 23 41 '16 

236 47 35-38 
340 6 33.45 

o 48 I I  .80 
285 48 40.82 

257 53 57-78 
252 5 3-27 
305 6 29-38 

188 43 29-87 
18 18 15'39 

255 41 24'71 
307 23 16-26 
297 26 1 - 2 4  

25034 55-19 
423  28-91 

287 12 19-44 
246 a 38.69 
2295151.27 

268 42 24.37 

165 33 36.83 
240 54 27-18 

329 25 54-14 
272 2 0  7-21 

Number and Name 
of Station 

I X  (Puahpagiri) 
X (Shtanhalli) 

$ 9  I) 

9s n 

ss I) 

X I  (Deafini) 
XI1  (Adhtirb6tta) 
XI11 (Nugballibltta) 
n #I 

$1 19 

XIV (Nbrhyandurga) 

$9 8 3  

XV (Hatibgtta) 
19 $9 

YI IS 

n $9 

XVI (~haudanhaili) 
XVII (Adhibstta) 
XLIII  (RangaswrimiMtta) 
XLIV (Hernagiri) 

XLVIII  (Kolar) 

$3 9 )  

,, St 

XLIX (Bhtipetamms) 

19 $9  

XVIII  (Bandapalle) 

19 #, 

n 9s 

91 9 1  

XIS ( K u r u b d e )  

XX (Ygrraklinda) 
XXI (Uraveri) 

s t  IS 

~9 ss 

XXII(&hnamaklinda) 

I 9  $9 

XXIII  (Devaraklinda) 

31 ~8 . 
I 91 11 

XXIV (Patiklinda) 

Side AB 

Log. Feet 

5 m 3 4 3 ~ 6 7 ~ l ~  
5~2010504,9 
5-1254662,s 
5'0550705,5 
5.1484175~1 

5'1676743,9 
5.1410843~2 
5'0820455,~ 
5.0679459~3 
4m97~817410 

4.9474~89~0 
4'8637984,8 
5'0765323,9 
4'9433411,a 
4'9516016~2 

5-or362cp13 
5-0877122,o 
5 ~ 0 6 3 0 9 ~ ~ 9  
4-9131427,4 

4.73657~4~9 
4.9684979,8 
4.9942920~5 
4'9770266,s 
4'9031668,7 

4.6680268,~ 

4.898~936~9 
4'8211579,1 
4*8742978,7 
4.8086364~1 

4'9514891~6 
4-7924812,4 
4*7202972,4 
4'6562143,6 
4.8562821,8 

4'9097333,1 
4*5446196,7 
4'8084595,8 
4'71316j2,~ 
4.8129992~2 

Istitnde North 

0 1  * 
12 39 38-08 

12 50 39-07 
9s 

IS 

II 

13 16 38.27 
12 28 52-99 

13 I 31-95 
11 

81 

12 42 41-53 
9 )  

12 53 45-01 

$9 

n 

3) 

13 11 41.31 
13 38 15.11 
13 I 26.52 
1 2  48 42'80 

13 8 47-18 

11 

,l 

12 59 46-52 
II 

13 4 35-48 
I, 

19 

1, 

13 12 11.98 

12 53 9-83 

13 7 17-67 
81 

11 

1 2 5 7  4-36 

$3 

13 4 43.44 
$9 

PS 

13 10 20.07 

Longitude East 
of 

0 1  m 

75 43 41-37 
76 15 24.98 

91 

9 )  

$9 

76 11 31-67 

76 19 7.q4 
76 30 59-64 

PI 

D) 

76 37 41'63 
9 1  

76 48 32.72 
IS 

#I 

YI 

76 42 56-77 
76 49 8-29 
77 o 44-72 
77 5 26'29 

78 8 16-76 

ss 

,, 
78 8 9'03 

IS 

78 a3 22-25 

)I 

JY 

1) 

78 14 33-76 

78 19 10.84 

78 34 11.92 
9) 

1 9  

7 8 3 3 3 3 . 8 9  

1) 

78 42 39.56 
19 

8 )  

78 41 11-10 



6%. MADRAS LONGITUDINAL SEBIE9. 

atetion B 

Number md Name 
of Station 

XXVI (Satghnr) 
XXVII (Batinkiinda) 
XXVIII (Muruktlire) 
XXVII (Batinkiinda) 
XXIX (&ils.sgarh) 

XXVIII (Mnruktiire) 
XSIX (Kaihgarh) 
XXX (Pull6.r) 
XXXI (Anandalmlai) 
XXX (Pullh) 

XXXI (Anandalamalai) 
9, 99 

XXXII (Kummkota) 
XXXIII (Nagari) 
XXXTT  (Kurumkota) 

XXXIV (Mivandtir) 
XXSIII (Nagari) 
XXXIV (MBvandtir) 
XXXV (Chlimbedu) 
SXXVI (Malaipedu) 

XXXV (Cbgmbedu) 
XXXVI (Uaipedu) . 
XXXVIII (Tir~uuani) 
XXXIX(Avirimodu) 
XXXVI (Malaipedu) 

~ ~ X ~ ~ ~ ~ D o m e O b e y . )  
I9 9) 

XXXvIII (lhmani) 
XLI (Pudupa) 
XLII (Nanmangalam) 

XLIII(lldBngdd) 

XXXIX (Avirimodu) 
XL (ManamaiKunna*) 
XLI (Pudu~hk) 

XL ( ~ ~ m r n a i  Kuma*) 
XLI (PuduNk) 
XLII (Nanmangalam) 
XLV (InjambBkam) 
XLIII ( m g u )  

Circnit 
No. 

71 
99 

72 
19 

99 

99 

78 

9) 

03 
98 

19 

99 

92 
74 
11 

91 

Station A 

Number and Name 
of Station 

XXV (Hugali) 
n 99 

19 99 

XXVI (Sstghur) 
I) JJ 

XXVII (Batink6nda) 
$9 91 

99 99 

99 IJ 

XXVIII (Muruktljre) 

XXTX (Kaihgarb) 
X X x  (Pdlbr) 

99 99 

99 19 

X X X I  (8nandalamalai) 

99 $1 

XXXTI ( K d o t a )  
99 PJ 

99 $9 

19 91 

XXXITI (Nagari) 
XXXIV (MBvandtir) 

1s 91 

19 19 

XXXV (Chgmbedu) 

91 99 

XXXVI (Malaipedu) 
19 n 

99 3s 

I9 91 

11 19 

XXXVII (MadxwDomeObsy.) 
XXXVIII (Tirnmani) 

11 99 

91 99 

XXXIX (Avirimodu) 
XL (Manamai Kunnahlr) 
XLI (Puduphk) 

91 19 

XLII (Nsnmangalam) 

Azimuth at B 

0 1  1 

201 35 2-21 

I 17 20 38-61 

69 25 19'35 
79 50 24.60 
1x0 11 46.47 

354 4 20'11 
192 o 14-16 
48 15 6-37 
108 0 5-96 

96 11 55-72 

73 44 23.17 
171 57 41-45 
116 6 43'27 
58 18 41 -27 
72 o 28'57 

125 13 59.27 
336 13 31 '22 
194 50 52 'a4 
46 45 58-02 
116 8 41'91 

108 X I  53-34 
63 29 41 -05 
106 43 5-81 
1402057'43 
174 9 47-20 

12542 3-15 
56 15 16-21 

187 9 53.45 
121 32 45'43 
85 48 12-67 

42 I 3-16 

199 2 35-60 
11323 1'93 
52 58~2.49 

64 18 46'67 
6 35 40' 17 

353 3 17'73 
29 24 39.98 
316 40 9'04 

Azimuth s t  A 

O I  R 

21 36 10'77 
297 16 47'03 
249 21 46-52 
259 45 26.65 
290 7 21-53 

174 4 40'83 
12 o 46-17 
228 11 49-54 
287 56 16.25 
276 g 16.25 

253 40 3-16 
351 57 6'08 
296 I 20'51 
238 15 19-67 
251 55 44'58 

305 1 0  23.18 

156 15 35'56 
14 5 I 57.2 I 
226 42 48-41 
296 5 5-86 

288 6 35.92 
243 25 2-80 
286 38 57-06 
3201745'10 
354 9 18'11 

3053822.79 
236 12 7-54 
7 10 20.31 

301 30 23.34 
265 46 11-77 

2215954.56 

19 3 29-92 
293 2037.71 
232 55 35-08 

244 15 29-40 
186 35 18-36 

173 3 29-51 
209 23 50'92 
136 41 11-77 

Bide AB 

Log. Feet 

4.9109825~6 
5'0557373~2 
4.9923663,~ 
5.1243637~0 
5.0954527~0 

4'9405957~5 
4'8325498,6 
5-0600425,2 
5.0266304,~ 

4.9783825,' 

5.0797350~6 
5.0429209~1 
5-1936442~1 
5.0071974~7 
5'1185474,2 

5.0709238~3 
5-1251105~3 
5'0503713,3 
5.0533505~5 
5.0249553~5 

5.1557144~3 
5.1~16548~4 
5.0679319~5 
5'1359072~7 
5.0960668~8 

5'0707230~4 
4'9991896~8 
4'9833778,7 
4.8696631~8 
4'7637818~7 

4.6549809,~ 

4'8798320,3 
4.8526936,3 
4.9740757~8 

5'0003703,1 
4'9323501~0 
4.6366202~3 
4.6473857,4 
4.6051846~1 

Lstitude North 

0 I I1 

13 9 53'56 
19 

99 

12 57 22'19 
99 

13 I 16.11 

11 

19 

$9 

13 15 36'59 

12 50 16.30 

13 13 54'91 
99 

91 

12 55 50.73 

99 

13 2 34-14 
$9 

I9 

$9 

13 22 45-08 
12 44 37-47 

99 

99 

13 15 22-76 

19 

12 54 51-70 
$9 

99 

a) 

11 

13 4 2-06 
12 39 4'47 

19 

19 

12 27 13-49 
12 34 24'25 
12 48 27-50 

)1 

12 55 33'99 

F$,",",","zzt 
0 I I1 

78 52 8.65 
$9 

99 

78 47 5'29 

, 99 

79 9 10'94 
91 

19 

99 

79 7 39-82 

79 6 47-85 
79 23 37-64 

99 

99 

79 26 13-94 

99 

79 47 17'68 
9s 

19 

11 

79 38 13'62 
79 42 26-53 

91 

9) 

80 I 11'17 

91 

80 3 19'65 

IS 

19 

99 

I9 

80 17 18-94 
80 I 18-25 

n 

99 

79 57 8.32 
80 12 18.77 
80 13 58-01 

)I 

80 13 5-07 



PRINCIPAL TRIANQULATION. LATITUDES, LONQITUDEB AND AZIMU!l!HY. 
69-a. 

October, 1889. 
W. H. COLE, 

In charge of Gbmputinj Oflcs. 

Station A Station B 

Number snd N P ~ .  
of Station 

XLIV (St. Thomaa'a Mount) 
XLV (Injambhkam) 
XLIV(5t. Thomaa'a Mount) 
XLV (Injambhkam) 

Side A B 

Cimnit 
No. Iatitude North 

0 1 . 1 1  

12 55 33'99 
$9 

13 o 24'72 

13 o, 14-19 
12 54 51-18 

h u t h  at A 

0  1  I t  

Iga 29 55 -04 
279 3 42.81 
271 40 51-12 
327 32 15.28 

Number and Name 
of Station 

XLII (Nanmangalam) 
2) 89  

XLIII (MbgM) 
XLIV (St. Thomaa'a Mount) 
XLV (Injambiikam) 

y$z,","a~t 
0  I  I1 

80 13 5-07 

8 )  

80 8 25'49 
80 14 8-56 
80 17 38-41 

Log. Feet 

4'4623427,6 
4.437~954~6 
4-5305561,1 
4.587~943~4 

Azimuth at B 

0 1 1  

12 30 9.29 

99 4 43-92 
91 42 8'33 
147 33 2-34 



N A D R A S  L O N G I T U D I N A L  S E R I E S .  

PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 

The following table gives, first, the usual data of the observed vertical angles and the heights of the signal and instrument, 
kc., in  pairs of horizontal lines, the first line of which gives the data for the 1st or the fixed station, and the second line the data 
for the 2nd or the deduced station. This is followed by the arc contained between t l ~ e  two stations, and then by the terrestrial 
refraction and the height of the 2nd station above or below the lst,  as computed from the vertical angles in the usual manner. 
This difference of height applied to the given height above mean sea level of the fixed station, gives that of the deduced station. 
Usually there are two or three independent values of the height of the deduced station; the details are so arranged as t o  
show these consecutively and their mean in the columns of ccTrigonometrical Results." T11e mean results thus obtained are 
however liable to receive corrections for the errors generated in the trigonometrical operations, which are shown up  by t h e  
spirit levelling operations, wherever a junction between the two has been effected. The spirit levelled determinations are always 
accepted as final, and the trigonometrical heights of stations lying between those fixed by the levelling operatiol~s are adjusted 
by simple proportion to accord wit11 the latter. In the table the spirit levelled values are printed thus, 3420.41, kc., to  dis- 
tinguish them from the adjusted trigo~iometrical values. The column in which the mean trigonometlical heights are given is 
barred across where necessary, as after deduction of Manjerabad Auxiliary Station from Stn. IX, page 72-,., to  indicate t ha t  
one set of adjustments ends and another begins. The trigonometrical heights always refer to the upper mark or to the upper surface 
of the pillar or structure on which the theodolite stood; when a spirit levelled height does not refer to either of these surfaces, i t  is 

given in combination with a correction, thus { '13p8, and t l ~ e  sum of these two quantities, in this case 8 1 0 . 4 8 ,  represents the  
- 3  5 

value with which the corresponding trigonoAetrical mean height 8 0 8 . 6  is comparable. Descriptions follow these tables, exactly 
indicating the surfaces on which the levelling staff stood during the determinations of the spirit levelled heights. 

