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PREFACHE.

This volume forms the thirteenth of that series of publications, known as the “Account of the Operations
of the Great Trigonometrical Survey of India”, of which the design is, as has already been stated in the,
second volume of the series, “to give full reports—historical and descriptive—of the nature and the general
« procedure of the operations; to describe the instruments which were employed in executing the several
“linear and angular measurements; to furnish complete details 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. XII gives a sketch of
the general principles in accordance with which the operations have been conducted, indicates the formulse
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 XII are :—

A. The Great Arc Series, Section 8° to 18°. | B.. The Bombay Longitudinal Series.
The five chains of which the details are given in the present volume are :—
C. The South Konkan Coast Series. F. The South-East Coast and Ceylon Branch
D. The Mangalore Meridional Series. Series.
* E. The Madras Meridional and Coast Series. G. The Madras Longitudinal Series.

Reference should be made to the Preface to Volume XII for a general explanation of the information
and numerical data which the present volume furnishes for each series of triangles; also 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 II. In this place it is only necessary to state that,—

(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.

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



i

PREFACE.

(8). The Longitudes depend on an astronomically determined value of the Longitude of the Madras
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), Suez, Aden, Bombay and certain stations of the
triangulation in India, and with the following preliminary results :—

h m '
Longitude of Mokattam 2 5 6-320 Eastof Greenwich} Supplied by Sir G. Airy, from observations taken

Increase for Suez o 5 6°917
1 Aden 0 49 42°'656
» Bombay 1 51 19°983
”» Madras O 29 43540

Longitude of Madras 5 20 59°416

in connection with Transit of Venus in 1874.

»

» By the operations of this Survey; see the
» Annual Report for 1876-77.

»

»

This value of the Longitude of the Madras Observatory is equivalent to 8c° 14’ 51”; and as 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’.

Derara Dun, }
May, 1890.

G. STRAHAN, Ligur.-Corones, R.E.,
- Deputy Surveyor General,
In charge Trigonometrical Surveys.
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Vi, in line 8 from top for —o"-onx , read + o”-olI

-cC.

Vi, lines 1 and 8
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i, 5 5 S, 10and 15 .
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VOCABULARY OF CERTAIN NATIVE WORDS MADE USE OF IN THIS VOLUME.

ORTHOGRAPHY
EMPLOYED,

Brahman
Chattram
Chauki
Daffadér

Dargéh
Ghit
Idgah
Jain
Kacha. .

Kacheri
Kasba
Paka
Pargana
Pir

Réja
Sumaca
Taluk
Taluka }
Taluka
Théna
Zamindir
Zamindéri
Zamindéri

May, 1890.

CoRRECT
ORTHOGRAPHY.

Brihman

... Chattram

... Chauki
Dafadar

Dargih
Ghét
Idg4h
Jain
Kachcha

Kachahri
Kasba
Pakkd
Pargana
Pir

Réja
Samsika

* { Tailluk

" ( Tailluka

Théna
Zaminddr

" } Zaminddri

MEANING.

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 pass.

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 sub-division.
A revenue farmer or holder of land immediately
from Government.

A landed estate.

W. H. COLE,
In charge of Computing Office.
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SOUTH KONKAN COAST SERIES.

INTRODUCTION.

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-Méndvi, a change that
subsequently met with the Executive Officer’s approval.

The portion of country between Bombay and Mangalore over which the triangulation
was 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. Banger’s approximate series consisted of two lines of stations,
one running near the coast and the other along the line of ghdts, and by the end of the field
season it had been carried down to the parallel of 16°.

The Bider Base-line having been finished by February, Lieutenant Jacob proceeded to
Méndvi 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 circular excavation
in the rock of about 15 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 probable
error of 3 inches as rejectaneous on a line of 40 miles, and determined therefore as far as the
Konkan Series was concerned to treat the side Karanja-Méndvi as correct. Having been
considerably delayed by this occurrence, Lieutenant Jacob 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
close on the 21st of March at the station of Mahébaleshvar.

Lieutenant Jacob had constantly 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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—c.
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 of 1842-43 the party were employed on the North Konkan Series,

Season 184344, now known as the Singi Meridional, and it was not till

PERSONNEL. November, 1843, that work on the South Konkan Coast

Lieut, H. Rivers, Bombay Engineers, 2nd Amist. Series was resumed. The first station visited was Kanta
o Seed '1:201:" Bub-Assistant. (1), and by the 1st of January, 1844, the observations of
» J.DaCosts, 20d ,, the final angles had been carried down as far as Ghirya (1x)

and Valvan (x). Mr. DaCosta was then sent to- Surat to select the stations for the North
Konkan Series, and Mr. Sanger proceeded south in advance of the main party to complete
the approximate work of the South Konkan Coast Series to Goa. The weather continued re-
markably favourable, and no difficulties or delays occurred to hinder the observations, so that
by the 15th of February Lieutenant Rivers had practically completed the field-work of the
Series including the observation of astronomical azimuths at Chaukola and Kumbhéri. The
southern stations were visited in the following order :—Chaukola, Salili, Kumbhéri, Pil,
Agoada, Parule; and the party embarked at the last named for Bombay the day after closing

work. Apparently as an after-thought, astronomical observatlons for azimuth were taken
in October, 1844, at Mirya.

The instrument employed on the South Konkan Coast Series was the same 15-inch
Theodolite by Dollond+, 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 possessed, 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 G. 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 Jacob afterwards became Government Astronomer at Madras.

0p + Fon:? a full description of the instrument and the work performed by it, see Appendix No. 2 of Volume II of the Acconnt of the
erations,
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The heights of the Principal Stations were deduced from those of M#éndvi 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 for 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 Ghéts 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 helght of the first station on the Ghéts must itself have been affected
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 Ghéts 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
Méndvi 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 4900 feet
”» IY) Méndvi 9 9 Ghaéts 4522 9

]Siﬁerence — 378

The height of Mirya was also determined by direct reference to the sea-level and
found to be 4644 feet. The error generated through five stations along the Ghats was
therefore —12-2 feet, and that generated through four stations along the coast 256 feet.
This result, which shews the coast error to be twice as large as the ghéat 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 8- 4 feet, and further south at Agoada and Salili there were also double deductions differ-
ing 10° 8 feet and 12-2 feet respectively.

In 1866 and 1867 the southern extremity of the South Konkan Coast S8eries 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 15° 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-Mé4ndvi and the terminus Samshergad—Yaldr (the side of junction between
'the Mangalore Meridional Series and the old Goa Longitudinal Series) are :—

In Latitude -

... =— O'OII
» Longitude . =+ o0°218
s Azimuth ... =— 1469
Side {Logarithm ... =+ o0°000,01478,
”? giving a ratio of about 2} inches per mile.

Owing to the large circuit errorsin 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 torevise all the vertical angles of the Series. The 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 ghdts 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. Haig, R.E., the Deputy Surveyor General, with a view to minimizing the errors caused
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 Mormugéo with that at Kérwdr, and
Pil, the southernmost station of the South Konkan 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 Mormugdo Tidal Station to be directly
connected with the latter.* By these two connections, contrary to the Deputy Surveyor

* The manner in which this connection was effected is described by the Officer in charge of the Tidal and Levelling Party as follows: —
¢ Before going to Agoada, Mr. Corkery and Narsing Das set their watches by the tide gauge clock at Mormugéo tidal observatory in order
‘that their observations at Agoada and the observatory clerk’s at Mormugdo might ge made simultaneously. Agoada Station was then
¢ connected by double levelling with a bench-mark laid down at Agoada Fort Jetty, in & convenient position for observing the difference
‘between its {eight and that of the tide as shown upon a levelling staff set up in the water. One complete observation consisted in
‘ reading the back and forward staff and the height of the water on the latter, and noting the time. Observations were taken at intervals
‘of 6 minutes, beginning about one hour before high-water and continuing for an equal time after high-water, and the duration of actual
¢ high-water was sufficient 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 at Agoada the observatory clerk was taking simultaneous observations at the Mormugfo tidal observatory.
¢ * * * They were taken on the 22nd, 23rd and 243 May. I wished to obtain the exact times of high and low-water at Agoada
‘to compare wit{m the corresponding times at Mormugdo; but the sea was not smooth enough to enable this to be done in the available
‘time’. After interpolating between the datas furnished by the Kérwdr and Bombay tidal observations, it was found that ‘no corrections
¢ for minute differences of time or for difference of range were required. One set of observations at Agoada combined with the synchro-
‘nous set at Mormugdio gave one value of the height of the Agoada bench-mark, above the zero of the tide-gauge at Mormugido. 8ix
‘such values were obtained—three at high-water and three at 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 and Agoada Station were finally deduced. * * The
“height of Agoada Station now obtained is 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 ¢ke
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 Pil 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 Pil could not be 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
Mirya, which it will be remembered he derived directly from the sea-level, should 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 fouund 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, which represented the mean sea level, and which he found to be 82 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 kigh water and then referred it to mean sea level by increasing it
32 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, and 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 464 feet. Consequently
‘ the unknown quantity sought is 31 times greater than the known base 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’ method, the Surveyor 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 1885-86 brought out the height of Mirya as 464 feet,
the identical value obtained by Rivers. If therefore Rivers’ results were to be retained, the
residual error of 19 feet mentioned above in the modern trigonometrical 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 Agoada, and in this
case Rivers’ height would be shown to be 8} feet in error. The number of triangles in the
Series between Karanja and Mirya was eight, and between Mirya and Agoada five: one
triangle only had a closing vertical error as large as 4 feet, whilst the average discre-
pancy per circuit was 1} 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 should have appeared at Agoada at all, but that it was generated wholly between Mirya
and Agoada, 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 fofo. '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 as 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 250 miles—of the Series: the principal
places whose positions were determined were :—The towns of Poona and Ratnagiri, and the
forts of Raigad, Partdbgad, Matgad and Bhaura; 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.
In 1864, 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 small party was sent to Bombay in January, 1865 ;
and, working at intervals, he was able in that and the next field season to add about 36
additional points along the length of the coast-line between the extremities of the South
Konkan Series.

S. G. BURRARD,
July, 1868.

In charge of Computing Office.
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PRINCIPAL TRIANGULATION.
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X . . Valvan. | XXIII ) . . . . . .(Bamshergad.




SOUTH KONKAN COAST SERIES.

DESCRIPTION OF PRINCIPAL STATIONS.

e =

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), II,
II1, X1V, 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 3}
to b 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 i sit#. The remaining stations have platforms of stones
and 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 5% feet. In 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 sitd.

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 3} feet in height, excepting at Agoada
station where the pillar is 8 feet in diameter and 5 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 II of the Account of the Operations &c.

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, ¢; the same remarks apply to o. 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.

XXXI. (Of the Bombay Longitudinal Series). Méndvi Hill Station, lat. 18° 38, long. 73° 35'—ob-
served at in 1839, 1841 and 1842—is on a ridge of the Western Ghdts 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 12 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 500 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, tiluka Povin Mdval, 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, excavated in the rock below. No change appears to have been made in 1841. When visited in 1842
in connection with the operations of the South Konkan Coast Series, the platform had been entirely destroyed and the lower mark
removed : a new station was built consisting of a platform enclosing a solid, circular and isolated pillar of masonry, having two
marks, one engraved on the rock in sild in the excavation mentioned above and the other 2 feet above it on a stone embedded in
the upper surface of the pillar which is flush with the ground. The upper part of the pillar has three stones for the support
of the theodolite stand. From observations taken both at and to this station, its position was found to be identical with that of
1839. 1In 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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mesonry 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 circumjacent villages are :—Malaundi N.W. by N., mile 1; Késig S.W. by W., miles 14;.
Kolvén S., miles 34 ; and Andhali S.E. by E., miles 1§. Nofe.—In 1842 another mark surrounded by a smaller circle was also
cut on the rock in sitd: this mark is 8:35 inches to the S.E. and a little above the lower mark of the present station.

XXXIV. (Of the Bombay Longitudinal Series). Karanja Hill Station, lat. 18° 51’, long. 72° 59'—
observed at in 1839 and 1842—is situated on the highest part of the southern and higher of two hills on the
island of Uran about 6 miles 8.E. of Bombay. The hill is locally called Dronagiri, and has the cart road from
the town 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 £ of a mile in the same direction and contiguous to a
dilapidated chapel. The station is in the lands of the village of Chanja, tdluka Panvel, district Kolaba.

The station as built in 1839 is described as “ marked by a circle and centre on a square pile of stones.” No change
appears to have been made in 1842. It was visited in 1866 in connection with the Bombay Island Triangulation but no statement
is forthcoming to show that any change was then made. In 1881 Mr. W. G. Beverley found the station to comsist of a solid,
circular pillar of masonry 3 feet in diameter enclosed in a platform of stones about 10 feet square and 4 feet high. The pillar was
much damaged and a flag-staff of the Harbour Surveying Department was found inserted in it, consequently the mark-stone was
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 distances of the circumjacent villages are :—
Uran N., miles 1}; Karanja S.E., mile 1; Chanja N.E. by E., mile 1; and Nagaon N.W.,, miles 14.

I. Titvi Hill Station, lat. 18° 28’, long. 73° 4'—observed at 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 Néndgaon which is  mile from the coast and on the main road from Borlai to Murud lies 6 miles W.
of the station and that of Murid 4§ miles S.W. The station is in the lands of the village of Titvi, tAluka Roha,
district Koldba.

‘The station is denoted by a circle and dot engraved on the surface of a large laterite rock surmounted by a cairn of stones.

When visited in 1885-86 it was in good preservation. The azimuths and distances of the circumjacent villages are :—Dhangar
(hamlet) 222°, mile } ; Titvi 176°, mile 1; Khand4r 186°, miles 2 ; Sasoli 178° miles 2§ ; and Chenera 194°, miles 23.

II. 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 the fort and 60 yards W. of Mengais’ temple and sadar (court) house. The
ascent from the village of Yela at the E. foot of the hill is good till the fortifications are reached, after which
it becomes steep and dangerous, the summit being reached by steps cut in the rock. It isin the lands of
the village of Yela, tdluka Prichandgad, Bhor State, Satdra Agency.

The 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 marks, one in its upper surface and the other 2:08 feet

below it in the foundation. The directions and distances of the circumjacent villages are:—Vagdari N.N.\WV.,, miles 1}; Yela
Buzurg N.E. by N., miles 1} ; Rdjgad (fort) E.S.E., miles 4} ; B4rsi hamlet S.S.W., miles 14 ; aud Phanas hamlet W.N.W, mile 1,

III. 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 4 a mile apart. These peaks rise
above the table-land on the 8. side of the Savitri river. The large- village of Binkot is on the slope of
the table-land about 2§ miles N.W, The station is in the lands of the village of Kanta, tdluka Dépoli, district
Ratndgiri.

*7" The station of 1843 was marked by a circle and dot cut on the rock. When visited in 1885-86, it was found to consist of
a kacha circular pillar 2 feet in diameter and 34 feet in height, surrounded by a platform of loose stones. As there was no mark-
stone in the upper surface of the pillar it was removed and the mark of 1843 was found engraved on the rock in sitd. On com-
pletion of the observations a pillar of paka masonry of the same dimensions as the kacha pillar was built, carrying a mark-stone
in its upper surface, in the normal of the mark on the rock. The azimuths and distances of the following villages and objects
are :— Ambavli 348° miles 1} ; Panh4li 280°, miles 1}; Gudagad 245°, miles 1} ; Shipola 198°, mile 1 ; Western peak 124° 17/, mile § ;
and Eastern peak 301° 43’, mile §.

IV. Mahébaleshvar or Malcolmpeth Hill Station, lat. 17° 55°, long. 73° 43'—observed at in 1842—is
situated near the S.W. end of the rocky ridge locally known as Sindola, and is the highest point in the sanita-
rium of Mahdbaleshvar. It is immediately above the house called * The Four Oaks ", from which a path leads
to the Beckwith Monument and Christ’s Church distant £ of a mile W. by N. The station is in tdluka Javli,
district Satdra.

The station consists of a circular platform of stones 18 feet in diameter having a mark-stone in its upper surface and

another 4-54 feet below it at the ground level. Around the upper mark-stone three large stones are fixed for the theodolite stand.
When visited in 1885-86 the station was in good preservation, ’
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. V. AdhGr Hill Station, lat. 17° 24/, long. 78° 18'—observed at in 1843—is situated on a very con.
spicuous hill, the foot of which is washed by the sea on its 8., N. and W. sides which are very precipitous: it is
31 miles S.W. by W. of the village of Palshet 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. corner, 81'75 feet from the 8.W. corner and 86 feet from the centre (top) of Durga Devi temple
vﬁhich is 17 feet square and 15 feet high. It is in the lands of the village of Adhtr, tdluka Chiplan, district

atndgiri. _
8 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
ggm;xjsac]gnt v‘illlaglegs are :—Adhir E. by N., miles 2; Budhal N.E. by N., mile } ; Karul E.S.E.,. miles 2; and Bori (Customs

ce) S.E., miles 14.

: VI. Kumbhérli Hill Station, lat. 17° 25’, long. 78° 483'—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 1} miles of the Engi-
neer’s Bungalow near milestone No. 38 on theshigh road from Kar4d to Chiplin and immediately above and on
the N. side of the Police Chauki at the head of the Kumbharli Ghat. The station is best approached from
the village of Helvak, vié Torna on the table-land. It is in the lands of the village of Torna, tdluka Patan,
district Satéra.

The station described in 1843 is as follows:—‘ The station is marked in the rock.” When visited in 1885-86 it 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 ahove the level of the hill. The directions and distances of the cir-
cumjacent villages are :—Torna E.S.E., miles 1§ ; Bopoli S.E. by 8., miles 1} ; Dhankal 8., miles 2; Kembsa S.W. by 8., miles
2; and Pophli N.W. by W., miles 3}.

VII. Mirya Hill Station, lat. 17° 2’, long. 73° 18'—observed at in 1843 and 1844—is 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 8 miles N.N.W. of the RatnAgiri Light-house. The station is in
the lands of the village of Vada Mirya, tdluka and district Ratnégiri.

The station was originally denoted by the usual circle and dot engraved on the top of a large rock around which a plat-
form was built. When 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.2 285°, mile § ; Mirya Dharmshéla 216°, miles 1} ; and Ratnégiri
Collector’s Office 320°, miles 3.

VIII. Manoli Hill Station, lat. 16° 55, long. 78° 51’—observed at in 1843—is situated on the W. edge
of a small table-land at the W. end of Manoli 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 Amba, near the head of
Ambsghst on the road from Kolhdpur to Ratndgiri, lies 4 miles N. of the station. The ascent, which 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 Vishdlgad, Kolhdpur State.

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 it engraved on the rock. When visited in 1885-86 it was found to consist of a rough but substantial stone platform
13 feet in diameter and 3} feet above the ground, with a mark-stone about 7 inches 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 Malkapur E., miles 9. :

IX. Ghirya Hill Station, lat. 16° 80, long. 73° 22'—observed at in 1843—is situated on a low flat-
topped hill, locally known as Kurutiam, rising perpendicularly above the coast line, about 4 miles S. of the
large village of Vijaydurg. It isin the lands of the village of Ghirya, tdluka Devgad, district Ratnégiri.

The station in 1843 was marked by the usual circle and dot engraved on the rock. When visited in 1885-86 it was
found to consist of a stone masonry platform 7% feet square and 183 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 the circular hole the centre of which agreed with the centre of the circle circum-
scribed around the equilateral triangle formed by joining the centres of the three flat surfaces above meutioned. A mark-stone was
fixed in the centre of this hole flush with the surface of the rock. From observations to the surrounding stations it became evident
that the mark occupied the same position with that engraved on the rock in 1843 and which had been destroyed in cutting the
hole for the staff. The azimuths and approximate distances of the surrounding places are:—Kumér Véadi 270° mile %;
Chaundasir temple 240°, mile §; Kothavadi temple 300°, miles 1§; and Puruli hamlet 324°, miles 33.

X. Valvan Hill Station, lat. 16° 25', long. '73° 54'—observed at in 1843—is situated on the western
knoll of an extensive semicircular range of hills, 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 Phond4ghéit, on the
high road from Kolhédpur to Devgad. The knoll on which the station is gradually slopes westward for about
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800 yards and then ends precipitously, overlooking the table-land on which lies a small hamlet belonging to Valvan.
The station is approached from Valvan by a gradually ascending path up to the foot of the.knoll after which the
ascent is rather steep. It is in the lands of the village of Valvan, estate Bavda, Kolhdpur State.

The station built in 1843 consisted of a platform having a mark-stone in its upper surface and another mark 9% inches
below cut on a large piece of rock around which the platform was built. When visited in 1885-86 it consisted of a dot and circle
6 inches in diameter deeply engraved on a rock projecting about 434 feet ahove the surrounding ground, around which was a
10-foot square platform of rough stone-work, with steps on the west side.

XI. Parule Hill Station, lat. 15° 58’, long. 73° 33'—observed at 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 line,
about 6% miles S.8.E. of the town of Malvan. Itisin the lands of the village of Parule, tdluka Vengurla,
district Ratnagiri. .

The station originally consisted of a platform which contained two mark-stones, one in its upper surface and the other
6-83 feet below it. When visited in 1885-86- it was found to be a platform of stones 9 feet square and 53 feet high; the upper
mark-stone had been removed, but the lower was intact, over which the usual rectangular pillar of masonry has been built. The
azimuths and approximate distauces of the circumjacent places are :—Asba hamlet 210°, miles 1§ ; Parule 252°, miles 1} ; Pat 276°,
miles 4; and Malvan Custom house 151°, miles 7.

XII. Chaukola 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 :
it is about 2} miles S. by W. of the Amboli Sanitarium at the top of the Ambolighat, and 2 of a mile S.E. of
the 46th mile-stone on the road from Belgaum to Vengurla. There is a much higher point about } a mile
N.E., but this did not suit the ray to Valvan station. Itisin the lands of the village of Chaukola, Sivant-
vadi State.

The station consists of a platform 12 feet square having a mark-stone in its upper surface and another mark 2:13 feet
below it cut in the rock. When visited in 1885-86, the station was found in good preservation. The directions and distances of
the circumjacent places are :—Chaukola S.E. by E., miles 34 ; Phansauda S.S.W., miles 1§ ; and Nenanvidi S.E. by E., miles 14.

XIII. Agoada Station, lat. 15° 30’, long. 738° 49’—observed at in 1844 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
townrof the Portuguese territory.

The station, as built in 1843, was marked by a circle and dot on brass let into the stone at the surface of a pillar and a
mark-stone embedded 177 feet below it. When visited in 1867 the station pillar was found intact: over this a circular protect-
ing pillar of masonry, 8 feet in diameter and 5 feet in height, was built, carrying a mark-stone in its upper surface. When again
visited in 1885-86, the protecting pillar was found in good preservation.

XIV. Salili Hill Station, lat. 15° 85, long. 74° 7"—observed at in 1844 and 1867—is situated on the
highest point of the hill isolated from the line of the Western Ghdts, and runs E. and W. The sister hill called
Vagiri lies to the N.W. with a very conspicuous clump of trees on its summit. The ascent which is steep and
over rugged ground is from the village of Salili at the S. foot of the hill. It isin the lands of the village of

Salili, taluka Sanquelim (Sdnkuli), Portuguese territory.

The station is said to be the same as that of Captain Garling’s triangulation, but no description was given of it when
visited in 1844. When visited in 1867 a circular, perforated and isolated pillar of masonry 32 inches in diameter and 4-96
feet in height was biilt carrying a mark-stone in its upper surface, in the normal of the mark of 1844. A platform 14 feet square
was built, through which and the central pillar an aperture gives access to the lower mark. When again visited in 1885-86, the
station was found in good preservation and to consist of a platform 14 feet square, and about 3 feet above the surface of the hill,
enclosing an ixolated pillar of masonry 32 inches in diameter, with a mark-stone let in flush with the upper surface of the pillar.
The approximate directions and distances of the following places are :—Salili S., miles 1} ; and Sanquelim (town) W. by S., miles 5.

XV. Pil Hill Station, lat. 15° 6', long. 74° 3'—observed at in 1844—is situated on the highest point
of the hill locally known as Peril. There are two good springs of water on the hill lying N.W. and 8.E.
respectively, both within a quarter of a mile of the station. It is in the lands of the village of Mor Pil,

pargana Billi, district Goa, Portuguese territory.

The station is marked in the usual manuner on two stones, the difference of height between them being 1:71 feet. When
visited in 1886, the station was fonnd slightly damaged but the upper mark-stone was intact. The azimuths and approximate distances
of the following places are :—Baitul 128°, miles 4§ ; Mor Pil 148° mile 1; Cape Ramas 70° miles 4; and Kopi 59°, miles 2.

XVI. Kumbhdri Hill Station, lat. 15°9’, long. 74° 20’—observed at in 1844—is situated on a peak
of the Western Ghéts overlooking the Konkan, about 3 and 6 miles S.E. of the villages of Kumbhdri, and
Bhattia respectively; and 14 miles 8.E. of the town of Sangnem (Sangi). I'he summit of the hill is pointed and
very precipitous on the N. and W. sides, and has just sufficient space for the station: on the E. and 8. the hill
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slopes down gradually. It is on the boundary of Kagloli and Kumbhéri villages, the former in the Supa tluka,
district Kédnara, and the latter in the Sanguem tdaluka, Portuguese territory.

The station consists of a platform 12 feet square and 24 feet high which coutains 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° 21’, long. 74° 5'—observed at in 1867—is situated on a high hill
about 5 miles S.8.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. It 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 platform 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 access to the lower mark.

XVIII. Jarma Hill Station, lat. 15° 36’, long. 74° 9—observed at in 1866—is situated on the eastern
of two remarkable hills which rise almost from sea level to a height of about 2,000 feet and are detached from
the main line of the Western Ghéts: the station is on the centre and highest of three summits, the northern
having a grove of trees forming quite a landmark, about 64 miles E. by N. of the town of Sanquelim on the
main road from Bicholim to Khandpur, and 4 miles S.W. by S. of Chorlen Ghdt. The station is in the lands
of the village of Jarma, tdluka 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. 16° 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 Ghdts. The stone marking the trijunction of the districts of Kdnara, Belgaum and
Goa is about 11 chains 8. It is about 3 miles N. of the small village of Paldi, and 2} miles 8.W. of Mundil.
The only easy ascent is from the village of Paldi at the 8. side of the hill. The station is in the lands of the
village of Paldi, tdluka Supa, district North Kénara.

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

XX. Bailtr Hill Station, lat. 15° 45’, long. 74° 22'—observed at in 1866—is situated on the highest
ridge of the hill, about 6} miles W. by 8. of Kiniya village on the road from Jdmboti to Belgaum, and 41 miles
S8.8.W. of that of Tudiya. 1t is in the lands of the village of Betgeri, tdluka and district Belgaum.

The station consists of a platform of loose rubble euclosing a circular, isolated and perforated pillar of masonry 5 feet
high, which contains two mark-stones, one in 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 §; Mahdlunga W.N.W., miles 2}; and
Bokniir E.N.E., miles 14. :

XXII. (Of the Mangalore Meridional Series). Yalar Hill Station, lat. 15° 45°, long. 74° 84'—ob-
served at in 1866—is situated near the S.W. corner of the ramparts of the hill fort of Yalur lying 24 miles E.
of the Railway Station of Desiir, and about 7 miles 8. by E. of the cantonment of Belgaum. The station is in
Kurundvad State, Southern Mardtha 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 other 6 feet below; an aperture gives access to the lower
mark. The approximate directions and distances of the circumjacent villages are :—Yalir N. by W., miles 2 ; Solgi N.W., mile 1;
Desir S.W. by W., miles 2; Néganhatti E. by S., miles 2§ ; and Nandihalli S.E., miles 2§.

XXIII. (Of the Mangalore Meridional Series). Samshergad Hill Station, lat. 15° 34/, long. 74° 84'—
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 Tinaighat to Kittir, and 5§ miles 8.8.E. of the town and Railway
Station of Khandpur. The station is in the lands of the village of Nandgad, tdluka Khédndpur, district
Belgaum.

8 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 below; an aperture gives access to the lower mark.
The directions and distances of the circumjacent villages are:—-Naikol W.S.W., miles 13 ; Sdvargali N.-W. by N., miles 1};
Hirtbhalke S.W., miles 2; and Karanjol S. by E., miles 2.

W. H. COLE,
In charge of Comguting Qffice.

October, 1889.
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SOUTH KONKAN COAST SERIES.

PRINCIPAL TRIANGULATION. OBSERVED ANGLES.

At XXXI (Méndvi)
February 1842 ; observed by Lieuterant W. S. Jacob with Dollond’s 16-inch Theodolite.

Angle Circle readings, telescope being set on II M = Mean of Groups
betw%en w = Relative Weight
321°47 141°47 341°47' 161°48’ 1°48’ 181°47’ C = Concluded Angle
L] L4 n L4 y L — ”.
k2090 h1894 11757 1 926 h1424 h22'57 M = 17763
IT&1 h1493 hig27 {2353 l 993 h18'57 d 22°06 w = o ‘28
d16°00 -
'10 = 3 61
17°92 19°11 205§ 960 16°27 22'32 C =75°50"17"-63
;: 3273 : 41°03 3 39'06 i 3g'so :39'73 3 34'82 M= 37"83
30720 42°27 3570 3050 3920 3552
I & XXXIV d 39'06 w = 0 79
1
'; = 1 *26
35°47 42’10 37'38 37°50 3933 3517 C = 48°22' 35”84
At XXXIV (Karanja)
February 1842 ; observed by Lieutenant W. 8. Jacob with Dollond’s 16-inch Theodolite.
b:',:g.l:n Circle readings, telescope being set on XXXI :{ = K:}:tnig: %,::: :
111°81’ 291°81’ 181°81’ 811°81’ 151°81’ 831°81’ C = Concluded Angle
” ” ” L] L] ” = 'R
k6767 k6500 R6464 6697 h 54°00 h 7063 M = 65"-26
XXXI &1 d 7067 h6a'34 h63'64 h66'97 k6233 h 6600 w = 031
d 6967 ds6'79 d69g'52 ;
- ’; = 3° 27 )
6934 64°67 6414 66'97 §7°71 6872 C =59°30" 5726

Nore.—Stations XXXI and XXXIV appertain to the Bombay Longitudinal Series.
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C.
At T (Titvi)
February 1842 ; observed by Lieutenant W. S. Jacob with Dollond’s 15-inch Theodolite.
b::‘gle Circle readings, telescope being set on XXXIV :l = 1‘;‘:,:, :.f %r;: "
ween 200° %’ 20°0/ 220°1 40°2’ 240°1 60°%’ C = COoncluded Angle
L] L4 L L] L/ »
».
k2870 k2330 B 1697 harz3 k2277 h22:64 M = 24"49
XXXXXIXYI & hag'30 h 20°06 k2703 h 21:87 hazy7 A 2674 w = o 61
k2076
I
‘—0 — I .64
= 70 n’ g4
2900 31'68 27°00 31°29 3327 3469 C =72° 734748
d158s A 1760 h11-oco Ais'g7 Ah19'93 h17:26 —_ g
XXXI & 1I d16°'53 A1597 A 767 h1463 k1560 Ah14'96 M=15"19
dig:23 w = o *61
1
| w = 104
16°19 16'79 9'34 1494 1777 16°11 C =37°10"15""19
A 39'07 A 35°30 h 37-80 k3253 k3577 A 3854 — a6
A 3840 h37°73 h 42706 A3357 A 36°10 h 3607 M = 3683
II & III k22
: 3243 .
d3177 w = o -8
I
— = 1 "18
w
. ) C = "70° c1’ 26”
3874 3647 39'93 3258 3594 3731 70" 5136779
At IT (Torna)
November 1842 ; observed by Lieutenant W. S. Jacob with Dollond’s 16-inch Theodolite.
bﬁ %l:n Circle readings, telescope being set on IV :f = g:l:!tli :'ef %f:l:g:
184°57’ 4°58’ 204°67 24° 68’ 284°66' 44°57 C = Concluded Angle
gu'oo h 1066 1 1900 g 6-00 l’:xg'g.; : 5°00 M=12""34
13'33 di1rg9 l 1400 9'33 16:67 1133
IV & 111 d13'67 h10°33 h11'34 w = 0 ‘41
d1367 1
w = 24
C = 66° 1’12735
13°67 11'33 1444 8:89 17'51 817
h 34'00 k3467 1 2067 ! 32'00 Ak 3000 k3766 "
h34°66 k3334 32333 A 29°00 k2667 h 36-00 M= 31"15
III&1I . .
d26°99 day'so .
d 30°'50 ’;’ = 0°24
0 - 4'o - 4
C = ! ‘1
34'33 3401 2366 2975 28'34 3683 42 3 31u

Nore.—Stations XXXT and XXXIV appertain to the Bombay Longitudinal Series.
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At IT (Torna)—(Continued).