When the pillar of the station is perforated, the height given in the last column is that between the upper surface of 
pillar and the ground level mark-stone in the floor of the passage; otherwise, i t  is the approximate height of the structure above 
the ground at the base of the station. 

The heights of the initial stations above Mean Sea Level are as follows :- 

For the section between Mangalore and the Great Arc Meridional Series, Section So to IS0 

I1 (Mangalore) 185'44 feet ; IV (Ballamale) { 813'98 - 3 . 5  feet. 

For the section between the Great Arc Meridional Series, Section So to lSO, and Madras 

XLVIII (Kolar) 4021 • 2 feet ; XLlX (Bhlipatamma) 3 6 9 8 . 7  feet ; XX (YGrrakiinda) 3356'79 feet, 

No=.-4tationa XLVIII (Kolar) and XLIX (BhGpstcunma) appertain to the Greet Arc Meridional Series, Floction 8" to lSO. 

Batronomical Date 

Number and Name 
of Stntion 

IT (Mangalore) 
IV (Ballamale) 

(Ballamale) 
I1 (Mangalore) 

Apr. 6, '7 

~ ~ b .  ws,wtin 

~ e b .  n,nm,n  
Apr. G, '7 

Terrestrial 
Refraction 

Vertical Angle 3 Results 

0 I 11 11 

E o 17  1 5 . 4  16 2 . 8  5 ' 3  
D o  30 4 0 . 7  20 1 . 5  5 . 3  - 3-5 

D o 3 0 4 0 . 7  2 0  1 - 5  5 - 3  
E o 1 7  1 5 ' 4  1 6  2 . 8  5 . 3  

3lean of 
Times 

of obser- 
ration 

h m 
I 58 
1 47 

1 47 
I 58 





These ue auxiliary atations for the determination of height only, lrsd their data ere not published in thk Volume. 
t burned. f No p : h  built at these statiom. 



N m . - S t a t i o ~  XLm (BangwwhiWtte), XLIT (~emegiri), XLVIII (Kolru) and XLIX (Bhhptsmrmr) appertain to the Great b r o  Meridionsl Bsriw, 
section 8" to la0. 



* drrumed height of the reotangalu proteoting pillar above the oko~zlv  p*. 

n 

t 
5 
8 
2 - 
k 
% 

-- 
t4 

fd 

x - 7  

4 ' 2  

1'6 

r -o  

2 

2 ' 5  

1-6 

1' 5 

a 

1 
sfli 
% I - 
;$a 

d 
& 

-232-1 

.058-175.32587.3 

+13ga2 

- 36.4 

+316'3 

+177'1 

-270.1 

-446.6 

+143'5 

-451.6 

-414.2 

-143.5 

-555.4 

- 

+ 427'3 

+ 
- 980'1 

'067-1817.4 

Height in feet of Bnd 

4 
% 

3 

w 

653 

615 

518 

710 

447 

347 

635 

641 

807 

801 

5" 

gO7 

1x22 

1313 

1229 

674 

1049 

1185 

Temtrid 
Refnation 

! ,+ 

29 

36 

30 

4 2  

25 

20 

36 

36 

46 

48 

30 

46 

71 

83 

79 

43 

72 

79 

Yean 

E n d  
Berlllt 

2588 

2727 

2905 

2458 

2314 

1902 

2741 

926'96 - 6'6* 

Btation above 
8ea Level 

!l'rigonometrid 
h n l t r  

'3 
pJ 
Q 

-044 

'058 

-060 

'057 

'058 

,057 

-057 

-056 

'059 

-058 

-056 

.063 

'063 

-064 

'064 

-068 

tion 

2586-7 

2726'2 

2726.2 

2903.3 

2903.3 

2456.1 

2456.72455.9 

2455.0 

2311.0 

2312.9 

1900'5 

~ I I . ~ I ~ O O * I  

2739-3 

837'42737'7 

920'2 

921'1 

2 
.9 

5 
2 
3 
B 
R 

12 

24  

12 

12 

1 2  

12 

12 

12 

12 

I 2  

1 2  

12 

12 

12 

I 2  

12 

I 2  

12  

I 2 

12 

12 

12 

I 2  

12 

12 

1 2  

8 
1 2  

I 2  

12 

12 

12  

12 

8 

1 2  

8 

Height 

2.6 
2.6 

2.6 
2.8 

2'6 
2.7 

2.6 
2.8 

2.8 
2.7 

2-8 
2.6 

2'6 
2.6 

2 '6 
2'8 

2 '6 

2'7 

2 -7  
2 -8  

2'7 
2'6 

"7 
2-6 

2'7 
2.6 

2'7 
2'7 

2 '7  
2.7 

2'7 
2'7 

2.8 
2.7 

2.8 
2'7 

MU 

2587.0 

2726'2 

2903'3 

2312'02312'0 

Ig00.3 

2738'5 

920'7 

b e d  
Verticcrl Angle 

0 1 1  

D o  17 9.1 
E o 6 56.1 

D o 1 4 2 3 . 9  
E o 5 2-9 

E o 5 6.9 
D o  13 6 - 4  

D o 7 4.6 
D o  3 35-3 

E o 2 0  29.9 
D O  27 29'9 

E o 14 33.7 
D O  2 0  11.9 

D O  rg 15.9 
E o g 36.0 

2g'5 
E o 18 44.8 

D o  
D o  12 8 -3  

D o 25 6 - 4 

E o 13 7 -4  

D o  31 30.4 
E o 23 36'3 

D o  l2  8'3 
D o  o 1'8 

D o  25 2.9 
E o 8 31.0 

D o  20 15.7 
E o I 0.3 

47'5 
D o  zo 47.2 

E o 37 17'3 
D o  47 21.5 

D o  39 18.8 
E o 2 4  3.3 

D I o 36-8 
E 0 4 3 2 1 - 8  

in feet 

a 

U s  B 

5'4 
5'4 

5'4 
5'4 

5 ' 4  
5'4 

5'4 
5.4 

5'4 
5'4 

5'4 
5'4 

5'4 
5'4 

5.4 

5 ' 4  
5'4 

5 ' 4 

5'4 

5'4 
5'4 

5.4 
5'4 

5 '4  
5'4 

5'4 
5'4 

5 '4 
5'4 

5'4 
5'4 

5.4 
5'4 

5.4 
5'4 

Number and Name 
of Station 

XVII I  (Bandapalle) 
XXI  (KQraveli) 

XXII(Kriahnamakirnda) 
X S I  (Khraveri) 

X X I  (Klraveri) 
XXI I I  (Devarakirnda) 

XXI I  (Rrishnamakbnda) 
XXI I I  (Devarakirnda) 

XXI  (KQraveri) 
XXIV (Patikirnda) 

XXII I  (Devarakirnda) 
XXIV (Patiktindu) 

XXI I I  (Devarakirnds) 
XXV (Mugali) 

XXIV (Patikirnda) 
XXV (Mugali) 

X X v I  (Satghur) 
XXV (Mugali) 

XXII  (Krishnamakirnda) 
XXVI (Satghur) 

X X I I I  (Devarakbnda) 
LXVI  (Satghur) 

XXV (Mugali) 
XXVI (Satghur) 

XXV (Mugali) 
XXVII (Batinkirnda) 

XXVI (Satghur) 
XXVII (Batinkirnda) 

XXVI (Satghur) 
XXIX (Kailhgarh) 

XXVII (Batinkirnda) 
XXIX (Kailhgarh) 

XXVII (Batinkirnda) 
XXXI(Bnandalamalai) 

XXIX (Kailtiagarh) 
XXXI(Anandalama1ai) 

drtronomical 

I 

Mar. 1412 

~ ~ b .  m a  a. 14 

,, 23,24 
,, 20,21 

,, 20,21 
,, 17,18 

,, 23,24 
,, 17,18 

,, 20,21 
~1 15 

,, 17,18 
3s 16 

,, 17,18 
,, 10,ll 

t s  15 
,, 10,ll 

91 8,4 
,, 1411 

,, 28,24 
$8 8,4 

,, 17,18 
~1 8,4 

,, 10,11 
~9 8,4 

,, 10,21 
Jan. 22,23 

Feb . 8 
Jan. 22,23 

Feb. 8,4 
Jan. 28,29 

,, 2238 
,, 28,29 

Jan. 22,28 

~1 6 

2839 

11 6 

Date 

Mean of 
Timw 

of o k r -  
ration 

h n, 

a 15 
z 2 5 

3 6 
3 6 

3 6 
3 6 

2 31 
z 32 

2 27 
z 26 

2 50 
2 50 

2 16 
2 2 1  

3 10 

3 I I 

2 53 
2 53 

3 10 

3 10 

3 24 

3 24 

2 53 
a 53 

2 23 
2 23 

2 10 

2 10 

2 38 
2 37 

2 58 
a 58 

2 43 
2 4 3  

a 24 
2 2 4  



PRINCIPAL TRIANBULATIOn. HEIBHTIY ABOVE MEAX SEA LEVEL. 75, 

(1) The mean of obrsn.tio1~ bken on 13th and 16th April, 1865, and 6th January, 1868 
DO. do. 4th 6th do. 13th do. 
Do. do. 20th i b r i l ,  1865, and 5th January. 1880. 
Do. do. Brd  >X,LJ-, 18c35, and 1st and 2nd Febn~ary, 1880. 

hta are to be oombined with negative rigna beoawo  he towor at XXXV (Chsmbedu) had r mbwquent permanent addition to it of 
16.4 feet. $. lbjsotsb 

F 

rnnf- 0 
Dig i t~z~c '  bv z - - F-\ - 

Aatronomiclrl 

lrn 

Apr. 14,15 
,, 24,25 

1866 
Jan, 22 

18 8, 

(1) 
(2) 

1866 
A .  28 

$9 9 
1866 

Feb. 10,ll 
Jan. 18 

,, 22,23 
9, 18 

,, 18,14 
ss 18 

1866 
Apr. 4,s 
Mar. 2698 

Apr. 23 
Mar. 2 6 3  

P l4 
,, 18;20 

,, 23,25 
$9 18 

1880 
Jan. 14,16,16 

4,5 J, 

1865 
Apr. 2335 
May 22 

(3) 
(4) 

Jme 
May 22,23 

1880 
Jan. 14,16,16 
Feb. 1,2,3 

Apr. 24,25 
May 11J2 

Mar. 26 
May 11,13 

Number md R.mo 
of Station 

XXX1 (Anandaui) 
SX.XII (Kurumkota) 

XXVII (Batinkands) 
XXX (Pull&) 

XXXI (Anandalnmslai) 
xxx (PUllb) 

XXXII (Kurumkota) 
XXX (Pulliu) 

XXV (Mugali) 
XXVIII (MuruktZire) 

XXVII (Batinkanda) 
XXVIII (MurukWre) 

XXX (Pulltir) 
XXVIII (MuruktZIre) 

XXX (Pullfir) 
XXXIII (Nagari) 

XXXII (Kurumkota) 
XXXIII (Nagari) 

(Anandal.md~) 
XXXIV (MhvandbF) 

XXXII (Kurumkota) 
XXXIV (Mgvandhr) 

XXXVIII (Tirumani) 
XXXIV (Mhvandb) 

XXXII (Kurumkota) 
XXXV1 (Malaipedu) 

XXXIV (MBvandfir) 
XXXVI (Malaipedu) 

mxvrl(-fimeOh.) 

XXXVI (Malaipedu) 

XXXVIII (Tirummi) 
XXXVI ( U p e d u )  

XXXII (Kurumkota) 
XXXV (Chimbedu) 

XXXIII (Nagari) 
XXXV (Chimbedu) 

Dab 

Mean of 
Tim- 

of obsar- 
vstion 

I rn 
3 '5 
3 27 

3 12 
3 I 0  

3 5 
3 5 

2 40 

2 40 

2 37 
a 38 

3 23 
3 23 

3 43 
2 55 

2 36 
2 37 

3 44 
3 48 

47 
2 47 

3 33 
3 34 

2 28 
2 28 

2 56 
2 53 

2 45 
2 I 7 

'35 
2 37 

I 58 
I 59 

2 31 
2 31 

3 8 
3 I 5 

Height in feet .- 
.a 8tation above M u  
E m Bea h e 1  

Obaened 4 
Ilesulto 

i PC 

F i d  'ii 
Ba,ult 3 0" 

0 1 e 

'4 59'' 
E o 5 48.0 

D O  8 8.4 
D o  8 33-4 

E o 22 37.0 
D O  38 47'0 

E o 23 18.0 
D o  46 0.5 

D o  30 50.5 
E o 16 28.8 

D o  11  14.0 
D o  I 37.2 

D o  11 29.4 
D o  2 17.9 

E o 23 10-g 
D o  38 0'7 

E o 54 12.6 
D I 13 40'0 

58.0 
E o 5 52-7 

D o  58*z 
D o  X I  25.1 

D O  18 15.2 
E o 131.5 

D o  12 5 - 1  

D o  4'9 
D o  10 59.5 

E 0  55O.O 
D o  20 18.7 

D o  17 36'7 
E o 3 45.1 

D o  11 41.8 
D o  5 46-4 

'3 5'7 
Eo5143.1 

I2 

12 

8 
8 

20 

20 

8 
12 

12 

8 

12 

8 

16 
8 

12 

12 

8 
12 

12 

I2 

8 

12 

8 

I2 

8 

I2 

12 

I2 

12 

12 

12 

12 

12 

8 

7 
2'9 

2.9 
2.6 

2.7 
2'9 

2'7 
2'7 

2'7 ' 

2.6 

2.7 
2.6 

2.7 
2.8 

2'7 
2.7 

2-6 
1.8 

2'9 

"' 
2-7 

6.0 

2.7 

'" 
2.9 

3'7 
4'3 

"7 
8.6 

4'8 
6.0 

27.6, 

2'9 

'3'" 
4'6 

5'3 
5'3 

5'4 
5'4 

5'3 
5'3 

5'3 
5'3 

5'4 
5'4 

5'4 
5'4 

5.4 
5'4 

5'3 
5'3 

5'3 
5'3 

5.3 
5'3 

5'3 
5'3 

5.2 

5'3 
5-3 

5'3 
5'3 

5'3 
3.3 

5-2 
5'2 

5.3 
10-o* 

5'3 
lo'oa 

m 

1296 

1x35 

1094 

1541 

969 

865 

938 

1004 

1322 

1163 

1x13 

1156 

1045 

1369 

986 

952 

1118 

,412 

76 

71 

67 

93 

59 

53 

61 

62 

81 

73 

40 

77 

60 

84 

58 

59 

53 

g9 

.05g 

'063 

-060 

-060 

.061 

-062 

.065 

-062 

so61 

.063 

-036 

'067 

.058+ 

-062 

-062 

-047 

.063 

- 588. 

+ 

+ 985.9 

+1574.6 

- 676.4 

- 122.0 

- 127.1 

+ 

+2481.~2814.8 

- 493 .8 

+ 8g.0 

- 338.1 

132.6 

+ 38.8 

.058+382.5466.9 

-298'5 

- 74.5 

-1566.8 

335 .3 

1gog.41908.g 

1781-2 

2814'4 

429.8 

467'7 

335.3 

6.g1gog-3 

1908.0 

1781'3 

1780'4 

1781.8 

go5.02813.g 

429.7 

422.4 t 

429'9 

466.0 

468.6 

469.5 

258'9 

t 
247.6 

336.81 - 3'5 

igog 

1781 

2814 

430 

468 

6 

fd 

1.5 

2 

r-5 

1.5 

10 

h 



76-G. 
MADRAS LONGITUDINAL SERIES. 

Nm.--Etation XLIV (BZttsmbeda) appertains to t.he Madrss Meridional and Coast Berim. 
There he' hts am to be wmbined with negative signs beoaune the tower at XXXV (Uhimbeda) had s Imukequent permanent addition made to it of 

16.4 feet. This value belongs to the Madras Meridional and Cosrt h i m  entirely. $ Bejected. 5 Thin m a  the height of the top of the pillu, 
above the pound Isre& to whioh the obmationr rofer, but the pillu WM rnbseqaently removed. 

L 

g - 
g 
C. 
0 

0 
2 
'i; 

3 .- 
ti 

m 
70'3 

8 
(j4-3 

1-6  

3.' 

3'0 

3.0 

3-0  

I 

a 
3 
S 
m 

%st  5 I - 
. 

Astronomical 

May 22 
11,13 

ss 6 
11 9 )  

M 16 
June 10 

1880 
Jan. 4,5 

,, 0,10 

, 4,1516 
,, 9,10 

,, 9,10 
,, 14,15,16 
,, 14,25,16 

19,20 #, 

,, 9,10 
,, 19,20 

,, 26,27,28 
,, 19,20 

Feb. 1 2 ,  
Jan. 26,27,28 

,, 14,15,16 
,, 26,27 

,, 19,20 
,, 26,27,28 

Feb. 1,2,3 
, 10,11,12 

Jan. 26,27,28 
Feb. l0,ll ,U 

,, 24,26 
, 10,1112 
,, 1,2,3 
$9 6,7 

, 0,11,12 
6,7 9, 

,, 24,25 
6,7 ,, 

Height 

4 

3.6 
2.6 

1 3 . 0 ~  
11.4 

9 ' 3  
3 -  7 

2.5 
6 .0  

6 - 0  
2.7 

2.7 
6.0 

2.5 
6.0 

2.5 
6 .0  

6.0 
2.5 

6 .0  
4.8 

2.5 
6 .0  

2.5 
6 ' 0  

2.5 
6.0 

2'5 
6 ' 0  

2.4 
30 '7  

2'5 
6 .0  

6 '0  
2'5 

6 .0  
30.6 

Date 

Mean of 
Timed 

of o h m  
d o n  

h a 
3 55 
3 25 

4 23 
4 23 

17 I I 
17 9 

t 3 
t 3 

2 5 
t 5 

2 5 
a 5 

a 10 

2 x 0  

I 52 
I 52 

2 2 1  

2 1 9  

2 22  

2 2 I 

I 46 
I 48 

a 19 
a ar  

a 3 
2 4 

2 I I 

a I I 

t a 

2 3 

I 49 
I 50 

a I 

I 59 

I 44 
I 42 

Height in feet of 2nd 

! 
4 

R 

8 
4 

8 
16 

12 

8 

8 
8 

12 

8 

8 
1 2  

12 

8 

8 
8 

12 

8 

12 

12 

1 2  

8 

8 
12 

12 

1 2  

12 

12 

8 
I 2  

12 

8 

12 

8 

8 
8 

Number and Name 
of stetion 

XXXVI (Malaipedu) 
XXXV (Chimbedu) ' 

XLIV (IUttambedu) 
XXXV (Chimbedu) 

XXXV (Chimbedu) 
XXXVII (M* Dome Oby.) 

XXXIV (Mgvnndbr) 
XXXIX (Avirimodu) 

XXXVIII (Tirumani) 
XXXIX (Avirimodu) 

XXXIX (Avirimodu) 
XXXVIII (Tirumani) 

XXXVIII (Tirumani) 
XL(ManamaiKunnatt5r) 

XXXIX (Avirimodu) 
XL (Manamai Kunnatbr) 

XLI (Puduplk) 
XL(ManamaiKunnatbr) 

XXXVI (Malaipedu) 
XLI (PudupBk) 

XXXVIII (Tirumani) 
XLI (Puduphk) 

XL (Manamai Kunnatdr) 
XLI (PudupBk) 

XXXVI (Malaipedu) 
XLII (Nanmangalam) 

XLI (Puduphk) 
XLII (Nanmangalam) 

XLIV(St.Thomas'sMount) 
XLII (Nanrnangalam) 

XXXVI (Malaipedu) 
XLIII  (M4nghd) 

XLII (Nanmmgalam) 
XLIII  (Mhgid) 

XLIV (St. Thomae'e Mount) 
XLIII  (MBngsd) 

I 

4 
8 

I1  

1237 

928 

1162 

1352 

750 

750 

704 

990 

846 

733 

931 

846 

574 

428 

287 

447 

398 

336 

in feet 

a i; 
5'3 

IO'O* 

5.3 
IO'O* 

IO'O* 

5 - 3 

5 '2  

5.2 

5 - 2  
5.2 

5.2 
5 '2 

5.2 
5.2 

5'211 

5.1 

5.2 
5.2 

5.2 
5.2 

5.2 
5 -2  

5.2 
5.2 

5 -2  
5.2 

5.2 
5.2 

29.0 
5 - 2  

5 -2  
5.2 

5.2 
5 - 2  

29.0 
5.2 

SWon above 
ae0 Lerel 

Rigonornetrid 
Okened 

vertioa~ ~ n g ~ e  

0 I It 

D o  14 52'1 
D o 2 59'4 

D o  I 21'7 
D o r 4 2 1 . 6  

D o 10 59.6 
D o 2 30- 5 

D o 8 22 '2  

D o  11 19.7 

D o  17 59'5 
E o 7 2 . 1  

E o 7 2 . 1  

D o  17 59-5  

D o  38 48.9 
E o z 8 1 8 - 5  

D o  21 37'3 

E o 6 53-7  

D O  10 22.7 
D o  2 5 5 ' 0  

D O  19 13.0 
E o 8 30'3 

D O  28 40.9 
E o 15 4.5 

D o 2 55'0 
D o  10 22.7 

D O  18 14.9 
E o 9 46.7 

E o 1 4 2 ' 1  

D O  8 8 . 7  

D O  7 2 7 ' 5  
E 0 3 3 '2 

D o  25 49.4 
E o 19 10.1 

D O  7 55.0 
E o I 49.0 

D o r 2 33.2 
E o 7 55.3 

Mean 

Final 
k p l t  

15, 

60.68 
+30'77 

490 

77'-45 
- 3 '5  

75  

170 

233 

174 

-c g . ~  
*j 

m 
a 

Ternatria' 
a f m t i o n  

i 

-11 

161 

87 

48 

48 

55 

26 

26 

36 

26 

16 

29 

2 2  

2 2  

6 3  
3-g 
.$j 

74'060- 

.era 

.138- 

'064 

'064 

-064 

40.057 

'056 

-031 

45.'061 

60.064 

-031 

-063 

-061 

'056 

'065 

-055 

-065 

xeaalts 

BY "oh 
deduc- 

tion 
Mean 

256'8 

490-4 

768.1 

75'2 

169.6 

232.6 

173.6 

208.4 

t + 197'3 

155'8 

+ 60-7  

- 277 '7  

+ 277'7 

- 693.8 

- 413.4 

- 94'7 

- 299.3 

- 597.9 

+ 94.7 

- 234.9 

+ 63'8 

- 18.3 

- 294'0 

- 58.8 

- 76.8 

259.3 

252.1 

$ 
101.0 

490'5 

490'3 

768.1 

74'2 

77'0 

74.5 

168.4 

170.1 

170'3 

232-8 

233'4 

231'7 

173'7 

173.8 

173.2 



PRINCIPAL !CEIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 

When determining the Spirit-levelled heights, given on pages 70-, to '77,@., the levelling s M  stood 
on the surfaces hereafter described. 

I1 (Mangalore) On a peg at the foot of the station pillar, height = 174'61 feet. To this 
value, 10.83 feet (the height of the upper mark-stone above this peg) being 
added, the height of the upper mark-stone was found to be 185.44 feet. 

I V  (Ballamale) On the stone step of the station platform, height = 810.27 feet. To this value, 
3-71 feet (the height of the top of the rectangular protecting pillar above 
this stone step) being added, tlie height of the upper surface of the rect- 
angular protecting pillar was found to be 813.98 feet. 

Mhnjarabad Auxiliary Station On a stone at the foot of the stone parapet wall, height = 3416.64 feet. To 
this value, 4.77 feet (the height of the station mark, circle and dot, above 
this stone) being added, the height of the station mark was found to be 
3420.41 feet. 

Obeerved 
Verticsl Angle 

0 I I1 

D O  I 4  3 2 ' 4  
E o 7  14.0  

D o  28 1 3 . 3  
E o 23 1 5 ' 4  

D  o 24 5 3 ' 0  
E o  ~g  6 . 1  

E o 7 5 5 . 3  
D  o I 2 33  2 

Height in feet z E  Height in feet of 2nd ' 
Station above Mean 

'a 
U Y 

Sea Level ' 8  
5 .a 

3 
pc 

Final % 
h a l t  5 W ." 

% I i  

Chadypatna Auxiliary Station On the station mark consisting of a circle and dot engraved on the north wall 
of the highest bastion in the N.W. quarter of the old fort. 

Number and Name 
of Ststion 

XLI (Pudupsk) 
XLV (Injambhkam) 

XLLI (Nanmangalam) 
XLV (Injambhkam) 

XLIV (St. Thomas's Mount) 
XLV (Injambhkam) 

XLIII  (M6ngM) 
XLIV (St. Thomas's Mount) 

dstronollliosl Date 

I 2  

1 2  

xa 
1 2  

8  
1 2  

8  
8  

XV (Hfiltibatta) On a stone below the foot of the station platform, height = 3039.27 feet. To 
this value, 13.22 feet (the height of the top of the rectangular protecting 
pillar above this stone) being added, the height of the upper surface of the 
rectangular protecting pillar was found to be 3047.49 feet. 

.Jan. 26,27,28 
Feb. 14,lO,l? 

, 10,21,12 
, 14,16,17 
,, 2426 
,, 14,16,17 
H 6,7 
,, 24,26 

XLIII (Rangasw&miEtta) On the top of the circular pillar, near and opposite N. face of the rectangular 
(Of the Qrert Ara Meridioml %OE, Ed011 protecting pillar. so to 180) 

Mean of 
Times 

of obeer- 
vation 

h nr 
I 50  
I 5  I 

I 47 
I 47 

2 8  
2 7  

I 42 
I 4 4  

6 . 0  

2 - 5  
2 . 4  

2 . 5  
30'5 

30'6  
6 . 0  

5 ' 2  

5 . 2  

5'2  
5 . 2  

2 9 ' 0  
5 . 2  

5 ' 2  
29-0 

I1 

439 

270 

382 

336 

6  

7  

19  

a t  

. or4  

'026 

'065 

- 1 3 8 . 8  

- 2 0 5 - 0  

' 0 5 0 - 2 2 1 ' 4  

+ 7 6 . 8  

3 0 . 8  

27 '6  

2 8 . 6  

250 .4  

29 

2 j 0 ' 4 1 5 0 ' 0 4  

29.0  

feat 

5  

* 



On a circle and dot cut on the rocEd at the side of the station platform, height 
= 3354.00 feet. To this-value, 2-19 feet (the height of the top of the 
reotangular protecting pillar above this mark) being add&, the height of 
the upper surface of the rectangular protecting pillar was found to be 
3356.79 feet. 

XXXI (Anandalamalai) On a rock at the foot of the station platform, height = 914.79 feet. To this 
value, 12.17 feet (the height of the top of the rectangular protecting pillar 
above this rock) being added, the height of the upper mrfm of the rect- 
angular protecting pillar was found to be W'LCis96 feet. 

XXXII (Kurumkota) On a peg at the foot of the station platform, height = 328.67 feet. To this 
value, 8.30 feet (the height of the circle and dot on the upper surface of the 
rectangular protecting pillar above this peg) being added, the ,height of the 
upper surface of the rectangular protecting pillar was found to bs 386.87 
feet. 

CI.T.8. 
XXXVII (Madras Dome Obser- On the circle of a bench-mark engraved thus nu o on the bottom step of the 

P.m. 

northern entrance to the Madras Dome Observatory, height = 20.87 feet. 
To this value, 32.71 feet (the height of the upper surface of the granite 
pillar above this bench-mark) being added, the height of the upper 
surface of the granite pillar was found to be 63-68 feet. 