Circlo readings, tel being set on IV M = Mean of Gro
bt:vﬂ:n rele 8%, teloscope bomng st on 0 = Beelrt‘ivz Woi: :
184°57 4°58’ 204°§7' 24° 58’ 224° 66’ 44°57 C = Concluded Angle
k3366 A 3633 14333 14333 h37°00 h29'67 M= 36"8
I & XXXI k3167 3633 %3934 k3766 h 4266 h 28'00 357799
d 4583 d 37'50 A 4300 w= 0 20
d 40°50 b ¢

w0 5 °10

C = 66°59" 3697
32°67 3633 42'83 39'75 40'89 28'84

At ITI (Kanta)
October 1843 ; observed by Lieutenant H. Rivers with Dollond’s 16-inch Theodolite.

Angle Circle readings, telescope being set on I M = Mean of Groups
botroen w = Relative Weight
4000 230°0 60°1 240°1’ 80°40’ 260°0 C = Concluded Angle
Ahstoo 1 59'0c0 k367 hs5367 " 15866 h 50°67
h 49'00 15934 h 57°00 h 5567 1 5466 h 5200 M= 5540
I1&II k5100 15967 hs7'33 ds57°33
h 5000 d63'83 d5834 d 57°00 W= 0 41
ds51-83 d62'51 I
d53'16 o= 144
C =67° 455" 42
51°00 6087 56'59 55'92 5666 51°34
233'66 ; 26%3 233'33 ) 32'23 12767 k3167
35'34 27’ 28'33 h 3367 l 3100 k3033 M = 31”60
ITI& IV d 3608 d3riy d31°67 33566 3
d37:41 d 3083 43533 w= 0"'75
d 30°50 o L -
w 34
C = 35°30' 3163
3562 29°30 30°11 34'25 29'34 31°00
d 4522 d 53'00 hsi67 hs300 d 4767 hs8:33 M= 51" 53
IV& VI d 4389 d 5600 ds52°23 ds1:16 d48'34 hs7:67
w = o 26
1
w = 3779
4456 54°50 51°95 53°08 4801 58-00 C = 40° 2’ 51" 52
d1478 d 300 d 51t d 7:68 h 567 h 467 M= 9"-3
Vi&v diryg d 400 d 567 d 584 h11-co h 767
d1079 d 400 i w = 0°59
I
@ 1 *69
12'45 367 539 676 834 617 C =37°57 71""14
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At IV (Mahdbaleshvar)
March 1842 ; observed by Lieutenant W. S. Jacob with Dollond’s 15-inch Theodolite.
i i ] i M = Mean of G
b:;'g::n ‘ Circle readings, telescope being set on VI M= Mean of W?i; "
177°58’ 857°63’ 197°68’ 17°69’ 217°62' 87°6%" C = Concluded Angle
» ” ” ' ” L] M — 40”_23
Viav d 3860 h 45°54 h 42°86 d 36°42 h 42°84 h 3820
d 4061 d 40°'51 d 40'94 * d3609 k 4350 h 36°56 w= o 63
’ [
w = 1759
39'61 4303 41°90 3626 43’17 3738 C = 44°10' 40" 23
V & III d 4673 d34'43 h 40'80 k3713 h33:23 h 39:86 M = 39" 20
44773 d3380 d 4520 k3746 h 3323 k4080 _ .
w = 0 '20
1
w = 49
47°23 34'12 4300 3730 3323 40°33 C = 51° 2’ 39”20
d16'89 dz27'02 h18:96 d 2276 k32:67 k1990 M= 23"2
III & 11 d 1589 d2969 11803 d 2276 h31°67 kara6 374
ko34 d 2076 w= o-17
1
w - 99
16'39 2836 19°11 22°76 3217 20°64 C = 78°28" 23"+ 24
13894 i 30'97 h 4237 k3840 k 36'63 k3744 M= 36"
II & RM. k3536 13330 13767 h 3807 h 3630 k3377 39749
h 29°67 14033 43579 w= o 62
! .
'—; = 1 63
3715 31°31 40'12 3824 3647 3567 C = 826" 36" 48
At V (Adhr)
October 1843 ; observed by Lieutenant H. Rivers with Dollond’s 1b6-inch Theodolite.
i i i M=M f G
bAtngh Circle readings, telescope being set on III 2= Moan of W?i:ﬁ:
etween 20°0 200° 0/ 40°1’ 220° 1’ 60°0’ 240°0/ C = Concluded Augle
h 2834 k3067 k2634 k 38'c0 h30'34 h 2767 M= 30”91
I & IV h 29'00 h 35'00 h 2800 h 3667 A3033 h31'33
d 26°0c0 k32°00 k2833 hz400 k3434 W= 0 "40
d30'84 k3133 1
= 2 48
C = 50°57' 30”85
27'78 32'56 2838 37°34 2822 3117

Norte.—R.M. denotes, Referriug, Mark.

Je e % ¢
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At 'V (Adhbr)—(Continued).

Angl Circle readings, telescope being set on 111 M = Mean of Groups
betnge w = Relative Woiggt
ween 20°0’ 200° 0/ 40°1 220° 1/ 60°0’ 240° 0 C = Concluded Angle
" n " y " »
A 36. 00 h33°33 haz'33 h28-67 k39°66 h37°00 M= 35”80
IV & VI h 3300 h28°66 h39°33 k3166 A 4067 h37°66 35
d31°83 d4q°11 haz 67 k 37°00 w= o 23
d36°66 I
w = 4°37
C = 46°32" 35”81
33°61 31°00 41°92 30°17 41°00 3708
d
h15°66 h16°67 h4°33 h17°66 ki1:67 h 834
VI & VII hiz2:66 h16°34 hs'34 hi4'67 h 733 h 767 M=11"75
: d11°49 d8 12 A 633 h15°00
d 978 w = 0 °30
1
w = 334
— o ] ”,
13727 16°51 5°93 16°17 844 10°20 C=7742"11""n

At VI (Kumbhérli)

October and November 1843 ; observed by Lieutenant H. Rivers with Dollond’s 15-inch Theodolite.

Circle readings; telescope being set on VIII M = Mean of Groups
bA';ngle w0 = Relntive Weight
ehmeen 282°59’ 63°1’ 252°65' 72°55 272° 55/ 92°55 C = Concluded Angle
i . : ; . : : M= 41”68
haz 67 k3867 h37°00 k4367 13367 14733 =4
VIII & VII k 48°00 h39°66 h37°66 h 4466 h41°67 1 4900
h49°33 d41°84 d35°12 k43767 ’:’ o *27
w= 3
— O .n? ¥,
46°67 39°17 37°33 43°39 3682 4667 C=59"5v41773
h 6500 h 6866 h67°00 k6300 17033 h64°67 _ .
VII&V k59°33 h67°67 h64:67 d61°17 %6800 d 60" 50 M = 64748
hss-67 d60°18 h69°34 ds59°83 .
d6z°33 d63°77 d66°67 w = 0 44
5} = 2 °29
— 0 an’ v,
60°58 68-17 6584 62'03 6859 6167 C =42"39 4742
h 6067 hs55°00 h 6300 h 55°00 156°33 k5433 —
vV & TOI h62:00 k54 00 h63°00 15733 155°33 k5600 M= 57" 22
k6333 155°33 hs2°00 ds50°67 = o 20
d64°33 k51 oo '[" = 3
w = 30’3'8 }
C = 2 20
62°58 54°50 6300 5589 53°67 53°67 44733 57
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-
At VI (Kumbharli)—( Continued).
btngh Circle readings, telescope being set on VIII f = lni‘:l::u :)of %::E:
tween 232° 69/ 53° 1/ 22065 72068 272° 56/ 92055’ C = Concluded Angle
L4 n n L4 n L] ”
hsa'33  ks3o6y k5300 h59°00 hs7°33 hss 34 M = 55”09
III & IV hs52-34 hs6°33 h50°33 h55°33 h56°00 h 60" 00 .
hs6°67 h56°66 'Il’ = o 88
;l; = I - 14
C =44°43'55""13
53°34 55700 51717 57700 5667 57°33

At VII (Mirya)
* November 1843 ; and t October 1844 ; observed by Lieutenant H. Rivers with Dollond’s 15-inch Theodolite.

Circle readings, telescope being set on V

M = Meau of Groups

Angle ’ w = Relative Weight
between 852°4 172°4/ 12°5' 192°5’ 82°4’ 212°4/ ¢ = Concluded .:;%le
» 551'58 246'00 d39°48 d48'sg 343':0 :55'23 M = 46703
52°59 42°00 d4o 14 d48°5 38°09 52° .
V&vl d33-25 d 3981 h 1867 w = o017
1
— = 6 06
w
- ~n° ’ .,
52°47 44°00 3981 4856 39710 52°22 C = 59"38°46"07
hss 00 h62°33 h63°00 k5600 k66°66 h62-00
. hs58-0c0 d6z'00 h61°00 d52°16 h72 34 "h61°34 M = 60”36
VI & VIII ds6-or h59°67 dsz 16 d64°58
d55°00 h61°66 - w = 0 "22
d54°34 1 _ ..
w - 4759
C = 54°48" 0”34
5567 62°17 6133 5344 67°86 61-67
*h18°00 k13°33 h12°'66 h21°00 k1800 h11°66 _ .
* h16°33 d13°s0 h14-67 hzz2-67 A 10°66 d 5°43 M =15"31
VIII & IX h20°33 h16°33 d10°77 .
d17°99 k1566 ';’= © "30
'; - 3 '31
= ng® 6’ 1£”+
18°16 13°42 14°83 2184 14°33 9729 C =170"56"15""29
kh16°66 h 9°33 k1766 h1s5-67 % 8°66 h14°00 M= 13"
t h16°33 h12:67 h18:67 h15°00 hg-oo hi14°66 3797
V&RM. )
10°00 w = 0 46
L= 216
w
16" 50 10°67 18°17 15°34 8-83 14733 C =17°56"13""96

Nore.—~R.M. denotes Referring Mark.
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At VIII (Manoli)
November 1843 ; observed by Lieutenant H. Rivers with Dollond’s 15-inch Theodolite.

Anel Circle readings, telescope being set on X M = Mean of Groups
gle = Relutive Weight
between bt v 18
206°7' 26°7’ 226°7’ 46°7’ 246° 6’ 66°6’ C = Concluded Angle
Ld L L] " L4 L4
k 40°00 h31°33 h35°00 k32'00 h34°67 hag-67 M= 32" 41
X &IX h39-00 h29°34 h3z'34 h28:00 h32°33 h29°33
h37°67 k2600 : 'f = 039
w =~ 2755
= £2° 26’ 29”-
3889 2889 33767 30700 33°50 2950 | © = 585073374
h13°00 h18-00 h 834 h19°00 h17°67 k2100 M=17"19
IX & VII k1367 h21°66 hr1-66 ha1-00 h18:67 k20°67
d16°33 dig-78 d10°'00 w= o33
1
» = 3 o6
14°33 19°81 10°00 20°00 1817 20°84 C = 54°357"17""17
h24°34 h21°34 k26°66 -h16°00 k2266 h21'33 v
VII & VI h2300 | h1967 h26°67 h17°33 k2400 h19-00 M = 2207
d26°66 h21°67 d26°67
d20°84 w = 0 46
1
— = 2 *18
w
= PN
24°67 20°88 26°67 16°67 23°33 20°17 C =65°19"22"08
At IX (Ghirya)
December 1843 ; observed by Lieutenant H. Rivers with Dollond’s 16-inch Theodolite.
b:&il:n Circle readings, telescope being set on VII :l - g;:::l 'oef %r;:g:
140°0/ 820°1' 160°0/ 840°0 180°0/ 0°0 O = Concluded Angle
L4 L4 ” L4 L4 L]
k3133 k3734 h28-33 h40°34 h 2866 h36°33 = 32"
VII & VIII h28-33 h33°67 h29°67 h39'0c0 . h 30°66 h32°66 M= 347
d32°'82 d32°'45 h33°00 d27°50 h34°00 w= o0 46
h33°34 I
- = 2 °17
w
C = 54°126' 32”51
30°83 34749 29°00 37°45 28794 34708
hs7:67 héo-33 k70°33 hs57°33 %6867 h66°67 M= 63”75
VIII& X k60°0c0 ds5 44 d70°66 h66°0c0 h6g°67 h61°67
d61°83 ds59 11 A60o°00 d67°o1 h64°66 w = o0 ‘23
1
w_ 4%
5983 5829 70" 50 61°11 68°45 64°33 C=35"°7 3"
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C.
At IX (Ghirya)—(Continued).
b?tngl' Circle readings, telescope being set on VII :l - D{]::ﬁr:i 'oef g:g:};::
ween 140°0/ 320°1/ 160° 0 810°0° 180° 0/ 00 C = Concluded Angle
L4 " L4 L] L4 n M »,
h42°00 d3s 11 332‘17 gzg'xo d3o°23 d27°59 =311
h 38:00 d30° 44 30°17 2877 d2g-22 d26°59 _ .
X &1 d38:67 d29°44 tlo = 0 '30
d3o°11 w - 373
= 62° 42 21”"
39°56 31°03 31°17 28 44 29'73 27°09 C = 6245 31" 20
At X (Valvan)
November 1843 ; observed by Lieutenant H. Rivers with Dollond’s 16-inch Theodolite.
Angle Circle readings, telescope being set on XII M = Mean of Groups
betvoen w = Relative Weight
833°6' 163°6’ 353°6’ 173°¢’ 13°7 193°8’ C = Concluded Angle
" ” " ” L 4 ””
d 833 d 678 d 611 d 977 d 456 d 678 M= 6"93
XII & XI d 834 d 6°78 dir°i z;;c: d 323 d 7°11 w = 1 ‘46
d 810 1 = o -69
w [o) ’ »
834 678 861 7°02 3'90 6°95 C=51° 1" 693
I h83:00 hs6:33 h60°00 k5533 h 56°66 M = 57”03
XI & IX h53°67 0°00 54°34 khs7°33 h56°67 k5400 = o =
hs8°67 h59°33 h62°33 hss 67 =
w 1" 34
53°84 6056 5667 59°89 55°89 55°33 C =61°55 57" 07
h30°34 h19°33 h23°00 k3134 h 2800 k2767 M = 26774
h30°606 h19-33 h 30°00 h23°67 h 2800 h30°00
IX & VIII h235°33 k2667 h 2567 h29°66 w = 0°' 41
k 20°67 1
&) = 2" 42
30°50 20°66 2656 25°34 28°55 2884 C = 73° 56" 26”66
At XI (Parule)
December 1843 ; observed by Lieutenant H. Rivers with Dollond’s 15-inck Theodolite.
Angle Circle readings, telescope being set on IX M = Mean of Groups
botwoen w = Relative Weight
24° 41’ 204° 42/ 44°41 224°41 64°41° 244° 41’ C = Concluded Angle
bz B3 b3 has : : M = 40""94
42°33 38°33 33°33 43°33 h44°33 har:3a i
IX& X h44°67 h 43 00 h35°33 h4r-33 h 43 00 h 4200 w = 0 49
h42'00 i
5 = 2795
43°50 40°67 34°33 4233 4311 4167 C = 55°18 40”95
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At XTI (Parule)—(Continued).
* December 1843 ; and tFebruary 1844 ; observed by Lieutenant H. Rivers with Dollond’s 15-inch Theodolite.

Angle Circle readings, telescope being set on IX oM -=%(;;m of %}Vmug:
. w = Relative Wei
between 24° 11’ 204° 42/ 44° 41/ 224°41 64°41’ 244°41' C = Concluded Anggle
L4 L4 L4 L] . ” L4
h64°34 k65°67 k6434 hs6°33 h67°00 % 68.67
. A 6667 k5667 hs59°00 hs57°33 h64°00 56833 M = 63”65
X & XII h56:67 k6666
d6o°78 k6967 ’;’ = 027
k6833 - =372
C =58%°29" 3”62
6551 59°95 6560 5683 65°s0 68- 50
Circle readings, telescope being set on XII
38°29" 218° 28’ 68°29 238°29’ 78° 29 258° 28’
L n L] L4 n L4
ho-33 h1-oo hi-33 hs 67 A3°34 ho'oo .
+ h2°33 h3°67 hz'00 hz2:66 k434 h3°33 M= 2797
XII & XIV d4 00 k333 k467 b4 66 .
: ds5-83 d4°83 w = 3°09
do'83 1% = 0°32
C =29°45 3”01
1°33 2'89 2°66 446 3'84 2°66
h4-oo Ah13°00 ho'67 h 200 h6°:oco k133
+ ha'oo 3 833 hs 67 h8-34 h6°00 23-33 M= 522
12°33 ds 17 ds 67 1°00
XIV & XIII d3'50 w = o050
d3 17 1
R — = 2 00
: w
C = 26°48 5"-22
3°0o0 I1°22 3°84 5°34 6°00 1°89
At XII (Chaukola)
December 1843 ; observed by Licutenant H. Rivers with Dollond’s 16-inck Theodolite.
Angle Circle readings, telescope being set on XIV M = Mean of Groups
between w = Relative Weight
829° 88’ 149° 88’ 349°39’ 169°89 9°88’ 189° 89’ ¢ = Concluded Angle
da3 a4 dsz 17 d38-12 d 4600 ds53 50 ds8-27
345'44 daz 17 d41°12 d 4400 ds6° 17 d51°61 M = 46”75
XIV & X111 41°44 d43°18 45594 _ .
d4z°78 ’ ’:’ = 0°13
w = 7 ‘58
- O na? 4KW.
4328 42751 3962 4500 54°84 55°27 C = 40°124746"°75
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C.
At XII (Chaukola)—( Continued).
Angl Circle readings, telescope being set on XIV M = Mean of Grou
bet:v%:n w = Relative Weight
829°38’ 149°38’ 849°39’ 169°39’ 9°88’ 189°89’ C = Concluded Angle
n Ul n n n L4
kh22°33 h25°67 h21°33 hz27°33 h17°00 h17°00 M=23"71
XIII & XI h22°33 hz7°34 h26°34 h31°o0 h19°-00 h19°33
hz5°67 h26°33 h24°00 hz2-33 w = o 36
hz3-33 h326-33 1 _ L6
w = 27
C = 70° 5 23"*90
2342 26°45 2389 29°17 21717 18°17 707 52377
h68°34 h58:67 h67°67 khs8-34 k59°33 h62°00 _ .
XI&X k6467 k58" 00 h69°67 43884 k3733 R61°33 M= 61"49
d66°66 dg57°50 h64°33 ds7°18 hs59°33 k6033 w = o a1
d67°66 d66-22 hs55°00 . 3
w 327
= nco®20’ 1%
6683 5806 6697 58°12 5775 6122 C = 70°30" 1"°49
h30°33 h33°00 h27°66 h29°00 h30°67 h26°34
k3200 h 32 00 h 26 00 h 30°66 h28-67 h29'67 M= 20"
X &RM h 30°00 d31°66 h25°67 d39°so h29'00 h29°00 = 297743
o h30°33 d25°44 h28-67 w = 1 -°ar
d30°82 = 3
d31°82 1 = o 76
w
C =19°21'29"°43
30°88 32°22 26°19 29°72 29°25 2834
At XIIT (Agoada)
February 1844 ; observed by Lieutenant H. Rivers with Dollond’s 16-inch Theodolite.
Angl Circle readings, telescope being set on X1 M = Mean of Groups
bet'v‘rge:n w = Relative Weight
178° 28’ 858°22' 198° 24/ 18° 24 218° 24’ 38°24/ C = Concluded Angle
n 2 " L} n "
k2700 h36°00 k3266 k2334 k3734 h1groo M = 29”-68
XI & XII k2634 d33°00 h38-67 h3r 34 k3433 h25°33 = o -
d24°34 d32°00 h32:67 h31°33 'l" = 0 °20
» = 510
’ »
2589 33°67 34°67 27'34 34°33 22°17 C = 53°21"29"73
k7034 hg4°67 hs6:67 h 6066 b 60°66 k6800 M = 60”20
XII & XIV h 6866 hs7°33 " h53°66 ks53°00 k s8-00 h62°00 -
k6800 k5600 hs54°33 hs53°33 h60°34 k69734 = 016
36667 dsz2'50 k63°67 'l“"— o°lI
BIo,
6842 55°13 54°89 55°66 60°67 66°45 C =48°15 0" 22

Nore.—R. M. denotes Referring Mark.
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At XIII (Agoada)— (Continued).

Circle readings, telescope being set on, X1I

M = Mean of Groups

Angle w = Relative Weight
betmeen 178°28’ 858° 22/ 198° 24/ 18°24 218°24’ 88° 24’ C = Concluded Angle
“ " " L4 " L4
h25°33 hz21°00 k2700 h32:00 h33°66 h16°67 M= 24""87
h21°66 h1g-67 h30°33 h31°34 h27°67 h16°00
XIV & XVI dz21°33 k30°66 d31°67 k2366 w = o0 16
d31°68 d29°67 1
d27°34 w= 063
C = 50° 4" 24"°95
22°77 20°34 2940 31767 2867 16°34
k62-67 d67 11 h61°66 k53 00 h63-00 k6200 .
ds8-83 468 44 66700 h 3700 d63-01 d62°33 M = 62733
621 d66° d55°00 a65°6
XVI & XV d63'g: 55 5°67 ,:,= o 32
46268 Lo gos
— 0.Q! A7,
6122 6778 63'94 5500 63‘89 62°17 C = 26°18' 2” 32

January 1867 ; observed by Lieutenant H. Trotter, R.E., with Barrow’s 24-inch Theodolite No. 2.

Circle readings, telescope being set on XVIII

M = Mean of Grou

b:tngle w = Relative Weight
ween 0°r  180°1  79°12'  259°11  168°22' 838°22' 237°81’  67°81’ 816°44 186°44’ | C = Concluded Angle
” " " » ” " » " L] L M= 34'/.14
XVIII & h32'08 k33798 A£33°96 Ah35°36 h34°38 Ah35'68 Ah31-40 R36°50 h34°18 h34°46
XVII h34°22 h33°42 h34°28 Kh36°48 d33°86 d31°67 k3402 h36°46 l34°00 l34°12 |W = 5§ 24
h31°38 L= o *19
w ’
33°15 32793 34’12 3579z 34'12  33°68 3271 36748 3409 34729 |C = 45° 334”13
XIV & h1o'co h11°68 hi1o'42z hi1o'4z h1o'30 h1o'o8 h 968 hri'38 hio'so k g°'s2 M = 10”53
XVII hi1-46 : gg: h 9'30 h1o°44 h1o°32 h 892 hir'go h13°36 liz'56 li1-sz w= 730
}0 = 0 ‘14
10773 9°21 9°86 10743 10°31 9°s0 1079 12°37 II'§3 10°S5z |~ _ 43° 40" 10"+ 51
At XIV (Salili)
January 1844 ; observed by Lieutenant H. Rivers with Dollond’s 15-inch Theodolite.
Angle Circle readings, telescope being set on XVI M = Mean of Groups
between w0 = Relative Weight
208° 43’ 28° 41/ 228°41’ 48°42’ 248° 42/ 68°42’ € = Concluded Angle
L4 ” L] L] » L4 »
k7667 h6:67 h73°60 hya-oo h62°00 #6867 M= 69""45
74°33 "00 7400 6733 hy7o°33 k70°33 .
h6s5 34 h68-00 '%= 3 -86
76°22 6689 7383 66°67 67°50 6556 C = 34°41" ¢"-36
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At XTIV (8alili)—( Continued).

Angle Circle readings, telescope being set on XVI M = Mean of Groups
between w = Relutive Weight
208°48’ 28°41’ 228°41/ 48° 42’ 248° 42/ 68°42’ C = Concluded Angle
n L4 n L] L] L] i
Bs3:33 B61 0o bss33 h62-67 k60" 67 %6666 M = 59729
51°67 2°67 53°00 h 6800 h6z2:00 h75°33 = .
XV & X1l dsi'oo hs58-33 dsi-22 h65°33 hs58-00 ds59 17 ':’ ° 15
db61-23 h56°0c0 > = 6 67
- — o ’ »,
52°'00 6067 52°52 64°31 " 59°17 67°05 C =065 1"59"29
k26°34 h25°00 k2533 k2100 h29°33 h20°67 M= 123""71
XIII & XI k26°33 h25 00 h26°67 k1834 k20°67 hi13°34
h26°33 k2500 h28-34 k1800 h32°33 k20°66 w = o0 °27
' da4-83 d24'83 disol h32°34 1
» = 3765
25°96 25°00 26°29 1809 28°67 18°22 C = 51°55 23773
h58°co k53" 00 h 54700 h 6300 hs6°33 h 58°00 M = 56”93
XTI & XII h6r-34 hs53°67 hs55:67 h6o°33 k 49° 00 h6o°33
h52:67 h6o'33 W = 0 42
h .
54700 I -, -38
w
59767 53°34 5484 61717 53700 59°55 C = 39° 44’ 56”91

January 1867 ; observed by Lieutenant H. Trotter, R.E., with Barrow’s 24-inch Theodolite No 2.

Circle readings, telescope being set on XVII M = Mean of Groups
orill &% P € w = Relative Weight
859°64 179°54°  78°50/  258°50’ 158°24’ 838°24' 237°87° 57°36’  816°48’ 136°48’ | C = Concluded Angle

L4 2 L] ” ” L4 L4 L4 L4 L4 M= 3”.89
ha'14 k38 hg28 h568 hi'58 R326 ha20 hKi'ro A6°78 hgs2
XVII & XTII| hGoy hso4 ha66 h4g'24 h1'yo k340 K384 h1°78 Ahs's4 hzoo [w = 434
h3 44 ha-88 ||
» = ©°°23
509  4'44 447 4'96 2°24  3°33 3°02  I'44 6°16  3°77 | C = 64°58 3*-88

At XV (Pil)
January 1844 ; observed by Lieutenant H. Rivers with Dollond’s 15-inch Theodolite.

Circle readings, telescope being set on XIII M = Mean of Groups
Angle . ?
between w = Relative Weight
841°24/ 61°24 1°2¢/ 181° 24/ 21°25’ 201°25’ C = Concluded Angle
L4 L4 " " L4 L4 M - 3°/r.°5
k2866 h26°6% k35 00 h33°33 h27:66 k2600
XIII & XIV h29°33 h27°'34 h33°34 h31-oo h32°66 k3000 w = o 84
h32°00 h31°33 k31 oo h26°33 1
. = Y19
30°00 2%°01 33°23 32°17 30°44 2744 C = 38°35 30" 06
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-C.
At XV (Pil)—(Continued).
b:cl:rs::n Circle readings, telescope being set on XIII :l - g:l:.:i;f %?i: .
841°3¢ 161°24’ 1°2¢' 181°24/ 21°25’ 201° 26’ C = Concluded Angle
" ] " " X ” "
k 2600 k35°67 h 28°66 h33°34 h 28-00 h37°34 M= 29""27
XIV & XVI h27°c0 k34-00 hz27°33 k3200 h29°c0 h29°34
has5°33 h25°34 hz24°00 w = 0 ‘44
h27°00 k 26-00 1
— = 2 °26
w
C = 70°38" 29”24
26°11 34°84 28°00 32°67 27°34 26°67

At XVI (Kumbh4ri)

January 1844 ; observed by Ligutenant H. Rivers, with Dollond’s 15-inch Theodolite.

Angle Circle readings, telescope being set on XV :,l - lll‘:l:'t‘i 'o: %2?;‘{,’:
between 304°81’ 124°31° 824°31’ 144081 844°32/ 164582 C = Concluded Angle
k5433 khss 34 h 49°00 h47°00 k50°67 h44°00 M= 4802
XV & XIII RLXY ks1-oo A45°33 h4a33 A53°33 k 45°66 489
ka9 67 k5434 h 49°00 k 43°66 h 45°00 has 33 w= 042
k55°33 h47°00 1
— = 2 °36
= w
C = 44°27" 48”92
52°35 53°56 47°78 45°00 49°67 45°25
h25°33 k1900 h29°33 k2433 k2367 k32°33 :
XIII & XIV ha8-33 h36°33 h 30700 h26°34 k2634 k3500 M= 17"54
A 26°00 kh26°33 k29°33 k2800 k30°33 h32:67 _ )
d24°45 k2600 k3134 w = 0"°53
L ‘87
od (] ’ »
26°03 2389 2955 26°17 26°78 32°84 C = 30712 277°55
h47°00 h 44°66 h 4700 k5300 & 49°00 k4767
ka4 67 k4300 k44700 A44q00 k533 has 34 M= 45" 10
X1V & R.M. A 43°00 hsivoo h 43°00 h 4800 k4433 h 45°00
d4’.79 h‘S'OO h45‘34 w= 1"'52
h44-00 1
- = o *66
w
. - C = 20°48' 45”13
44°37 42°89 44°33 47°50 4622 45°27

Norte.—R.M. denotes Referring Mark.
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January 1867 ;

At XVII (Bori)

observed by Lieutenant H. Trotter, R.E., with Barrow’s 24-inck Theodolite No. 2.

Circle readings, telescope being set on XIII

M = Mean of Groupe

bgtn gle 84°12 w = Relative Weight
ween 202 e Y 20°8  168°1Y  838°1Y  287°36°  67°86  816°F  136°¥ C = Concluded Angle
” L4 L4 L4 L4 L4 L) L4 L4 L4
. . . e . . . . . . M= 47”86
h49°26 hgo'o4 h46°68 hgo 76 hyy'26 h40°06 h46°04 h4a5'34 hi4°96 k4562
XIIT & XIV | kgo'6o k47730 k4934 h49'0o8 74518 hq9°62 hqe6°10 h46°48 h47°76 h45°94 w= 319
k4736 hso'00 hy7:80 |,
» = © 31
—_ o ’ ”,
49°93 4823  48'01  49°02  46'22 4979 46'53 4591 a47'57 4645 |C = 712047785
h64°74 h63-78 h63°02 h64°34 h63°44 h62:24 h61°40 h62°52 h61°76 h62:96 | M = 62”79
XIIT & XVIII| Ah62°08 },ﬁsﬁ h6g'10 h62°54 hs57°92 hb6sa'52 h62'84 h63°32 h63°20 h6o'12
h62°46 k6330 (W = 5§ *92
% = o0 1y
63°41  63°79 6356 63°44 60°68 6338 62-12 63'92 6248 6213 |C = 75° 3’ 2“-80
h20°54 h1g:6o h21"96 %22°86 hz23'02 h22'70 h22'10 h20°94 h22'38 —_ .
XVIII & XIX h23°02 ka1-04 h20'1z hz1°92 h23°s8 ha1'48 hz2z'so hz1'80 hig-28 k2336 M= 21 159
h18:98 hzo'83 h19'44 |y = 6 -38
h22'54 X 03
= © *16
2127 20793 19°86 21°94 23°22 2225 22°60 21°95 z0°I1  21°73 C = 40°36" 21”59

At XVIII (Jarma)

February 1866 ; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

Circle readings, telescope being set on XX

M = Mean of Groups

b:t‘:vglen w0 = Relative Weight
ee 0°0 180°0/ 43°18’ 228°18’ 66° 24’ 266°24" 129°36" 809°36° 172°48’ 852°48’ C = Concluded Angle
L4 ” L4 L4 L4 L] h L4 L] L4 L4 M - 42”.02
ha3 42 hg3°00 h4s5'18 %h40°98 l41°28 141792 har'76 ha1°36 karo8 hgoco8
XX &XIX ha3°16 hyr1'9z ha4-40 k4048 142°56 l42°92 har2zz ha1°64 har'1z haqo'84 |W = 5 *70
. t—}) = o 18
43°29 42746 44779  40°73 41792 42742 41°49 41°50 41’10 40°46 | C = 56° 20’ 42”02
hss:86 hsso7e A hso'4o 157°38 15788 hsyaz hs7o38 As8-o8 hsyrzo | M= 577735
XIX & XVII 55 55°74 A57°50 59740 ¢57°3 57 5742 hs57°38 hs8-o §7°20
hs6'14 hsy14 hsyi36 hs8'7z 15678 ls7r92 hs7°86 hsyi26 hs6°80 hsyi26 |, — 13 *50
‘ t—:; = 0 07
56'c0 56744 5743 5906 57°08  57°90 57764 57732 57°44 5723 | o _ gogirpegs
— ”.
XVII & X111 | #36°98 %23°06 h2s'so h24°08 123°28 12580 h25"44 h24°86 k2462 h26°62 M= 24796
h25'80 h24'78 h24'36 123°78 lz22°20 l24'94 h25'96 h25°70 hz5'06 h26'34 |, — 6 -80
;0 = 0 °1§5
26°39 23°92 24°93 23°93 22°74 25°37 25°70 25°28  24°84 26°48 P

59° 53" 24”96
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At XIX (Darsinga)

February 1866 ; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

Angle

Circle readings, telescope being set on X VII

M = Mean of Groups

between . w = Relative Weight
(114 180° 0/ 48°18’ 228°18’ 86°24/ 266° 24’ 129°86° 809°86’ 172°48’ 852°48’ c -»Concluded Angle
" L] - L] L] ” » L » L4 ” »
= 6
XVII & ha3 70 hg2:02 h43°74 ha1°9a ha306 ha2°46 la1°40 hag2-94 142762 142°46 M= 42765
XVIII hg2:94 hg2°52 h4g2°98 h43°16 haga 28 haz°48 Ul40°74 141738 143°30 14284 | = 14 9O
1
;) = 0 °07
43°32  42°27 43°36 4255  43°67 42°47 a1'07 4216 42°96 42°65 | C .= 58° 51’ 42”65
_ ”,
h49°56 h48°82 k4862 hgg'16 k4812 hso 78 14874 ha8°9o 14876 149-28 M = 49”04
XVIIL& XX | 44832 ha8'g6 haB'74 h49'3s ha7'08 hao 68 149'86 hag 32 148°66 lag:a8 | _ 26 30
- é = o0 ‘04
48'94 48'89  48:68 49'25 48'05 50°23  49°30 49°11 4871 4928 | C = 80° 33’ 49”04
XX & XXIII| %058 5368 A1y hz46 h1o8 hzro 1316 ha8s 1176 1124 |M= 2713
h1°34 h3s4 h2'14 h264 hosé6b hzgo I h1°68 1260 Il 112 w =11 *20
% = 0 *09
“0°96 361 1°99 2°55 082 3°00 275 2°26 218 1'18 {0 = 67°37" 2%-13

At XX (Bailtr)

February 1866 ; observed by Captain C. 1. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

Circle readings, telescope being set on XXII

M = Mean of Groups

b:t':vg::n w = Relative Weight
210° 14/ 80°14 258° 27/ 78°27  296°88’ 116°38°  839°51’ 169°51’ 28° 2’ 208°2’ C = Concluded Augle
L] L4 " L] L4 L4 v L4 L4 L4 M= 51'.89
XXII & hs2°98 hso'40 hs51°48 hsgo'76 hsz2 16 k52°88 1s3°44 hsiogo ls53'04 l52°30
XXIII hsi 74 h49's54 hsi'7o hsz'o4 hsi'9s hsz'7o Uls1°96 hsig8 lgi'26 lsi's4 |w = 12 *%0
é = o ‘o8
52'36  49'97 5159 51'40 52°05  52'79 52°70 51794 52°15 51°92 | C = 47° ¢’ 51”°89
. . . . . . . . . . M= 27"72
XXIII & XIX %h28°36 k27744 h3o'12 h27'08 h28'56 k2574 la7'14 h27°72 12762 12832
h28-32 h26'60 hz9'56 h27°7z haB'oo h25'84 l27°96 hay-28 layrrz l27°96 |, — 8 .80
' L= o-n
8- 27'02  29°8 27°40 28°28 257 27° 27'50  27° 281 2 t ¥
20°34 7 904 5°79 55 75 7°37 4 | C = 59°30" 27”72
XIX & XVIII ;,‘3,-04 h30°86 hz29°s8 h30°68 h30°28 h3r-os 130°74 hz29°96 129°g8 129'74 |M = 30”51
h31'0z h3r'so khz9'60 hz29'o2z h3r'18 h31-6o Il31°70 h3o°s56 I 30°38 12964 w =18 *go
=0 ‘05
31°'03 31°18 29'59 29°85 30°73 31°32 31'22 30°26 30°18 29°69 'Co

43° 5 30”51

Norr.—Stations XXII and XXIII appertain to the Mangalore Meridional Series.
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At XXII (Yaldr)
February 1866 ; observed by Captain C. T. Haig, B.E., with Barrow’s 24-inch Theodolite No. 2.
Circle readings, telescope being set on XXIII M = Mean of G .

b:::’glon wrele T 8 Pe g 0 - Reel::ivo W::E:

e 129°46° 809°46’ 172°58’ 852°68  216°9 86°9’ 259° 22’ 79°22’ 802°8%°  122°8% C = Concluded Angle
L4 ” L ” ” » ” ” L4 v M= 5'.96

k682 A28 1734 168 5k 436 h3°8 AKhso8 k708 k670 A6°06
XXIUI&XX | 380 hs6o 1736 163 k358 hasz ks h760 h68 h6as |w= 6°8
Lo oo
631 544 7°35 6°55 3°97 4717 5741 7°34 678 6°25 | C = 86°16" 596

At XXIII (Samshergad)

January and February 1866 ; observed by Captain C.T. Haig, R.E., with Barrow's 24-inch Theodolite No. 2.

Circle readings, telescope being set on XIX

M = Mean of Grou

beAtnwgol:n : w = Relntive Weight
146°56" 825°85’ 189° 7 9°7 232°18’ 52°18’  275°81' 95°81' 818°42’ 188°42 C = Concluded Angle
A . A : A ! k . 8 & ,6 h . 8 & . 8 & ; A : ! M=33"19
32°70 A#34°52 A33°0z A33°2 32°04 £A32°2 33°5 32'94 k33744 A33°28
XIX & XX h32:°78 h34°30 h34°74 k3506 h32:80 A31'60 h32'80 h32°48 A32°38 A33°26 |w = 10 *30
:;: o °10
32°74 34741 33°88 34717 3272 31794 33'19 32'71  32°91  33'27 |C = 52°52°33""19
XX & XXII h2's8 k2o 1273 h3se 1260 1240 kK376 1412 K354 hggo M= 3"
k420 k318 1228 Kh3'so 138 1168 h378 1356 Ah3sz Ag3o |4 =18 9o
:3 = 0 *0j5
. . . . . . . .8 . . ,
3°39 2°94 2°51 3°52 323 2°04 377 394 3°53 435 |0 = 46°34° 3" 3

Nore.—Stations XXII and XXIII appertain to the Mangalore Meridional Series.

February 1882.

J. B. N. HENNESSEY,
In charge of Computing Office.
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ADDENDUM.

The portion of this Series between Karanja-Méndvi and Pil-Kumbhéri, exclusive of the connection 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 consist of 3 pairs removed 20° apart.
The system of zero-settings for an instrument of 5 microscopes, laid down for adoption in 1860 and explained at page 63

of Volume II, is

0°0"  79°12° 158°24' 2387°36' . 316°48’
180° 0" 259°12"° 338°24°" 57°36 136° 48’

*this system was adopted during 1867 in the following instances when Barrow’s 24-inch Theodolite No. 2 with 5 microscopes was
used.

At XIII angle between XVIII and XVII.
» » » XIV  and XVIL
» XIV » XVII and XIII
» XVII » X111 and XIV.
» » » XIII and XVIIL
» 9 2 » XVIII and XIX.

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

0°0 43°13° 86°24 129°36 an 172°48"
180°0°° 223°13"° 266°24’  309°36’ 352° 48

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

Seconds of angle

XIII & XIV XIII & XVIII XVIII & XIX
’ h 50”04 h 63778
On zero 64° 12 h 47 ‘30
»» 64° 16’ k47”36 h 65714 h 21704
h 62 46 h 20 *82

J. B. N. HENNESSEY,

February 1882, ‘ In charge of Computing Office.
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In the calculations of the weights of the observed angles by the formula given in Section 4 of Chapter VII of Volume II 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.m.s. (error of mean ‘square) of observation of a single

measure of an angle, and the e.m.s. of graduation and observation, of the mean of the measures on a single zero, for each group of angles
measured with the same instrument, by the same observer, and under similar circumstances.

The instruments employed were as follows :—

Dollond’s 15-inch Theodolite, having 8 microscopes to read the azimuth circle; observations were taken on 8 pairs of zeros

(Sface right and face left) giving circle readings at 20° apart.

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

The e.m.s. of observation of a single measure of an angle

The e.m.s. of graduation and observation of the mean of the

measures on a single zero

Sum of squares of apparent errors of observations.

No. of observations—No. of angles X No. of changes of zero.

Sum of squares of apparent errors of zero.

No. of angles X (No. of changes of zero—1).

® e Number of
g a X
S @ g2
3 | E3e| §2 ]
L 0 9 )
e Observer ..; - af | a ; g 6. m. ». of observation of 6. m. ». of graduation and
roup and Instrument o 4 g: S s - 8 : a single measure observation of a single zero
8 |52° | ES |3 |2 | %
g 5.8 22 w | 8
M TE S8 a | ®
©° ’
Lieutenant 'W. 8. Jacob, Dol- . . 42775 )% 1078-84 ) ¥
T |{ioads 16:inch Theodotite. * J| Hills | 20 0 | 283 | 13 | 81| 78 { 181-78 } = & #7038 { 78—18 } = & 47074
{ Lieutenant H. Rivers, Dol- X 2838-31 ) ¥ . 3796-98 ) ¥
I || oo 16iach Theadoisso. "} » | 20 0 | 291 | 45 | 786| 270 { sl } -+ 2845 { e } -+ 4-108
{ Lioutenant H. Trotter, Bar- . 188-51 ) go-41 )
m  row’s 24-inch Theodolite No. 2.} » 712 | 220 6 | 132 60 { 132-60 } - +1 887 g 60—6_} = + 1 220
Oaptain O. T. Haig, Barrow’s . 85-66 ) . 9078 )% )
v {24-inch Theodolite No. 2. } n 7.12 | 200 | 13 | 240 120 { s—130 { — £ 0646 |§ oo = £ 0917
Lieutenants W. 8. Jacob, and 8266-06 ) ¥ - 4876-82 ) ¥
I&II {H. Rivers, Dollond’s 15:inch} » 2 o 2-78 68 967 | 848 { 967 — 348 } =+ 327 - E N 4 "100
Theodolite.
Lieutenant H. Trotter, and 17417 1 17114 i
III & IV |{ Captain C. T. Haig, Barrow’s » 7 12 2:07 18 | 872 | 180 372-180 - % 0 +952 180—18 - % 1028
24-inch Theodolite No. 2.
J. B. N. HENNESSEY,
February 1882, In charge of Computing Qffice.
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—¢C.
Figure No. 26.
Observed Angles
Equations to be satisfied Factor
| X +x5 +Xg +x, =€ = — 0904, M\
8=
80
No. Value %4'5 X, +x, +Xg + x4 = ¢ = — 28358, Ay
EEE:
X +Xq +x; +xq =€ = + 0°493, N
'o , ” —-17x +4xq —mx,%
= = 6°5 ).y
1 -8 2°48 € +96°5, 4
50 57 30°85 4 +20x, - x +10%,

Equations between the Factors
8 40 2 5152 379

4 1 2 39°20 4°9o
5 Co-efficients of
5 44 10 40°23  1°59 No. of | Value of
e e
6 44 43 5513 114
M A As A
7 44 32 57°20  3°38
-8 cnm
8 46 32 3581 437 1 — 0904 +12:86 + 869 — 114°99
/ 2 |- 2858 +1142 + 273 - 5679
8 + 0°493 * +10°48 + 10682
4 +96°5 + 4622°53
Values of the Factors o Angular errors in seconds
x, = — ‘068 . X = — 968
M o=+ 05173
X, = +1°091 Xy = + 037
Ay = — 4453 :
Xy = —2°279 X, = — 662
A o= — 1637
X, = + 352 x; = +2-086
A, = + ‘0321
[“’]:3'82

* In the tables of the equations between the factors the co-efficients of the terms below the diagonal are omitted for convenience, the co-efficient of the pth
term in the gth line being always the same as the co-efficient of the gth term in the pth line.
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Figure No. 27.

REDUCTION OF FIGURES.

27,

Observed Angles
s Equations to be satisfied Factor
+Xg +x5 +x, =e = — 4'86, N
‘ EES
£ o
No. Value ;g_':.; Xg +x, + X + X, =e =+ 5519 Ay
Q .
~
X; +Xg +x +Xq =e =+ 4118, N
o s v —-16x, +14xg —23 X3
= = —128 A,
1 53 21 29°73 5°10 6% R +10% € 20°7, 4
6 8
2 26 48 5°22 2'00
Equations between the Factors
3 29 45 3°o1 0°32
4 70 23°70 2°76
5% Co-efficients of
5 40 24 46°75 758 No. of | Value of
e e
6 39 44 56°91  2°38
M A A A
7 51 35 23°73 365 )
8 . 6
8 415 om "9 1 — 4866 +10°18 + 3°08 — 6096
2 + 5°519 +13°04 + 9°96 + 54°52
8 + 4118 * +19°9o + 18504
4 —128+7% + 5750°10
Values of the Factors Angular errors in seconds
Xl — '709 !5 = +7.224
A = = ‘9480
Xg —3°312 X, = — ‘860
Ay =+ 5527
3 = + 246 X = +1°277
A =+ 4004
X, —1°'091 Xg = —3°'523
A, = =— ‘0506 .

[wx?] = 1582




28__0 SOUTH KONKAN COAST SERIES.
Figure No. 28.
Observed Angles
Equations to be satisfied Factor
= X +x3 + X3 +x, =€ = - 7'667, A
O w2
N Val )
o. alue ...g.“:ﬁ.)' X3 +x, +x, + x4 = e = — 3'409, A
és
Xg +Xq +x; +Xg =€ = — 9'031, A
° ’ ” =126, +5%; —13XSE
1 8 006 11 =6 = =43 M
36 35 3 9 +30%, —6x, + 73,
2 26 18 2°32 315
3 0 4 2495 625 Equations between the Factors
4 65 1 59°29 6°67 Co-efficients of
No. of | Value of .
5 t *36 -86 e e
6 30 12 27°35 187
. 1 — 7°667 +15°26 +12°92 — 96°44
7 44 27 4892 2736
2| = 3499 +18:65 + 573 — 3515
8 70 38 29-24 2°26
' 8 | = 9031 * +10°35 + 57776
4 — 4'3 + 3818°14
Values of the Factors Angular errors in seconds
x = — 1°535 X; = — 1°053
A = — 174298 .
X = — 4589 X, = — ‘813
A, = + 102764
Xg = — °520 X = = 3°579
M o= — 1°5490
x, = — 1.023 Xg = — 3°586
A, = =— 0054

[wx®] = 2062

February 1882.

J. B. N. HENNESSEY,

In charge of Computing Qffice.




PRINCIPAL TRIANGULATION. TRIANGLES.

SOUTH KONKAN COAST SERIES.

29__

No. of Triangle 2o Corrections to Observed Angle Distance
Number and Name of Station _g § Comﬁe;ll;l’bne
WCircuit oo &% | Figure | Circuit | NO% | Total Log. feet Feet Miles
" “ N " " o 1 "
XXXIV (Karanja) 2°661 |+ ‘214/+ 226 + °440 59 30 3'039 | 5'3054821,0 | 20206084 | 38-269
25 XXXI (Méndvi) 2°661 [+ ‘083— ‘034 + ‘049 48 22 35-228 | 5°2437837,8 | 175300°76 | 33° 201
I (Titvi) 2:662 |+ -107]— ‘192 — -08s| 72 7 21-733 | 5:3486653,6 | 223185°19 | 42°270
7+984 + -404/180 o 0000 )
XXXI (Méndvi) 2052 [—1°268|— ‘o013 —1-281| 75 50 147297 | 5'3280751,4 | 212850°71 | 40°313
26 I (Titvi) 2051 |— °"576|+ °346 — *230| 37 10 12°909 | 5'1226506,1 | 132632'69 | 25°120
II (Torna) 2°051 (—1°792|— °333 —2'125| 66 59 32°794 | 5°3054821,0 | 202060°84 | 38-269
6154 —3'636/180 o o0°000
I (Titvi) 2°458 |+ -618/+ ‘076 + ‘694| 70 51 35°026 | 5°3390892,6 | 21831787 | 41348
27 11 (Torna) 2'457 |+2°157|+ ‘o052 +2°209| 42 3 30°862 | 5°1897902,2 | 154806:86 | 29-319
III (Kanta) 2°458 (+1°278— -128 +1°150 67 4 54°112 | 5:3280751,4 | 212850 71 | 40°313
7°373 +4'053180 o 0°'000
II (Torna) 2-038 |— ‘278/— 120 — "398/ 66 1 9-914 | 5°3087350,2 | 203579°96 | 38557
28 III (Kanta) 2'038 [— "152[+ "259 + ‘107| 35 30 29°699 | 5°1119810,1 | 129413°93 | 24°510
IV (Mahébaleshvar) 2°038 |— -676|— "139 — 815 78 28 20°387 | 5°3390892,6 | 218317°87 | 41°348
6°114 —1°106{180 ©O 0°0OO
IIT (Kanta) 3'205 +1°188— -033 +1°155 77 59 56-610 | 54088952,7 | 25638657 | 48558
29 IV (Mahébaleshvar) 3°205 |— °352{+ ‘063 — *28¢9| 51 2 35°706 | 5°3092602,6 | 20382632 | 38°603
YV (Adhdar) 3°204 |+ "068|— ‘030 + ‘038| 50 57 27°684 | 53087350,2 | 203579°96 | 38 557
9614 + °9o4/180 O 0°000

Norz.—1. The values of the sides are given in the same lines with the opposite angles.

2, BStations XXXI (M4ndvi) and XXXIV (Karanja) appertain to the Bombay Longitudinal Series.




3.’),__0 SOUTII KONKAN COAST SERIES.
No.of Triangle R Corrections to Observed Angle Distance
Number and Name of Station E § Corrext:gl ;P lane -
Cirouit| Nom:, &% | Figure | Circuit | Nom- | Total Log. feet Feet Miles
" v L4 " ” o ’ L4
IV (Mahébaleshvar) 2:625 |+ -968/— ‘294 + "674| 44 10 38°279 | 5°2520880,8 | 178685-01 | 33°842
30 V (Adhar) 2:626 |—2-086/+ 246 —1°840| 46 32 31°344 | 5°2697938,6 | 186120°37 | 35°250
VI (Kumbhérli) 2°626 |+ 625+ ‘048 + -673| 89 16 50°377 | 5°4068952,7 | 25638657 | 48°558
7877 — °493{180 o 0'000
ITT (Kanta) 2'979 +z'279| + -242|+2°521| 40 2 517062 | 572697938,6 | 186120°37 | 35°250
330 | 1V (Mahabaleshvar) 2-g80 |+ ‘616 — 231+ '385| 95 13 16°835 | 5'4594916,3 | 28806575 | 54°558
VI (Kumbhirli) 2:979 |— 037 — orn— 048 44 43 52°103 | 5°3087350,2 | 203579°96 | 38557
8-938 +2-858(180 o o000
-V (Adhir) 1'934 +t'c291—- "265 + 764 77 42 10°540 | 5°3060366,1 | 202318-98 | 38318
31 ]\'I(Kumbh{nrli) 1'934 |+ "700/+ ‘071 + 777| 42 39 37263 | 5°1470452,4 | 140295°98 | 26571
 VII (Mirya) 1°934 |+1°867|+ 194 +2-061| 59 38 46°197 | 5°2520880,8 | 178685-01 | 33 842
5-802 +3-602[180 o 0'000
VI (Kumbhirli) 2514 |+1°211|— °577 + °634| 59 52 39°850 | 5°2846239,5 | 192585°67 | 36°475
32 VIT (Mirya) 2°514 |+1°479|+ ‘202 +1°681| 54 47 59°507 | 5°2599280,9 | 181939°95 | 347458
VIII (Manoli) 2°514 [+ "702[+ "375 +1°077| 65 19 20°643 | §5°3060366,1 | 20231898 | 38°318
. 7°542 +3°392(180 o0 0°'0c00
(
VIT (Mirya) 2'775 |+1°3c0 — "450 + *850| 70 56 13°365 | 5°3497576,4 | 223747 24 | 42°376
33 VIIT (Manoli) 2°774 +l‘201!+ ‘057 +1°258| 54 37 15°654 | 52855910,6 | 193015°00 | 36°556
[X (Ghirya) 2'774 1+ 852+ °393 +1°245| 54 26 30°981 | 5°2846239,5 | 192585°67 | 367475
8-323 43353180 o o0°000
VITT (Manoli) 2625 |+1°398— -748 + 650| 53 56 30°445 | 5°2746823,1 | 18822718 | 35-649
i "X(Ghiv.vn) 2°625 |+2°351/4+ 269 +2°620| 52 7 3715 | 5:2642732,6 | 18376943 | 34805
| X (Valvan) 2°625 |+1°326[+ ‘479 +1°805| 73 56 25°840 | 5°3497576,4 | 22374724 | 42376
) 7875 +5°075/180 0 0°'000
1X (Ghirya) 2°670 |— ‘6osl— 683 —1°289| 62 45 27°241 | 53086179,5 | 203525°09 | 38°546
35 X (Valvan) 2°669 |— -240/+ 112 — 128 61 55 54°273 | 5°3053377,1 | 201993°63 | 38256
XI (Parule) 2°669 |— 368+ ‘573 205] 55 18 38-486 | 5°2746823,1 | 188227-18 | 35649
8008 —1°212180 O ©0'000
X (Valvan) 2299 |— "462|— 960 —1'422 ST 1 37209 | 522488339 | 167835°32 | 31°787
36 ' X1 (Parule) 2°300 |—2'490|+ ‘191 —2°299| 58 28 59°021 | 5'2649601,6 | 184060°32 | 34°860
X 11 (Chaukola) 2:300 |—2"18g/+ “769 —1°420| 70 29 57°770 | 5'3086179,5 | 203525°09 | 38°546
6899 —5'141'180 O 0°'000
XT (Patule) 2175 |+3°066|—1°226 +1'840[ 56 33 7°895 | 5°2418706,4 | 17453022 | 33°055
37 XTI (Chaukola) 27176 |+1°091|+ ‘237 +1°328) 70 5 22'852 | 5°2937350,9 | 19666864 | 37 248
X111 (Agoada) 2175 |+ 709+ "989 +1°698| 53 21 29°253 | 5'2248833,9 | 16783532 | 31°787
6°526 +4'866|180 o0 0°'000
XTI (Chaukola) 1°164 |—7"224/—1"380 —8:604| 40 24 36°982 | 5°0537360,8 | 113171 24 | 21°434
38 XI11I (Agoada) 1°164 |[+3°523|+ 619 +4-142 48 15 3°198 | 5°1147674,8 | 130246°93 | 24°668
XIV (Salili) 1°164 |— ‘417]+ 761 + -344| 91 20 19°820 | 5°2418706,4 | 174530 22 | 33°055
3°492 —4°'118180 o0 0000
XT (Parule) 1°617 |— -246 + ‘145/— ‘101 29 45 1°292 | 5'1147674,8 | 130246793 | 24°668
331 | XIT (Chaukola) 1°617 |—6-133 —1°143|—7°276/110 30 1°557 | 5:3906779,1 | 24585436 | 46°563
X1V (Salili) 1-617 |+ 860 + 998+ 1°858| 39 44 57°151 | 5°2248833,9 | 167835°32 | 31787
4851 —5°'519'180 0 ©0°000
N *
XTIT (Agoada) 1429 |+5°109 — -034/+5°075 76 22 30°916 | 5°2463173,9 | 176326°42 | 33°395
332 | X1V (Salili) 1°429 |+1°023 — +003/+1°020f 65 1 58:881 | 5°2161063,1 | 164477°43 | 31°151I
XYV (Pil) 1°429 {+1°535 + '037‘+l'572 38 35 30°203 | 5°0537360,8 | 113171 24 | 21°434
4287 |+7'667180 O 0°'000

* Corrections to eliminate a residual difference of 33 in the 8th place of log. side XIV-XVI in triangles Nos. 333 and 334,




PRINCIPAL TRIANGULATION. TRIANGLES. 31_0
IN 0. of Triangle K Corrections to Observed Angle Distance
Number and Name of Station E g Corref:glel’lane
feireuie| Yore &4 | Figure | Circuit | Nom- | Total Log. feet Foet Milos
n " L4 L4 n o 1 ”
XIV (Salili) 1°367 |+1°053 + ‘003/+1°056| 34 41 9'049 | 50172177,8 | 10404418 | 19°705
833 | XV (Pil) ) 1°367 |+3°586 — '037|+3°549) 70 38 31°422 | 5:2367736,3 | 17249386 | 32669
XVI (Kumbhéri) 1°367 |+4°392 + -034/+4°426 74 40 19°529 | 5°2463173,9 | 176326 42 | 33°395
4'101 +9-031180 0 0°000
XIII (Agoada) 1°520 |+ °520 + '034/+ 554/ 50 4 23°984 | 5°2367736,3 | 17249386 | 327669
384 | XIV (Salili) 1520 |[+2°'076 *000(+2°076] 99 43 9 2006 | 5°3457752,0 | 22170485 | 41°ggo
XVI (Kumbhéri) 1'519 |+ ‘813 — ‘034/+ 779 30 12 26810 | 5°0537360,8 | 113171°24 | 21°434
4'559 +3°409/180 o o0 000
XIV (Salili) *668 |— -o8o/— ‘038 — 118 64 58 3°094 | 5°0342889,8 | 108215°38 | 20" 495
39 XIIT (Agoada) *668 |— r048|— -o005 — 053] 43 40 9°789 | 4'9162892,4 | 82468:-72 | 15619
XVII (Bori) 668 |— 108+ ‘043 — 065 71 21 47°117 | 5°0537360,8 | 113171°24 | 21°434
2°004 — -236{180 0 o0-000
XIII (Agoada) ‘731 |+ :088/— ‘087 + ‘001 45 3 33°400 | 4'9471740,7 | 88547°03 | 16°770
40 XVII (Bori) *732 |+ ‘078/— ‘o001 + 077 75 3 2°145 | 50822866,0 | 12086111 | 22°890
XVIII (Jarma) 731 |+ 138+ 088 + "226| 59 53 24°455 | 5°0342889,8 | 108215°38 | 20°495
' 2°194 + -304{180 o0 o0°'000 _
XVII (Bori) 464 |— ‘105|— ‘047 — ‘152 40 36 20°974 | 4'8282218,9 | 67332'06 | 12752
41 XVI1I (Jarma) 465 |[— -046|+ ‘016 — -o30| 80 31 56°855 | 5°0087838,1 | 102043 15 | 19°326
XIX (Darsinga) 464 |— -046/4+ ‘031 — -ors| §8 51 427171 | 4°9471740,7 | 88s547°03 | 16°770
' 1°393 — 197|180 0 o0°000
XVIII (Jarma) ‘430 [— -186|— -031 — 217 56 20 41°373 | 4°9140203,4 82038'39 15°538
42 XIX (Darsinga) 431 |— ‘o41|— ‘016 — -057| 80 33 48°552 | 4°9877774,9 | 97224°89 | 18414
XX (Bailir) *430 |— ‘052|4+ ‘047 — -oos| 43 5 30°075 | 48282218,9 | 67332°06 | 12°752
I'291 — 279180 0 0°000
XIX (Darsinga) "532 |— ‘434/— "027 — "461) 67 37 1°137 | 4°9783654,3 gs140°51 18019
43 XX (Bailur) 531 |— °530+ ‘007 — *523| 59 30 26666 | 4'9477372,9 | 88661-96 | 16792
XXIII (Samshergad) 531 |— "482|+ ‘020 — 462 52 52 32°197 | 4'9140203,4 | 82038-99 | 15°538
1°504 —1°446/180 o o0'000 '
XX (Bailir) *382 |— ‘004|— -022 — o026 47 9 517482 | 4°8445727,3 | 69915°38 | 13°242
44 XX11ITI (Samshergad) *381 |— +003| ‘000 — r003| 46 34 2°'926 | 4'8403343,2 | 69236°37 | 137113
XXII (Yalar) 382 [— ‘008|+ o022 + -ors4| 86 16 5°592 | 4°9783654,3 95140°51 18°019
1°145 . — -o1s5180 o 0°000
Nore.—Stations XXII (Yalir) and XXIII (Samshergad) appertain to the Mangalore Meridional Series.
W. H. COLE,

June, 1889.

In charge of Computing Qffice.

T
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-¢C.
SOUTH KONKAN COAST SERIES.
PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHS.
Station A Side AB etntion B
Cizouit Number and Name Latitude North | Lopgitudo Best | ,1,uh ot A|  Log. Feet | Asimuth ot B Number and Name
' o 1 °©o 1 o 1 o 1 n
XXXI (Méndvi) 18 37 s1°11|73 34 4889|111 40 4043 | 5'3486653,6 | 291 29 6-38| XXXIV (Karanja)
” » » ” 6318 2°54| 5'3054821,0 |243 8 7-53| I (Titvi)
» ” " ” 347274619 | 5°1226506,1 (167 29 20° 77| II (Torna)
18 | XXXIV (Karanja) 18 51 24°99|72 58 49°06]| 35059 12°08| 5°2437837,8 | 171 © 43 14] I (Titvi)
14 | I (Titvi) 18 22 48-44|73 3 34°26|2801822°49| 5'3280751,4 | 100 29 45°92| II (Torna)
” » » ” 351 959°98]| 5'1897902,2 | 171 11 1677 III (Kanta)
IT (Torna) 18 16 27:44|73 39 47°70| 5826 12:60| 53390892,6 |2381613°34] ,
” » » » 35225 065 5'1119810,1 | 172 25 55°-60] IV (Mahéabaleshvar)
16 | III (Kanta) 17 57 3175|737 40°54]273 46 45°08 | 5'3087350,2 | 935733 17 » "
» ” » ” »” 351 46 44°89| 5'3092602,6 | 171 48 16°32| V (Adhir)
» ” ” » » 31349 39°12| 54594916,3 | 134 031°13] VI (Kumbhérli)
IV (Mahébaleshvar) 17 55 15°55173 42 44°59] 425454°26| 5°4088952,7 | 222 45 47 21| V (Adhir)
» » » ” 35841 13°36| 52697938,6 | 178 44 26° 21| VI (Kumbharli)
16 | V (Adhir) 17 24 11°50|73 12 41°55|269 18 21° 18| 5'2520880,8 | 892733 21} ,, "
» » ” »” » 347 033°65| 5'1470452,4 |167 2 ¢-85] VII (Mirya)
VI (Kumbhirli) 17 24 30°59(73 43 26:96] 46 48 2801 5'3060366,1 | 226 4057°99] ”
» » ” ” 346 55 45°65 | 5°2599280,9 | 166 57 50°74| VIII (Manoli)
17 | VII (Mirya) 17 1 35'92|73 18 6°61|28129 o'o1| 52846239,5 |1013827-58] ”
” » o» ” ” 35225 16°15| 5°2855910,6 | 172 26 3162 | IX (Ghirya)
VIII (Manoli) 16 55 13:17)73 50 30°82| 47 1 9'15| 5'3497576,4 22653 5°37| »

NorE.—Stations XXXI (Méndvi) and XXXIV (Karanja) appertain to the Bombay Longitudinal Series.




PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHS. 83__
Station A Side AB Station B
Ci}l;&;lilit Num:;g:&nt?ofamo Latitude North I&ng‘i:;lﬁwﬁa}tt Azimuth at A Log. Feet Azimuth at B ngfers::t?‘ofm"
o ’ n o ! n o ] n o ! n
VIII (Manoli) 16 55 13°17|73 50 30°82]353 436°08| 5'2642732,6 | 173 541°37]| X (Valvan)
18 |IX (Ghirys) 16 29 586673 22 28-28|279 o171 52746823,1 | 99 g912-91],, "
n | o » » ” 34145 41°62 | 5°3053377,1 | 161 48 42°82 | XI (Parule)
X (Valvan) 16 25 4°15(73 54 18-42| 371315°96| 5°3086179,5 (217 723°97] »
P, » ” 346 12 10746 | 5:2649601,6 | 166 14 15°76 | XII (Chaukola)
19 | XI (Parule) 15 58 15°95|73 33 16°35]|27536 25°29| 5°2248833,9 | 9544 15°69] ,, »
» | w  » » " 332 93536 52937350,9 | 152 13 50°05 | XIII (Agoada)
w | w  om » » 305 21 28"20| 5°3906779,1 | 125 30 45°94 | XIV (Salili)
XII (Chaukola) 15 55 31°44|74 1 48°31] 253850'66| 5°2418706,4 | 205 35 21 48| XIII (Agoada)
» » » » 3451412751 | 5'1147674,8 [ 165 15 44770 | XIV (Salili)
20 | XIIT (Agoads) 15 29 30°78|73 48 55°70|253 50 25'84| 5°0537360,8 | 73 5523°72] , »
” ” ’ » »” 33012 58°18| 5°2161063,1 | 15016 38-20] XV (Pil)
» » » » » 30354 51°34| 5°3457752,0 | 124 3 7°75| XVI (Kumbhéri)
» » » » » 297 30 3630 | 5°0342889,8 | 117 34 57" 18| XVII (Bori)
» » ” ” » 25227 2°17| 50822866,0 [ 72 32 18 11 | XVIII (Jarma)
XIV (Salili) 15 34 42°36|74 7 27'90] 85323°41| 52463173,9 | 18852 9-83] XV (Pil)
» 9 » » 33412 12°99]| 5°2367736,3 | 154 15 36°08 | XVI (Kumbhéri)
” » » » 8571996 | 4'9162892,4 | 188 56 44°97 | XVII (Bori)
XV (Pil) 15 5 54°64|74 2 49°74|2593042°62| 50172177,8 | 79 35 15°18] XVI (Kumbh4ri)
X VI (Kumbhéri) 15 9 1°80|74 20 14°38
21 | XVII (Bori) 15 21 14°47|74 5 16°69]192 38 0'06| 4'9471740,7 | 1238 52:93] XVIII (Jarma)
9 » » » » 233 14 21°50| 5°0087838,1 | 5318 4'10| XIX (Dmmga)
XVIII (Jarma) 15 35 31°32|74 8 34°85]292 655°61| 4'8282218,9 [112 "9 46°74] »
» » ” ) 235 46 13°80| 4°9877774,9 | 5549 5609 XX (Baildr)
22 | XIX (Darsinga) 15 31 19°67|74 19 12°92]| 192 43 35°72| 4'9140203,4 | 124425°59] »  »
» » » » ” 26020 37°39| 4'9477372,9 | 8024 37 o1 | XXIII (Samshergad)
XX (Bailir) 15 44 33°25|74 22 17°99|266 4 6°'53| 4'8403343,2 | 86 7 18-52| XXII (Yalir)
» o» » » 313135839 4'9783654,3 | 13317 9°74 ]| XXIII (Samshergad)
81 | XXII (Yalir) 15 45 20°01|74 34 5°35]|3595112°55| 4'8445727,3 1795113704 »
82 | XXIII (Samshergad) 15 33 46°66 |74 34 718
Nore.—Stations XXII (Yalir) and XXIII (Samshergad) appertain to the Mangalore Meridional Series.
W. H. COLE,

June, 1889,

In charge of Computing Qffice.
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SOUTH KONKAN COAST SERIES.
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,
&c., 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 1st, 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 ‘“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, 26150, &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. XIII from Stn. XII, page 86—, 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 {2_6; :io , and the sum of these two quantities, in this case 256°50, represents the value with which the corre-

sponding trigonometrical mean height 239° ¢ 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 (Méndvi) 4120°8 feet; XXXIV (Karanja) 997°1 feet.
Astronomical Date 2 | Height in feet Torrestrial| g Height in feet of 2nd | £
-2 Refraction E Station above Mean &
8 e @ Sea Level 5
5 < S8
Mean of| Number and Name Observed 2 - ] Py :_: g Trigonometrical é
Times of Station Vertical Angle | « =2 g ‘§ g |3 I = £.5 Results
1885 of obser- & ;:.D g g g | & £ = § Final | 8
] = 33 : +3
vation g 2 o s |8 g g B ede::h Mean Result _;
] & tion a
h m * o 1 n n foot
Dec. 6,7| 1 46 | XXXT (Méndvi) Dr 157°2{36| 1°7 | 570 . 1as o 280201217
» 6,7| 1 34 | I (Titvi) Eo33239|28| 1'8 | 5°1 997 | 145 °073 9131779
N XX 1317°0{ 1318 | ©
ov. 29| 1 57 XIV (Karanja) Do 617°6| 20| 2°3 | 5°1 . . .
Dec. 78| 1 57 | I (Titvi) Doi1845'5| 20| 4°5 5°1 1732 | 1160674 319°0/1316"1

Nore.—Stations XXXI (Mandvi) and XXXIV (Karanja) appertain to the Bombay Longitudinal Series.



PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 35_0
. - Terrestrial ) ]
Astronomical Date § Height in feet Rz!f'r:ét?;: % Hs?a;gt]i]:nu: lf::z cﬁ 92:1(1 é
E 5 @ Bea Level 5
Mean of] Number and Name Observed .§ - 2 o 5 e ~ :g X X é
Times of Station Vertical Angle | 5 | 2 | £ | 4 'g 23 %é_s Trigonometrical :
1885-88  |¢ obser- 5 ‘SP g é‘ 2 gg m'ﬁ RFein:ll- E
vation g ’-a. 's Qé : Bede::'h Mean ’t %
% & tion ]
B m . e ” | feet
Nov.27,28,29| 1 46 | XXXTI (Méndvi) Eo 251°5|32]| 2 50 | ol 8clo6 80" 2lebor -
Dec. 13,15| 1 46 | II (Torna) Doz21s82|16| 42 | 500 | '3 57005+ 4807zj400170 |
4601°7| 4604 | ©
» 13| 1 54 | I (Titvi) Eo3ys70{16] 21 | 51 . . . :
» 13| 1 57 | IT (Torna) D1 8 ¢9:3{16| 1°7 | 5°0 2103 | 149 °071 432854146024
» 10| 2 11 | I (Titvi) Doirszo'r|12]| 2°1 | §°1 ) ) .
» 20| z 14 | 1II (Kanta) Do 659°6|12| 46 | 4°6 1530 | 97 |"063)— 186-41130°6
1130°1| 1134 {3°5
» 18,19 1 29 | ITI (Torna) Drio13'gfl24| 05 | 50 148 |06 wrlrrz0-6 ,
» 18,19 | 1 45 | III (Kanta) Eo39 70|24]| 21 46 2157 | 14% 7009 —347271 1129
» 15,18 1 50 | IT (Torna) Do 6158|122 220 | 5°0 . . .
Jan. 6,6,7| 1 49 | IV (Mah4baleshvar) Dorz201|24| 50| 50 1279 | 84°086/+ 115°84717°5
4714°2| 4719 14°5
» 65| 1 52 | III (Kanta) Eo45557|16| 270 | 4°6 068l + 2580- 8
» 5| 1 50 | IV (Mahébaleshvar) Drigsg9'sf{16| 17 | 50 2012 | 137 "0 35007714710
» 20,21| 2 11 | III (Kanta) Doz715'6|20| 4°2 | 46 . . .
» 10,12 V (Adhtr) Do 144'9| 16| 1°3 | 5°1 2014 [ 139|°069|— 758°1] 3720
) 9| 1 42 | IV (Mahéibaleshvar D11630°6} 16| 1° o) ,
:, 92 7|V (Adhar) ) Eo 39 32.3 6 z.g :'x 2534 | 170 [067|—4341°0| 373°2| 373°7| 380 |11
’ 16| 1 53 | VI (Kumbhairli) Drrr 40820 1°9 | 54 . .
, 16| 1 48 | V (Adhr) Eo4b1ig| 16| 100 | gx | 1788 |122| 009730641 37578
» 21| 1 56 | ITII (Kanta) Eo 7 5'5]16| 10 | 46 ) .
» 21| 1 45 | VI (Kumbharli) Dos7syt|zo0| 17 | 54 2847 | 201 |*071|+ 2306 4[3436"5
» 5,6,7( 1 46 | IV (Mahibaleshvar) Do36s56°7| 24| 179 5°0 ) )
» 18,19 1 48 | VI (Kumbharli) Eor 2:1f24| 44 | 54 1839 | 1157063 =127019/3443°33438°8) 3445 ) 273
» 16| 1 48 | V (Adhir) Eog4611°4| 16| 1°0 | 5°1 .
s 16| 1 53 | VI (Kumbhadrli) Diri1r40'820) 1°9 | 5°4 1766 | 122|°069,+3064°13436°7
»  18,14] 1 47 | V (Adhir) Do 750°7| 18| 1'8 | 5°1
» 27| 1 so | VII (Mirya) Dorziges| 16| 42 | 51 1387 | 92| 066|+ 926 4663
465°7| 473 | ©
» 26| 1 55 | VI (Kumbharli) D1t 457820 21 | 54 -06 -8l 46¢5-
» 26| 1 53 | VII (Mirya) Eo036 42 16| 1°2 | 5°1 2000 | 137|009/ —2973°6| 4050
” 18,19 | 1 38 | VI (Kumbharli) Dorgs536| 24| 1 5°4
Feb. 84,5 1 42 | VIII (Manoli) Doi1340|28| 4'2 | 5°4 1798 | 108 |*060|— 86633522 )
‘5| 3302 13°5
” 2,3| 1 37 | VII (Mirya) Eo37590] 24 ‘o | 51 ) +2880° . 3397
” 2,3| 1 43 | VIII (Manoli) D1 5 87|32 ‘1| 50a 1903 | 140 |'074{12889°0|3354"7
Jan. 80,31( 1 55 | VII (Mirya) Do1616'8| 24| 3°2 | 571 .06 . 6
Feb.10,11,12| 1 51 |IX (Ghirya) Dorrii's| 44| 48 | 51 1907 | 131 |"069|— 142°1| 323
) 9| 1 50 | VIIT (Manoki) D1 2322|24| 27 | 54 o6 R R e
» 9| 1 42 | IX (Ghirya) Eo30384| 12 ‘0 | 5°1 2211 | 152 |'0069|—3033°0| 320°5

Nozs.—Btation XXXT (Méndvi) appertains to the Bombay Longitudinal Series,



36 SOUTH KONKAN COAST SERIES.

- C.
Astronomical Date § | Heightin foet R restrial g Height n foot of 20d g
£ 8 Lz Sea Level P
°la
Mean of| Number anfi Name Opeerved .é § 2 _§ 'gﬁ :go ) 3 Trigonometrical é
Times of Station Vertical Anglo | o 'go 8 g § 22| 3 £.9 Results
1836 of obser- ,§ @ ‘E é = gg B:l-i B h ]llﬁe:;llt E
vation g = L] 35 : dz;‘::. Mean :%
~ & tion =
kA m o 1 " . Seet
Feb.3,4,5,6| 2 13 | VITI (Manoli) Doi1sz74|16| 2°2 5°4
8 ‘062 — . .
. 17,18| 1 46 | X (Valvan) Dortr g'r|20| 43 | 57 | 1818 |113[ 067 114232393 .
32381 3250 | ©
» 17| 1 48 | IX (Ghirya) Eo3gs7'520| 272 | 51| o . cnl2226-
” 17| 1 47 | X (Valvan) D1 629°6|16| 2°7 | 57 1860 | 137 |"074 + 29147732368
18| 1 55 | IX (Ghirya) Do 524'0{12]| 17 5°1
” . . .8
» 24251 34 | * Bhutoba Do 852°6|10| 4'1 | 5°1 929 | 42|'045+ 48'7 370 "
372°9, 3 1
” 24| 1 42 | X (Valvan) Driz 3'3| 24 57 | 16 v i . .
; 24| 1 45 | Bhutoba Eo48383 12| 22 51 1611 | 107 |*066/—2863°1| 375°0
Mar. 8| 1 41 | X (Valvan) D1 o31:6|24| 7°5 57 . . .
» 8| 1 42 | XI (Parule) Eog3rz80|20]| 272 | 10°5 2012 | 137 °068 —2728"7) 509°4 8
5084 522 | O
Feb. 25| 1 28 | Bhutoba Do 336°3|12]| 7°6 5°1 1070 | 58|-0s4|+ 13475 507°4
, 28Mar1| 1 32 | XI (Parule) Do1226'3| 24| 41 | 105 4T 13475
17,18,19| 1 38 | X (Valvan) Doz2rsye7|32| 1°7 | 57
” ’ 8 . — . .
Mar. 9,10,11 | 1 43 | XII (Chaukola) Do 445'7|36| 46 50 1819 | 1111061/~ 458°72779"4 .
2778°4| 2794 |2°1
» 9,10| 1 41 | XI (Parule) Eo03426°4f{40( 2'8 | 10°5 . . .
" 9,10| 1 35 | XII (Chaukola) Dos817:2(36]| 75 5°0 1658 | 117 1071\+2269°02777"4
26,30| 2 4 | XI (Parule) Do18584]|20]| 56 | 10°5
” . — . .
©, 1516,17| 1 49 | XIII (Agoada) Do 928824 | 70 | 53 | 1944 |120|'08%— 268°2) 24072
. 239°9| 26150, +
»  18,15| 1 39 | XII (Chaukola) Dr 225'3|32| 56| s5°0 1725 | 117 |-068l—2528 ol 210 - 50
» 18,15 1 51 [ XIII (Agoada) Eo3731'1|24| 28| 5°2 735 | 117 538791 239°5
» 16,17,22| 1 35 | XIII (Agoada) Eo1537°4|26} 1°7 5°2 . . calic6a- . .
Apr. 16{ 1 35 | XV (Pil) Dog3grr-4|16] 56 5°1 1625 | 108°066| +1313"41569"9)1569 997;.26 17
Mar. 26,27| 1 43 | XI (Parule) Eo 316'5/28]| 17 | 10°% . o .
. 2627|141 | XIV (Salili) Do38a84| 22| 75 | 50| 2479 [162] 007+ 1498 7jz021"1
» 11,12,18| 1 48 | XIT (Chaukola) Dozgs540| 48| 1°7 5'0 . . .
, 22,23,24| 1 46 | X1V (Salili) Boroser| | 46 | g0 207 | 77|60 771°6jz022°1
2022°8| 2023 | 3
(1) 2 20 | XTII (Agoada) Eo45389| 28| 22 5°3 ) ) .
@) 2 15 | XIV (Salili) D1 13977| 20| 41 | 52| M8 B3| 074 +176777)2024°2
Apr. 11| 1 54 | XV (Pil) Do 346°9|24| 1°7 | 5°1 ) . .
» 11| 1 52 | XIV (Salili) Doa2r3zr|z24| 1°7 5°1 1743 | 116|°067)+ 455°82023°9
» 22| 1 55 | XIII (Agoada) Eoz25 97|16 1°6 | 48 . . )
" 22| 1 50 | XVI (Kumbhdri) Dos6as | 16| 57 | 53| 2"90 | 150|068 +264322899°7
Mar.25,26,27,28| 1 47 | XIV (Salili) Eo 5 9'8|44 ]| 1°3 5°0 . . . . .
Apr. 18,19| 1 41 | XVI (Kumbhéri) Doz2932'5(/30| 41| 50 1705 | 125 075+ B72°312895°1/2897°8) 2898 |25
» 18| 1 44 | XV (Pil) Eo3623'9|24| 19 51 . . .
y 18| 1 37 | XVI (Kumbhéri) Dostgir|16| 17 | 50| 108 | 86| 064 +1330°61288°7
® This is an auxiliary station for the determination of height only, and its data are not published in this Volume. '1' See description of this station,
page 5 (1) Mean of observations taken on 27th February, 1866, and 22nd March, 1886, (2) Mean of observations taken on 26th February, 1866,

and 22nd March, 1886,



PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 37_0

Astronomical Date § Height in feet Forrestrial g Height in fost of 2nd g
E 5 o Sea Level 5
Moan of Number and Name Observed ..§ 3 -1 2 | 5 :E _T.:g Trigonometrical é
1868 Times of Station Vertical Angle | <« 'a ‘é ‘g g |3 E E 84 Results ) -
of obser-| E a § 8 2 .g '3‘; ;,5 By cach lesl::l}; :3
vation g ] A /S -] deduc- | Mean 20
Z & tion o
h m o [ L] v f“t
Feb. 27| 3 4 | XIIT (Agoada) Eosta5'5| 4| 27 | 5°3
. + . 2 .
” 24| 2 47 | XVIII (Jarma) D1 839°'s{ 4| 26 | 5°3 1195 | 95 ['079|+3117°0[2373°5
2376-8| 2378 | *
” 26| 2 25 | XIV (Salili) Ez228 17 4 2°7 | 5°3 8 -056 57-2|2380°0
- 24| 2 37 | XVIII (Jarma) D23125'8| 4| 26 | 5°3 L| 5 [osot 3577223
Jan. 28| 2 15 | XIV (Salili) Do3416°2| 8| 28 | 5°3
8 +067— 678:61344"
., 22| 2z 49 | XVII (Bori) Eozz17'y| 8| 26 | 503 | 0|35 [O07)7 07870134472
1866 1341°3 1344 | 4
Feb. 1867 2| 2 40 | XVIII (Jarma) Do46sr-2| 2| 23 | 5°3 875 | 62 |-o72—1038- 413384
Jan. 22| 2 55 | XVII (Bori) Eo33s56's{10f 2°6 | 5°3
” 22| 3 3 | XVII (Bori) Er o463 8| 26| 5°3 . . .
186 100 6 [-075/+2019°2|3360
Feb. 6 19| 2 49 | XIX (Darsinga) Drisig5| 4| 2°6 5°3 917 75 972330075
) 5 NI 3358-6| 3363 | o
» 23,24 2 31 | XVIII (Jarma 045 7° 2 53 | 666 | 48 | . .
. - 48 ["o72|+ 8(3356°6
» 19| 2 43 | XIX (Darsinga) Dos4s3°9] 4| 26 | 5°3 979 5
» 23,24| 2 19 | XVIII (Jarma) Eoz29 16| 8] 2°6 | 5°3 961 | 59 |-062|+1022°6/3399"4
” 12| 3 o | XX (Bailér) Do4316'2| 4| 26 | 53
. ) . 6 - ' 3399°3| 3405 5
» 19| 2 29 | XIX (Darsinga Do 4217 4| 2° 5°3 | 811 | 49 |-060|+ 40°53399°1
. 12| 2 53 | XX (Bailtr) Do 7452| 4| 26 | 53 ’ 5399
» 19| 2 21 [ XIX (Darsinga) Dozo46'g| 4] 26 | 5°3 877 | 51 |-058/— 366920917
S d E : .
» 15| 2 53 XXIII(. amshergad) o 740°6| 4| 28| 5°3 2092-3| 299 | *
” 8,12| 2 43 | XX (Baildr) Doz2136°4| 8| 26 | 5°3 941 | 61 |-065|— 406629927
Jan. 81, Feb. 1| 2 41 | XXIII (Samshergad) Eo 746-4| 8| 2°6 | 5°3
Feb. 8,12] 2 35 | XX (Bailtr) Dorrsz| 8( 27| 5°3 685 | 41 |-060|— 123°0[3276"3
» 23| 2 49 | XXII (Yaldr) EQ os7'2| 8| 2°6 | 5°3 52758 3383 | 6
Jan. 81, Feb. 1{ 2 34 | XXIII (Samshergad) Eo 8464 8| 27 | 5°3 693 | 45 |-065|+ 283°1[3275°3
Feb. 2,3| 2 41 | XXII (Yalir) ) Do1g 46| 8| 26 | 53
Nors.—Stations XXII (Yalir) and XXIII (Samshergad) appertain to the Mangalore Meridional Series. * Not forthcoming.

Description of Spirit-levelled Points.

‘When determining the Spirit-levelled heights, given on page 36_,, the levelling staff stood on the surfaces
hereafter described. '

XIII (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, see page 5—¢
W. H. COLE,

June, 1889,
In charge of Computing Qffice.
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SOUTH KONKAN COAST SERIES.

PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERVATIONS.

At VII (Mirya)

Am
Lat. N. 17° 1’ 85”°92; Long. E. 73° 18’ 6”61 = 4 53 12'4; Height above Mean Sea Level, 473 feet.
October 1844 ; observed by Lieutenant H. Rivers with Dollond’s 15-inch Theodolite,

Star observed a Urse Minoris (East and West).
Mean Right Ascension 1844-0 b gm g8
Mean North Polar Distance 18440 B 1: 31" 20”44
. . astern 5" 2@
Local Mean Times of Elongation, October 22 Western 16 57
8 29 FACE LEFT FACE RIGHT
(=] a F
k- ‘2 §'§% Observed A 88 | Reductionin |Reduced Observati Observed S 88 | Reduction ,
8 | 5| S [ Horsontel angle: | FEY | Ho e e vk mtar | Horizontal Angle: | B EG | Reducon ta, Refucel Obsertation
=} '§-§ gg i’[faff:dé:f: S,E § Elongation at Elongation Iﬁff ﬂ;fk‘:dé:f: %E § Klongation at Elongation
g a8 ’ AER ' AER
o 1 o 1 7 m 8 ' " o " o n m 8 ' " o 1 "
Oct. 22| E. -xc; ol + 3 :g :ggg ; zg - g ?'i: + 3 23 Zg? + 3 :g ;:gg :g Ig - g zg-gx + 323 19°gz
. . . . 2669 2464
189 59 23 29'00 | 13 37 0 10°07 18:93 24 16:33 31 41 o 54.46 21-87
S| o e Bl mite|iu| 1 oA 21-00
27 45°33 | 70 23 4 27°49 17°84 26 23°67 | 58 12 3 328 20°39
w 22|W. 1%‘ o]l + 6 33 4-g3 24 21 {+ O 3;'14 + 6 33 36'37 + 6 31 38'22 44 17 |+ 1 45°91 | + 633 24°58
33 3°07 | 25 50 0 30713 39'%0 30 44° 53 31 2 34747 19°1
189 59 32 53°00 |27 6| 03977 32°77 ’ >
» 28| E. 3%‘ ol + 3 :g ;ggi ;z 5; - g ;;:'88 + 3 23 ;2?)1 + 3 ;g :g'gg g lgs; — o0 o060 | + 323 13'06
. ‘4 : : o 1°'9go 18- 10
210 © 24 4'00 | 25 54 0 3642 27°58 23 2367 7 §6 o 3-32 20°25
24 14°33 | 27 51 0 42°07 32°26 23 23°00 | 8 41 o 410 18-go
24 43'00 | 37 58 1 1819 2481
24 52°66 | 40 43 1 29°87 22°79
. . ) 6 32 7°00| 40 23 (+ 1 28°44 | + 633 35°44
283 W.{ 30 o] + 633 1367 |19 2|+ 0 19:66 +6333333+ ) . .
d ye 32 467 |29 42| o 4?.55 2922 32 1434 |38 18 | 1 19°54 33°88
210 © 32 45°33 | 30 16 0 49°61 34°94
32 32°67 | 31 29 0 53°68 2635
32 30°00 | 35 35 1 851 3851




o

PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERVATIONS. 39_6
] S~ FACE LEFT PACE RIGHT
3 e
| g &%
’é 'g n:'sz Ob ed =] =] -] Ob ed a g =]
. I 2 S uo 8OTV : .2 . . . R 8erv b ‘93 . . .
| B | &2 | mormomal Auste: | FEF | Redhction i Reduced Obsoration sronzonial anglo: | 75, | Reduction in Beliced Obsoraion
£ 2] L Ref'Mark-Sta.grs §.§ S | Elongution at Elongation Ref‘Mark-Stafr %EE Elongation at Elongation
3 S ' —-eE * =R
o 1 o 1 " m 8 ] " o 1 " o 1t " m 8 ' " o 1 "
Oct. 24| E. | 50 o| + 3 2355'33|2532|—03539|+ 32319°94|+ 32432003549 |— 1 9°56| + 3 23 22°44
& 23 52°34 | 26 41 o 38°66 13°68 24 36°00 | 36 51 1 13°64 22°36
230 © 23 54°34 | 28 2 0 42°62 11°72 24 3833 | 37 59 1 18°25 20°08
27 34°66 | 69 4 4 17763 17°03 24 39'00 | 38 58 1 22°36 16°64
27 40°66 | 70 13 4 2626 14°40 24 47°00 | 41 © I 31°1I 1589
s 24| W. 5% ol + 6 32 12-26 35 IT |+ 1 7'1; + 633 1978 + 6 33 29°66| o27|+ o0 oor| + 633 29°67
33 3°07 | 17 50 o 17°2 20°93 . . .
230 © 33 4°33 | 16 31 o 1480 19°13 33 29°66 | 1 11 o o-o8 29°74
33 s5°'00 | 15 20 o 1278 17°78 33 29°00 | 2 Ig 0 o°29 . 2929
33 7°66| 14 17 o 11°08 1874 gg ;g;’g i 17 g g,gg :ggg
33 800 | 12 56 o 908 1_7'08 33 28°00 | s 20 o 1-54 29" 54
w 24| W.| 190 © .- + 63219343541 |+ 1 88| + 6 33 2822
. 31 36°00 | 44 54 1 48°94 24°94
Abstract of Astronomical Azimuth observed at VII (Mirya) 1844.
1. By Eastern Elongation of a Ursee Minoris.
Face L R L R L B
Zero 10° 190° 30° 210° 60° 230°
Date October 22 October 23 October 24
L4 " ” L] L] n
Observed difference 27°68 19°62 1587 19°06 19°94 33°44
of Circle-Readings, 24°91 24°64 22°94 18 10 13°68 3236
Ref. M. — Star - 1893 21-87 27°58 20°25 I1°72 20°08
reduced to Elongation 23°33 19° 25 3226 18- g0 17°03 16°64
17°69 21°96 2481 14°40 1589
17:84 20°39 22'79
Means 21'73 21729 2466 20°65 15°35 19°48
o ’ L L4 ”
Means of both faces + 3 23 31°'s51 22°66 17°41
Az. of Star fr. S, by W. 181 35 4°go 4'52 4°15
Az. of Ref M. ,, 184 58 26741 2718 21°56
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-C.
Abstract of Astronomical Azimuth observed at VII (Mirya) 1844—( Continued).
2. By Western Elongation of a Ursee Minoris.
Face L R L R L R
Zero 10° 190° 80° 210° 60° 230°
Date October 22 October 23 October 24
Observed difference 3647 2458 33°33 3544 19°78 29°67
of Circle-Readings, 39°80 19°13 2922 3388 20°93 29°74
Ref. M. — Star 32°77 *28:97 34°94 19°13 29°29
reduced to Elongation *25:609 2635 17°78 29°59
3851 1874 2932
1708 20°54
Means 3635 24°59 32°47 34°66 18°91 29°53
Means of both faces 4+ 6 33 30°47 33°57 24°23
Az, of Star fr. 8., by W. 178 24 55°29 55°66 5604
Az. of Ref. M. ” 184 58 25°76 2923 20°26
o ’ L4
by Eastern Elongation 184 58 25°03
Astronomical Azimuth of Referring Mark ... <by Western ’ e ' 25°08
Mealn XY} XY ”» 25 ' 07
Angle Referring Mark and V (Adhdr) see page 12__, ante w =— 17 56 13°96
Astronomical Azimuth of Adhir by observation 167 2 11°1I
Geodetical Azimuth of » by calculation from that
adopted (Vol. II, page 141) at Kalidnpur, see page 32_, ante ... 167 2 983
Astronomical — Geodetical Azimuth at VII (Mitya) vee e+ 1°26

NoTe.—Where observations occurred on the same pair of zeros on different nights they are reduced in this abstract to one date—the most convenient—by
allowing for star's change of place. The date so adopted appears at the head of the column, and the reduced observation is preceded by an asterisk.
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At XII (Chaukola)

h m s

Lat. N. 15° 55’ 817°44; Long. E. 74° 1’ 48”:31 = 4 56 7°2; Hcight above Mcan Seca Level, 2794 feet.
December 1843; observed by Lieutenant H. Rivers with Dollond’s 15-inch Theodolite.