XXXVIII (Tirumani) On a rock below the station, height = 603'86 feet. To this value 167.60 feet 
(the height of the top of the rectangular protecting pillar above this rock) 
being added, the height of the upper surface of the rectangular protecting 
pillar was found to be 771'45 feet. 

XLIV (St. Thomas's Mount) On the upper mark--oircle and dot-engraved on the large circular slab of 
stone. 

For jk ther  pmticukmr of t b e ~  r t a t b 2  see pager 4-Gs to 18, 
9. 

W. H. COLE, 

In ebrge  of Compwling O$m. 



MBD.RkB- L O N B I T U D I N - A L  S-ElRI.BL4. 

PRINCIPAL TRIANQULATION. AZIMUTH& OBSERVATIONB. 

h +a r .  
Lat. N. 12' 52' 14"Y.76 ; Long. E. 74' 53' W89 = 4 59 32.7 ; Height above Mean Sea Level, 185 feet. 
March 1873; observed by Major B. R. B d  with Barrow's =-inch Theodolite No. 1. 

Star obeerved 
Mean Right Ascension 1873.0 
Mean North Polar Distance 1873.0 
Local Mean Time of Elongation, March 19 

a Unae Minoria (Wed). 
1" 1 zm 18' 
lo 22' 4Y'30 

Western ph 2 1 ~ '  

.. . 
P A C 1  

.S S g 

8 .  

17 34 
a1 24 
37 19 
40 16 

23 47 
19 57 
15 38 
26 o 

33 25 
28 46 
3 25 
o 55 
21 10 

24 37 

39 5 
35 52 
I 28 
4 43 

17 5 
14 35 
7 15 
10 15 

r 

4 YI 

I n i~ 
Oboemed 

Hori.onL.l : ., ,, 
g h f .  Mark- Bur 

.S S ; - 8 z ; . , 
) ) ) a  

6 48 
245 
59 41 
62 44 

2 51 
4 8 
50 18 
52 24 

17 47 
13 59 
y 15 
12 35 

19 a 
14 2 

18 30 
20 40 

28 g 
a4 59 
4 10 
145 

a r .  19 

,, 20 

,, 21 

,, 23 

,, 28 

I 

PIQHT 

Muation in 
Am to P m e  of 

m o n m n  

I rr 

+ 0 14-81 
o 21'97 
1 6'65 
I 18-22 

+ o 27-15 
o 1g.11 
o 11-71 
o 31-39 

+ o 53'56 
o 39-70 
0 0.56 
o 0.04 
o 23'56 
0 29.05 

+ 1 13-23 
1 1-69 
o 0-10 
0 1-07 

+ o 14-00 
o 10'20 

o 2'53 
o 5-05 

BeducedO 
sol. M U !  

Bt ~ o n l w 0 9  

0 I I1 

+ 37 16 57-17 
57-11 
57-21 
56 '44 

+ 27 16 57-27 
55-11 
57-14 
58'73 

+ 27 16 60'16 
58-98 
5p-56 
5 -76 
58-14 
~ 7 . ~ 5  

+ 27 16 58'55 
58-13 
58-08 
58.55 

+ 27 16 58-88 
58-98 
60.13 
59'85 

1ACE LIST 

. 
muction i. 
Am to Time of 

m0n~8ti0n 

r rr 

f 0 "12 
o 0.36 

2 49-83 
3 7-50 

+ o 0-39 
o 0.82 
2 0.83 
2 11-08 

+ o 15-18 
0 9.39 
o 4-26 
o 7.60 

+ o 17-39 
o 9'46 
o 16-42 
o 20.49 

+ o 38.01 
o 29-94 
o 0.83 
o 0.15 

W. 

W. 

W. 

W. 

W. 

RedudObsm~t io  

lbJ.~2M.~ 

o I II 

f 27 16 54-68 
49-81 
56-01 
53-34 

+ 27 16 54.19 
51-48 
52-75 
52-72 

+ 27 16 50.66 
51 '85 
50'61 
5 I -02 

+ 27 16 51-57 
53-80 
57-23 
53-21 

+ 27 16 57-43 
55-14 
56-69 
52-73 

V 

o r 

'79 
& 

359 0 

259 12 
& 

79 I2 

338 25 
& 

158 25 

57 36 
& 

237 36 

136 49 
& 

316 48 

Observed 

EB%:k%!:' 
Ref. ,,fd- 

. 0 1  II 

+ 27 16 42m36 
16 35-14 
15 50'56 
15 38.11 

+ 27 16 30-11 
16 36.10 

16 45-41 
16 26.34 

+ 27 16 6-60 
16 19.28 
16 5 -00 B 16 5 '72 

16 34.58 
16 18.60 

+ 27 15 45-31 
15 56-44 

16 57'98 
16 57'48 

+ 27 16 44-88 
16 48-78 
16 57-60 
16 54-80 

o r  rr 

+ '7 
1649.46 
14 6-18 
13 45-84 

+ 27 16 53.80 
16 50.66 
14 51.91 
14 41-64 

+ 27 16 35-48 
16 41-46 
16 46'36 
16 43-41 

+ 27 16 37-18 
16 44'34 
16 40'80 
16 3 - 7 2  

+ 27 16 19-42 
16 15'20 
16 55-86 
1652'58 



MADRAS LOlYQITUDINAL SERIES. 

Abstract of Astronomical Azimuth observed at I1 (Mangalore) 1873. 

By Western Elongation of a Ursm Minoris. 

Face L R L E L R L B L I3 

Zero 179" 859" 259' ' 19' 888' 1680, 680 B8O - 187' 8110 

Date March 19 March 20 . March 21 March 22 March 23' 

I I I I I I I I e I 

Obaemd difirence 54-68 57-17 54.19 57-27 50'66 60.16 54-57 58.55 57'43 58-88 
of Circle-Winge, 49-82 57-11 51-48 5 5 ' ~  51-85 58'98 53-80 58-13 55-14 58-98 
Ref. M. - Star 56.01 57'21 52'75 57-14 50.62 59-56 57'22 58-08 56.69 60-13 

reduced to Elongation 53'34 56-44 52-71 58-73 51'oa 58-76 53-21 58'55 52.73 59-85 
58-14 
57'65 . 

Meam 53-46 56'98 52'79 57-09 51-04 58-88 54-70 58-33 55-50 59-46 

0 1  I I I m I 

Meaneofbothfacee + 27 16 55-22 - 54'94 54-96 56'52 57-48 
Az.ofStarf i .8 , ,byW.  178 35 55.32 5 5 '01 54'70 54'40 54-09 
h. of BBf. M. ,, 205 52 50'54 49'95 49.66 50'92 51'57 

Astronomical Azimuth of Referring Mark or by WBstem xlongation I (Mijhr) 
Geodetical Azimuth of Mijh by calculation from that 

adopted (Vol. 11, page 141) at Kalitinpur, eee page 66-, ante ... ... 205 52 53'63 
Astronomical - Geodetical Aiimuth at I1 (Mangalore) ... ... . . . ... - 3-10 



PRINCIPAL TRIANGULATION. AZIlKUTHA5 OBSERVATIONS. 

A S H  8 

Lat. N. 13' 1' 32".95 ; Long. E. 76' 30' 5gW'64 = 6 6 4.0; Height above Mean Sea Level, 3 1 M  feet. 
November 1871 ; observed by Major B. R. B d l l ,  with Troughton and Simme' %-inch Theodolite No. 1. 

Stars observed 
6 

8 Ursre Minoris (Weat) and Cephei 51 (Hev.) (Eat). 
Mean Right Ascension 1871.0 1 8 ~  1 3 ~  57' 6h 39m 14' 
Mean North Polar Distance 1871.0 3" 23' 37"'75 z0 45' 41"-81 
Local Mean Times of Elongation, November 20 Western 8" 1 4 ~  Eastern 8h 4fjm 

FACE 

-2 a fl 
I E 4 

M li i ; 
IIP 

m r 

19 58 
15 57 
17 27 
15 57 

11 18 
8 49 

23 12 
26 31 

36 26 
33 36 

5 29 
4 47 

34 17 
30 32 

2 2 0  

4 1 4  

16 7 
6 7 

2 7 4 6  
37 33 

43 55 
41 28 

1 2 4  

I 39 

BIGHT 

Reduction in 
Am to Time of 

Elongation 

I II 

+ o 47.45 
0 30'27 

o 36-20 
I 19-96 

- o 12.41 

0 7'56 
' o 52.27 

I 8-28 

+ 2 37-92 
a 14.33 
0 3'57 
0 2.71 

- I 53-75 
I 30.27 
o 0.53. 
0 1-74 

+ o 30.92 
0 4'45 
1 3 1 ' 5 2  
2 47-11 

- 3 6-33 
2 46-18 
o 0.19 

o 0'27 

YI 

S 0 -  FACl LXFT 

FI 

Obened  
Horimntal Angle : 
D" Red'"@ 

Bedllced Obervstion 
Bef. Mark- Star 
at Xlongstion 

o I II 

-121 59 31-85 
3I.57 
33-16 
32 '00 

-128 18 37-37 
38-46 

38-97 
40.02 

-121 59 32-58 
31-78 
30'81 

31 -69 

-128 18 37'63 
37-25 

37'83 
37'25 

-121 59 31.30 
32-88 
31 '01 

30.33 

-128 18 37-73 
38.49 
38.26 

38-18 

Nov. 20 

,, 20 

21 

,, 21 

23 

y, 22 

W. 

E. 

W. 

R 

W. 

R 

o I 

354 34 
& 

I74 34 

354 34 
& 

I74 34 

73 46 
& 

253 46 

73 46 
‘17 

253 46 

151 58 
& 

332 58 

152 58 
& 

332 58 

o r  11 

-121 59 33-16 

59 37'62 
61 49-60 
63 14-94 

-128 17 8'54 
17 21-28 

18 34'90 
1831.08 

-121 60 24.37 
60 6.66 

59 53'98 
60 33'45 

-128 18 17'78 
IS 24-45 
18 15-76 
18 5-66 

-121 61 23'22 
61 6.38 

59 34'56 
59 55'98 

-128 17 41'87 
17 56.46 
18 7.61 
17 56.20 

3 7 
6 38 

34 7 
43 30 

30 19 
- 28 I 

5 32 
8 1 0  

21 29 
17 37 

'3 52 
22  49 

14 33 
12 3 
15 24 
18 42 

30 51 
28 23 

5 24 
14  49 

23 57 
2 0  25 

17 45 
2 0  24 

I 11 

+ o 1 - 1 5  

0 5-24 
2 18-04 
3 44-01 

- I '9.05 
I 16.08 

0 2'97 
o 6'47 

+ o 54'93 
o 36-93 
0 22-83 
I 1-78 

- o 20.54 
o 14.09 

o 23.06 
- 0  33'99 

+ I 53'28 
I 35-89 
0 3'48 
o 26.11 

- O 55-57 
o 40.40 

o 30.64 
o 40.46 

0 I 11 

-121 59 32-01 

32-38 
31-56 
30'93 

-128 18 37.59 
37'36 
37'87 
37'55 

-1a1 59 29-44 
29'73 
31'15 
31 '67 

-128 18 38'32 
38.54 
38.82 
39'65 

-121 59 29-94 
30'49 
31-08 
29' 87 

-128 18 37-44 
36.86 

38-25 
36.66 

Baf. =yut-Bk 

o I II 

-121 60 19-30 
60 1.84 

60 9'36 
60 51.96 

-128 18 24.96 
18 30'90 

17 46-70 
17 31-74 

-121 62 10.50 
61 46-11 
59 34'38 

59 34-40 

-128 16 43-88 
17 6-98 

18 37.30 
1835 '51  

-121 60 2 ' 22  

59 37'33 
61 2-53 
62 17-44 

-128 15 31-40 
15 52-31 
1838.07 

18 37-91 



82-a MADBAS LONGITUDINAL SERIES. 

Abstract of Astronomical Azimuth observed at XI11 (NughallibGtta) 1871. 

1. By Eastern Elongation of Cephei 61 (Hev). 

S 
F( 

." a &  

3 
Nov. 26 

,, 26 

,, 27 

,, 27 

Face L R L R L a L R L B 

Zero 855' 175' 74' 234' 1 5 8 O  8830 2320 6P 811' 181° 

Date November 20 November 21 November 23 November 27 November 26 
e rn I a a e a I e w 

Obeerved difference 37'59 37'37 38'32 37'63 37'44 37'73 31'38, 38'55 36'54 37-12 
of Circle-Rsadinga, 37-36 38-46 38.54 37-25 36.86 38-49 34-57 39-09 35.36 37-16 

Ref. M. - Star 37'87 38-97 38.82 37'83 38.25 38-36 35-73 37-90 35'25 37'43 
reduced to Elongation 37-55 40'02 39'65 37-25 36-66 38-18 34-61 36.38 36.62 36-29 

Means 37'59 38.71 38-83 37-49 37'30 38-16 34-07 37-98 35'92 37-00 

o r  I I I a I 

Means of both fsces - 128 18 38.15 38-16 37'73 36.03 36-46 
Level Correctionr - 1-48 - 1.11 - 1-16 + 0.14 + 0.11 
Corrected Means - 128 18 3 -63 39'27 38-89 35'89 36 '35 
Az.ofStoufr.S.,byW. 182 50 1 8 . ~ ~  18-16 17-96 16-73 16-93 
8%. of Bef. M. , 54 31 38'74 38'89 39'07 40'84 40.58 

F 

B 
3 

I 

W. 

E. 

W. 