Star observed 8 Urse Minoris (East and West).
Mean Right Ascension 18430 18" 22" 59°
Mean North Polar Distance 18430 3° 24" 23777

Eastern 18* 3®

Local Mean Times of Elongation, December 27 Western 5 57

2 S~ FACE LEFT FACE RIGHT
a a g«:’é
:g % g § & Observed é g 'g Reduction in [Reduced Observation Observed E E '§ Reduction in |Reduced Observatio
§ | 5| NEE | omontsl Angle: | T2E | Arc to Timo of | Ref. Mark—tor [ Jorontsl Angle: | £ 58, | dre to Time of Rof. Mork— Siar
g =) ogg Rof. Mark — Star :2.5 g Elongation at Elongation Ref. Mark — Star .?. é '_;‘g Elongation at Elongation
o ! ' n m 8 ’ [ o n o ’ n m 8 ' n o ’ n
Dec. 27| E. {209 57| + 2 34967 |18 3|— 03938 | + 2 31029 + 2 45967 |28 47— 13095|+ 2 319°72
& 3 34°00 | 16 16 o 31°98 2°02 4 40°67 | 27 4 1 28-38 12°29
29 57 3 31°33 | 13 42 0 22'72 8:61 3 20°00 | 1 12 o o-18 19°82
3 2400 |12 7 o 17°76 6°24 . . .
3 26°00 | 10 27 0 13°20 1280 3 :g,gg ° zg g g.g: lg’.gg
3 2300 | ¢ 12 0 10°23 12°77 3 6 g 32 o 12 12
317°33| 8 1 o 7°'79 9'54 320733 | 101 59 374
31633 6 38 o 5°33 11°00
n 28| W.[1 1|+ 9 635000 |28 27|+ 13767 |+ 9 77267 + 9 753°34|1415|+ 02453+ 9 77787
& 6 22°00 | 29 40 1 46°21 68-21 7 43°34 | 16 17 0 32°0§ 75°39
10 o 5 28°33 | 35 12 2 29°35 57°68 7 12°00 | 21 49 o 5748 6948
5 14°67 | 36 43 2 42°48 57°15 4 49700 | 41 46 3 30°'00 79°0®
4 29700 | 43 16 3 45°34 74°34
3 23°34 | 48 51 4 46°87 70° 21
2 5567 | 51 24 5 17°29 72°96
w 28| B (190 1|+ 2 5453435 1|— 2278 |+ 2 31748|+ 3 9310056 14|— 61939+ 2 3 11°61
& 439733 | 26 18 I 23°51 15'32 9 4733|5356 5 49°10 1523
10 1 4 25°00 | 24 ¢ I 10°40 14'60 . .
3536718 7| 0 3964 14°03 3167|210 ofe 8
34833 | 16 33 0 3314 1519 3 : 34 333 O 34 1149
3 40°67 | 15 10 o 2782 1285 3 3_33 1? 5? 0 17°0 16°97
3 32°33 | 13 23 0 21°65 10°68 3 34 5 3
32266 | 612 o 463 18°01
3 21°00 | 4 41 o 2°66 1834
321’00 3 30 o 1°49 19°51
31833 2 17 o 063 17°70
» 29|W.l170 ol + 9 6 2366|3047+ 154°34| + 9 778 00| + 9 816°66| 558+ 0 431+ 9 78097
& 5 54766 | 33 32 2 15°53 70°19 8 12°66 | 8 51 o 946 82°12
350 o 55067 |35 2 2 27°93 7960 7 53°66 | 14 55 o 2688 8054
5 3100 | 36 24 2 39°69 7069 7 15°67 | 22 56 1 3752 79°19
6 58°67 | 24 45 1 13°98 7265
4 21°67 | 44 32 3 5868 80°35
4 0°67 |46 19 417°94 7861
3 3833 | 48 28 4 42°39 80" 72
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2 k3 = FACE LEFT FACE RIGHT
S |g| 23
g K °'§ Observed 28 _g, L. . Observed g8 ‘9'1 P .
E | B | &2 | sosoni hge. | BEZ | Redution in [Rebueed Obsoration srorzonat angle: | 3 &5 | Redueion i, Belueed Obserason
£ (2] Ta Ref.Mark--Sti . %EE Elongation at Elongation Bef'Mark—SLEr §.§§ Elongation at Elongation
= SR ' =R : ' Sialo]
o 1 o 1 n m 8 ' " [ ] [ " m 8 ' ” [ ]
Dec. 29[ E. | 170 o] + 2 3 10'00| 421 |—o0 2'30| 4+ 2 3 7°70} + 2 4 2300|2328 |—1 6°47|+ 2 3 16°53
& 3 833 229 o 075 7758 413766 | 22 14| 05975 13°91
350 © 3 767 114 o o018 7°49 4 10°66 | 21 © 0 53°30 17°36
4 9°66 | 19 41 o 4681 22° 85
3 27°33| 8 33 o 8-8s 1848
3 29°33 | 10 38 0 13°70 15°63
3 3800 | 12 14 o 18-15 19°85
3 34°66 | 13 57 0 23°56 II°10
335733 | 1§ 0 2774 7°59
3 41°00 | 16 22 o 32°46 854
» 80(W.|l 20959 + 9 72166 |21 42|+ 05691 |+ 9 77857+ 9 657°66|26 5|+ 12213+ 9 779°79
& 7 3°66 | 23 18 I §5°52 69°18 6 45°00 | 27 19 1 30°08 75 08
30 O 7 3'00 | 24 21 1 11°56 74°56 6 41:00 | 28 14 1 36-23 7723
539734 | 34 36 2 2436 63-70
5 11°67 | 37 29 2 49°25 60-92
5 2°66 |38 45| 3 087 63°53
4 55'00 | 39 42 3 985 64°85
4 49700 | 40 34 3 18-21 6721
Abstract of Astronomical Azimuth observed at XII (Chaukola) 1843.
1. By Eastern Elongation of 8§ Ursee Minoris.
N Face L R L R L R
Zero 170° 850° 190° 10° 210° 80°
Date December 29 December 28 December 27
. o " ” L4 " L
Observed difference 7°70 16°53 17°48 1161 10°29 19°72
of Circle-Readings, 758 . 13°91 15°82 15°23 2°02 12729
Ref. M. — Star _ 7°49 1736 14°60 17°07 8-61 19°82
reduced to Elongation 2285 14°03 1481 6°24 13°98
18-48 I5°19 11°49 1280 384
15°63 1285 16°97 12°77 13°74
19°85 10°68 9°54
11°10 1801 11°00
7°59 18-34
854 19°51
17°70
Means 7°59 15°18 15°84 14°53 9:16 13°90
o i " L n
Means of both faces + 2 3 11'39 15°19 1153
Az. of Star fr. 8, by W. 183 3z 29°9b 2963 29°30
Az. of Ref M. 185 35 41°35 44°82 40°83
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Abstract of Astronomical Azimuth observed at XII (Chaukola) 1843—( Confinued).
2. By Western Elongation of & Ursee Minoris.
Face L R L R L R
Zero 170° 850° 190° 10° 210° 80°
Date December 29 December 28 December 80
L4 " L4 L4 " L/
78-00 80°97 72°67 7787 7857 797
70°19 82-12 68°21 75°39 69-18 750
Observed difference 79°60 80°'s54 57°68 6948 74°56 77°23
of Circle-Readings, 70°69 79°19 57°15 79°00 63°70
Ref. M. — Star 7265 74°34 60°92
reduced to Elongation 8035 7021 63°53
7861 7296 : 64°8s5
8072 67°21
Means 7462 7939 6393 74718 7410 6904
o [ " ” »
Means of both faces + o9 7 77'00 6906 71°5%
Az. of Star fr. 8., by W, 176 27 30°21 30°54 2988
Az. of Ref. M. ,, 185 35 47°21 39°60 41°45
L] ’ ”
. by Eastern Elongation ‘oo . 185 35 42'33
Astronomical Azimuth of Referring Mark ... <by Western ,, ” 42°75
i Mean (XY ] (XX [ XX ] » 42'54
Angle Referring Mark and X (Valvan) see page 16__ , ante e = 19 21 209°43
Astronomical Azimuth of Valvan by observation oo 166 14 13°11
Geodetical Azimuth of - 4 by calculation from that
adopted (Vol. IT, page 141) at Kalidnpur, see page 33_ , ante o 166 14 15°76

Astronomical — Geodetical Azimuth at XII (Chaukola) ... - 2°65
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C.
At XVI (Kumbhé4ri)
h m a
Lat. N. 15° 9’ 1780 ; Long. E. 74° 20’ 14”:38 = 4 57 21'0; Height above Mean Sea Level, 2898 feet.
January 1844 ; observed by Lieutenant H. Rivers with Dollond’s 15-inch Theodolite.
Star observed A Urse Minoris (West and East).
Mean Right Ascension 1844-0 20t 18™ 15°
Mean North Polar Distance 18440 1° ¢ 29”02
. . Western 6! 12®
Local Mean Times of Elongation, January 22 Fastern 18 12
3 - P FACE LEFT FACE RIGHT
(=] a &'5
3 ‘i b Observed dg8 Observed 2g8
g g Observe & | Reduction in [Reduced Observati Observe = £2 | Reduction in [Reduced Observati
E | 5| NS5 [ Homonaldnge: | FEG | e e Mok | orisomal Angle: | B3 | Feieon e, oo O]
g =} Eﬁ Ref.. Mark—sug- gs é Elongation at Elongation Rof.' Mark—St,al.gr 4;3 E _‘3 Elongation at Elongation
t - -
o ! o .I n m 8 ! n o ! ”. o ] n m 8 1 n o 1 n
Jan, 22| 'W.| 60 o| — 3 44 4434 [ 3935 |+ 1 408 | — 343 40°26 | — 3 44 20700 | 27 36 |+ 0 31°30 | — 3 43 4880
& 44 54700 | 40 57 1 857 45743 44 21700 | 29 3 0 34°57 46°43
240 o 44 56°67 | 42 © I 12°13 44°54 45 47°33 | 54 9 1 59°63 47°70
44 57°66 | 43 31 I 17°37 40°29 45 51°33 | 55 12 2 4723 47°10
:g 4%2 4g 6 1 zg'xo 41'22 46 467 | 58 29 2 19740 45°27
5 40 1 I 20°50 391
»w 22/ E.| 60 ol —6 65434 |2867|—o034'31| =6 72865]—6 72033|1518|—0 9'59|—6 7 29°92
& 6 59°34 | 27 4 o 30°02 2936 7 21°66 | 14 1 o 806 2972
240 o0 7 1°34| 26 1 0 2773 29°07 7 22°33 | 12 42 o 661 28794
7 6°67 |25 1 0 25°64 32°31 7 22°00 | 10 49 o 4'79 26°79
7 23'°00 | 9 49 ° 395 2695
7 22°66 | 8 Y4 o 278 25°44
w 28|W.| 8 o|— 344180027 11|+ 03027 | — 343 4773 — 344 47°66 {41 2|+ 1 88 [ — 343 388
& 44 22°00 | 28 23 o 33°01 48:99 44 52°66 | 42 6 I 12°42 40°24
260 o 44 28°67 | 30 23 o 3778 5089 44 58°33 | 43 13 1 16°32 42°01
44 29767 | 31 34 0 40°79 48°88 45 0°33 | 44 18 I 20°19 40°14
46 30°66 | 64 5 2 47°16 43°50 45 10°66 | 45 59 1 26°39 44°27
46 37°66 | 65 17 2 5346 44°20 45 26°33 | 48 4 I 34°32 5201
42 50°66 26 21 2 59°05 51-21 45 26°66 | 48 57 1 37°81 4885
40 47700 1 07 9 3 337 43°03
46 53°00 | 67 59 3 7792 4508
» 28|B.| 80 1| —~6 53167 |5424|— 2 069 —6 732°36] —6 630°66|4138|— 11084|—6 74150
& 5 39°34 | 52 46 1 53°57 32°91 6 30°66 | 40 33 1 721 37:87
260 1 5 50°33 | 51 34 1 4848 38°81 6 32°00 | 39 37 1 4°15 36.15
5 52°33 | 50 24 I 43°70 3603 6 33°00 | 38 34 1 o84 33°84
7 24700 | 12 31 o 6°43 30°43 7 1°33 | 30 16 0 37°51 3884
7 25'00 | 10 48 o 4°78 29°78 7 2°67 | 27 22 o 30°'65 33°32
7 24°33 | 9 48 o 393 2826 7 14700 | 25 53 0 27°45 41°45
7 28'c0 | 8 32 o 2°99 30°99 7 1167 | 24 46 0 25°13 36:80
; 22'27 g 26 o) z'g7 23-94 7 11°00 | 23 46 0 23°14 34°14
2667 19 o 164 28°31
7 31'00 | 5 53 o 1°42 32°42
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é "6‘9 FACB LEFT PACB RIGHT
'L £4 =
. 3 2% w Observed = E.§ . . Observed E 55 S .
E | | S35 |momonalbuge: | EY, | Meluionn, medusd Oberston] ornia dngle: | FE, | Belucion n, BeluoaOhsoration
2 = L R:af.fdark-éfgr' 3‘;3 S | Elongation at Elongation Bef'&srk—é':as: g_E_O, Elongation at Elongation
3 ém * =EA * SER .
o 1 o " m 8 [] " o n o " m 8 ] ] " o 1 "
Jan. 24| W.| 40 o] —34357°33|1433 |+ 0 867 | — 343 48°66| — 344 16°00|2432|+ 02467|— 3435133
& 44 0°00 | 15 43 0 10°12 49°88 44 19°33 [ 26 o o 2767 51°66
220 © 43 54°67 | 16 35 o 11°27 4340 44 22°66 | 26 55 0 29°66 53°00
45 20°33 | 47 19 1 31°43 4890 44 23°33 | 28 29 0 33°22 50°11I
45 25°00 | 48 44 1 36°98 48°02 44 23°67 | 29 33 0 35°76 47°91
45 30°66 | 49 57 1 41°87 48:79 44 24°00 | 30 32 o 3818 4582
45 30°66 | 51 18 I 47°37 43°29 44 26767 | 31 30 0 40°64 46°03
45 38°66 | 52 28 1 52°30 4636 44 28°67 | 32 28 0 4312 45°55
45 41°33 | 53 29 | "1 5669 4464 44 36767 | 33 32 0 4606 50°61
y 24/ E. | 40 ol — 6 556°33|4734|—132°40| —6 72873]—6 7 0'33|2820|—032:87|~6 73320
& 6 0°66 | 45 35 1 24°86 25°52 7 5°'00 | 26 29 o 2871 33°71
320 © 6 10700 | 44 2 1 19°25 29° 2§ 7 6°66| 25 7 0 25°85 32°§51
6 17°66 | 42 44 1 14°65 32°31 7 6:66 | 23 23 O 23°40 29°06
7 3000 [ 6 41 o 1°'84 31°84
7 30°33 | 4 10 o 0°71 31704
7 31°33 | 2 46 o o031 31764
7 32°67 | 1 22 o o-o8 3275
7 32'33 | o 12 o 0°'00 32°33
7 32°67 | 1 54 o o'Is5 32°82
Abstract of Astronomical Azimuth observed at XVI (Kumbhéri) 1844.
1. By Eastern Elongation of A Urs@ Minoris.
Face L R L R L R
Zero 40° 220° 60° 240° 80° 260°
Date January 24 January 22 January 23
L] L] L] L4 L4 L]
2873 33°20 28°65 29°92 332°36 41°50
25°52 3371 29°36 29°72 32'3! 37°87
29°25 32°51 . 29°07 2894 3881 36-15
Observed difference 3231 29°06 32°31 2679 3603 3384
of Circle-Readings, 31°84 36°95 30°43 3884
Ref. M. — Star 31°04 2544 2978 33°32
reduced to Elongation 31764 28-26 41°45
32°75 30°99 3680
32°33 28-94 34°14
32'82 28°31
32°43
Means 3082 32°12 29°8g 27°96 31°75 37°10
o ' L4 ” L]
Means of both faces - 6 7 31°47 2891 34°42
Az. of Star fr. 8, by W. - 181 11 §1°91 51°24 51°57
Az. of Ref. M. ,, 175 4 30°44 22°33 17°15
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Abstract of Astronomical Azimuth observed at XVI (Kumbhéri) 1844—( Continued).
2. By Western Elongation of A Ursee Minoris.
Face L R L R L R
Zero 40° 220° 60° 240° 80° 260°
Date January 24 January 22 January 23
" " ” » ” L4
4866 51°33 40°26 48°80 47°73 3880
49°88 _ 51°66 45°43 46°43 48'39 40°24
; 43" 40 300 44°54 47°70 50° 42°01
Observed dlﬁel_-ence 48790 go‘ 11 40°29 4710 48'8% 40°14
of Circle-Readings, 8 . . ] . .
Rof. M. — Star 1879 8 1910 45727 S or
reduced to Elongation 43°20 46703 5161 2885
4636 45°55 43°53
44°64 50°61 45708
Means 46°88 49° 11 41'83 47°06 47°17 43°76
[ ] ’ L4 L4 "
Means of both faces — 3 43 4800 44° 44 45°46
Az. of Star fr. 8., by W. 178 48 826 892 859
Az of Ref. M. 175 4 20°26 2448 23°13
o ’ 4
by Eastern Elongation e 175 4 19°Q%
Astronomical Azimuth of Referring Mark ... <by Western ,, ... » 22°62
Me&n XY) Xy (X1 b1 21.30
Angle Referring Mark and XIV (8alili) see page 19__ , ante o— 20 48 45°13
Astronomical Azimuth of Salili by observation e 154 15 36°17
Geodetical Azimuth of » by calculation from that
adopted (Vol. IT, page 141) at Kalidnpur, see page 33__ , ante e * we 154 15 36°08
Astronomical — GQOdetical AZimuth at XVI (Kumbhﬁri) XY 0ce Xy o0 + 0.09
W. H. COLE,

July, 1889.

In charge of Computing Qffice.
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D.

THE MANGALORE MERIDIONAL SERIES.

INTRODUCTION.

The triangulation on the meridian of 75° is divided into three sections, of which the Series
under review is the southern, the Khénpisura Meridional the central, and the Gurhdgarh
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 83°,
to the parallel of 13°, on which the towns of Madras, Bangalore (Béngaltr) and Mangalore
(Mangaldr) are situated. In 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 75°.

The Mangalore Meridional Series starts from the Bombay Longitudinal Series in lati-
tude 18}°, its sides of origin being Kem—-Alsunda and Alsunda-Bori. At the parallel of 15%°
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, B.E. This party
was at the time employed in Gujarat, where it remained for the rest of the field season
of 1860-61; but Mr. J. DaCosta, 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 5 polygons, which brought the approximate series down
to latitude 153°.

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 Gujardt where Captain Haig extended the triangulation of
the Gujardt Longitudinal Series from the meridian of 73° to its termination on a side of the
Khénpisura Meridional Series as well as executing a portion of the Singi Meridional Series.



v, MANGALORE MERIDIONAL SERIES.

In October 1862—the instrument known as Barrow’s 24-inch Theodolite No. 2 hav-
ing been sent to Captain Haig—Mr. Anding was sent

Season 1862-63. ahead and ordered to build the stations at the pointsselect-
Contain 0. T. E ,P':l;”’:‘:“A tat, ed by Mr. DaCosta. Before commencing the final angles,
Mr, John Mo Gill: Giril Assistant, Captain Haig was directed to double the Bombay Longi-
D B Denohs: geg Cse Sub-Asistant.  tydinal Series from Bidar as far west as the meridian of

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. McGill, baving 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 Yaltir, and commenced
laying out the small longitudinal chain* that was to connect the Mangalore Meridional with
the SBouth Konkan Coast Series. Yalir-Samshergad was his side of origin, being a flank of
one of Mr. DaCosta’s 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 Dhérwéar (Dhérvad), and taking up the selection of stations
on the meridian of 75° 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 even guides were procurable only with the utmost difficulty; and by the
time Mr. McGill closed work, almost the whole of his party were sick.

In February, March and April Captain Haig, 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
“eight 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 would
““only do further damage ; I therefore secured all the ropes to keep every thing in statd@ quo.
“On the following morning I succeeded in releasing the instrument from the débris of the
“ pillar without further injury.

“The platform was about 14 feet high, built of dry stone masonry with an exterior

# This chain of triangles is now considered a part of the South Konkan Coast Series.
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“slope of 1 in 3. I examined the 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 at the edge. It is
“evident that it 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 5 or 6 persons. No one was on the platform at the time of the fall. I donot
““think the yielding could have been in the platform itself, as it 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.”

In a letter to Major J. T. Walker, ®.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 down, 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 the clamping circle, and the whole was enveloped in
“the fly of the tent. Having made the slope of the débris, 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 thearm. 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 it upside down. The Y’s being opened whdn 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 the stand in the shade of my tent. The lifting
‘““handles being fixed, it was carefully toppled over into three men’s hands, 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 was examined and reported on by the Mathematical Instrument Maker from whose
statement it appeared that, besides serious injury to nine other components, a new vertical
circle and its connecting parts were 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 the 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
constructed anew ; the vertical circle was adapted for shifting round the 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



Vi, ' MANGALORE MERIDIONAL SERIES.

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 1863-64 the party was employed on the triangulation of

Season 1864-65. Kathiawar (Kathidvad), while the Mangalore Meridional

) _PERSONNEL. Series remained in abeyance.
3 oo ;ricgﬁf’cl}&g'kls:ti,f:ﬂfmt' In December 1864 on the return of the theodolite
n & D Ging,  lat Class Bub-Amistant.  work was resumed. Unfortunately the stand of the instru-

A. D. Christie, 8rd ,, ” , . . . ..
» C.H.McA'Fee,3rd ,, » ment was not received in the field until the beginning of

February, so that much of the field season was 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 it : this method of course admitted of no change of zero. Prime
vertical transits were taken to 83 Cancri 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 8. of the zenith,
and two about 12° N. and 8. 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 parallel17° 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 at Péchvad 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 had 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 18° 85’, 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.

In May 1865 the party returned to Poona for the recess, leaving it again for the

Season 1865-66. field in the following November, and on the 21st work was
PERSONNEL. resumed at Kundal station. At almost all the stations of
Captain C. T. Haig, R.E., 1st Assistant. the Dandoba Dongar polygon the party was delayed by rain

Mr. G. A. Anding, 1st Class Sub-Assistant.
» A. D, Christie, 2nd ,, »

and clouds, but on entering the Karabgati polygon, the
» C.H.McA'Fee,3rd ,, »

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 II of the dccount of the
Operations, §c.
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was delayed a week through the failure of the approximate 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 the Chikk Nandihalligudd polygon, Captain Haig took up the longitudinal
series to Goa (Gova), intending 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. P4ldi, 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 156
feet higher, which entirely obstructed the view from the station of Bailir ; 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 carrying outhisintention.

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 Dhirwir were the only towns of
note whose positions were fixed. The 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. In 1818, after
the overthrow of the Peshwa, the place was invested by a British force, and captured after
a 21 days’ siege. Dhérwér was formerly a fortified town of considerable strength; accord-
ing to local tradition it was founded in 1403 by one Dhér Réo, an officer in the Forest Depart-
ment under R4m R4ja, the Hindu king of Anigundi. The Anigundi kingdom was overthrown
by Muhammad Adil Shéh of Bijdpur in 1568 A.p. In 1685 the fort of Dhérwér was captured
by the Mughal Emperor of Delhi, and in 1753 fell into the hands of the Mahrattas. 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 120 miles between
the parallels 153° and 171°: 4 single triangles were also completed on the longitudinal series
to Goa, covering a distance of about 30 miles.

On November 1st 1866 Licutenant Trotter took over charge of the party from Captain

Season 1866-67. Haig. Only three stations on the longitudinal series to

PERSONNEL. Goa remained to be visited, so that the party during the

Lieut. H, Trotter, RE, Assistant Surveyor. field season was to be chiefly employed on the Mangalore
n f’ D. Christis, o 8w Meridional Series in North Kénara (Kénada). The jungles

- Bond, w oMb, 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 pattemdrs (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
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 his 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 exceptionally 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 Ghéats to Dharwér, 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
pottemdrs immediately after closing work, and sailed for Kédrwédr (Kérvdr) which was
reached on the evening of the 3rd of February, and marching vid the Arbail gh4t, a very
roundabout but good road, proceeded to Samtrdni, 24 miles north of Yé&llipur. There
carts were exchanged for bullocks and coolies, and the party diverged to Kénsérudi, one of
the west flank stations of the Ganigudd polygon, which was reachéd on the 16th of the same
month. The centre and south-west flank stations of this polygon are in the dense Kdnara
forests, the best wooded in Western India. :

Indir station was reached at the end of March without any further check. In a letter
on the subject of the best time of day for observing, Lieutenant Trotter writes:—*“In 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 at 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
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“morning. Above the Ghéts, 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 sun .
“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 ummproved 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. In 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.”

In the Kénara 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 at two or three o’clock in the afternoon. The stations
in this district would have been avoided, if possible, at that particular seasom, 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 Kénara 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 Bhedasgivegudda compound figure were finished at 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 65 miles: the remaining 2 single tri-
angles on the longitudinal series to Goa were also completed.

‘When Lieutenant Trotter commenced his operations in 1866, 165 miles of the Manga-

Season 187273 lore Meridional Series remained for completion, of which 65

PERSONNEL. miles had been accomplished by May 1867. The remain-

h{?}’.rll:.B.MRcbgllnnngh, Bl_g,'; i‘:f:f’sﬁiﬁ:dame. ihg portion was expt?cted to prove exce.ptionall;f difficult ;

Mr. J. W. Mitohell, Ass. Surveyor, lst the country over which the principal triangulation was to

" G D.Peter " 7 sa »  pass, was hilly, wild and thinly populatéd; the climate
» E.W. Laseron, ,, » 8d

was bad, and carriage was only to be procured with great
difficulty. For five years no opportunity occurred of completing it, and it was not till the end
of 1872 that the work was taken in hand. When the Survey party commenced operations
at the beginning of the field season of 1872-73, they had before them an exceptionally large
amount of work. Inaddition tothe 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
first- break of fine weather in the north-east monsoon rains, the party took the field at
Bangalore on the 20th of October, and after a march of about 300 miles commenced opera-
tions, in the middle of November, on the terminal side Chandragutti-Halébail of Lieutenant
Trotter’s triangulation of 1866-67. Lieutenant McCullagh had charge of the main party
and executed the final observations with Troughton and 8imms’ 24-inch Theodolite No. 1,
with Mr. Laseron as recorder and office assistant.

Major Branfill himself undertook the examination and completion of the approximate
series. He at once decided to reject the stations selected by Mr. Mec Gill west of the
Ghéts, and to carry the series entirely east of them. Commencing work at Hukaligudda
station, he visited in succession the stations of Hugadi, Siddeshvar, Kodashddri, Bisale,
Hébbe and Valkunji, and rejoined the main party at Ségar 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 Koramir finishing on the 27th of
March, and Major Branfill observed the other at Mangalore, a station now appertaining to
the Madras Longitudinal Series. By the 15th of April the party had returned to Bangalore,
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 Ghéts,
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 1,600 feet in Sunda to 3,500 feet in Manjarabad. This
part of the country is called the ¢ Malndd” (/. rain-district) from the excessive amount of
rain which falls here. On the western slopes and gummits of the Ghéts the rainfall from May
to October is very heavy, from 150 to perbaps 300 inches or more falhng 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), Kodashddri (4,400) and Kudurémukha (6,200) stand out very
conspicuously above all the rest, and are only equalled by Meruti in the Tungabhadra Dodb,
and surpassed 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 (Maisir).

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 was
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
abandoned ; 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.

In 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 :—

In ZLatitude - o”'/o36
» Longitude + o 231
(1) Azimuth XYY see - 0 .665
* .. ( Logarithm — 0 °*000,0021,8
Tnside) O .
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 1865-66 ; 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 Dharwér
were determined. In .the following year, whilst waiting for the unhealthy season in Kénara
to pass, Lieutenant Trotter executed some minor triangulation in the neighbourhood of
Inddpur. 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 bad 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 it 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
at different times, it 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. TUnfortunately 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.

In the field season of 1872-73, the positions and heights of a number of secondary
stations and 53 unvisited points were fixed: some stations of Colonel Lambton’s 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. } S. G. BURRARD.
Passed through Press, September 1886.
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PRINCIPAL: TRIANGULATION. ALPHABETICAL LIST OF STATIONS.

Alsunda . . . XIX. Karabgati

(Of the Bombay Longitudinal Serics).

' Lntr o vy, | Kerigudd

(Of the Madras Longitudinal Serjes): Eartkyatanhalli
Athni Ce e e XL | Kathérigad
Aundh e VL | Eatphal .
Bhedasgivegudda XXXI. Kem
Bisale ) XLIV. ’
Bori .. . _xxy | odshdd

(Of the Bombsy Longitudinal Series). Kolanhatti
Chandragutti . XXXIV. Koramir .
Chikk Nandihalligudd . .. . XX. Kudurémukha.
Dandoba Dongar . . . . . 1X.
baphlépur . R . . . . X. Kundal
Dindémane xxxvir | Koedeel
Ganigudd XXV Majala .
Haltbail XXXV, Manikeri
Hatarvat . XIV. Mévinhénda
Hébbe XLVL. Menshigudda .
Hirégudda xpy, | Nevalir
Hirskummigudd xx1. | Péchvad
Honnavali . . . . . . XL. Falsi
Hogadi XLI Palvan
Hukaligndda . xxxvy | Bémankip
Indée XXIX. Samshergad .
Kalas o ’ ' ‘ ; 1 Siddeshvar
Kalkera . e e XXV. Sulki .
Kaltigudda . XXXVIL | Vend
Kénsgrudi XXvIL | -

XV,
XVIL
XXXIF.
XVIII.
V.
XVII.

" (Of the Bombsy Longitudinal Series).

XLII.
XIX.
. XXXIX.

L] L3 L] IIIO
(Of the Madras Longitudinal Series).

VIIL
XXVII.
XIL

" XVI
XIII.

. XXXIIL
XXIV.

IV.

VII.

IIL.

XXX.
XXIII.
XLIII.

II.
XLVIL
XXII



XVII
XIX
XXII

II
IIT
IV.

VI
VII
VIII
IX

X1
XII
XIII
XIV
XV
XVI
XVII
XVIII
XIX
XX
XXI
XXII
XXIII

MANGALORE MERIDIONAL SERIES.

PRINCIPAL TRIANGULATION. NUMERICAL LIST OF STATIONS.

| O

Kem. | XXIV Navaldr.

Of the Bombay Longitudinal Series. Alsunda. XXV . . . Kalkera.
, Bori. XXVI Ganigudd.

I . Kalas. XXVII . . . . . Kundgol.
Sulki. XXVIII Kénsérudi.
: . . - Palvan. XXIX . Inddr.
. . . . " Péchvad. XXX Rémankop.
Katphal. XXXI Bhedasgivegudda.

. . . . . Aundh. XXXII Karékyatanhalli.

Ce e Palsi. | XXXIII . Menshigudda.

. . . Kundal. XXXIV . Chandragutti.

. . . Dandoba Dongar. XXXV . Halébail.
. .. . . Dapllipur. XXXVI . Hukaligudda.
Athni. | XXXVII . - Kaltigudda.

Majala. XXXVIII. Dindémane.

. Maévinhtnda. XXXIX Koramir.

Hatarvat. XL Honnavalli.

Karabgati. XLI Hugadi.

Manikeri. XLII Ko6dashédri.

. . . . Karigudd. XLIII Siddeshvar.

| - . Kathérigad. XLIV Bisale.
. . . . . Kolanhatti. XLV Hirégudda.
. . Chikk Nandihalligudd. | XLVI Hébbe.

« . . Hirékummigudd. XLVII . . . . Valkunji.
e Yalar. | IIX : Kudurémukha.
. . Samshergad. | VI ;m o Madm ongltind smg Anfr.
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DESCRIPTION OF PRINCIPAL S'I"ATIONS.
——— O

All the Principal Stations hereafter described are situated on hills. With the exception of Station 1T
which is denoted simply by a mark-stone imbedded on the summit of a temple, each consists of a circular and
isolated pillar of -masonry either perforated or solid, 8 to 3} feet in diameter and generally about 5 feet in
height, though in certain cases the heights vary from 1 to 8 feet. In 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 in sitZ. Around the pillar and level
with its upper surface a platform of stones, or of stones and earth—16 feet in diameter or from 12 to 16 feet
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. In the northern portion of the Series, down to station XL, all the pillars are of the per-
forated kind, access to the ground level or lower mark at these stations being obtained by an aperture through
the platform and pillar. At the remaining stations the pillars are of the solid kind.

" All the stations except XVII of the Bombay Longitudinal Series and XXVIII, XXX, XXXTI 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 34 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 II of the Account of the Operations &ec.

The following descriptions have been compiled from those given by the Officers who executed the Series and others who
visited certnin of the stations subsequently, supplemented in the majority of cases, as regards adjncent villages and places from
the Topugraphical 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 € is unaccented as in all previous volumes of this series, and the short e is shewn thus, &; the same remarks apply to 0. Final
vowels and those in well-known terminals are unaccented. When the popular spelling of a name has been accepted by Govern-
ment, its correct trausliteration is given in parenthesis where the name occurs for the first time. )

XVIL.—(Of the Bombay Longitudinal Series). Kem Hill Station, lat. 18° 11’, long. 75° 21"—observed
at in 1838, 1863 and 1835 —is situated on a low flat-topped hill. There are two knolls nearly of the same height
as the station, each distant about 2 miles, the one to the W. and the other to the N.W., the former being
crowned by a temple. The station lies about 2 miles E. by N. of the Railway station of Kem on the G. I.P.
Line. It isin the lands of the village of Kem, taluka Karmadla, district Sholipur (Solipur).

The station of 1838 consisted of the usual circle and dot mark cnt on a large stone at the level of the ground. When
visited in 1863, the mark was found in position : over this a circular, perforated and isolated pillar of masonry 4-8 feet high was
builf, carrying a mark-stoune in its upper surface. The pillar is enclosed in a platforin of louse stones, through which and the
central pillar an aperture was constructed giving access to the lower mark. In 1865 the station was found in good order. When
visited in 1870 for Latitude Observations and in 1878-79 by the Levelling Party, the upper mark-stone was found intact. The
directions and distances of the circumjacent villages are:—Bhagevddi E.S.E., mile #; Pathurti N., miles 2} ; Jdkhla E.S.E.,
miles 2; Kem W.S.W_, miles 2; and Malori W.N.W., miles 33. :

XIX.—(Of the Bombay Longitudinal Series). Alsunda Hill SBtation, lat. 18°27’, long. 75° 3'—observed
atin 1837 and 1863—is situated on the highest part near the western brow on the summit of a flat-topped hill
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which extends nearly a mile from S.E. to N.W. with a breadth of about 300 yards; it lies 3} miles N. by W. of
Korti on the road from Pomalvédi to Karméla and 1} miles W. of the road from Korti to the village of Alsunda.
The station is in the lands of the village of Alsunda, taluka Karjat, district Ahmednagar (Ahmadnagar).

The station of 1887 consisted of a platform with the usual mark on top and another cut on a large stone 5:69 feet below
at the level of the ground. When visited in 1863, the lower mark wus found in position : over this a circular, perforated and
isolated pillar of masonry 5 feet high was built carrying a mark-stone in its upper surface. The pillar is enclosed in a platform of
earth and stoues 16 feet in diameter, through which and the central pillar an aperture was constructed giving access to the lower
mark. When visited in 1881-82 by the Levelling Party, the station was found protected by a rectangular pillar of masonry
2 feet high built over the circular pillar, the whole covered over by a large mound of earth and stones. 'The directions and dis-
tances of the circumjacent villages are :—Alsunda N.E. by N., miles 2 ; Banauri N.W. by N., miles 3} ; Chilavadi S.W., miles 3;
and Malungi E., miles 5.

’ XXIL.—(Of the Bombay Longitudinal Series). Bori Hill Station, lat. 18° 25, long. 74° 40'—observed
at in 1838, 1863 and 1865 —is situated near the northern extremity of an extensive plateau rising about
250 feet above the G. 1. P. Railway line, which runs through the Bhima valley north of the station. It lies
about 1 mile S.W. of the Railway station of Boribydl. The station is in the lands of the village of Boribyal,
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
ground. When visited in 1868, the lower mark was found in position : over this a circular, perforated and isolated pillar of masonry
6-1 feet high was built, carrying a mark-stoue in its upper surface. The pillar is enclosed in a platform of earth and stones
16 feet in diameter through which and the central pillar an aperture was constructed giving access to the lower mark. 1In 1865
the station was found in good order. When visited in 1878-79 and 1881 by the Levelling Party, the station was found protected
by a rectangular masonry pillar 81 inches high built over the circular pillar, a cylindrical stone with dot and circle engraved on it
was fouiid fitted loosely into this rectnngular pillar, the whole enclosed in a large mound of earth and stoues. The directions
and distances of the circumjacent villages are:—Bori S.E. by K., miles 1§; Alegaon N.E. by N., miles 2} ; Khorauri N.N.W,,
miles 2} ; and Mallad (on the road from Phtas to Kumbhérgaon) S.W. by 8., miles 3%.

I. Kalas Hill Station, lat. 18° 9’, 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 2} miles E.8.E. of the village
of Kalas, 1 mile N.E. of the village road between Kalas and Shelgaon, and 5} miles N.N.E. of the village of

Haturneh on the road from Birdmati to Nimbgaou. The station is situated in the lands of the village of Rui,
taluka Inddpur, district Poona. '

The station of 1837 consisted of a platform about 9 feet high having a mark in its upper surface and another 1'58 below.
In 1863 the station was rebuilt consisting of a platform of earth and stones enclosing a perforated pillar of masonry 7-1 feet Irigh
the upper portion of which is circular and isolated. There are two mark-stones, one in the upper surface of the pillar and the
other below; an aperture gives access to the latter. No change appenrs to have been made in 1865. When visited in 1879
by the Levelling Party, the station was found intact. The directions and distances of the circumjacent villnges are :—Rui N.E.
by E., miles 2} ; Vehali S.E. by E., miles 4; Shelgaon S..by L., miles 34 ; Barna S.W., miles 2} ; and Nhavi E.N.E., miles 3§.

) II. Sulk.i Hill Station, lat. 17° 46’, long. 74° 56"'—observed at in 1865—is on the summit of a small
Hindu Temple, built on a high conical hill, 21 miles 8.8.E. of Berad village on the road from Mailsiras 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 lands of the village of Garvad, taluka Mélsiras, district Sholdpur.

. . The station is denoted by a mark-stone imbedded on the summit of the temple. The directions and distances of the
circumjacent villages are :—Julbhavi W. by S., miles 2§ ; Méndki W.N.W., miles 3§ ; and Tarangphal E.N.E., miles 2§.

, III. Palvan Hill Station, lat. 17° 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, 10} miles 8. of the town of Phaltan

gr}(tlé?% miles 8. by W. of Girvi village. The station is in the lands of the village of Palvan, taluka Mén, district
dtéra. :

) The station consists of a platform of stones enclosing & circular, perforated and isolated pillar of masonry 5 feet high,
which contains two mark-stones, one in the upper surface of the pillar and the other at the ground level ; an aperture gives access to

the lower mark. The directions and distances of the circumjacent villuges are : —Ghora E., mile 1 ; Gaidhara S.W, by S., mi ;
Bhépka W.N.W., miles 2} ; and Bhorka N.N.W., miles 24 & ? ;e v S, miles 143

IV. Pichvad Hill Station, lat. 17° 31, long. 74° 42'—observed at in 1865—is situated on a flat-
topped hill, the highest point of the range, 2} miles 8.8.E. of the village of Kukudvad, 11} miles S.W. of the

town of Mhasvad on the road from Saitéra to Pandharpur. The station is in the lands of the vi
Kukudvad, taluka Mén, district Satéra. P nds of the village of
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.- 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, oune in the upper surface of the pillar and the other below; an aperture gives access to the lower
mark. ‘Fhe directions and distances of the circumjacent villages are :—Katera S., -mile 1; Mana W. by N., mile 1; Pokra N.
by E., mile 1; and Valai E.N.E., miles 3.

' V. Katphal Hill Station, lat. 17° 33, long. 75° 4'—observed at in 1865—is on & conical shaped hill
rising about 200 feet above the surrounding country, and lies 52 miles S.W. by W. of the village of Mahud on
the road from Khandpur to Pandharpur, and 1} miles 8.E. of Katphal village on the same road. The station
is in the lands of the village of Katphal, taluka S8dngola, district Sholdpur. - o

The station consists of a platform of stones enclosing a circular, perforated 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 ground level ; an aperture gives
access to the lower mark. .The directions and distances of the circumjacent villages are :—Chikk Mahad N.E., miles 3} ; Achakdani
‘8.E., miles 2¢ ; Umbargaon W. by S., miles 4} ; and Bangad N.E. by N., miles 1}.

VI. Aundh Hill Station, lat. 17° 83’, long. 74° 24’—observed at in 1865—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 E. by 8. of the town of Rahimatpur on the road to Satdra. The station is in the lands of the
village of Aundh, thana Aundh, Satira 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 ground level ; an aperture gives access
to the lower mark. The directions and distances of the circumjacent villages are:—Gusavi S.E. by E., mile §; Varir N.N.E,,
miles 1} ; Kumta E.N.E,, miles 2§; and Gopuj S.E. by E., miles 3. When visited in 1878-79 by the Levelling Party the
station was found intact. )

VII. Palsi Hill Station, lat. 17° 13’, long. 74° 63'—observed at in 1865—is situated on a ridge rising
abruptly from the hill to a height of about 20 feet, and lies 14 miles E.8.E. of the village of Palsi which is
about 4 a mile N. of the road from Kardd to Bijapur. The station isin the lands of the village of Kusavdi,
taluka I'dsgaon, district Satéra. '

The station consists of a platform of stones enclosing a circular, perforated 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 ground level ; an aperture gives
access to the lower mark. The directions and distances of the circumjaceut villages are:—Bémir N.E. by E., miles 8 ; Picheguon
E. by 8., miles 3}; Jarandi S., miles 2; and Hivra W. by N., miles 3}. '

VIII. Kundal Hill Station, lat. 17° 8, long. 74° 27'—observed at in 1865—is situated on a high
flat-topped hill, about 1 mile N.W. of the village of Kundal which lies about } a mile off the road from Karad
to Tésgaon. The station is in the lands of the village of Kundal, thdna Kundal, Sitdra Agency.

The station consists of a platform of rubble 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 below; au aperture gives access to the
lower mark. The directions and distances of the circumjacent villages are :—Kumbhargaon N.E. by N., mile 1; Dudhondi S.W.
by 8., miles 2; Devarashta N. by W., miles 2§ ; and Bilavdi N.E. by E., miles 44.

‘IX. Dandoba Dongar Hill Station, lat. 16° 55’, 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 Madlgaon, and lies about 9 miles N.E. of the town of Miraj on the road from Kolhdpur to Athni.
The hill is named after the large Hindu temple which stands on it at a distance of 4 a mile N.N.E,, of the
station. It isin the lunds of the village of Malgaon, pargana and state of Miraj, Southern Marétha Agency. .

The station consists of a platform of rubble stones enclosing a circular, perforated and isolated pillar of masonry 52 feet
high, which contuins two mark-stones, one in the upper surface of the pillar and the other at the ground level ; an aperture gives
access to the lower mark. The directions and distances of the circumjacent villages are :—Kharsang N.E., miles 8}; Khandrajuri
S.E. by E., miles 8} ; Bhosa N.W., miles 2§ ; and Malgaon S.8.W., miles 4}.

X. Daphlipur Hill Station, lat. 17° 2’, long. 75° 10’—observed at in 1865—is situated on a low hill,
about 3} miles N.E. by E. of the village of Daphldpur and 7 miles W. by 8., of the town of Jath on the road
from Kardd to Bijipur. The station is in the lands of the village of Daphlipur, Daphldpur State, Satira Agency

The station consists of a platform of rubble stones enclosing a circular, perforated and isolated pillar of masonry 4-8 feet
high, which contains two mark-stones, one in the upper surface of the pillar and the other at the ground level ; an aperture gives
access to the lower mark.. The directions aud distances of the circumjacent villages are:—Khalati S.E. by S., miles 1{; Vashén
E.N.E,, miles 2} ; Kanti N.E. by N., miles 2§ ; and Belunki W. by N., miles 2%.
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XI. Athni Hill Station, lat. 16° 43’, long. 75° 9’—observed at in 1865—is situated on a plateau having
its surface slightly undulating, about 24 miles 8. of the road from Miraj to Bijipur, and the same distance
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 stones enclosing a circular, perforated and isolated pillar of masonry 5 feet
high, 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 approximate directions and distances of the circumjaceunt villages are :—Barchi E.N.E., miles 4; Katkeri E.S.E.,
miles 2; Ratnapur S.E. by S., miles 2§ ; and Sukanhati W.S.W., miles 4.

XII. Majala;, Hill Station, lat. 16° 47, long. 74° 29’—observed at in 1865—is situated on a flat-topped
hill, about £ of a mile N.N.E. of the small village of Majala which lies 4 of a mile N. of the high road from
Kolhépur to Shirol. The station is in the lands of the village of Majala, taluka Alta, Kolhdpur Agency.

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry,
which contains two mark-stones, oue in the upper surface of the pillar and the other 5 feet below ; an aperture gives access to the
lower mark. When visited in 1872 for Latitude Observations the station was found intact. The directions aud distauces of the
circumjacent villages are :—Alta W. by S., miles 3; Nejh N.W., miles 1§ ; and Kumbhoj N. by W., miles 3.

XIII. M4vinhinda Hill Station, lat. 16° 25’, long. 74° 50'—ohserved at in 1865—is situated 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

Gokédk a mile 8.W. of the high road between Hukeri and Manoli. The station is in the lands of the village of
M4vinhinda, taluka Shirol, Kolhdpur Agency.

. The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masoury 5
feet high, which contains two mark-stones, one in the upper surfuce of the pillar and the other below ; an aperture gives access to
the lower mark. When visited in 1872 for Latitude Observations the stution was found intact. The approximate directious and

distances of the circumjaceut villages are:—Hubarhalli N.W., miles 24; Budihal W. by N., miles 2{; Mdvinhinda 8. by W.,
miles 1} ; and Baikud E. by N., miles 3.

X1IV. Hatarvat Hill Station, lat. 16° 21’, long. 74° 82'—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.8.E.
of the town of Nipéni, 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 enclosing a circular, perforated and isolated pillar of masonry 5 feet
high, which contains two mark-stones, oue in the upper surface of the pillar and the other below ; an aperture gives access to the

lower mark. The approximate directions and distances of the circumjacent villages are :—Nari N.W. by N., miles 24; Bidarhalli
E. by N., miles 24 ; and Bhar S.S.W., miles 24.

XV. Karabgati Hill Station, lat. 16° 8', long. 74° 50'—observed at in 1863 —is situated on a slight
elevation on a very elevated table-land, about a mile 8. of the Mdrkédndeya river, a branch of the Ghatprabha,
and 8 miles 8. W. by 8. of Gokdk near the road from Hukeri to Saundatti (Sanvadatti). The station is in
the lands of the village of Gokdk, taluka Gokik, district Belgaum.

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry 5 feet
high, 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 approximate directions and distances of the circumjacent villages are :—Hatti W. by N., miles 3; Kelvi S.E.,
miles 8} ; and Puranhatti N.E. by E., miles 43.

XVI. Manikeri Hill Station, lat. 16° 9, long. 75° 7"—observed at in 1865—is situated on a slight
elevation (about 10 feet high) on a flat-topped hill at the foot of which lies the village of Manikeri; it is 9}
miles 8.W. by W, of Yddvad on the road from Gokak to Kalddgi. 'The station is in the lands of the village
of Manikeri, taluka Gokdk, district Belgaum.

The station consists of a platform of loose stones enclosing a cirenlar, perforated and isolated pillar of masonry 5 feet
high, 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 approximate directions and distances of the circumjacent villages are :—Kaligudi N.L., miles 2 ; Kaujalgi N. by
W., miles 34 ; Baghalla W. by 8., miles 4; aud Melikeri S.S.W., miles 2.

XVII. Karigudd Hill Station, lat. 16° 6’, long. 74° 29'—observed at in 1866—is situated on a
conical hill about 5} miles W. by 8. of the town Yamkanmardi near the high road from Sankeshvar to Bel-

gaum, and 4 miles N. of the Ghatprabha river. The station is in the lands of the village of Bidarvadi, taluka
Chikodi, district Belgaum.

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry & 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 access
to the lower mark. The upper mark-stone was removed by some villagers shortly after the observations were completed. The
approximate directions aud distauces of the circumjacent villages are :—Bugarkatti N., mile 1 ; Kot S.W., miles 2 ; and Bidarhalli
8. miles 14. :

XVIII. Kathdrigad Hill Station, lat. 15° 54/, long. 76° 1’—observed at in 1866—is situated on a
bastion of the ruined hill fort of Katharigad about 3 miles 8. of the high road from Belgaum to Kaladgi, and 8}

miles E.N.E. 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, perforatéd.and isolated pillar of masonr{, which
contains two mark-stones, one in the upper surface of the pillar and the other 4'9 feet below ; an aperture gives access to the lower
mark. The approximate directions and distances of the circumjacent villages are :—Halki W.N.W., miles 4 ; Romapur S.W. by
W., miles 1} ; and Samapur S.E. by 8., miles 1§,

XIX. Kolanhatti Hill Station, lat. 15° 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 Deshntr and the same
distance N. of the high road from Belgaum to Kalddgi. The station is in the lands of the village of Deshnir,
taluka Sampgaon, district Belgaum.

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry, which
contains two mark-stones, oue in the npper surface of the pillar and the other 5 feet below; an aperture gives access to the lower
murk. The approximute directions and distances of the circumjaceut villages are :—Kolanhatti S.E. by E., mile 1 ; Kardigudi 8.W.
by S., miles 3; and Nelseri E., miles 4.

XX. Chikk Nandihalligudd Hill Station, lat. 15° 38’, long. 74° 51‘—observed at in 1866—is situated
on a small hill lying immediately E. of the high road from Kittir to Bailhongal, and about 2} miles N.E. of
the former fown. 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 b feet
high, which contnins two mark-stones, one in the upper surface of the pillar and the other below; an aperture gives access to the
lower mark. The approximate directions and distances of the circumjacent villages are :—Chikk Naundihalli N.N.W., miles 1};
Ouradi S., mile 1; Dimati W.N.W., miles 2 ; and Sigihalli E., miles 3.

XXI. Hirdkummigudd Hill Station, lat. 15° 44/, long. 75° 15°—observed at in 1866—is situated on a
flat-topped hill locally called Fakir Sahib, at the foot of which lies the village of Hirékummi. There are three
mosques on the hill, one called Bara Imdm is 30 yards N.E. of the station, and the other two 100 yards to the
‘W. The station is 10 miles 8.E. by 8. of the town of Manoli, and 6 miles E.S.E. of that of S8aundatti. The
station is in the lands of the village of Hirékummi, taluka Parasgad, district Belgaum.

The station cousists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry 5°1 feet
high, which contains one mark-stoue (the lower) ; an aperture gives access to it. The approximate directions and distances of the
circumjacent villages are :—Chikk Kummi E.N.E., mile 1 ; Dubal N. by E., mile { ; Hirékummi S.8.W., mile }; and Harlapur
N.W. by N, miles 2. ‘

XXII. Yaldar Hill Station, lat. 15° 45’, long. 74° 84'—observed at in 1866—is situated near the 8.W.
corner of the ramparts of the hill fort of Yaldar lying 2 miles E. of the high road from Belgaum to Haliyal,
and about 7 miles 8. of the cantonment of Belgaum. The station is in Kurundvdd State, Southern Maritha
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 other 6 feet below ; an aperture gives access to the lower

mark. The approximate directions and distances of the circumjacent villages are :—Yalir N. by W., miles 2; Sulge N.W. by N.,
mile 1; Desir W.S.W., miles 14; and Nagauhatti S.E. by 8., miles 1§. -

XXIII. Samshergad Hill Station, lat. 16° 34/, long. 74° 34’'—ohserved at in 1866—is situated an the
highest of the three conical shaped hills, about 8} miles W. by 8. of the village of Nandgad, and 5% miles 8. by E.
of the town of Khdndpur on the high road from Belgaum to Nandgad. The station is in the lands of the
village of Nandgad, taluka Khéndpur, district Belgaum.

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry, which
contains two mark-stones, oue in the upper surface of the pillar and the other below; an aperture gives access to the lower mark.
The approximate directions and distauces of the circumjaceut villages are :—Naikol S.W. by W., miles }}; Sawargali N.-W.
by N., mile 1; and Hirébhalke S.W., miles 2.
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XXIV. Navaldr Hill Station, lat. 15° 26, long. 75° 6'—observed at in 1866 and 1867—is situated
on a small hill about a mile N. of the high road from Hubli (Hubballi) to Dharwir (Dhirvad), and 4 mlleg SE
by E. of the cantonment of Dharwér. The station is in the lands of the village of Navalir, taluka and district

Dhérwér.

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 the 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 in the original records that the station was
found in good order and that no alteration was made in its construction. In 1872 it was visited for Latitude Observations when
the station was found intact. The approximate directions and distances of the circumjaceut villages are :—Navalir W.N.W,,
mile 1; Satdir S.W. by 8., miles 1} ; and Rayapur 8.E., miles 1}. «

: XXV. Xalkera Hill Station, lat. 15° 25’, long. 74° 55’—observed at in 1866 and 1867—is situated
on a hill lying immediately S. of the high road from Dhdrwér to Huliy4l, and about 9 miles N.E. by E. of the
latter place. The station is in the lands of the village of Kalkera, taluka and district Dhérw4r.

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 aund the other 4} feet below, (the lower mark beiug cut on a
large mass of stone buried flush with the ground); an aperture gives access to the lower mark. When visited in 1867, it is
presumed 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 distances of the circumjacent villages are :—Kaikera N.E. by N.,
mile §; Honapur N.W. by W., miles 24 ; and Devgiri E.S.E., miles 1}.

XXVI. Ganigudd Hill Station, lat. 15° 15°, long. 74° 57'—observed at in 1867—is situated on a
sacred hill known by the name of Ganigudd, about 64 miles N.W. of the large village of Kalghatgi on the road
between Haliy4l and Taras, and 6 miles W. of the road from Dhérwér to Kalghatgi. The station is in the
lands of the village of Galginkatti, taluka Kalghatgi, district Dhérwar. '

: The station consists of a platform 4 feet high, enclosing a circular, perforated and isolated pillur of masonry, which
contains two marks, one in its upper surface and the other below ; an aperture gives access to the lower mark. 'The approximate
directions and distances of the circumjacent villages are :—Guladkdp N.W. by N., miles 1}; Kudalgi S.W., miles 4; and
‘Hasambi E.N.E., miles 2.

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 Rédnebenntr and
about 9 miles E.8.E. of the former place. The station is close to a Mubammadan 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, which
contains two mark-stones, one in its upper surface and the other below; an aperture gives access to the lower mark. When
visited in 1871-72 for Latitude Observations 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:—Sirir S.E., miles 2§ ; Bedebal S. by E., miles 2 ;
and Benkahalli N.E. by E., miles 3§. '

XXVIII. Kénsérudi Hill Station, lat. 15° 12’, long. 74° 40'—observed at in 1867—is situated on &
flat-topped hill about 2 miles 8. of the K4li river, and 9 miles S.E. by E. of the large village of Supa. Itis
probably within about 15 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 Kénara (Kénada).

The station consists of a platform of stones (supported by logs of wood) enclosing a circular, perforated and isolated
pillar of masonry, which contains two mark-stones, one in its upper surface and the other 5'67 feet below; an aperture gives access
to the lower mark. The approximate directions and distances of the circumjacent villages are:—XKénsérudi N.E., miles 2;
Kulagi S. by E., miles 8 ; and Manhai S.W. by W., miles-3}. '

XXIX. Indidr Hill Station, lat. 15° 1’, long. 756° 5’~~observed at in 1867—is situated on a mode-
rately high hill about 1 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 5% miles S.E. of the former. It 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 Indir, taluka Yelldpur, district North Kdnara.

. The station consists of a platform 5 feet high, enclosing a circular, perforated and isolated pillar of masonry, which
contains two mark-stones, one in its upper surface and the other below; an aperture gives access to the lower mark. The approxi-
mate directions and distances of the circumjacent villages are :—Mafikeri E. by S., miles 1§ ; Nandikatta W. by N., miles 3};
and Harshanagiri N.E. by N., miles 2. A o
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XXX. Rémankop Hill Station, lat. 15° 0’, long. 74° 49'—observed at in 1867—is situated on a hill
lying about a mile N. of the road from Yellipur to Mundgod and 4} miles E.N.E. of the former place, which
is on the high road from Dhérwar to Yellapur. It is probably within about 85 feet of the point occupied by
““Qolakerra™ of Colonel Lambton’s triangulation. The station is in the lands of the village of Sahasrahalli,
taluka Yelldpur, district North Kanara.

The station consists of a platform of loose stones enclosing a circular, perforated and isolated pillar of masonry 5 feet
high, which contains two mark-stones, one in its upper surface and the other below; an aperture gives access to the lower mark.
The approximate directions and distances of the circumjacent villages are :—Ittinbail N.W. by N., miles 1} ; Samgoli W.S.W.,
miles 2}; aud Rémankdp N., mile }.

XXXI. Bhedasgivegudda Hill Station, lat. 14° 47’, long. 74° 58 —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 Hisalir to Mundgod, and about 9 miles E.N.E. of Sonda. It is probably within about 45 feet of the
point occupied by ¢ Bairdusigaon” of Colonel Lambton’s triangulation. The station is in the lands of the
village of Bhedasgaon, taluka Sirsi, district North Kénara. :

The station consists of a platform of logs of wood (covered over with earth) enclosing a circular, perforated and isolated
pillar of masonry, which is 8 feet in height above the second mark-stone. The approximate directions and distauces of the
circumjacent villages are :—Bhedusgfivegudda S., miles 2; Togarhalli S.E. by S., miles 14 ; and Hamalagarh N., miles 24.

XXXII. Karekyatanhalli 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 the village of the same name: it lies 3 miles N.N.E. of the
village of Tiluvali on the high road from Sirsi to Harihar, and 4} miles N.E. of Mudi on the right bank of the
Varda river. The station is in the lands of the village of Karékyatanhalli, taluka Héngal, district Dhirwér.

The station consists of the usual platform enclosing a cireular, perforated and isolated pillar of masonry, which contains
three mark-stones, one in the upper surface of the pillar and the other two 5°00 and 5-88 feet respectively below it. The upper
portion of the pillar, down to the second mark-stone is perforated. The directions and distances of the circumjacent villages
are :—Betnalla W.S.W., miles 2 ; Guddada Mauldpur S.S.E., miles 5 ; Kusmur on the banks of the Varda river, E.N.E., miles 3 ;
Malipur E.S.E., mile 1 ; and Honkana S.W. by W., miles 3}.

_ XXXIII. Menshigudda Hill Station, lat. 14° 45’, long. 74° 43'—observed at in 186'7—is situated on
the southern end of a very high hill which forms one of a lofty range running N. and 8., about 9 miles W.
of the large village of Sonda, and 5 miles 8. of the Gangavali river. It 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 Kdnara.

The station consists of the usual platform enclosing a circular, perforated and isolated pillar of masonry, which contains
three mark-stones, one in its upper surface and the others at 5 and 5°67 feet respectively below it; an aperture gives access to the
second mark. The approximate directions and distances of the circumjacent villages are :—Halligudda S.W. by S., miles 4 ;
Negse S.E., miles 5} ; and Mavinkére W. by S., miles 5§. : '

XXXIV. Chandragutti Hill Station, lat. 14° 26/, long. 74° 59'—observed at in 1867 and 1872—is
situated near the N.W. corner of a small 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. It is probably
within about 40 feet of the point occupied by ¢ Chandergooty’” of Colonel Lambton’s triangulation. The
station is in the lands of the village of Chandragutti, taluka Sorab, district Shimoga (Shivamégga).

The station consists of a platform enclosing a circular, perforated and isolated pillar of masonry, which contains three
mark-stones, one in its upper surface and the others at 504 and 5'67 feet respectively below it ; an aperture gives access to the
second mark. When visited in 1872 the station was found intact. 'The directions and distances of the circumjacent villages
are :—Baragvali N.N.W., mile 1; Kodambi W. by N., miles 2} ; Katavai 8. by E., miles 2; and Y&dgdppa E. by N., miles 1}.

XXXV. Halébail Hill Station, lat. 14° 30’, long. 74° 42'—observed at in 1867 and 1872—is situated
on a hill 8 miles 8. of the head of the Devimanigh4t on theroad from Sirsi to Kumta, about 144 miles from the
former town. The hill is locally known as Bairdgigudda : it rises about 500 feet above the general level of the
adjoining country to the N.E.; to the 8. and W. it slopes off gradually to the low country on the coast. It is
probably within a few feet of the point occupied by ‘ Byrachidonghur’’ of Colonel Lambton’s triangulation.
The station is in the lands of the village of Hulébail, taluka Sidddpur, district North Kdnara.

The station' consists of a platform enclosing a circular, perforated and isolated pillar of masonry, which contains three
mark-stones, one in its upper surface and the othertwo 5 and 571 feet respectively below it ; an aperture gives access to the second

¢
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mark. When visited in 1872, the upper mark-stone was found apparently intact. The azimuths and estimated 'distaances. of the
circumjaceut villages are :—Bandla 178°, miles 3 ; Hoskera 196°, miles 4} ; Tallakera 194°; mile 1; and Kesirkuni 170°, mile §.

XXXVI. Hukaligudda Hill Station, lat. 14° 17’, long. 74° 48’—observed at in 1872—is situated on
the highest point of a range of hills skirting the north bank of the Shirdvati river, about 53 miles N.W. of the
Gersoppa falls, and 4 a mile N. of the road from Gersdppa (Gerusdppa) to the above named falls. Itis probably
within about 10 feet of the point occupied by  Hoklee Heeragooda” of Colonel Lambton’s triangulation.
The station is in the lands of the village of Alhalli, taluka Sidd4pur, district North Kénara.

The station consists of a platform of stones enclosing a circular, perforated and isolated pillar of masonry, which con-
tains three mark-stones, one in its upper surfuce, the second 4-75 feet below and the third below the second ; an aperture gives
access to the second mark. The azimuths and estimated distances of the circumjacent places are :~—Itige (spire of temple) 198°,
miles 4 ; Kanhalli 230°, mile 4 ; Bongiri 233°, miles 7 ; and Bailhalli 233°, miles 3.

XXXVII. Kaltigudda Hill Station, lat. 14° 22’, long. 74° 35'—observed at in 1872—is situated on
the highest point of a group of hills rising about 2200 feet above the village of Sédlakoru, from which there is
a commanding view all round, about 8 miles 8. of the road from Siddipur to Kunta on the sea coast, and
10 miles N.E. of the town of Hondvar. The station is probably within about 20 feet of the point occupied
by “ Kulteegooda” of Colonel Lambton’s triangulation. It is in the lands of the village of Hodke, taluka
Hon4dvar, district North Kénara.

The 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 the other 5 feet below it ; an aperture gives access to the lower mark.
The approximate directions and distances of the following villages (though noue are visible from the station) are :—Chandévar
W.N.W., miles 4§ ; Dédvali N., miles 84 ; and Kundballa 8., miles 4}.

XXXVIII. Dindémane Hill Station, lat. 14° 8, long. 74° 43'—observed at in 1873—(also called
Chikkadhalligudda) is on a peak of the Western Ghats which closely overlooks the low country and the coast
line to the west. 'Ihe station is easily approached from the village of Kantr near the head of the Govardhan-
giri pass, and lies about 6} miles 8. of the ruins of Gersoppa on the Shirdvati river. It is identical with “Din-
dimunnee” station of Colonel Lambton’s triangulation, the mark of which was found engraved on the rock and

adopted for the lower mark of the present station. The station is in the lands of the village of Kanir, taluka
Sé4gar, district Shimoga.

The station consists of a platform of earth and stones ahout 12 feet square, enclosing a circular, perforated and isolated
pillar of masonry 5 feet high aud 3 feet in diameter, which contains two marks, one ou a stone embedded in the upper surface of
the pillar and the other engraved on the rock at the grouud level ; an aperture gives access to the lower mark. The directions

and distances of the circumjacent villages are :—Govardhangiri Drug N.N.W., miles 8}; Kandr N.E. by E., miles 1§; Samane
‘W.N.W,, miles 14 ; Chikkadhalli 8., miles 14; and Huralgal N., miles 1.

XXXIX. Koramtr Hill Station, lat. 14° 8, long. 75° 1’—observed at in 1873—(locally known as
Koramtr Kota) is situated on a somewhat isolated peak rising about 500 feet ahove its base, towards the eastern
part of the Talguppe-Ikkeri range. It is 4} miles W.S.W. of the town of Ségar, and 2% miles 8.W. by 8. of
Kugavi village on the road from Talguppe to Sigar. The station is identical with ‘“ Koramoorgooda’ 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 station is in the lands of the village of Nijagar Khandaka, taluka
84gar, district Shimoga.

The station consists of a platform of earth and stones about 16 feet square, enclosing a solid, circular and isolated pillar
of masonry 34 feet in diameter and 3 feet high; there are two marks, one on u stone imbedded in the upper surface of the pillar
and the other below it engraved on the rock in sitid. 'the directions and estimated distances of the circumjacent villnges are:—

Tumbi S.8.W., mile 4; Dombe N. by E., miles 1§; Shervanti (on the road from Talguppe to Ségar) N. by W., miles 8; and
Bélehalli E. by S., mile 1.

XL. Honnavalli Hill Station, lat. 14° 17/, long. 75° 18’—observed at in 1872 and 1878—is situated on
the western point of a short ridge forming part of a chain of hills running almost parallel to and at a distance
of nearly 2 miles S.E. of the road from Sigar to Sirdlképpa, and about 4} miles E. of the large village
of Ulavi at the junction of the above mentioned road with one from the town of Sérab. It is identical with
the station of “ Hoonavully or Gootygooda” 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 station is in the lands of the
village of Hoénnavalli, taluka Sorab, district Shimdga.

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 the pillar, the second 1-46 feet below it and the third on the
rock 3°17 feet below the second. The directions and distances of the circumjacent villages are :—K4énhalli W. by S., miles 2} ;

Kanir N.W. by W., miles 1} ; Hinnavalli N-W. by N., mile 1; H¥sir N.N.W., miles 1§; Indvalli N.E, by N., miles 1}; and
Guttanhalli S.E., miles 2.

XLI. Hugadi Hill Station, lat. 13° 54/, long. '75° 14’—observed at in 1873—is situated on the highest

and south-easternmost point of a hill rising about 800 feet above its base, 3} miles N.W. by W. of Humchikatte
on the road from Tirthahalli to Shiméga, and 8 miles S.E. by E. of Kodar. It is identical with the station of
*“ Hoogadeegooda” of Colonel Lambton’s triangulation, the mark of which was found and adopted as the lower
mark of the present station. The station is in the lands of the village of Hugadi, taluka Nagar, district Shimdga.

The station consists of g, platform of earth and stones 16 feet square, enclosing a solid, circular and isolated pillar of
masonry 34 feet in diameter, which coutains 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 distances of the circumjacent villages are:—MallalikSppa E.S.E., miles 1§;
Kargarsu N.N.E., miles 14 ; Hugadi E. by S., miles 1} ; Kadeshakvalli N.-W. by W., mile 1; and Mallir 8.W. by W., miles 1}.

XLII. Kodashddri Hill Station, lat. 13° 51’, long. 74° 55'—observed at in 1873—is situated on the
Shikhara or head of the great hill of this name of the Western Ghats, on the boundary of South Canara (Kénada)
and Mysore (Maisir), 3% miles S.8.E. of the traveller’s bungalow at Négodi on the high road from the Kéolur-
ghdt to Kolirkatte. The station is 13'7 feet N. of the north wall of the Shikhara temple (a stone building
occupying the centre of the peak), and about 25 feet E.N.E. of the centre of an old platform and pile of earth
and stones supposed to be the site of the station of * Kodaichee 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 Vallurmane, taluka Sagar, distriet Shimoga.

The station consists of a platform of earth and stones 16 feet square, enclosing a solid, circular and isolated pillar of
masonry 34 feet in diameter, which coutains two mark-stones, one imbedded in the upper surface of the pillar and the other set in
the laterite rock 2-54 feet helow it. The directions and distances of the circumjacent villages are :—Walir N., miles 13 ; Bilikal
S.E. by 8., miles 2} ; and Bacheri N.W. by N., miles 2.

XLITI. Siddeshvar Hill Station, lat. 13° 41’, long. 75° 16/—observed at in 1873—is situated on the
highest part of a rocky hill rising about 400 feet above its base, about a mile W. of the town of Tirthahalli on
the high road from Mangalore (Mangaldr) to Shiméga. 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” was
found. The station is in the lands of the village of Surali Balébail, taluka Kavaledurga, district Shimoga.

The station consists of a platform of earth and stones 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 2-27 feet below
it at the ground level. The directions and distances of the circumjacent villages are :—Mulbagal W.S.W., miles 2 ; Tumadi S.,
mile 1; Bintalla W., miles 14 ; and Surali W.N.W., mile .