E. 

m 
U 

.s a $ 

13, 
$Q 

m a  
16 18 
8 42 
16 34 
27 9 

45 38 
43 31 
1 1  31 
8 6 

23 15 
1 1  28 

12 4 
19 59 

50 24 
46 5 
I7 44 
15 I9 

3f.f 
28 
V 

o I 

311 23 
& 

131 23 

311 23 
& 

I3I 23 

232 1 1  
& 

52 X I  

232 11 
& 

ga 1 1  

Observed 
EOhnhlAnglO: DifF. of Readinp 

M.IW-W 

o r  11 

-121 60 1-01 
59 39-11 
60 1-85 
60 55-41 

-128 15 15-44 
15 32.32 
18 22.39 
18 30.26 

-121 60 32-23 
59 43'95 
59 45'40 
60 15-00 

-128 14 26.33 
15 9.53 
18 5'25 
18 11-88 

BAOZ LPPT 

Beduction in 
hlonmaof 

E1ongstion 

r e 

+ o 31-65 
o 9-01 
o 32-61 
I ~7.50 

- 3 2 1 - 1 0  
3 2-94 
0 12-86 
o 6'36 

+ I 4.40 
0 15-67 
0 17-31 
0 47'43 

- 4 5-05 
3 25-04 
0 30'47 
0 21-74 

B A ~  SWET 

Bedaced Observatio Horizont.l Angle : Y.f.Mul-IYvn 
st E1ongrtion Baf. Muk- 

o I 11 

-121 59 29-36 
30- 10 

19-23 
27'92 

-128 18 36'54 
35-16 
35'25 
36.62 

-121 59 27-83 
28'28 
28-09 
27'57 

-128 18 31-38 
34-57 
35-71 
34-62 

o r  rr 

-121 61 0.05 
60 43-81 
5931'03 
59 36-32 

-128 17' 8-04 
17 21-51 
18 34-61 
18 26'17 

-121 61 51'10 
61 33.42 
59 31-15 
59 33'94 

-128 16 55'40 
17 10.04 
18 37-49 
18 36'37 

o I rr 

-121 59 30-32 
30' 27 
30'95 
30.41 

-128 18 37-12 
37-16 
37'43 
36-29 

-121 59 31 -13 
30'45 
30'34 
31 '83 

-128 18 38-55 
39-09 
37'90 
36-38 

m a  

27 27 
aq 51 
0 4 9  
7 3 

30 20 
27 57 
5 23 
10 12 

34 17 
32 8 
2 36 
4 13 

32 39 
30 ao 
2 4 

o 17 

I R 

+ I 29.73 
I 13-54 
o 0.08 

0 5-91 

- I 29-08 
I 15-65 
o 2-81 
o 10'12 

+ t 19.97 
z:gT 

0 2'11 

- I 43-15 
I 29-05 
o 0.41 
o 0-01 



PIlINCIPAL TJjlIBNGCULATION. AZIMUTHAL OBSERVATIONS. @-a 

Abstract of Astronomical Azimuth observed at XI11 (Nughallibgtta) 1871-(Cmtittued). 

2. By Western Elongation of 6 Ursae Minoris. 

Face I4 a L B I4 R L R I4 R 

Zero 855' 1750 74O 264' 158O 833' 28#' S F  811' 181' 

Date November 20 November 21 November 2% November 27 November 26 

I t  11 I f  I t  I1 I t  I 1  I1 I1 I1 

Obaerved difference 32-01 31-85 19-44 31-58 29.94 31-30 27'83 31-13 29.36 30'32 
of Circle-Beadings, 32-38 31-57 19-73 31-78 30.49 32'88 28.28 30.45 30.10 30.17 

lief. M. - Star 31-56 33-16 31.15 30.81 31-08 31.01 28-09 30-34 19-23 30'95 
reduced to Elongation 30.93 32-00 31-67 31-69 19-87 30'33 27-57 31'83 g 30'41 

Means 31'72 32'15 30'50 31-71 30'35 31-38 17-94 30'94 3 - 1 5  30'49 

0 I I t  I 1  I1 11 11 

Means of both facea - 121 59 31'93 31.11 30'86 29'44 29-81 
Level Correctione - 1-59 -- 0.85 -- 0.81 - 0.67 -- 1-26 
Corrected Means -- 121 59 33'51 31-96 31 '67 30.11 31 '08 
Az. of Star fr. 8., by W. 176 31 10'47 10.16 3'96 8-42 8-71 
Az. of lief. M. ,, 54 31 36'95 38-20 3 '29 38'31 37'64 

Astronomical Azimuth of Referring Mark or ... ... 54 31 39.62 
X (Shtanhalli) ... ... ... S, 37'88 

Astronomical Azimuth of S4tanhaUi by observation, mean of above ... ... m e *  54 31 38-75 
Geodetical Azimuth of ,, by calculation from that 

adopted (Vol. 11, page 141) at KaUnpur, 8ee page 67-Q, ante ... .-. 54 31 46-39 
Astronomical - Geodetical Azimuth at XI11 (NugWbbEtta) ... .em ... ... - 7-64 



MADRAS LONGITUDINAL SERIES. 

At XXXI (Anandalamalai) 

h m  8 

Lat. N. 12' 55' 50H.73; Long. E. 79' 26' 13".91 = 5 17 44.9; Height above Mean Sea Level, 923 feet. 
January 1866 ; observed by Captain B. R. Branfill with Troughton and Simma' 21-inch Theodolite No. 1. 

Stars observed B. A. C. 7291 (West) and B. A. C. 8199 (East). 
Mean Right Ascension 1866'0 2oh 52m 6' 9h I7@= 44' 
Mean North Polar Distance 1866.0 p0 58' 3'"58 8 O  5' IO".I~ 

Local Mean Timea of Elongation, January 3 Western 7" 53m Eaatern 8h 33m 

% 
U 
O -  PACE LEFT PACE BIGHT 
02 

- g  . .'$ 

Jan. 8 

,, 8 

,, 4 . 

,, 4 

,, 5 

,J 5 

W. 

E. 

W. 

E. 

W. 

E- 

V 

0 1 

180 I 
& 
0 I 

180 I 
& 
0 I 

259 12 
& 

79 12 

259 12 
& 

79 12 

338 24 
& 

158 24 

338 24 
& 

158 24 

0 1  @ 

+ 16 25 4.98 
24 21..,38 

+ o I 6.86 - o 43.28 
I 11-60 
I 3-94 

+ 16 24 23'34 
25 9-60 
25 50.06 
25 17-34 

+ o 2 5-72 
- I 0'48 

o 49.80 
o 36-48 

+ 16 25 56-36 
26 23.28 
26 2'30 
25 31-58 

+ 0 2 11-86 - 0 24'50 

I 11.62 
1 4'74 

m 8  
21 40 
25 3 

22 25 
10 38 

3 14 
6 ' 5  

2 5  3 
21 18 

17 34 
20 39 

26 36 
6 42 

9 10 
1 1  29 

16 44 
13 37 
16 39 
19 33 

26 54 
13 16 

2 57 
5 33 

I h 

+ 2 9-32 
2 52'64 

- 2 20.59 
o 31-71 

o 2.94 
o 10'39 

+ 2 53'99 
2 5'65 
I 25.06 
I 57-56 

- 3 17-87 
o 12-59 

o 23-59 
o 37.09 

+ I 17-62 
o 51-34 
I 16'45 
I 45.26 

- 3 22'31 
0 49-32 

o 2-44 
o 8'66 

0 I  It 

+ 16 27 14-30 
14-02 

- o I 13-73 
14-99 
14'54 
14.33 

+ 16 27 17.33 
15'25 

15-12 
14-90 

- o I 12'15 
13-07 
13'39 
13'57 

+ 16 27 13-98 
14.62 

18-75 
16-84 

- 0 I 10'45 
13.82 

14-06 
13-40 

' .  

0 I  I /  

+ 16 20 51';o 
21 46-52 
27 5'88 
26 54'44 

+ o 5 38-38 
249.26 - 1 0.76 

+ 0 20'40 

+ 16 20 15'48 
21 5-66 
27 14-88 
27 1 6 . ~ ~ 6  

+ o 8 1-06 
435.23 - I 13-50 
I 13-04 

+ 16 23 45.18 
2425'88 
27 16:06 

27 14.98 

+ 0 8 34'IC 
5 9-74 - I 0.32 
I 8.76 

m 8 

37 15 
34 24 

5 52 
8 33 

38 21 
2925 
7 7 
18 17 

39 0 
36 28 
o 19 
2 17 

44 41 
3516 
I 4 
I 18 

27 34 
2'442 
a 51 

o 50 

45 56 
37 3 
6 5 0  
4 9 

I Y 

+ 6 24'78 
5 28.29 

0 9-53 
o zo.18 

- 6 50.20 
4 1'79 
0 14.24 

1 34-05 

+ 7 2-13 
6 8-91 
o 0.03 

o 1.45 

- 9 15'83 
546.92% 
o 0'32 

o 0.47 

+ 3 30.73 
249.06 
o 2.25 
o 0.18 

- 9 47-19 
6 21'71 
013'10 
o 4-86 

0 1  m 

+ 16 27 16-48 
14-81 

15-41 
14-62 

- o I 11.82 
"'53 
15'00 

13-65 

+ 16 27 17-61 
14' 57 
14-91 

17-91 

- o I 14-77 
11-64 
13.82 

13-51 

+ 16 27 15-91 
14.94 
18-31 

15-16 

- 0 I 13-09 
11-97 
13-42 
13-62 



PRINCIPAL !PRIANGULATION. AZIMU!CHAL OBSERVATIONS. 85, 
: @. 

~bstract of ~stmno&cal Azimuth observed at XXXI (Anandalamalai) 1866. 

. . - .1. By Eastern Elongation of B.A.C. 3199. 

Face L R L R L R L R L R 

Zero 1800 00 259' 79' 888' 15S0 68' 288' 1810 817" 

Date January 8 January 4 January 6 January 6 Janusry 7 
I t  I t  I1 I1 11 11 11 I1 I1 I t  

Observed difference 13.73 11-82 12.15 14-77 10'45 13-09 11-65 12-96 13-69 12-16 
of Circle-Readings, 14.99 12-53 13.07 11-64 13-82 11-97 12'02 12-26 12.53 12-81 
Ref. M. - Star 14-54 15'00 13-39 13-82 14-06 13-42 13-92 12-26 13-30 13.29 

reduced to Elongation 14-33 13-65 13'57 13'51 13-40 13.61 11.91 11'79 12.86 10.63 

Means 14'40 13-15 13'05 13-44 12-93 13-03 12-38 12'32 13-10 12-11 

0 I I t  11 I1 I1 I1 

Meane of both face8 - o I 13-83 13-24 12.98 12-35 12-66 
Level Corrections - 0'17 - 0'94 - 1-04 - 0'75 - 1'32 
Corrected Means - o I 14-00 14-18 14-01 13.10 
Az. of star fr. 8., by W. 188 18 13 '69 13-46 13-24 13-01 12-78 

13-98 

Az. of Ref. M. ,, 188 16 59-69 59-28 59-21 . 59-91 58'80 

YI 

3 n 

6 ' H o ~ ~ ~ a ~ ~ ~ g t e  : 
DiL of 

Yuk- Btu 

0 I I I  

+ 16 24 56.92 
25 37-80 
26 58-06 
26 31-58 

+ o 4 49-90 
I 34'28 

- 0 56-92 
o 37-68 

+ 16 24 33'82 
25 17'10 

27 13.94 
27 6.78 

+ o 6 39.06 
3 6.68 - 
1 9'50 
I 10.48 

1 
4 

Jan. 6 

,, 6 

,, 7 

,, 7 

- 

Wuced  Observation 
Ref. Mark- B t u  
at Elongation 

o 1 II  

+ 16 27 15-18 
17-19 
17'92 
17-96 

- o I 11.65 
12.02 

13-92 
11.91 

+ 16 27 17.59 
17'47 
16 .c13 
16.18 

- o I 13-69 
12-53 

13-30 
12-86 

Observed 
Horizontal 
DB. o f ~ n p  
slf. stu 

0 t I t  

+ 16 26 41'40 
17 6-44 
22 50'12 

21 44.98 

- O ''Or 
I 12-02 

+ o 29-50 
I 52'72 

+ 16 26 39.66 
16 59'64 

14 57.54 
14 22-10 

+ o o 53'76 
- o 48'24 

o 56.96 
044'.48 

PACB 

.e_ a g - 2 3 - 

On 8 

22 29 
18 48 

8 31 
12 29 

36 4 
24 24 

7 23 
1 1  I 

24 13 
20 49 

2 55 
6 5 

41 8 
30 29 
3 41 
o 44 

BIQBT 

Bddmtion in 
Arc to Time of 

Elongation 

I rr 

+ 2 20.03 
I 37-92 
o 20.01 
o 43-03 

- 6 2.86 
2 46'54 

0 15-34 
o 34.11 

+ 2 42.66 
2 0.04 

0 2'35 
o 10.20 

- 7 51'22 
4 19-49 
0 3'79 
o o-15 

Reduced Observation 
Ref. Huk- BW 
at Elonytion 

o I 11 

+ 16 27 16.9j 
15'72 
18.07 
14-61 

- o I 12.96 
12.26 
12-26 
11.79 

+ 16 27 16.48 
17'14 
16-29 
16.98 

- o I 12.16 
12-81 
13.29 
10.63 

i 

W. 

E- 

W. 

E. 

.B E a 

2 $ 

1 1  3 
6 14 
31 12 

34 49 

15 53 
o 8 

19 1 0  
25 36 

11 42 
8 2 

22 25 

25 9 

21 20 

9 18 
7 37 
10 3 

8 3  V 

0 I 

57 36 
& 

237 36 

5k36 
237 36 

136 53 
& 

316 53 

136 53 
& 

3'6 53 

PACX LP9T 

Reduction in 
Arc to Time of 

n o  

I I1 

+ o 33'78 
o 10.75 

4 27-70 
5 32'98 

- I 10'63 
o o-oo 

I 43-42 
3 4.63 

+ o 37'93 
o 17'83 
2 18-49 
1 54-08 

- 2 7'45 
0 24'29 
0 16-34 
028.38 



So-G, 
MADRAS LONBITDDINAL 8EBIES. 