XLIV. Bisale Hill Station, lat. 13° 35’, long. 756° 5’—observed at in 1878—is situated on the summit
of a bare hill of the Western Ghéts immediately overlooking the country and the sea coast to the west,
about 6 miles N.W. by W. of the travellers’ bungalow at Agumbe (Agumbi) on the high road from Mangalore to
Shimdga, and 16 miles S'W. by W. of the town of Tirthahalli onthesameroad. Itisidentical with the station
of “ Bisslygooda’” of Colonel Lambton’s triangulation, the mark-stone of which was found and adopted as the

lower mark of the present station. The station is in the lands of the village of Hosir, taluka Kavaledurga,
district Shimoga.

The station consists of a platform of earth and stones 16 feet square, enclosing a soiid, 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 1-94 feet below
it. The directions and distances of the circumjacent villages are (though none are visible from the station) :—Kaivakikére S.E.
by S., miles 4} ; Y&l¥mane E. by N., miles 5; and Malki N.E., miles 44.

XLV. Hirégudda Hill Station, lat. 13° 24/, long. 756° 27—observed at in 1873—is situated on the
southernmost and highest point of a range of hills running northwards from the Sita stream, about 2 miles E.
of the travellers’ bungalow at Sulibéle on the road between Baléhonndr and Hariharpur, and 5 miles 8.E. by E.
of Baggunji. The station is 16 feet S.E. of the highest rock on the summit. It isin the lands of the village
of Hirégudda, taluka Koppa, district Kaduar.

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 mark-stones, one in the upper surface of the pillar and the other 1-9 feet
below it. The directions and distances of the circumjacent villages are :—Hirégudda E. by S., mile } ; Alageshvara W.N.W., miles
14; and Sunkargudda S., mile 1.
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XLVI. Hébbe Hill Station, lat. 18° 82, long. 75° 88'—observed at in 1873—is situated on the
extreme western peak of the northern bend of the horse shoe formed by the Chandradrona (commonly called the
Bébs Budan) range of hills. It lies 2 miles E. by N. of the travellers’ bungalow at Hébbe on the high road
from Yé&déhalli to Chikmagalir. The station is in the lands of the village of Hé&bbe, taluka Lakvalli, district
Kadir.

The station consists of a platform of earth and stones 16 feet square, 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 0-98 of a foot above it on
a stone imbedded in the upper surface of the pillar. The directions and distances of the circumjacent villages are :—Kargal 8.
by E., miles 1§; Hippala S.E., miles 2; Karivani E., miles 3} ; and Kérmati N.W. by W., miles 2}. _

XLVII. Valkunji Hill Station, lat. 13° 21’, long. 75° 7'—observed at in 1878—is situated on the
conspicuous peak immediately above the Anddr 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 Vurvani, taluka Koppa,
district Kadur. .

The station consists of a platform of earth and stones 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 1-42 feet
below it at the ground level. The directions and distances of the circumjacent villages are :—Araue 8.E. by E., miles 2}; Kére
E. by 8., miles 4} ; and Karuchar E., miles 3}.

111.—(Of the Madras Longitudinal Series). Kudurémukha 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 Ghéts ; the peak on which the principal station is fixed is called ‘“ Funk Point”
gy the district officers and the residents of Mangalore, the former of whom have built a bungalow about a
mile E.N.E., some 20 minutes’ walk from the station. Another peak £ of a mile to the E. by 8. of the present
station, called “ Mukh Head”, was originally 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
Pédndukal by the Natives and ‘“ Midge Point”’ 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. The station is most
easily reached from the town of Bellat Angddi by a cart road 7} miles to Nagur at the E.8.E. foot of the
mountain, whenoce 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 Samse, taluka Vastdra, district Kaddr.

The station consists of a platform of stones and earth 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 surfuce of the pillar and the other 1-21 feet helow
it. When again visited in 1873, it is presumed from the abseuce of any remarks in the original records that the station was
found in good order and no alteration in its construction was made. “The directions aud distances of the circumjacent villages
arel :—-A*llat Angédi S.S.W., miles. 6} ; Bangavddi E.S.E.,, miles 7} ; Jamalabad S. by E., miles 74; and Bangér E. by N.,
miles 2§.

VI.—(Of the Madras Longitudinal Series). Antir or Rangaswémigiri Hill Station, lat. 18° 19,
long. 75° 42'—observed at in 1872 and 1873—is situated on the southernmost peak of the Madlakal group of
hills, 2 or 3 miles W.N.W., of Aniron the road from Midagére to Yédéhalli, 8 miles W. of the town of Chikma-
galir, and 42 miles N.W. of Vastira. A cart road from Chikmagalir and Vastira runs to Anir, whence the
ascent to the 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 Hanucharvalli, taluka Chikmagaldr, district Kadar.

The station consists of a platform of stones and earth 16 feet square, 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 2:23 feet above it on a
stone imbedded in the upper surface of the pillar. When revisited in 1873, the station was found in a good state of preservation
and no alteration in its construction appears to have been made. The directions and distances of the circumjacent villages are :—
Kashige W. by 8., miles 14 ; Koligunhalli S.E., mile § ; M4vinguri S.S.W., mile { ; avd Baigir W. by N., miles 1§.

M. W. ROQGERS,

April, 1888.
In charge Computing Qffice.

——— - —— e e e ———
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PRINCIPAL TRIANGULATION. OBSERVED ANGLES.

11

*February and March 1863 ; and tFebruary 1865; observed by Captain C. T. Haig, R.E., with Barrow's

At XVII (Kem)

24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on IT (Sulki)

M = Mean of Groups
w0 = Relative Weight

0°0 180°0 48°13’ 223°13 86°24' 266°24’ 129°36° 809°36° 172°48’ 852°48 | C = Concluded Angle
1_ L4 " L] " " " ” " n " M= 22’/.66
1I (Sulki) h22°96 h23 44 h21°24 h21°32 h20°38 h21°6o h23°20 h21°76 1 26°72 1 23°52
' and h23°98 h23°56 h20°28 h21°44 h20°44 h22°70 h22°46 h22°18 1 26°06 Ll 23°92 | W = 2 *80
I
I (Kalas) = ° 36
23°47 23°50 20°76 21°38 20°41 23715 22°83 21°97 26°39 23°72 | C = 43°18" 22”66
Circle readings, telescope being set on I (Kalas)
. 124°55" 804°65° 168°7° 348°8’ 211°19 81°19 2564°81’ 74°31° 297°43" 117°48’ 1‘!\= 8”'84
I (Kalas) ” " " v v " v " y " w = 2 60
and h 80211028 ]85 1098h7 ).h75zh1166h93419'32 1532 |1 = o ‘38
h8461 986 I 7:66 h1o°68 h800 h 894 hi1°9g2 h10°36 1 7°92 1 4°30 | W
XIX (Alsunda) C = 460 26' 8”'84

8224 10'07 8°'10 108 78 823 11'79 9'8; 863 481

Norz.—8tations XV1I (Kem) and X1X (Alsunda) appertain to the Bombay Longitudinal Series.
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March 1863 ; observed by Captain C.T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

At XIX (Alsunda)

Angle between

Circle readings, telescope being set on XVII (Kem)

M = Mean of Grou
w = Relative. Weight

183°18’ 818°18’ 176°80’ 866°81’ 219°42" 89°42’ 262°64' 82°55’ 806°6’ 126°6’ C = Concluded Angle
” n v ” L4 L4 ~ L4 L4 ” M= 38”‘82
XVII (Kem) h38°84 h3y°60 h38°72 h4o'92 h37°06 A36°56 h37°78 h4o°10 h36°90 hgo°76
and hqo°64 R38°74 h39°88 hyr 48 h36°92 k3826 k3878 h38-52 K38 74 k39°26 (w = 5 ‘10
. . 1
I (Kalas) w = ©°2%
39°74 38°17 39730 41°20 36°99 3741 38'28 39°31 37'82 go'or | C = 77°21°38"-82
U4
h60°432 h57°74 5998 h58°98 h58°56 k6o 42 h6o"30 h 58°68 hG1'42 h59°66 M= 59" 51
I (Kalas) h6o'o4 k57°10 h6o°20 h59°54 h59°66 h58°58 h50°38 h59°6o hGoo4 h59°84 w = 10 *50
and 1
XXII (Bori) w_ ©°93
6o'23 57°43 Go'o9 59°26 59°IT 59°50 59°84 59°T4 60773 59°75 | C = 54°48 59" 51

* April 1863 ; and tFebruary 1865 ; observed by Captain C. T. Haig, R.E., with Barrow's 24-inch

At XXII (Bori)

Theodolite No. 2.

Angle between

Circle readings, telescope being set on XIX (Alsunda)

0°0’ 180°0’ 48°13" 828°18’ 86°24’ 266°24° 120°86’ 309°86’ 172°48’ 852°48’

M = Mean of Groups
w = Relative Weight
C = Coucluded Angle

L4 L4 L L L4 v L4 L4 L] v

* kh24°23 ha3°08 h24°22 h23°60 h25°23 h23°y2 k23 10 h23°82 h24°76 h23°58 M = 24”05
XIX (Alsunda) h24°33 h24'232 B24°48 h24°50 h25°50 h23°74 h23°36 Ba3-30 h24°54 1 24°44 _ .
h23°30 w = 23 41
and L= o0
I (Kalss) Y _ g0 r
23'95 33°65 24°35 24°05 25°36 23°73 23°23 23°56 24°'65 24°'0I C = 585324705
Circle readings, telescope being set on I (Kalas)
0°0’ 180°0" 48°18’ 228°18’ 86°24’ 266°24" 129°86’ 809°36’ 172°48’ 862°48’ .
M= 19""13
I(K*&IM) ” 4 ” ” ” " 4 " ” ” w= 6 ‘40
and 11910 2 17°00 119°80 1 17°86 1 21°00 1 19°68 1 1858 1 19°54 1 18°10 l20°56 |1 _ . .16
119°16 11682 122710 1 20°08 1 19°92 11874 1 18°50 1 17°46 1 19°04 L 19°50 | W
III (Palvan) C = 52°51"19"13
19°13 16°9r 20°95 18°97 20°'46 19'ar 18°54 18°50 18°57 20°03

Norz.—Stations XVII (Kem), XIX (Alsunda) and XXII (Bori) appertain to the Bombay Longitudinal Series.
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1 April 1863 ; and §February 1865 ; observed by Captain C.T. Haig, R.E., with Barrow's 24-inch

At T (Kalas)

Theodolite No. 2.

Circle readings, telescope being set on XVII (Kem)

M = Mean of Groups

Angle between w = Relative Weight
122°80 802°80° 165°48" 845°43’ 208°54° 28°54’ 262°6’ 72°6’ 206°18’ 115°18’ C = Concluded Angle
§ A : r.s”szsv l 'ssz '517” zsq 13' h y A '6 M= 35703
33°90 A38°8o ¢ 30°90 ¢ 33° 35°52 £37°14 $20°52 ¢33°23 A35°50 A35°5
XVII (Kem) h34°08 h38°16 137710 1 34°82 13724 135°90  30°06 §33°64 h35°36 h35°26 | W = I °50
and I-o *65
IT (Sulki) . . . . . . . . . . p 0 ng! ot
33'99 38°48 37700 34°35 36°38 36°52 29°29 33°43 35'43 354t | C = 84°36'35"-03
= ag”.
§ h31°82 h3a22 1 31700 1 30°82 131°18 1 31°54 135°62 133°88 A29°58 h3a-30 M= 33" 05
II (Sulki) h31°74 h30°58 130726 132722 130°76 132734 134°28 134774 h31°24 B32°94 |, — 4 *10
and 1 - o “24
II (Pal . . . . . . . . . . w
III (Palvan) 31°78 31'40 30°63 31°53 30°97 31°89 34°95 34°3r 30°4r 32°63 | 5 _ 57° 56’ 32705
= n”.
§ h56°66 h54°26 157°54 158°30 15680 2 5726 1 55°94 1 £6°90 h59°46 k 57°70 M= 57”05
III (Palvan) h56°88 h56°14 § 5888 157°62 15634 155768 hs4'50 156°84 k5986 hsy-38 |, 5 *00
and L= o020
; .- . . . . . . . . . w
XXII (Bori) 56'77 85730 s8°ar 57796 56°57 56747 55723 56°87 59760 SI°54 | o _ o060 saveos
Circle readings, telescope being set on XXII (Bori)
287°80° 57°80° 280°43’ 100°48° 3823°54’ 148°54" 77 187°7° 60°18° 280°18’ M v.
t = 39°°07
XXII1 (Bori) " v " " v " . " " v ” w= 2 °60
and h40'84 hq1°50 h37°42 h41°86 h38°64 h35°26 hgo 70 h39°62 h38'00 £38:88 | I _ o -38
XIX (Alsunda) kh39°94 hqo°60 h37°90 h41°14h37°38 h35°98 hq0°38 h40°76 k37706 A3y 58 tg 66° 17" 20"
= 17 397707

40°39 41'05 37°66 41°50 38'0r 35°63 40°54 40°19 37°53 38°23

February 1865 ; observed by Captain C. T. Haig, R.E., with Barrow's 24-inck Theodolite No. 2.

At I (Sulki)

Circle readings, telescope being set on V (Katphal)

M = Mean of Groups

Angle between w = Relative Weight
(1vg 180°0" 48°18’ 223°18" 86°24’ 266°24° 129°86’ 809°86" 172°48’ 862°48’ C = Concluded Angle
L] L] L] L L] L] v L] L] L] M= 44”.41
V (Katphal) h43°86 h46°02 148°68 144°84 h42°30 h43°92 144°20 1 45°44 R44°40 h42°20
and R45°16 haq'08 14722 1 44°03 R42°70 144°12 143°58 1457904 h43°98 h41°58 | w = 3 °40
I
IV (Pichvad) ’ v °'Y
44°51 45705 47°05 44°43 43750 44°03 43°89 4569 44'19 4189 | C = 74°57 44" 41

Norx.—Stations XVII (Kem), X[X (Alsunda) and XXII (Bori) appertain to the Bombay Longitudinal Series.
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At II (Sulki)—(Continued).

Angle between

" Circle readings, telescope being set on V (Katphal)

M = Mean of Grou
w = Relative Weight

0°0 180°0' 43°1% 223°13' 86°24' 266°24’ 120°36’ 809°36’ 172°48’ 852748’ | C = Concluded Angle
" ] " " " " ] ” " ” M= 17”‘86
1V (Pichvad) h19°84 h17°02 L 15°70 L17°20 h20°64 h18-36 1 16°86 1 14°90 h18°34 h18°32
and h18-38 h19'o4 L 15°84 L1820 h20°80 h18°00 L 1706 2 15°78 h18°46 h18'42 | w = 3 -go
1
III (Palvan) = ° 26
19°11 1803 1577 17°70 20°72 18°18 16°96 15°34 18°40 18-37 | C = 58°24"17”-86
h 986 h11-66 1 12-04 1 11702 k1084 h 9°88 I 9°66 1 13°58 h1o 10 hio66 | M= 19773
TIT (Palvan) 9 11 12°04 L 11702 k1084 h ¢ 9 13°58 h1o*10 hio
hio'o4 h1o'gy l11°96 110°16 h 986 Ll 10°30 L 10°08 [ 11°98 h B'B6 k1102 | ., — g .60
and
1
I (Kalas) . . . . . . . . . . w = %12
9°'95 II"30 12°00 10°59 10°35 1I10'09 9°87 12°78 9°48 10°'84 C = 71°10 10”73
. . an.
1 (Kal h 798 ho'38 1892 logo k976 ht1°16 1 4°64 1 528k 9°76 h 7°84 M= 8748
(Kalas) h814 836 1842 L9gg2 hj;68li1o'10 14°92 1892 k1120 hy°38 |, _ 3 30
and "
XVII (Kem) . . . . . . . . . . w - ©°3°
806 887 867 o9'91 %72 1063 4°78 810 10°48 7°61 C =352° 5 848
At III (Palvan)
February 1865 ; observed by Captain C. T. Haig, R.E., with Barrow’'s 24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on XXII (Bori)

M = Mean of Groups
w0 = Relative Weight

181°12° 1°12' 224°24° 44°24’ 267°86’ 87°36° 810°48’ 130°48’ 3853°69’ 178°6¢% C = Concluded Angle
n n L " n " L n L4 " M= 49,,.52
XXII (Bori) h52°06 hy9'o2 R49°60 h49 34 hgo 12 hy7°16 h47°92 h51°08 hy8:08 h50°04
1 h52°42 h50°20 h50°88 h50°48 A48 4o h47°32 h47°56 h49'66 hy48°64 h50°44 | w 4 *40
an
1
1 (Kalas) w=— °°%23
52°24 49761 50°24 49°91 49°26 47°24 47°74 50°37 4836 s0'24 | C = 32°11'49" 52
h2o'02 h21°§4 l21°54 L21°52 h21°94 1 23°60 h20°28 [ 22°06 h22°82 h22"14 M= 21767
I (Kalas) h18:°64 h21°18 1 20°98 1 21°44 h23°48 123°38 h21°24 1 20°56 h22"30 h22°66 w 6 7o
and L 7
II (Sulki) . . . . _ . w= °°1
19733 21°36 21726 21°48 22°71 23°49 20776 21731 22°56 22°40 | o — 50° 53" 21767
. hg2°94 hy3 12 141794 1 43°28 h43°18 1 41752 h4q'28 U 42°02 h40°58 h40°66 M= 42" 41
IT (Sulki) hg4°08 hy3°62 1 42°18 1 43°44 h42°44 L 41°20 hy43°34 1 43°60 h4o°4o0 h 4o'38 w= 620
and I -
IV (Péchvad) . w = ©°16
43°51 43737 42°06 43°36 42'81 41°36 43°81r 42°81 40°49 40°52 | o _ 46° 45 427 41

Nore.—Stations XVII (Kem) and XXII (Bori) nppertain to the Bombay Longitudinal Series.
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At III (Palvan)— (Continued).

Angle between

Circle readings, telescope being set on XXII (Bori)

181°12° 1°12° 224°24° 44°24” 267°36" 87°36" 810°48" 130°48" 353°69 173°69’

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

IV (Pichvad)
and
VI (Aundh)

” ” ” ” L4 n L L] L4 ”

h31-o4 R31°36 133°48 132708 k31 44 h31°g0 A31°00 L 31°10 R31°68 h31°92
k30°9go h3o°9o 1 32°68 131°66 h31-30 !31°20 h30°28 ! 30°96 h32°76 h32°62

30°97 31713 33'08 31°87 31°37 31°55 30°64 3103 33°23 3327

M= 31”61

w = 16 *6o

L= o0-06

w

C = 48°57 31761

At IV (Pichvad)

March 1865; observed by Captain C. 1. Haig, R.E., with Barrow's 24-inch Theodolite No. 2.

Circle readings, telescope being set on R. M. .

M = Mean of Groups

Angle between w = Relative Weight
0°0 180°0 43°13’  228°13 86°24' 266°24 12936 809°36° 172°48’ 852°48' C = Concluded Angle

” n ” n n L L] n n L4 M= 43""0

R. M. has 120 42712 hy3°98 h42°36 hy3°48 h42°96 h42°96 hg3°30 h43 24 hyo'84
and hy3°48 143712 h43°32 k42796 hy3°36 h43°54 h4q730 k4480 hq1°92 h41'84 |w = 12 80
‘ 1
VII (Palsi) 2= ° *08
43'80 42762 43°65 42°66 43°42 43°25 43°63 44'05 42°58 41734 |[C = 1° 843”0

. hg7°04 1 50°16 B 46°18 hyB8-32 h48°68 h48°34 h48-00 h48-18 h49°14 h50°58 M= 4848
VII (Palsi) k4838 L5014 hag7'18 hy7-40 h48°90 h4y 46 h 4648 hy47°82 hso'o4 k49 08 w 6 8o
and 1
VIII (Kundal) w = 915
47777 50715 46°68 47°86 4879 48°9o 47724 48'00 49°59 49'83 | ¢ = 61°26" 48”48
k26" . . . . . . . . . M= 26"'65
26°9o 12528 k2818 k2600 k26°48 h27°36 h26°68 h27°84 h24°72 R26"10 2
VIII (Kundal) k2740 L24°98 k2770 ha8°76 h27'76 k2548 ha6°30 k2670 k25" 58 ha6'86 |
and . }
VI (Aundh) » = ©°9
27°15 25°13 27°94 27°38 27'12 26°42 26749 27°27 2515 26°48 | o — 64° 49 26”65
. . . . . . . . . . M = 41”706
haz 42 1 41°84 h40°34 h40°54 h4o°96 h 4028 h40°62 h39°68 hy1°go k43°06 4
VI (Aundh) hg1°66 1 41726 h39°82 h39°06 h39 12 hyt 50 hy2-18 h39°96 h42°30 h42°68 w = 8 ‘10
and {
III (Palvan) w = ©'12
42°04 41'55 4c°08 39'80 4o'o4 40°'89 41°40 39°82 42710 42°87 | o = 49° 28" 417-06
h310 1362 h g9z h3°96 ha68 h 562 hg34 h28 ha48 hgo8 |M= 3770
ITI (Palvan) h :'98 1420 h4'42 hg10 h3°38 ha46 h366 h3'70 h 308 h 344
: w = 17 ‘00
and |
II (Sulki) = ° 06
3°04 3°9I 4°67 4°03 3°03 5'04 3°50 3725 2°78  3°76 C = 74o5°r 3”70

Nore.—Station XXII (Bori) appertains to the Bombay Longitudinal Series.

R. M. denotes Referring Mark.
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At IV (Pachvad)—(Continued).
Circle readings, telescope being set on R. M. M = Mean of Groups
Angle between w = Relative Weight
(11 4 180°0" 48°18’ 223°13° 86°24" 266°24" 129°36° 809°86’ 172°48’ 3852°48’ C = Concluded Angle
" " L " L n 4 " " L] M= 60”'04
IT (Sulki) h58-04 h58°54 h60°44 h59°72 h61°92 A59'02 261°18 k62 10 h61°58 k59 04
and h58°24 h58°28 h6o 54 h60°06 h62°36 h59°46 h59°46 h6o'34 h61°78 h58:64 |W = 5 "OO
. I
V (Katphal) _ ¥ w = © 0
58-14 5841 G6o'49 59'89 O62°14 359°24 6o0°32 6122 6:1°68 5884 | C = 41°38' 0”-04
At V (Katphal)
March 1865; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.
Circle readings, telescope being set on VII (Palsi) M = Mean of Groups
Angle between . © = Relative Weight
241°1 61°) 284°13" 104°18° 827°24° 147°24° 10°87° 190°87 53°48’ 233°48’ C = Concluded Angle
n " L4 L4 " " n L4 L4 L4 M -— 4II- 55
VII (Palsi) 1382 1498 1398 14501 4°34 1 4°78 13961 526 I 5°10 1 5°10
and 1368 L 490 1314 L 4°08 16°14 1 446 14°86 1 546 1380 148 |w = 23 30
I
IV (Pichvad) w = O o4
3'75 4’84 3°56 4729 524 462 441 5°36  4°45 495 |C = 55°35" 4”'55
. . . . . . . . . ey | M= 197725
IV (Péchvad) l19°52 1 18°66 1 20°80 l20°20 L 17°56 l20°12 1 18°96 1 17°62 1 19°64 1 19°72
(Pichv 11918 118°72 1 20°24 11942 116732 120714 1 48°74 118716 [ 20°50 1 20°76 |, — 7 ‘20
and
1
II (Sulki) . . . . . . ) ] . ‘ o= © 14
19°35 18°69 20°52 19°81 16°94 20713 18'85 17°89 20'07 20724 C = 63°24' 19”25

At VI (Aundh)

March 1865 ; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

Circle readings, telescope being set on III (Palvan)

M = Mean of Groups

Angle between w = Relative Weight
00 180°0" 48°13" 223°13’ 8§° 24’ 266°24° 129°36" 809°86" 172°47° 352°47 C = Concluded Angle
" " " " " " " ” ” L4 M= 48”'84
III (Palvan) hso'6o hy8-50 h48°04 249°04 h49°78 hy8-56 1 47732 1 48°62 1 47°32 1 4894
and h50°10 h49 90 h 4844 h49 18 hgsog42 14922 1 4800 14878 1 45°04 1 48°38 |w = 7 °70
I
IV (Pichvad) w = ©°°13
50°35 49720 48°69 49°56 50710 4889 47°66 48°70 46°63 48°66 | C = 81° 33"48” 84
. . : . : . . : . M = 2691
IV (Péchvad) h27°68 h25°94 h26°16 h26°08 ©h26°56 h27°88 126°74 126°82 [26°82 127°56
1 h27:06 h24°30 h26'44 h26°28 h26°46 L2774 126°82 L27°22 128°86 12880 |,, — 10 20
an
1
VII (Kundal) . . . ) ) ] ] ‘ . - » = © 1o
27°37 25°12 26°30 26°18 26°51 27°8r 26°78 137°02 27°84 28°18 C = 77°21’ 26”91

Nore.—R. M. denotes Referring Mark.
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At VII (Palsi)

March 1865 ; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

Circle readings, telescope being set on X (Daphlipur)

M = Mean of Groups

Angle between w = Relative Weight
(114 180°0°  43°18" 223°13’ 86°24’ 266°24’ 129°36' 309°36’ 172°48" 852°48’ C = Concluded Angle
Ld L4 L4 o ” n " n n n M - 50 02
X (Daphlépur) hgo°58 h5o 48 hs51°08 hg0°24 A49°48 R49°38 h49°04 A47°00 h52°co h4g-12
and h50°80 h52°44 h50°36 249 46 h50°68 hy8-24 h48°90 hq9 18 h52°g0 k49 oo |w 5 10
I
IX (Dandoba Dongar) w = ©'2°
50°69 51°46 50°72 49°85 50°08 48°81 48°97 48°09 52745 49°06 | C = 72°34 50”02
M = 32”92
h33°14 h32°94 h33°53 h31°48 h34°94 h34°20 h34°60 k3280 h32°58 k3294
IX (Dandoba Dongar) h31°84 h31°80 h32°80 h3o°30 h33°86 h35°84 h3420 h31°88 k3096 h31°68 |, _ 5 ‘20
and . ,
VIII (Kundal) % = °°'19
32749 32737 3316 30°89 34°40 35'02 34740 32734 31°77 32731 |~ _ g0 35 32”92
M = 27”41
h27°56 h28-28 h27°98 h27°86 h26°88 k2670 h27°48 h27°64 h25°90 h26°96 7
VIII (Kundal) h28°06 h29°56 h27°48 h28°94 h28°46 k2522 k27726 h26°20 h26°64 ha7'04 |, — ;o - 40
and I
IV (Pichvad) w = °°
2781 28'92 27°73 28°40 27°67 2596 27°37 26°92 26°27 27°00 C = 72°40 27" 41
i — v,
B hs5°60 h56°38 R58-14 h58°06 h57°86 h57°92 h56°46 h58:66 h59°56 h58°36 M= 57""72
IV (Péchvad) k5522 h54°68 h57°94 h57°94 h5;°26 k3874 h57°86 h59 40 h59°53 h358'B8 |y — 5 .10
and 1
V (Katphal) w - °°'%
C

55'41 5553 5804 58'co 57°56 58°33 57716 59°03 59754 58°62

= 56°37" 57" 72

March 1865; observed by Captain

At VIII (Kundal)

C. T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

Circle readings, telescope being set on VI (Aundh)

M = Mean of Groups

Angle between w = Relutive Weight
182°26° 2°26’ 225°38° 45°88’ 268°50’ 88°50° 812°2’ 1322’ 855°18" 175°18’ C = Concluded Angle
L4 L4 L4 L4 ” L4 L4 L4 L4 ” M = 9”,91
VI (Aundh) R 946 k 904 h 896 A1 k 878 % 762 ki1 y2 hro'70 hrr'g2 l11°10
' and hi1o'o6 kb 9o h 9°76 k 9 h10°26 h 8-30 h10°06 h10°56 h10°38 11028 [w = 9 40
1
1V (Pichvad) w = o
956 904 9°36 1038 9°52 7°96 10°89 1063 10°90 10°69 [C = 37°49' 9”-9g1
. . . . . . . . . . M = 49" 51
, k922 h4B-00 hsi 14 h49°52 ka9 58 hyg o4 k5o 4y h50°68 hyy 22 149752
IV (Pichvad) h49 44 h48'00 h49 68 h50°86 k49 30 h49 58 h50°04 hso'oz h4B8°54 14948 | ) — |5 -80
and 1
VL (Palsi) 49°33 48'00 50°4r 50°19 49°44 49776 S50°24 50735 47°88 49°50 w oo o? ”
C = 45" 52" 49" 5
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At VIII (Kundal)—(Continued).

Theodolite No. 2.

March 1865; and November 1865 ; observed by Captain C. 1. Haig, R.E., with Barrow’s 24-inch

Circle readings, telescope being set on VI (Aundh)

M = Mean of Grou

Angle between w© = Relutive Weight
182°26’ 2°26° 226°88’ 45°38’ 268°50’ 88°50° 812°2’° 182°2’ 856°18’ 176°18’ C = Concluded Angle

. L] L4 ’t 't L4 n L4 'I. 'I. 't M = 49, 32

. h49°46 h51°08 14814 1 50°26 1 77014 4 148°66 1 50°46 1 49790 I 48°72
VII (Palsi) h49°48 h48°52 149°48 149736 1 48°52.1 + 1489215082 01494414814 |w =13 g0
-and 1
- = 0 °07
IX (Dandoba Dongar) w .

49°47 49'80 48°81 49°81 4811 49°64 4879 50764 49°67 48'43 |C =437 7°49"°32

.
IX (Dandoba Dongar)

and
XII (Majala) -

h25°48 h24°86123°68 i25°c6 124°52 124°86125°16 124730 12510 l26°30

, ha570 hasroo 123°80 12552 124714 L24°06 124744 L23°54 025°78 125754

25°59 24°93 23°74 25°29 24733 24'46 24°80 23°92 25°44 2592

M= 24784

w =17 *50

I = o-06

w

C = 50°44 24”84

At IX (Dandoba Dongar)

December 1865 ; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inck Theodolite

No. 2.

Circle readings, telescope being set on VII (Palsi)

M = Mean of Groups

Angle between © = Relative Weight
(1414 180°0° 48°18" 228°13" 86°24° 266°24° 129°836° 309°36° 172°48" 852°48’ C = Concluded Angle
L4 L4 " L] ” ” L4 n L4 L4
1742 1802 1848 1884 ho6'46 1804 1604 2688 1594 l504 (M= 77+ a1
VII (Palsi) 1708 h6°72 1 9°76 1812 h 716 h 894 h6°30 h 760 1l 606 I 6°8o
d 574 d 612 d 7°47 d 7°01 d 681 w = 8 -39
and d 573 d j°o1 1
X (Daphlépur) w = ° 12
C = 56°42" 7" 20
7°25 6°83 o9'12 848 6°37 815 6345 %08 6'c0 6°37
120°48 120738 115°90 119°32 119°88 119736 1 19°48 h17°82 l30°20 ! 2038 M= 10" 18
X (Daphlépur) 120°54 120:48 {15°58 11864 1 19:28 l 19:84 hzo:go h 1;:06 12012 12028 =191
d 1880 d18:89 d18°58 d21°03 d17 01 _ .
and d18-49 di17°21 ':"" 4 o0
X1 (Athni) w=° 25
v o o , ”,
20°51 19°89 1574 18°98 19°'14 19726 20°47 17°28 20°16 20°33 C = 4655 19718
U44°42 1 44°94 1 48°26 1 45770 1 46744 1 4882 h46°00 A 4802 1 47 10 1 44°30 ”
. Lag°72 145702 148726 146776 1 46756 1 47°68 h45°46 h49°32 L 47 00 1 44°08 M = 46”32
XTI (Athni) . . . . .
d43°35 d45°81 d47°23 d46°57 d48°24 - .
. and d45°41 d48 44 ':’ = 3°75
XIII (M4vinhtinda) o= ©°%7
C = 54° 2" 46" 32
44°57 44744 48°26 46723 46°06 47°91 46°01 48°51 47705 44719 54 43

*The only measures
pleted in November 1865.

taken of these two angles in March 1865 were those under zero 182°26', the rest of the measures were com-
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At IX (Dandoba Dongar)—(Continued).