Abstract of Astronomical h u t h  observed at XXXI (h-) 1866-(Conthwd). 

2. By Western Elongation of B.A.O. 7291. 

Face 

Zero 

Date Jannary 8 January 4 January 6 January 6 January 7 

Obeerved difference 14-30 16-48 17.33 17-61 13-98 15'91 15-18 16'95 17-59 16-48 
of Circle-Beadings, 14'02 14-81 15-25 14'57 14-62 14.94 17'19 15-72 17'47 17-14 

ftef. M. - Star 15-41 15-12 14'91 18-75 18-31 17'92 18-07 16.03 16-29 
reduced to Elongation 14-62 14.90 17-91 16-84 15-16 17-96 14-61 16-18 16-98 

o l e  n n e  l 

Meaneofbothfacee + 16 27 14.75 15'95 16-06 16-70 16-77 
Level Correctiom -0'51 - 0.66 - 1-01 - 1-15 - 1'02 
Corrected Meane + 16 27 14-24 15'29 15-04 15'55 15-75 
Az. of Star fr. S., by W. 171 49 44.26 43 '97 43-68 43'39 43'11 
Az. of Ref. M. ,, 188 16 58'50 59'26 58-72 58-94 58.86 

I by Eastern Elongation 
A.dronomical Azimuth of Referring mark ... by Western ,, ... 

Mean ... 
Angle Referring Mark and XXX (Pulhir) aee page 38-,  ante . . . 
Astronomical Azimuth of Pull6r by observation ... ... ..* 
Geodetical Azimuth of ,, by calculation from that 

adopted p o l .  11, page 141) at KaWnpur, aee page 68-, sale 

htronomical- Geodetical Azimuth at XXXI (hndalamalai) ... 



PRINCIPAL !i!&WGUl;llTION. AZI- OBSERVATIONS. 

At XLIV (St. Thomaa's Mount) 

h m  8 

Lat. N. 13' 0' 14"*79; Long. E. 80" 14' 8W.56 = 5 20 56'6; Height above Mean Sea Level, 250 feet. 
February 1880; observed by Lieut.-Colonel B. R. Branfill with Troughton and Simma' M-inch Theodolite No. 1. 

Stam observed 6 Ursae Minoris (East) and Cephei 51 (Hev.) (Wed). 
Mean Right Ascension 1800-0 1 8 ~ 1 1 ~  3' 6h 43m 47' 
Mean North Polar Distance 1880.0 3' 23' 27"'65 9' 46' 15"-05 
Local Mean Timea of Elongation, February 21 Eastern xqh 9m Weatern rqh 37m 

observed 
Ho.ianW hgle : 
D8.0fBI.drnp 
&fa &fwk- B& 

0 1  II 

-170 57 6-96 
57 30.01 
58 38.50 
58 26.98 

-164 39 34'82 
39 32-36 
41 8-59 
41 36-43 

-170 58 54-62 
58 56-41 

zi E:38 
-164 41 3-45 

40 32-11 

39 33'78 
39 36-14 

-170 58 29-03 
58 59-90 
56 36.88 
56 7'59 

-164 41 2.60 
41 36-99 
39 32-30 
39 33-20 

U 
0- 

. 
83 
V 

o I 

315 a 
& 

I35 3 

315 o 
& 

I35 1 

34 15 
& 

214 I5 

34 15 
& 

214 I5 

113 26 
& 

293 26 

I13 26 
& 

293 26 

S 
a 

-9 8.g 
2 E r 
t:) 
8 2 4 

m 8  

30 54 
27 26 

13 55 
17 o 

5 9 
2 14 
31 41 
35 52 

7 34 
5 13 
26 zg 
29 o 

30 17 
a4 55 
4 25 
6 57 

16 58 
3 50 
34 53 
38 14 

39 rz 
35 45 
0 32 
3 6 

& d u d  Obervatio 
B.f .Muk-8hrn 
st E1On~tiOn 

0 I 11 

-170 58 64-97 
65 '77 
67-00 
65'55 

-164 39 35-18 
35'89 
35-42 
36-23 

-170 58 66-16 
64-04 

64-35 
63.40 

-164 39 36.82 
34'65 
35'81 
34'79 

-170 58 63-86 
65- 10 

64.98 
64-92 

-164 39 34-19 
34'49 
34-46 
34-94 

Obseroed , : 

&f. f i t -  B& 

0 1  II 

-170 58 54-41 
59 0'61 

55 12.04 
54 41'18 

-164 41 3'39 
40 43'61 

39 45'31 
39 51'38 

-170 57 46.66 
57 59-43 
58 47.52 
58 40'47 

-164 43 10.55 
42 51'79 
39 48.21 
3942'94 

-170 56 46-93 
57 9'15 
58 41-94 
58 30.86 

-164 40 11-27 
40 2-03 
40 31'20 
40 50.25 

, 

, 

IACE BIQHT 

Badution in 
AmtoTimeof 

Elongation 

I II 

- I 53-44 
I 39-44 
o 23-12 
o 34'49 

+ o 1-57 
o 0'48 
I 37-01 
2 4-50 

- o 6'83 
0 3'25 
I 23.63 
I 40.28 

+ I 29-09 
I 0'32 
0 1-89 
0 4-68 

- o 34-19 
0 1'75 
2 25-09 
2 54-25 

+ 2 39.25 
2 4-17 
0 0'03 
0 0'93 

s !3 
.p 

% 

m a  

9 25 
6 35 
44 25 
47 7 

30 8 
26 a4 
10 6 
I2 30 

15 52 
23 19 
11  53 
I3 52 

48 I 
45 4 
1 1  18 
9 1 0  

33 58 
31 15 
13 54 
16 54 

19 32 
16 50 
24 1 1  

27 53 

Feb. 21 

,, 21 

,, 22 

,, 22 

,, 28 

,, 23 

B.duoed Ohemation 
B.f.Muk-Btu 
s t  Elon@ion 

o I II 

-170 58 60.40 
59'45 
61 -62 
61'47 

-164 39 32'25 
31 '88 

31-38 
31 '93 

-170 58 61-45 
59-66 
61 -22 
61.16 

-164 39 34-36 
31-79 
31-89 
31 -46 

-170 58 63'32 
61 -65 

61-97 
61-84 

-164 39 33'35 
32.82 

32'27 
32-17 

IAUX L.fi 

Reduotion in 
AmtoTimeoF 

BlOn@On 

I 11 

- o 10.56 
o 5-16 

3 54-96 
4 24'37 

+ I 28-21 
I 7'72 

0 9-89 
0 15'15 

- 1 19-50 
1 4-61 
o 16.83 
o 22.93 

+ 3 43-73 
3 17.14 
o 12-40 
o 8.15 

- 2 16.93 
1 55'95 
0 23-04 
o 34'06 

+ o 37-08 
o 27.54 
o 56-74 
I 15-31 

E. 

W. 

E. 

W. 

E. 

W. 



S 4 s 
W II 

Feb. % E. 

3, a W. 

,, 25 E. 

,, 25 W. 

PACE LHFP 

Observed .El EI g! 
Horizontal Angle : % Reduction in ReducedObservatior 

of Readings $, Arc to Time of Ref. Mark- Star 

st.r ELonNion at Elongation 

PACE BIGHT 

Observed Reduction in ReducedObsemtio 
Arc to Time of Eef. Mark - S b r  

Elongation at, Elongation 

Abstract of Astronomical Azimuth observed at XLIV (St. Thomas's Mount) '1880. 

1. By Eastern Elongation of 8 Ursse Minoris. 

~ a ~ e  L a L B L a L a L R 

Zero 816' 136O 84P 214O 113' 293" 1930 13" 27P 920 

'd 

Date February 21 February 22 February 23 February 24 Februsry 25 
11 If 11 I1 I t  I t  I f  I t  It I t  

Obeerved difference 64-97 60.40 66.16 61-45 63-86 63-31 65-38 62-13 66.66 63'85 
of Circle-Readings, 65.77 59-45 64-04 59'66 65-10 61-65 64.19 62.86 66.24 63-4z 
Ref. M. - Star 67-00 61-62 64-35 61.22 64.98 61.97 65.03 62'96 64.15 65-33 

reduced to Elongation 65-55 61.47 63-40 61-16 64.92 61.84 64.85 61-65 64'93 63-75 

Meane 65-83 60'74 64-49 60.87 64-72 62-20 64.86 62.40 65-50 64-09 

o I rl  I I  I I  11 rr 

Meane of both faces - 170 58 63.28 62.68 
Level Corrections 

63-46 - 0.11 - 0.07 63-63 64'79 
-k 0.13 + 0.01 - 0.11 

Corrected Means - 170 58 63.15 62-79 63'53 63'62 64-90 
Az. of Star fi. S., by W. 183 ag 8-64 8-79 8'95 9-10 9.26 
Az. of h f .  M. ,, 12 30 5'49 6.00 5'42 5'48 4.36 

. -  - 
A 



PRINCIPAL TI1IANQULATION. A!ZIlKU!l!HAJL OBSERVATIONS. 899,. 

Abetmot of Astronomial *uth observed at XLIV (St. Thomas's Mount) 1880-( Cmthued). 

2. By Western Elongation of Cephei 51 (Hev.) 

Face L B L R L It L B L R 

Zero 815' 135' 841'' 214' 113" 293' 1930 13' 2720 92" 

Date February 21  February 22 February 23 February 24 February 26 

rr rr rr n n rr 11 rr II rr 

Observed difference 35-18 31-25 36-82 34-36 34-19 33-35 34-80 32-93 35.63 33-66 
of Circle-Beadingq 35-89 31.88 34'65 31-79 34'49 32-82 34-89 33-04 34.66 34-23 
Ref. M. - Star 35-41 31-38 35.81 31-89 34'46 32-27 35.29 34'53 34'82 34-95 

reduced to Elongation 36-23 31-93 34-79 31-46 34-94 32-27 36-23 34-06 34'98 34'73 

Meam 35-68 31-86 35-52 32-38 34-52 33-68 35-30 33'64 35-02 34.39 

0 I I1 4 # # # 

Meane of both facea - 164 39 33 ' 77 33'95 33'60 34'47 34-71 
Level Corrections o*oo - 0.14 - 0.07 + 0'04 - 0.08 
Corrected Meane - 164 39 33-77 34'O9 33-67 34'43 34-79 
Az. of Star fr. S., by W. 177 9 37.29 37'49 37-70 37-90 38-11 
A Z. of Ref. dd. ,, 12 30 3'52 3'40 4-03 3-47 3'32 

i 

Astronomical Azimuth of Referring Mark or by Eastern Elongation ... . . . I2 30 5'33 
XLII (Namngalam) [by Western ,, ... ... $8 3 ' 55 

Astronomical Azimuth of Nanmangalam by observation, mean of above ... ... 12 30 4'45 
Geodetical Azimuth of Y S  by calculation from that 

adopted (Vol. 11, page 141) at KaUnpur, see page 69,, mate . . . ... 12 30 9-29 

Astronomical - Geodetical Azimuth at XLIV (St. Thomas's Mount) ... . . . - 4'  84 



MADRAS LONGITUDINBI; SERIES. 

At XLV (Injambhkam) 

A m  a 

Lat. N. 12' 54' 51M.18; Long. E. 80' 17' 38".41 = 5 21 10.6; Height above Mean Sea Level, 29 feet. 
February 1880 ; observed by Lieut.-Colonel B. R. Branfill with Troughton and Simrna' %-inch Theodolite No. 1. 

Stars observed 6 Ursae Minoris (East) and Cephei 5 1 (Hev.) (West). 
Mean Right Ascension 1880'0 1 8 ~  l x r n  3' 6h 43= 47' 
Mean North Polar Distance 1880.0 3' 23' 27".65 2' 46' 15"-05 
Local Mean Times of Elongation, February 14 Eastern 14" 37= Western 15" 5rn 

BedncedObserrat' 
hf.  ark- staF 

at Elongdion 

0 I 11 

- 84 24 21 -95  

23.88 
22-24 
21 -76  

- 78 4 60.06 
60'39 
59 39 
60.29 

- 84 24 24-43 
l 4 '  53 
2 4 - 0 7  
22 -96  

- 78 4 61-96 
61 '79 

63 ' 09  
6 0  ' 86  

- 84 24 23.62 
2 3 - 9 8  
24 '13  
23-85 

- 78 4 6 2 - 3 2  
6 2 - 2 7  
62-11 
63 -06  

BIGHT 

Redudion in 
.4m to l h e  of 

Elongation 

I  I1 

- o 15-28 

o 3 -53  
3 37'95 
4 1 -79  

+ o 39-40 
o 48-25 
3 26'62 
4 9-21 

- I 0.15 
O 45'I9 

, o 40.80 
o 58.48 

+ o 29-16 
o 0.59 
o 59.78 
2 8.47 

- o 23'35 
o 13.52 

I 46.21 
2 5-25 

+ o 0.15 

o 6 -30  
1 3 5 ' 4 2  
I 50'96 

U 3 0 -  BACB LEFT PACE 

n 

Peb. 14 

,, 14 

,, 16 

,, 16 

,, 18 

,, 18 

E. 

W. 

E. 

W. 

E. 

TV. 

0  I  

48 29 
& 

228 29 

48 29 
& 

228 29 

206 53 
& 

26 53 

206 53 
& 

26 53 

5 17 
& 

185 I7  

5 17 
& 

185 I7  

O r  I t  

- 84 23 4.66 
23 20.13 

23 36.56 
. 23 19'99 

- 78 5 1 -71  

5 1.18 
6 40.58 
7 9 -56  

- 84 2 2  15-68 
24 19'71 
24 22.37 

2 1  35'70 

- 78 7 10.18 
6 14-85 

5 5'05 
5 21-55 

- 84 22 41-43 
a2 59-91 
24 24.28 
24 14-06 

- 78 5 24-03 
5 17.60 

5 3 8 ' 1 4  
5 48-89 

m u  

25 44 
2 2  56 

'9 47 
2 2  55 

I 31 

o qg 
31 56 
36 23 

32 39 
5 2 
2 I 

37 25 

36 35 
27 17 

5 38 
14 57 

29 30 
26 32 

a 18 
9 24 

14 22  

11 47 

'9 5 
21 47 

I  I t  

- I 18.68 
I 2.52 

o 46-62 
1 2-56 

+ o 0 ' 2 2  

o 0 - 0 6  
1 38.71 
2 8.06 

- 2 6 -49  
0 3'03 
o 0.49 
2 46'79 

+ 2 9.92 
I 12.29 

0 3-08 
o 21'69 

- I 43-19 
I 23-69 

o 0.63 
0 10'53 

+ o 20.06 
0 13'50 

0 3 5 ' 3 3  
o 46'02 

0 I  I1 

- 84 24 23-34 
22.65 

23.18 
22'55 

- 78 4 61-49 
61-12 
61'87 
61-50 

- 84 24 22-17 
22.74 
22.86 

22'49 

- 78 4 60.26 
62-56 

61.97 
59-86 

- 84 24 24-72 
23-60 

24'91 
a4.59 

- 78 4 63-97 
64. 10 

62.81 
62.87 

0 I l l  

- 84 24 6.67 

24 20.35 
2 0  44'29 
2 0  19.97 

- 78 5 39'46 
5 48-64 
8 26.01 
9 9 -50  

- 84 23 24.28 
23 39-34 
23 43.27 
23 24-48 

- 78 5 31-12 
5 2-38 
6 2-87 
7 9 -33  

- 84 24 0'27 
a4 10.46 

22 37'92 
2 2  18.60 

- 78 5 3 -47  

5 8 -57  
6 3 7 ' 5 3  
6 54-02 

m #  
11 ao 

5 26 
42 47 
45 4 

20 9 
2 2  18 
46 15 
5 0 4 9  

2 2  30 
'9 3O 
18 30 
2 2  g 

17 19 
2 27 

24 50 
3 6 2 6  

14 o 
10 39 

29 51 
32 25 

I 16 

8 3 
3 x 2 3  
33 51 



PRINCIPAL !l!RIAN(3ULATION. AZIMUTHAL OBSEBVATIONS. 
gl-u. 

- - 

Abstract of Astronomical Azimuth observed.at XLV (Injambtikam) 1880. 

1. By Eastern Elongation of 8 Ursae Minoris. 

Face L R L It L R L I1 L B 

Zero 48' 228' 2070 270 5O 185' 128' 80S0 286O 1060 

Date February 14 February 16 February 18 February 19 February 20 

4 u w a e 4 R n w R 

Observed difference 23-34 21.95 22'17 24-43 24.72 23-62 25-19 23-94 25.71 23-41 
of Circle-Readings, 22.65 23.88 22.74 24'53 23.60 23-98 25-79 24-30 25-78 23'39 

Ref. M. - Star 23.18 22'24 22.86 24-07 24.91 24-13 24.26 23'68 25'07 23'59 
reduced to Eloilgation 22.55 21'76 22.49 22.96 24.59 23'85 23-98 23-08 25.81 23.14 

Means 22.93 22.46 22-57 24-00 24-46 23-90 24-81 23-75 25-59 a3-38 

o I 4 rr rr rr 11 

Means of both f w a  - 84 24 2zS70 23-28 24-18 24-28 24-48 
Level Corrections - 0'10 - 0.15 + 0.13 - 0.09 + 0 '43 
Corrected Means - 84 24 22.80 23-43 24.05 24-37 24-06 
Az. of Star fr. S., by W. I 83 29 2 *67 3'08 3'49 3'70 3-90 
be. of Ref. M. ,, 99 4 39'87 39'65 39'44 39'33 . 39'84 

m .a Y 
0-  

a" 
Observed 

BAOE LBPT 

Reduction in , to r n ~  0, 

Elongation 

I II 

- I 48-93 
I 28.89 

o 19'08 
o 40'02 

+ 4 19'15 
3 48-46 
0 13.93 
o 4.68 

- I 30.15 
I 1 2 - 1 0  

o 12-30 
I 25-16 

+ 0 1 1 . ~ ~  
0 20'54 
3 5 1 . 2 0  
4 16.45 

BeducedObaervation 
Bef.Mark-Star 
at Elongation 

0 1  r 

- 84 24 23-94 
24'30 
23-68 
23.08 

- 78 4 62'37 
62'28 

63-42 
63-70 

- 84 24 23-41 
33-39 

23'59 
23.14 

- 78 4 62-97 
62.20 

62.90 
61-58 

Observed 
HoriEontel : 
,,is. of Badin@ 

PYL- 

o I rr 

- 84 20 18.86 
20 54-18 
24 20.31 
oq 2 2 ' 2 4 '  

- 78 7 14-53 
6 13-24 

5 5-88 
5 9-28 

- 84 24 2-68 
2411-62  

1711.78 
. 16 12-33 

- 78 6 53'44 
6 33'71 

5 59'43 
6 19'go 

Feb. 19 

,, 19 

,, 20 

8 ,  

Eleduced Observatio 
,L M,-, 

~t Elongation 

o I 11 

- 84 24 25-19 
25'79 
24.26 
23'98 

- 78 4 62.71 
63-01 
63-84 
61 -42 

- 84 24 25-71 
25'78 
25 '07 
25-81 

- 78 6..fj7 
64-47 
64.81 
63 '78 

BACP 

3 a a  
8 

&*' 
3 3 d ~ w  

?n 8 

45 a9 
4 2  6 
5 19 
2 39 

36 54 
27 2 

5 2 

7 35 

13 12 

9 5 7  
6 3 1 6  
64 16 

33 44 
30 42 

24 9 
28 15 

E. 

W. 

E. 

w. 

BIGHT 

Reduction in 
ArctoTimeof 

Elongation 

I I t  

- 4 5.08 
3 30'12 
0 3-37 
o 0'84 

+ 2 12.16 
I 10.96 

o 2-46 
0 5'58 

- o 20.73 
0 1 1 ' 7 7  

7 1 1 ' 8 1  
8 10.81 

+ 1 P . 4 7  
1 31-51 

0 56'53 
I 17.32 

o r 

127 39 
& 

307 39 

127 39 
& 

307 39 

286 5 
& 

106 5 

5 

106 5 

o r  rr 

-84  22  36'26 
2 2  56-90 

24  5.18 
23 43-96 

- 78 9 21-86 
8 51.47 
5 17'77 
5 6.10 

- 84 22  55'56 
23 13-68 

2 4  12-77 
23 0.65 

- 78 5 14-62 
5 2 5 ' 0 1  

8 5 6 . 0 1  
9 20'23 

m 8 

30 17 
27 21 

12  39 
18 19 

51 42 
48 32 
11 58 
6 56 

27 33 
24 38 
10 10 

26 44 

11 6 
I 4  33 
4 8 5 6  
51 33 



MADRAS LONGITUDINAL BEBIEB. 92-, 

Abstract of Astronomical Azimuth observed at XLV (Injambhm) 1880-(Cmtinued). 

2. By Western Elongation of Cephei 61 (Hev.) 

F- L a L a L a L B L B 

Zen, 48' 228' - 2010 210 So 185' 128' 808' 2860 1060 

Date February 14 February 16 February 18 February 19 February 20 

11 11 11 11 I I  11 R 11 r n 

Observed difference 61-49 60.06 60.26 61.96 63-97 62-31 62-71 62-37 61-67 62-97 
of Circle-Readings, 6r.f2 60.39 62.56 61.79 64-10 62-27 63-01 62-28 64-47 62-20 

Ref. M. - Star 61.87 59'39 62.81 62-11 63-84 63-41 64'81 62-90 
reduced to Elongation 61-50 60.29 8 : 62-87 63-06 61.42 63-70 63.78 62.58 

Meana 61'50 60'03 61-16 61-93 63-44 62'44 62.75 62'94 63'93 62.66 

o I 11 II 11 11 n 

Means of both facea 78 4 60.76 61.54 62-94 62.84 
Level Correction0 - 0.05 - 0'10 - 0.07 63-30 + 0.07 
Corrected Means - 78 4 60.81 61.64 62 '87 62-91 

+ 0'35 
Az. of Star fr. S., by W. 

62.95 
I77 9 39'44 39'89 40'34 40'57 40' 79 

Az. of lief. M. ,, 99 4 38.63 38-25 37'47 37-66 37'84 

Aatmnomical Azimuth of Referring Mark or by ~ a ~ t e r n  Elongation ... * * *  99 4 39'63 
- XLII (Nanmangalrsm) by Western ,, ... . . . ... 

3, 37'97 
Astronomical Azimuth of Nanmangalam by observation, mean of above ... ... 99 4 38-80 

Geodetical Azimuth of 99 by calculation from that 
adopted (Vol. II, page 141) at Kalihpur, see page 6 9 - ,  ante ... . . . 99 4 43-92 

Astronomical - ~iodetical Azimuth at XLV (Injambikam) . . . ... ... ... - 5-12  

W. H. COLE, 

& e h g c  of Compsting O m .  
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Liet of Published Worb of the Great TTigonometrical Survey G$ India. 

An Account of the Measurement of an Arc of the meridian between the parallels of 18" 3' 
and 24" 7', being a continuation of the Grand Meridional Arc of India as 
detailed by the late Lieutenant-Colonel Lambton in the Volumes of the 
Asiatic Society of Calcutta. By Captain George Everest, of the Bengal Artillery, 
F.R.S., &c. London, 1830. (Out oJ' print). 

An Account of the Measurement of two Sections of the Meridional Arc of India, bounded by 
the parallels 18" 3' 5" ; 24" 7' 11" ; and 29" 30' 18". By Lieutenant-colonel 
Evereat, F.R.S., &., late Surveyor General of India, and his Assistants. London, 1847. 
(Out of print). 

Account of the Operations of the Great Trigonometrical Survey of India. 
Price Rupee8 108 per volume. 

Volume I. The Standards of Measure and the Base-Lines, also an Introductory Account 
of the early Operations of the Survey, during the period of 1800-1830. 
By Colonel J. T. Walker, R.E., F.R.S., &c., kc., Superintendent of the Survey. 
Dehra D h ,  1870. 

Do. 11. History and General Description of the Principal Triangulation and of its 
Reduction. By Colonel J. T. Walker, C.B., R.E., F.R.S., kc., kc., Surveyor General 
of India and Superintendent of the Survey, and his Assistants. Dehra Diin, 1879. 

Do. 111. The Principal Triangulation, the Base-Line Figures, the Karftchi Longitu- 
dinal, N.W. Himalaya, and the Great Indus Series of the North-West Qua- 
drilateral. By Colonel J. T. Walker, H.E., F.R.S., &., &., Superintendent of the 
Survey, and his Assistanta. Dehra Diin, 1873. 

Do. IV. The Principal Triangulation, the Great Arc (Section 24"-30°), RahGn, Gurhi- 
garh and Jogi-Tila Meridional Series, and the Sutlej Series of the North- 
West Quadrilateral. By Colonel J. T. Walker, R.E., F.R.S., kc., kc., Superinten- 
dent of the Survey, and his Assistants. Dehra Dhn, 1876. 

Do. IVA. The Principal Triangulation of the North-West Quadrilateral, including the 
Reduction and Details of the Jodhpore and Eastern Sind Meridional Series. 
Prepared in the Office of the Trigonometrical Branch, Survey of India, Colonel C. T. 
Haig, R.E., Offg. Deputy Surveyor General, in charge, and published under the orders 
of Colonel (3.. C. DePrh, S.C., Surveyor General of India. Dehra Dbn, 1886. 

Do. V. Details of the Pendulum Operations by Captains J. P. Basevi, R. E., and t 

W. J. Heaviside, R.E., and.of their Reduction. Prepared under the directions 
of Major-General J. T. Walker, C.B., R.E., F.R.S., kc., &., Surveyor General of 
India and Superintendent of the Trigonometrical Survey. Dehra Dlin and Calcutta, 
1879. 



Zist of Published Work8 of the Great Trigonometrical Survey of India. 

Account of the Operations of the Great Trigonometrical Survey of India-(Continued). 

Volume 

Do. 

1)o. 

Do. 

Do. 

Do. 

Do. 

VI. The Principal Triangulation of the South-East Quadrilateral, including the 
Great Arc-Sectiou 18" to 24", the East Coast Series, the Calcutta and the 
Bider Lorigitudinal Series, the Jabalpur and the Bilhpur Meridional Series, 
and the Details of their Simultaneous Reduction. Prepared under the direc- 
tions of Major-General J. T. Walker, C.B., R.E., F.R.S., t~.,  &c., Surveyor General 
of India and Superintendent of the Trigonometrical Survey. Dehra D6n, 1880. 
( Ozct of print). 

VII.  Gcneral Description of the Principal Triangulation of the North-East Quadri- 
lateral, including tlie Simultaneous Reduction and the Details of five of the 
component Series,, the North-East Longitudinal, the Budhon Meridional, 
tlie ltangir Meridional, the Amua Meridional, and the KarAra Meridional. 
Prepared under the directions of Lieutenant-General J. T. Walker, C.B., R.E., Y.lt.S., 
&c., &c., Surveyor General of India and Superintendent of the Trigonometrical Survey. 
Dehra Dlin, 1882. 

I .  Details of tlie Principal Triangulation of eleven of the component Series 
of the North-East Quadrilateral, including the follonling Series ; tho Gur- 
wrini Meridional, the Gora lteridional, the Hurildong Meridional, the 
Cllend\vtir Meridional, tlle North Prirasntitli Meridional, the North Mallin- 
cha Mei-idional, tile Calcutta Meridional, the East Calcutta Longitudinal, 
the Bralimaputra Meridional, the Eastern Frontier-Section 23" to 26", and 
the Assam Longitudinal. Prepared under the directions of Lieut.-General J. T. 
Walker, C.B., R.E., F.R.S., &c., &c., Surveyor General of India and Superintendent 
of the Trigonometrical Survey. Dehra Dlin, 1882. 

IX. Electro-Telegrapl~ic Longitude Operations executed during the years 1875-77 
and 1880-81, by Lieut.-Colonel W. M. Campbell, R.E., and Major W. J. 
Henviside, R.E. Prepared under the directions of Lie&-General J. T. Walker, C.B., 
R.E., F.R.S., &c., &c., Surveyor General of India and Superintendent of the Trigono- 
metrical Survey. Dehra Dhn, 1888. 

X. Electro-Telegraphic Longitude Operations executed during the years 1881-82, 
1862-83 and 1883-84, by Major G. Stmlian, R.E., and Major W. J .  Heari- 
side, R.E. Prepared under the directions of Colonel C. T. Haig, R.E., Deputy 
Surveyor General, Trigonometrical Branch, and published under the orders of Lieut.- 
Colonel H. R. Thuillier, R.E., Surveyor General of India. Dehra D h ,  1887. 

XI. Astronomical Observations for Latitude made during the period 1805 to 
1885, with a General Description of the Operations and Final Results. Pre- 
pared under the directions of Lieut.-Colonel G. Strahan, R.E., Deputy Surveyor 
General, Trigonometrical Branch, and published under the orders of Colonel H. R. 
Thuillier, R.E., Surveyor General of India. Dehra D ~ u ,  1890. 

XII. General Description of the Principal Triangulation of the Soutliern Tri- 
gon, including the Simultaneous Reductioq and the Details of two of the 
component Series, the Great Arc Meridional-Section 8" to lBO, and the 
Bombay Longitudinal. Prepared under the directions of Lieut.-Colonel G. Strahan, 
R.E., Deputy Surveyor General, Trigonometrical Branch, and published under the 
orders of Colonel H. R. Thuillier, R.E., Surveyor General of India. Dehra D h ,  18W. 

YIII. Details of the Principal Triangulation of five of the component Series of 
the Southern Trigon, including the following Series ; the Soutli Konkan 
Coast, the Mangalore Meridional, the Madras Meridional and Coast, the 
South-East Coast, and the Madras Longitudinal. Prepared under the directions 
of Lieut.-Colonel G. Strahan, R.E., Deputy Surveyor General, Trigonometrical Hraueh, 
nnd published under the orders of Colonel H. It. Thuillier, R.E., Surveyor General of 
India. Deha  Dlin, 1890. 



L b t  o j  Published Works of the Great Trigommetrical Sumey of irndica. 

Synopses of the Results of the Great Trigonometrical Survey of India, comprising 
Descriptions, Co-ordinates, kc., of the Principal and Secondary Stations and other Pixed 
Points of the Several Series of Triangles. Price Rupees 2 per volume. 

Volume I. 

Do. 11. 

Do. 111. 

Do. IV. 

Do. V. 

Do. VI. 

Do. VII. 

Do. VIIA. 

Do. VIII. 

Do. IX. 

Do. X. 

Do. XI. 

Do. XII.  

Do. XIII .  

Do. XIIIA. 

Tile Great Indus Series, or Series D oE the North-West Quadrilateral. By 
Colonel J. '1'. Walker, R.E., F.R.S., &c., kc., Superintendent of the Survey, and his 
Assistants. Dehra D6n, 1874. 

The Great drc-Section 24" to 30°, or SeriesA of the North-West Quadrilateral. 
By Colonel J. T. Walker, H.E., F.R.S., &c., &c., Superintendent of the Survey, and his 
Assistants. Dehra Dlin, 1874. 

The K:~richi Longitudinal Series, or Series B of the North-West Quadrilateral. 
By Colonel J. T. Walker, R.E., F.R.S., &c., &c., S u p e ~ t e n d e n t  of the Survey, and his 
Assistants. Dellra D6n, 1874. 

The Gurlliigarh Meridional Series, or Series F of the North-West Quadrilateral. 
By Colonel J. T. Walker, R.E., F.R.S., kc., &c., Superintendent of the Survey, and his 
Assistants. Dehra Dun, 1875. 

The Rahdn Meridiontll Series, or Series E of the North-West Quadrilateral. 
By Colonel J. T. Walker, R.E., F.R.S., kc., &c., Superintendent of the Survey, and his 
Assistants. Dellra Dlin, 1875. 

The Jogi-'l'lla Meridional Series, or Series 0, and the Sutlej Series, or Series 
H of the North-U7est Quadrilateral. By Colonel J. T. Walker, R.E., F.R.S., 
kc., &c., Superintendent of the Survey, and his Assistante. Dehra D6n, 1875: 

Tho North-West Himalaya Series, or Series C of the North-West Quadrilateral, 
and the Triallgulation of the Kashmir Survey. By Major-General J. T. Walker, 
C.B., R.E., F.R.S., &c., &c., Surveyor General of India and Superintendent of the Survey, 
and his Assistants. Dehra Ddn, 1879. 

The Jodhpore Meridional Series and the Eastern Sind Meridional Series of 
the North-West Quadrilateral. Prepared in the Office of the Trigonometrical 
Branch, Survey of India, Colonel C. T. Haig, R.E., Deputy Surveyor General, i11 
charge, and published under the orders of Colonel H. R. Thuillier, R.E:, Surveyor 
General of India. Dehra Dun, 1887. 

The Great Arc-Section 18" to 24', or Series A of the South-East Quadrilateral. 
By Colonel J. T. Walker, C.B., R.15., 1p.R.S.) &c., &c., Superintendent of the Survey, 
and his Assistants. Debra Dlin, 1878. 

The Jabalpur Meridional Series, or Series E of the South-East Quadrilateral. 
By Colonel J. T. Walker, C.B., R.E., F.R.S., &c., &c., Surveyor General of India . 
and Superintendent of the Survey, and his Assistante. Dehra D6n, 1878. 

The Bider 1,ongitudinal Series, or Series D of the South-East Qnadrilateral. 
By Major-General J. T. Walker, C.B., R.E., F.R.S., kc., &c., Surveyor General of 
India and Superintendent of the Survey, and his Assistants. Dehra D h ,  1880. 

The BilBspur Meridional Series, or Series F of the South-East Quadrilateral. 
By Major-General J. T. Walker, C.B., R.E., F.R.S., &c., &c., Surveyor General of 
India and Superintendent of the Survey, and his Assistants. Del~ra Dbn, 1880. 

The Calcutta Longitudinal Series, or Series B of the South-East Quadrilateral. 
By Major-General J. T. Walker, C.B., R.E., F.R.S., &c., &c., Surveyur General of 
India and Superintendent of the Survey, and his Assistants. Delrra Dbn, 1880. 

Tile East Coast Series, or Series C of the South-East Quadrilateral. By Major- 
General J. T. Walker, C.B., R.E., F.R.S., &c., &c., Surveyor General of India and 
Superintendent of the Survey, and his Assistants. Dehra Dbn, 1880. 

The South P6rasnUh Meridional Series and the South MnlGncha Meridional 
Series of the South-East Quadrilateral. Prepared in the Office of the Trigono- 
metrical Branch, Survey of India, Colone! C. T. Haig, R.E., Offg. Deputy Surveyor 
(feneral, in charge, and published under the orders of Colonel G. C. DePrk, S.C., 
Surveyor Gencral of India. Delira Dun, 1885. 



Z;ist of Published vork8 of the Great Trigo7tometrical Survey of India. 

Synopses of the Results of the G.  T. Survey of India, &c.-(Continued). 

Volume XIV. 

Do. XV. 

Do. XVI. 

Do. XVII. 

Do. XVIII. 

Do. XIX. 

Do. XX. 

Do. XXI. 

The Budhon Meridional Series, or Series J of the North-East Quadrilateral. 
By Lieutenant-General J. T. Walker, C.B., H.E., F.R.S., kc., &c., Surveyor General 
of India and Superintendent of the Survey, and his Assistants. Dehra Dhn, 1883. 

The Rangir Meridional Series, or Series K of tlie North-East Quadrilateral. 
By Lieutenant-General J. T. Walker, C.B., R.E., F.R.S., &c., kc., Surveyor General 
of India and Superintendent of the Survey, and his Assistants. Dehra Dlin, 1883. 

The Amua Meridional Series, or Series L, and the Kar6ra Meridional Series, 
or Series M of the North-East Quadrilateral. By Lieutenant-General J. T. 
Walker, C.B., R.E., F.R.S., kc., kc., Surveyor General of India and Superintendent 
of the Survey, and his Assistants. Dehra Dlin, 1883. 

The GurwQni Meridional Series, or Series N, and the Gora Meridional Series, 
or Series 0 of the North-East Quadrilateral. By Lieutenant-~eneral J. T. 
Walker, C.B., R.E., F.R.S., kc., kc., Surveyor General of India and Superintendent 
of the Survey, and his Assistants. Dehra D h ,  1883. 

The HurilQong Meridional Series, or Series P, and the Chendwiir Meridional 
Series, or Series Q of the North-East Quadrilateral. By Lieutenant-General 
J. T. Walker, C.B., R.E., F.R.S., kc., kc., Surveyor General of India and Superin- 
tendent of the Survey, and his Assistants. Dehra D6n, 1883. 

The North P4rasnQth Meridional Series, or Series R, and the North Maliincha 
Meridional Series, or Series S of the North-East Quadril~teral. Prepared 
by J. B. N. Hennessey, Esq., M.A., F.R.S., kc., kc., Offg. Deputy Surveyor General, 
in charge of Trigonometrical Surveys, and his Assistants, and published under the 
orders of Colonel G. C. DePre'e, S.C., Offg. Surveyor General of India. Dehra 
Dlin, 1883. 

The Calcutta Meridional Series, or Series T, and the Brahmaputra Meridional 
Series, or Series P of the North-East Quadrilateral. Prepared by J. B. N. 
Hennessey, Esq., M.A., F.R.S.,. kc., kc., Offg. Deputy Surveyor General, in charge of 
Trigonometrical Surveys, and his Assistants, and published under the orders of Colonel 
G. C. DePrie, S.C., Offg. Surveyor General of India. Dehra D6n, 1883. 

The East Calcutta Longitudinal Series, or Series U, and the East& Frontier 
Series-Section 23" to 26O, or Series W of the Nortl1'-East Quadrilateral. 
Prepared by J. B. N. Henneasey, Esq., M.A., F.R.S., kc., &c., Offg. Deputy Surveyor 
General, in charge of Tigonometrical Surveys, and his Assistants, and published 
under the orders of Colonel G. C. DeWe, S.C., Offg. Surveyor General of India. 
Dehra D h ,  1883. 

Spirit-Levelling Operations of the Great Trigonometrical Survey of India. 
Price &pee 1 per volume. 

Heights in Sind, the Punjab, N.W. Provinces, and Central India, to May 1862. Calcutta, 
1863. 

Do. in N.W. Provinces and Bengal, to May 1865. Roorkee, 1866. 
Do. in the Punjab and N.W. Provinces, Season 1866-67, Sections I to IV. Dehra DGn, 

1869. 
Do. in the N.W. Provinces and Oudh, Seasons 1867-69, Sections V and VI. Dehra 

D6n, 1869. 
Do. from Lucknow vi& Goruckpore &c., to Dildernugger G. T. Survey Bench-mark 

near Ghazeepore, Seasons 1868-70, Section VII. Dehra Dfin, 1871. 
Do, from Goruckpore sid ~ e t t i a h  &c., to G. T. Survey Bench-mark near Paraurnan, 

' Season 1870-71, Section VIII. Dehra Dh, 1872. 



List of Published Works of the Gf*eat Tm'gonotnetrical Survey of Ittdia. 

Spirit-Levelling Operations of the G. T. Survey of Inilia-(Cotttirtzced). 

Heights from G. T. Survey Bench-mark near Parsurman to G. T. Survey Bench-mark at 
Pirpanti Railway Station, and from G. T. Survey Bench-mark at Purniah 
Church to N.E. End of Sonakhoda Base-Line; Season 1871-72, Section IX. 
Dehra Dbn, 1873. 

Do. in Cutch, Kattywar, Guzemt, Thhna and Bombay districts, No. 1 Bombay Presi- 
dency, Seasons 1874-78. Dehra Dbn, 1879. 

Do. in Cuttack, Balasore, Midnapore, Howrah, 24-Pergunnahs, the Sundarbans and 
Hooghly districts of Bengal, Seasons 1881-83. Dehra D h ,  1884. 

Do. in the Thhna, N8sik and Khhdesh districts of Bombay, and in Dhh, Dew&, 
Gwalior, Bhopal and Tonk, Native States of the Central India Agency. No. 4 
Bombay Presidency and Central India Agency, Seasons 1877-78 and 1881-84. 
Dehra D h ,  1885. 

Do. in the Bombay Presidency and Nizarn's Dominions, Nos. 2 and 3 (Revised Edition), 
Seasons 1877-80. Dehra Dlin, 1886. 

Do. in the Madras Presidency, No. 1, Seasons 1869-85. Dehra Dbn, 1886. 
Do. in the Madras Presidency, No. 2, Season 1885-86. Dehra D h ,  1887. 
Do. in the Madras Presidency, No. 3, Season 1886-87. Dehra D h ,  1888. 
Do. in the Madras Presidency, No. 4, Season 1887-88. Dehm Diin, 1889. 
Do. in the Madras Presidency, No. 5, Season 1888-89. Dehra D6n, 1890. 

Auxiliary Tables to facilitate the Calculations of the Survey of India. Third Bd2iim. 
Revised and extended under the directions of Lieut.-Colonel H. R. Thuillier, R.E., Surveyor 
General of India, by Colonel C. T. Haig, R.E., Deputy Surveyor General, in charge of the Trigo- 
nometrical Branch of the Survey of India. Dehra D h ,  1887. Price 'Pure Hupees. 

April, 1890. 


