Angle between

Circle readings, telescope being set on VII (Palsi)

M = Mean of Groups
w = Relative Weight

0°0’ 180°0" 43°18" 223°18’ 86°24° 266°24° 129°86’ 809°36° 172°48' 852°48’ C = Concluded Angle
L4 L] L4 v L4 L4 v L4 L4 L4
1432 11°96 12°62 13°66 12°%2 1 1°28 h4'72 A 3°50 13°40 1 4°8 | M= 3”-02
XIII (Mévinhénda) 14°16 12°24 1 1°46 13°10 12°26 1 1°48 K 4°46 B 2°46 1 3°06 1 518
d o4y d 1°80 d0°36 d5°43 d2°55 w = 5°07
and d 1°40 d2°75 1
XIV (Hatarvat) w =~ 9°%
¢ =1854 3701
4'24 1°56 204 338 3705 1704 4°87 282 333  4°99
144°78 145°06 1 44°50 1 45°40 1 46°68 1 46°50 1 44°40 h45°62 1 43°32 1 44°40 ”
143°26 1 46°14 143°96 1 45°62 1 45°86 1 45°46 Ayg°20 hy5°40 1 43°82 14334 M= 44"77
X1V (Hatarvat) X . . . .
d43°97 d45°58 d44°96 d45°14 d45°08 — 14 -
and d45°18 d45°28 "” =12 ‘70
XII (Majala) »= ©° *08
C = 49°41" 44" 79
44°03 4506 44°23 45°ST 4583 4564 44°58 45°35 43°57 43°87
11723 l17°20 119°18 L1712 h18°38 L15°90 1 17°94 h15°06 1 18-30 1 16°04 ”
XII (Majala 117°62 117°06 L20°10 0 16°20 h1y-14 2 17°14 h16°26 h15°44 1 18°58 1 16°66 M=17"10
jala) d1ke . . . .
15°50 d17'07 di15°50 d17°84 d14'82 .8
and d16°67 d15°03 ’:’ = 5 92
VIII (Kundal) w - o'
C =57°27"17""09

17°43 16°59 19°64 16°66 17°33 1618 17°28 1509 18°44 16°35

At X (Daphlépur)

November 1865 ; observed by Captain C. T. Haig, R.E., with Barrow's 24-inch Theodolite No. 2.

Circle readings, telescope being set on XTI (Athni)

M = Mean of Grou

Angle between w = Relative Weight
B 287°24’ 67°24’ 280°87' 100°87° 823°48’ 148°48° T’V 187°1 60°12’ 280°1%2’ C = Odncluded Angle
v v L] L/ L4 » L4 L] L4 v M - 43”'16
XI (Athni) h42°86 h43°86 hy3°73 h4r1°34 143°40 145°26 [ 43°04 143°52 L 41°74 1 43°13
N hq1°72 hyq4°30 143°52 4164 144724 143°46 144°96 1 42°48 1 42°58 1 42°54 |w 9 ‘10
an 1
IX (Dandoba Dongar) w = °7H
43°29 44°08 43°62 41°44 43°82 44°36 44°00 43°00 42716 42°83 | C = 71°52"43""16
1646 h 664 h 556 h 646 1588 14°58 19°48 1780 1830 1688 |M= 6777
IX (Dandoba Dongar) -| 4 6°88 A 6°68 1606 A 666 1 5°38 16°06 } 8'co 1 700 ¢ 782 I 6°80 w 8 10
and I
VII (Palsi w = °'12
(Palsi) 667 666 581 6's6 563 5§33 874 740 806 684 |0

59°43 677
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December 1865 ; observed by Captain C.T. Haig, R.E., with Barrow's 24-inch Theodolite No. 2.

At XTI (Athni)

.

Angle between

Circle readings, telescope being set on XIII (M4vinhtinda)

0°0" 180°0" 43°18° 228°18’ 86°24’ 266°24’ 120°86' 809°36° 172°48’ 362°48’

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

L] ”n L4 L4 L] ” ~ L4 L4 L4

' : M= 50”61
XIII (Mévinhtnda) hg51°08 150°66 1 50 10 1 49°70 150°78 1 49°92 1l 51704 L 49°63 1 50°66 1 50°80 5
and 151°36 L 51770 150°34 150726 1 52°42 1 49°52 1 50°92 L 50°44 1 50°32 1 50°46 | w = 21 *70
1
IX (Dandoba Dongar) ‘ ‘ w = ©°°5
51°22 51718 50°23 49°98 §1°60 49°73 50°98 50703 50°49 50°63 | C = 75° ¢’ 50V:61
hg57°28 161°64 15912 16012 1 59°70 1 59728 1 58°72 1 §9°46 1 60°78 1 60°66 M= 59""74
IX (Dandoba Dongar) | k5834 L61°40 160°14 L 60°08 & 58°94 2 59°50,0 5918 150°78 1 59°73 1 60°86 w = -20
and . . 9
’ - = O °11
X (Daphlipur) w
57°8t 61°53 59°63 Go'io 59733 59739 58°95 5963 60'25 60°76 | ¢ = 61°11’ 59¥ 74

December 1865 ; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inck Theodolite No. 2.

At XII (Majala)

Angle between

Circle readings, telescope being set on VIIT (Kundal)
0°0'  180°0'  48°12 228°13 86°24' 266°24' 129°86' 309°36’ 172°48' 852°48’

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

L4 L4 L4 L4 ~ L4 L4 L4 ” ” M= 20”. l
kR20°50 119°92 120°54 119°46 131730 122704 h19°48 h21°38 ha1°98 ha2'20 ?
VIII (Kundal) h21°06 119°68 1 1956 120°66 1 31°98 1 22°56 h19°84 h20°62 h30'80 h322°56 | w = ¢ 20
and '1:5 = o0 "Il
IX (Dand 4
(Dandoba Dongar) 20°78 1980 120°'05 2006 21°64 22°30 19°66 2100 21°39 22°38 | C = 71°48" 20" g1
has 14 145728 145762 144'24 144714 140704 has'04 B43°90 has 18 hyse38 | M = 44718
IX (Dandoba Dongar) | A44°40 2 45°16 1 44°80 1 43°82 143°62 139°93 h44' 14 h44°26 h44°80 h4q-90 w = 4 ‘00
and 1
XIII (Mévinhtnda) _ w_- ©°%
44°77 45722 45°21 44703 43°88 39°98 44754 44708 44799 45°14 | C = 73°21°44% 18
»
h1971a 117°58 117°48 117°96 115°82 120°78 h17°88 k1804 h15'46 h18'50 | M= 17795
\ XIIT (MAvinhiinda) k1888 1 17°42 11810 119'44 116°40 1 19°78 A 18°86 h18°68 A 16°82 h18°20 w 6 10
and 1 6
— = 0°'1
XIV (Hatarvat . w
) 59'c0 17°s50 17°79 17°60 16°11 20°28 18°37 18°36 16714 18°35 | 0 — 37°24" 177+ 95
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At XIII (M4vinhinda)

December 1865 ; observed by Caplain C.v T. Haig, R.E., with Barrow’s 24-inck Theodolite No. 2.

Circle readings, telescope being set on X VI (Manikeri)

M = Mean of Groups

Angle between w = Relative Weight
88°88° 268°38’ 131°51’ 811°61’ 175°2’ 855°3" 218°15’ 88°15’ 261°26’ 81°26’ C = Concluded Angle
L2 L/ L4 L4 L/ L4 ” LJ ~ L4 M= 35”,85
XVI (Manikeri) h38°48 k38°50 h35°94 h35°20 h35°32 135770 134°74 133790 136 70 134°78
and h37°62 h37°83 h35°50 A33°92 136°46°136°20 135°54 133°74 136°68 134°32 |w = 4 *60
1
XV (Karabgati) ) = ©°22
38'05 38°16 35'73 34°56 35°80 35'95 35°14 33°82 3669 34'55 |C = 45° 435”85
. h23°16 h24°06 h22°86 h21°68 h22°go 123°58 123°84 123°80 12370 L2354 M = 23718
XV (Karabgati) h23°30 h24°42 h22°16 B21°9o 122°06 12303 22744 123°96 123°76 135°36 |, _ 12 *70
and I g
— = 0 0
t: t
X1V (Hatarvat) 33°23 34’24 22°5Y 31779 22°48 23°30 23°14 23°88 2373 24°45 g = 78° 5 23”28
. . — ",
h48°56 ha7°14 h47°72 By8°80 hy8-08 1 4612 1 4780 147°62 1 45°54 1 48°44 M = 47769
XIV (Hatarvat) h48°10 h47°80 h48°70 hgg 10 1 47726 147702 L 49°20 1 47°72 146706 1 47708 |, _ 1o ‘30
and 1
= = o -°10
XII (Majala
(Msjala) 48°33 47747 48°31 4895 47°67 46°57 48°50 47°67 45'80 47776 | _ 60° 21" 47"+ 69
. — »,
. h29°32 h31°62 h31'0o4 h33°08 h3r'go 13208 13084 131°46131°96130°12 M=3"n
XI1I (Majala) h29°52 h30°84 h3ros h32°38 1 32°38 L 31°94 130°34 131726 131700 R29°12 |, — 7 *70
and 1
IX (Dandoba Dongar) 20°43  21°3 o1 23 - . o 26 8 206 w = °'13
9'43 31733 31703 33°73 33°14 32°5T 30°50 31°36 3148 29°63 | o _ g0 praway
= 28%.
IX (Dandobs D h29°68 h29°62 h29°28 h27°32 h27°44 126°80 l29-70 1 2860 128-94 1 28°54 M = 28 _68
(Dan Od“ ongar) ha8°54 h30°52 ha8°62 h28°36 137°4q2 1 28°16 12864 1 28°34 129774 529738 | o — 1 .80
an 1
- = o *o8
XI (Athni w
(Athni) 29°11  30°07 138°95 27°84 27°43 27°48 29°17 28°47 20°34 28°96 C = 50°47 28%-68

At XIV (Hatarvat)

December 1865 ; observed by Captain C. T. Haig, R.E., with Barrow's 24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on XII (Majala)

166°1’ 846°1° 209°18’ 29°13° 252°24' 72°24’ 205°87° 115°37/ 338°48’ 158°48°

M = Mean of Grou
w = Relutive Weight
C = Concluded Aungle

XII (Majala)
and
IX (Dandoba Dongar)

L4 L4 L4 L4 L4 L4 v, L4

hi15°20 h17°36 116°82 116°28 J15°46 1 17°74 h15°88 R16°18 h15°94 R15°52
h15°32 R16°60 116°33 L1570 115744 13704 h16°70 h15°66 h15°98 h14°80

15°36  16°98 16°57 15°99 15°45 17°39 16°39 15°92 15'96 15°16

M = 16”10

w = 17 *°50

I = o-06

w

C = 28°32'16""10
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At XIV (Hatarvat)—(Continued).

Angle between

Circle readings, telescope being set on XII (Majala)

M = Mean of Groups
w = Relative Weight

166°1 846°1° 200°18° 20°18’ 252°24° 72°24’ 295°87’ 116°87° 838°48’ 158°48’ | C = Concluded Angle
» . » ” L] ” L L] ] » M= 43”.09
IX (Dandoba Dongar) hy3°48 R43°50 142718 143°26 143°16 1 43°18 h43°66 h42°56 A 43°56 R4a°14
and hgi03 haqa 38 143794 143798 142740 142°46 h42°76 h43°40 B43°04 43764 | w = 2g ‘40
1
XIII (M4vinhtinda) » = ©°°3
43°75 43°94 43°56 43°13 43°78 43°33 43731 42°98 43°30 43'89 | C = 53°41°43" 09
. kR 262 368 1402 1372 1420 13°4 6 3704 b 446 ks 6 6 M= 403
XIII (M4vinhiinda) h 302 hago 1326 1430 Il 550 I 3°84 8 h4qo4 hs h 5-28 w =10 ‘30
and 1
XV (Karabgati) w = ©°10
3'82 3'39 364 401 485 365 396 425 5°23 564 |C = 49736’ 4"-03
. ”
. k3060 h29°80 129°32 12862 1 30°40 1 28°34 h30°84 h29°94 h30°10 h29°76 M= 29""71
XV (Karabgati) h30°72 h3o'14 1 30°'10 1 28-18 12878 1 2 7740 h31°02 h30°10 h30°28 k2970 w = 1o 860
and 1 -
XVII (Karigudd) w - °™
30°66 29797 2971 28°40 29°59 27°87 30°93 3002 30°19 2973 | ¢ = 62° 9’ 29”71

At XV (Karabgati)

December 1865 ; observed by Captain C. T. Haig, R.E., with Barrow's 24-inch Theodolite No. 2.

X

Circle readings, telescope being set on R. M.

M = Mean of Grougc
t

Angle between w = Relative Weig
0°0' 180°0" 43°1%' 228°12 86°24’ 266°24’ 129°86° 809°86' 172°48’ 852°48’ | C = Concluded Angle
L4 L] L4 L] » L4 L] L4 L] L4 »
B M 148°40 147°86 249712 %4898 h47°52 h47°10 h45 98 h47 10 h48°16 A 46°98 M=47""72
T 148°74 1 47°80 1 47°86 14848 ha7°54 ha7°74 h46°82 ha7°46 h47°88 h46°64 w =16 16
and h 46°66 1 -
XIII (M4vinhtinda) o= 0 <06
C = 30°18' 49" 72
4857 47°83 48749 48°73 47°53 47742 46°49 47728 4802 4681 3 7
».
) 13360 132°78 134732 h32°26 k3496 h35'42 h34°00 h34°72 h33°52 h35°22 M= 34716
XIII (Mévinhtinda) 133°821033°52234°72 33°60 A34°18 A36°08 h34°84 h34°28 K32°94 h34°42 w = 11 80
and =
) SN
XVI (Manikeri) w = © o8
33°71 33°15 34°53 32793 34°57 35°75 34743 34'50 33°23 34'82 | o — 85° 36" 34716
o 14262 141°88 1 41°04 h42°88 5 39°00 h41°26 h41°26 hgo 44 haz 12 hgo0z | M = 41731
XVI (Manikeri) l42°12 1 41°38 1 40°88 h41°70 hgo" 98 h41°88 Ic.u 06 h40°10 h41°78 h 40°86 w =17 *20
and ) . =15
XVIII (Kathirigad) w = ©°97
42°37 41°63 40°96 42°29 40°44 41°57 41°16 40°27 41°95 40°44 | =57° 7 41°°31

Norz.—R. M. denotes Referring Mark.
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At XV (Karabgati)—(Continued).

Angle between

Circle readings, telescope being set on R. M.

M = Mean of Grou
w0 = Relative Weight

0 180°0’ 48°12' 223°12’ 86°24' 266°24' 120°36’ 809°86’ 172°48' 853°48’ | C = Concluded Angle
11080 11340 11196 h12-86 B12-74 h1z-82 hxz-go h12-gs huz-g8 huz-66 |0 12 OF
XVIII (Kathirigsd 10°8 l13°40 L11°96 h12° 12°74 h12°82 k1290 h12°94 h12°58 k12"
(a.x:i ged) lr1°74 01322 Lx1°24 h13°30 h12°16 h11°64 R13°10 A13°14 h13°58 h13°42 |w = 17-°gO
1
XIX (Kolanhatti) o = © 96
11°27 13°31 11°60 13'08 12°45 1223 13°00 13'04 13°08 13'04 |C = 58° 1312761
. 110°321 9°841 9°94 h 9°20 % 9°96 h 9°70 h11°12 h10°62 h10°06 h10°52. | M= 10”10
XIX (Kolanhatti) 110281 980 l11°42 k 898 h10°22 h 974 h 9'44 h11'go h 920k 9'Bo | _ 21 20
and f 1 3
XVII (Karigudd) w = ©79
10730 9°82 10°68 909 10709 972 1028 11°26 9°63 1016 | o _ 6O 9 10”* 10
14500 144°86 14604 has70 46796 h4ag'78 ha5'58 h46°30 h45°54 has'53 | M= 45”55
XVII (Karigudd) 0 44°64 14548 1 44°74 h45°72 h47°26 ha5-24 546°30 h46°50 has 76 h43°98
k 45°96 T |w=13"-94
and .
XIV (Hatarvat) w = ©°97
44°82 45717 45°39 45°79 47°11 45'01 45°04 46°40 45°65 4425 | C = 40°34°45"°55

At XVI (Manikeri)

December 1865 ; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

Circle readings, telescope being set on XVIII (Kathérigad)

M = Mean of Groups

Angle between w = Relative Weight
0°0 180°0" 43°12' 223°12 B6°24' 266°2¢' 120°86° 809°86' 172°48’ 852°48' | O = Concluded Angle
6116 L] 60 hs 13 5. . 06,‘5706’5 ”8" '18 ) 517 M=56”'38
XVIII (Kathirigad ks 54 4 5 4744 A57°5 *70 757740 ~R55°34 ¢ 55°70
(md gad) hs6°72 hs55°00 h55°38 h55°96 h54°92 h56°86 hs6°92 h58°18 I 57°14 156°60 | w = 8 ‘10
. 1 4
XV (Karabgati) . w - 012
: 56°84 5467 55°96 56°65 54'68 5721 57°34 57783 56°49 56715 | C = 64° 4 56”38
. Rsz2 14 h53°56 k49 42 hs1-34 h53°64 hsio24 hs1°36 hsi-24 Is1°78 Usa-gq | M= 517°55
XV (Karabgati) hs5o°78 h53°34 Asi 10 A52'28 k5234 h50°84 A50°64 hag 72 1 50°66 ! 51718 w 8 -20
and L 3
XIII (Mé4vinhénda) ) w - °'13
51°46 53°45 50°26 5181 52°99 51°04 SI'00 50°48 s5r1°22 51°81 | o 49°18' 51”55

Norx.—R. M. denotes Referring Mark. -

.
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24__
‘ At XVII (Karigudd)
January 1866 ; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inck Theodolite No. 2.
Circle readings, telescope being set on XIV (Hatarvat) M = Mean of Grou
Angle between © = Relative Weight
0°0’ 180°0" 48°12’ 223°13' 86°24' 266°24' 120°86° 809°86’ 172°48’ 852°48' | C = Concluded Angle
L] L] L] L] " n n n v L4 M - 46”.02
X1V (Hatarvat) h48°18 h46°02 h45°48 h45°30 h46°36 44728 1 45°52 1 45°48 1 45°06 1 45°64
and b47°62 h46°64 h45°92 ha7°16 has5 94 145°20 1 46°10 1 47°08 1 45°26 146°16 |w = 12 °20
. 1
XV Karabgati w = © o8
47°90 46733 45'70 46°23 46°15 44°74 4581 46°28 45'16 45'90 (C = 74°15 46%-02
. kh36°88 h36°86 h39'02 h37°98 h35'8; h39°68 137°04 137704 137°60 1 38°90 M= 3773
XV (Karabgati) h37°52 h36°18 h38°66 38 20 A37°12 13916 136°90 1 37°06 138°40 138°76 |, — 9 ‘00
and
I
XIX (Kolanhatti) . . . . ) ) ] ] ] e = o *1I
37°30 3653 38'84 3809 36°50 39'42 36797 37705 3800 B o _ LoLe 37"73

At XVIII (Kathérigad)

January 1866 ; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on XXI (Hirékummigudd)

107°29° 287°20° 150°42° 830°42" 198°63’ 18°63' 287°5  67°6’ 280°17° 100°17’

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

L] L4 L] ” L4 L4 L4 L4 L4 L4

M= 21"30
. : h23°54 h21°48 118°50 L21°12 121°32 1 22°798 h21°38 h33°10 B21°16 h20°64
XXI (Hir¢kummigudd) k23724 121°20 119°14 120°46 L2162 k22°80 h20°42 h22°60 h20°70 h20°16 |, — 6 -8o
and h22°56 120778 1 20°14 120°58 122700 h22°28 h19°92 h21°86 h21°18 h20°30 |
XX (Chikk Nandihalligudd) w>= °15
23°11 31°15 19°26 20°72 21°6§ 22°62 20°57 22°§52 3I'OI 20°3% C = 82°27"21% 30
h59°58 h6o° 74 1 59°96 160734 161°30 15996 h61°70 h61°42 h6o"62 h6o"78 | M = 61”00
XX (Chikk Nandihalligudd)] A 59°62 162°42 {1 61°20 [ 61°64 L6162 1 59°54 k62°30 h61°54 k6102 h62°04
and hs59 10 16202 L 6o*06 1 60°54 ! 60"34 h6o'76 h62°84 h61°52 h61°26 h62°04 |W = 12 °10
I
XIX (Kolanhatti) »=° o8
59°43 61°73 6041 60°'84 61°09 Go'og 62°28 6149 6097 61°62 |C = 61° 4 1”-00
M= 10""83
. h 9°68 11038 11288 1 11°48 l12°04 h10°76 k10°78 h10°34 A11°12 B 9°04
XIX (Ko}ianhattl) hr1°28 110°86 1 12°54 L 11°44 L11°58 h 9'go h10°10 h11°56 h1o'50h 840 |, — 3 - 40
an
I
XYV (Karabgati) . . . ] . . . . . - o= 013
10°48 1063 12°71 11°46 11°81 10°33 10°44 10°Q§ 10 8r 8°72 C = 50°12' 10”83
XV (Karabgati) h25'00 124°20 124700 1 24°12 1322°74 h22°53 h22"j0 h23°24 h24°90 h26°12 M= 23792
1 g h23°98 124700 123°26 124730 123°10 k23706 h22"30 A23°52 h25°26 h26°00 w= 790
an
: I
XVI (Maniker) 24° 24°10 23°63 24°21 23°93 : . *38 ‘o8 26°06 w = °713
4°49 24 3 3 2472 9% 22779 22°50 23°30 13§5°08 20°0 C = 5847 23" 92
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At XIX (Kolanhatti)
January 1866 ; observed by Captain C. T. Haig, R.E., with Barrow's 24-inch Theodolite No. 2.
Circle readings, telescope being set on X VII (Karigudd) M = Mean of Grou
Angle between . w = Relative Weight
76°53° 266°53' 120°6° 300°5’ 163°16’ 848°16’ 206°29’ 26°29° 249°40' 690°40’ C = Comcluded Angle
v L4 ” L4 L/ L4 n L4 L] L4 _ ”,
XVII (Karigudd Ai1s 50 h14°22 L15°08 115716 h15°10 h13°74 h13°62 h16°24 L 13774 1 13°86 M=14 56
(Karigudd) h15:66 1 14°78 115°32 11438 h15°92 h13°66 h14'08 h15'54 113°12 114°08 | o5 = ¢ 63
and l13°04 I
XV (Karabgati) w o 0910
15°58 14°50 1530 14°77 1§°51 13°j0 13°58 15°89 13°93 13°9~ C =73 414756
h37°38 h38°50 136°34 137°90 238°16 h39°98 A39°84 A38-02 139°26 1 37°68 M= 28“-18
. k3822 138-46 136°34 137°00 A38°20 h39°44 h37°80 A38°48 137°50 138°14 =3
XYV (Karabgati) .
l 40°34 w= 98
and 139°18 I
XVIII (Kathirigad) w=— ©°'1o
3780 3848 3634 37745 38718 39'71 39'29 38'a5 38'38 3791 | C = 71°3438719
hi1'54 h9'80l 9'14 1860 hri'toh 964 h10°16 hto'201 968 l10°54 | M= 10"-07
XVIII (Kathérigad) hro'24 1 9°86110°06 1 9°72 h10°24 h10°72 1 8°96 h10°6o 21232 1 11°00
and hi11°54 1 9 701 858 1870 h10°26 h10°38 l10°44 % 9'36 Ll 10°34 1 ¢°86 'l” = 20 °"40
XX (Chikk Nandihalligudd) w= ©79%
IT'Ir 9°79 9°36  9'or 10°53 10°25 9°85 10°03 10°45 10°4) | C = 68°55 10" 07
h31"26 h31°94 133°90 133°50 h30°98 h32°46 k33°20 A31°80 1 31°36 h32°06 M= 32"-05
X X (Chikk Nandihalligudd)| 431°64 231°72 1 32°66 {3434 h31°00 h31°28 [ 31°98 h31°20 h31°64 h32°74
and h31 42 132°40 132744 132778 h31°24 A31°24 131°82 B32°56 h30°84 h32-2a ';’ = 14 °QO
XXII (Yaltr) w = ©°797
31°44 33°03 3300 33°54 3107 31°66 33°33.31°85 31°28 33°34 | C = 69°33" 32" 05

January 1866 ;

At XX (Chikk Nandihalligudd)

observed by Captain C. T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on XXV (Kalkera)

M = Mean of Grou
w = Relative Weight

34°93 33°68 34°67 36:03 33°58 3485 35°07 36°18 33°25 34°07

(114 180°0’ 48°18° 228°12 86°24° 266°24° 129°86’ 809°86" 172°48" 852°48’ C = Concluded Angle
L4 L4 L] L 4 L4 L] L4 L] L] L4
h34°96 53380 233°80 136°58 h34°26 $33°58 134°50 A35°34 133744 134°06"
h35°32 133°68 135°12 135°60 A32°98 A34°96 £35°58 136°76 133706 133740 | pp_ 34763
XXV (Kalk 134750 133°34 h35°08 135°90 A33°50 h35°20 35714 136744 133724 h34°74
(Kalkera) d33'90 d35°88
w= 9 °36
and d34°86 5
XXIIT (Shamshergad) gg:, 5 » = ©°1t
C = 90°35'34"°63
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At XX (Chikk Nandihalligudd)—(Continued).
Circle readings, telescope being set on XXV (Kalkera) M = Mean of Grou
Angle between w = Relative Weight
00 180°0’ 48°18’ 223°1% 86°24' 266°24' 120°86" 309°86' 172°48' 3852°48' | C = Concluded Angle
R47°50 h49°48 149728 145°96 h49°00 h47°02 1 46°58 hy7'84 148°16 1 4708
hay 50 150700 14824 247°52 h49 64 haB 04 1 46°22 146754 1 4832 14862 v
147°98 149740 hyB8 73 147°28 h48°86 24836 1 47°16 146°88 147 04 h48 34 M= 47"99
XXIII (Shamshergad) d49°92 d49°32
T d47°94 w =93
X d47°70 = 0-11
XXII (Yaldr) d48'17 w
. C =37°35"47""99
47766 49°70 4875 46793 49717 48'08 46°65 47'09 47°84 48'or
hys 32 h43°34 0 44702 145734 h42°18 h43°36 1 44°50 h42°58 1 46°58 1 46°02 v
ha3°36 14446 143792 144726 hy3 10 h43°76 1 45°20 1 43°82 1 47°08 1 45°50 M= 44" 30
XXII (Yaldr) 144°86143°88 hy2°34 1 44760 h43°94 R43°62 L 4476 1 43°74 1 46°78 B 4443 v
and d 4418 d 43°69 t:? = 6 82
XIX (Kolanhatti) w=- 15
— o ’ »,
44718 43°97 43743 44773 42774 43761 44°82 43°38 46°81 45°31 C = 46752744730
h50°88 A50°82 2149°98 1 50°52 h52°28 A53°04 1 51°88 hg1°78 1 49°36 1 4898
. h51°66 15022 151704 149°04 R51°66 h52°54 1 50°68 Il 50°40 1 49" 74 148'24 M= 50"79
XIX (Kolanhatti) ls50°04 1 50722 h51'08 L 50°34 h50°98 As52°12 L 51°28 1 51°84 ! 50°16 k49°63
and d50°71 d 5268 w= 9 °04
1
XVIII (Kathérigad) |- w=- o1
— o , ”,
50°86 50749 5070 50727 51°64 53760 51728 5134 49°75 4898 € =35 o'5"79
h45°56 1 46°64 146°14 1 46°30 h46°82 h46°90 1 45°94 h47°18 146°24 1 48°24
ha560 1 47°24 1 46°38 1 46°38 h48°30 h4g5-78 1 46°66 1 46°68 1 46°38 h47°22 | 37 — 46*+76
XVIII (Kathérigad) 146°44 1 48°12 14856 1 47°14 h47°58 h45 12 146°28 1 45°78 1 45°88 h46°36
d47°62 ka7 30 d 46°04 . d49°33 |w = 14 -85
and 44893 | 4
XXI (Hirskummigndd) w = ° 97
, C = 44°52" 46" 77
45°87 47°41 47°10 46°61 47°57 45°96 46°29 46°55° 46°17 48°02 7
hs4°74 152°66 1 52°84 153°20 h54°02 h52°94 1 64°48 hs2°72 153°38 I52°10
hs4°86 152°66 152°72 15328 R53°86 h53-12 25382 15246 153°56 h50°38 | pf = 53”28
XXI (Hirékummigudd) 15380 153°18 150°58 5220 h53°20 h54°42 1 53°80 153°50 154°32 hg2'12
1 d53°12 h53°34 d53°60 d53'59 |w = 15 ‘35
an 45319 | 1 .
XXIV (Navaldr) w = © 97
C = 56°26 53" 26
54'47 52°91 52°37 52'89 5369 53°52 5403 5389 5375 52728
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At XXI (Hirskumm{gudd)

January 1866 ; observed by Captain C. T. Haig, R.E., with Barrow’s 24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on XX1V (Navalir)

M = Mean of Groups
o = Relative Weight

0°0 180°0° 43°18° 223°12° 86°24’ 266°24° 129°86’ 809°86’ 172°48’ 852°48' C = Concluded Angle
L] n Ld L4 ” ” L) " " n
. h56°06 hss 28 156°18 hs6 54 15548 155°88 156772 156°62 J55°86 1 58-24 | M = 56"°42
XXIV (Navalir) h56°68 h56 10 156°34 A58 48 155730 L 55°68 156°62 L 57°22 1 55°82 15682 _ -6
and hs6-16 h56°28 157°26 A56°90 L 5604 1 55°64 156°22 1 56°70 15580 157°58 "” = 19 *00
XX (Chikk Nandihalligudd) : 2= ©°°9
C = 49°43' 56" 42
56°30 5589 56°59 57°31 55'61 55'73 56'52 56°85 55°83 57°5S 49743 5574
sy b Lo dai o o Loy Lo L L o= e
. e 54726 h55°14 153714 h54°56 154754 $55°28 153796 152766 154736 153"
H(ChlkkN&;ldlh&nlgudd) h54'12 "55'04 153'38 h54 68 15534 154.02 ! 53°34 152.74 153.50 153.72 w = 13 -70
an 1§
—_ —3 ° .
XVIII (Kathérigad) ; w o7
54'54 55°36 53'82 54°63 55°30 S54'57 53765 52775 54°35 53766 | C = 52°39" 54" 26

At XXII (Yaldr)

February 1866 ; observed by Captain C. T. Haig, R.E., with Barrow's 24-inck Theodolite No. 2.

Angle between

Circle readings, telescope being set on X1X (Kolanhatti)

(d1 4 180°0’ 43°13" 223°13" 86°24" 266°24° 120°36° 809°36° 172°48° 852°48’

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

" » L] » " L] " ” " "

h46°14 h47°80 ha3°78 1 45750 h44a"12 h45°64 h45°62 ha5 52 h46°06 h46°32

. ha6 42 h47°66 ha4a°74 1 44710 h44°86 h46°52 h46°10 k4582 h45°68 k4634 M = 45”78
XIX (Kolanhatti) B46°54 h46°72 h44 60 h4s"38 h4410 546702 h45°94 hgb 14 h45° 04 h 4664
and h 4540 w = 10 *02
. I has 9z r _ 4
XX (Chikk Nandihalligudd) _ » = ©lo
- ; C =63°3345""78
46°37 47°39 44°37 44°86 44736 46°36 4589 4583 4589 46743
h35°24 h35°12 134748 134744 h37°68 %38°38 h35°34 h36°40 34792 h35°22 | M = 35”59
XX (Chikk Nandihalligudd)| #3562 #35°26 13416 135°76 h37°78 h37°26 h34°96 h35°54 h34°40 k3562
1 h35°86 A35°64 134774 134754 h37°28 h36°68 h34°36 h35'08 k3514 h34'74 |w = 8 ‘20
an 1
XXIII (Samshergad) w= °12
- (] ’ Y/
35'57 35'34 34'46 34°91 37°58 37°44 34'89 35°67 34'82 35°19 | C = 66°11"35" 59
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At XXIII'(Samshergad)

January and February 1866 ; observed by Captain C. T. Haig, R.E., with Barrow'’s 24-inch Theodolite No. 2.

Circle réadings, telescope being set on XXII (Yalir)

M = Mean of Groups

Angle between w = Relative Weight
. 245°21°  65°21’ 288°34" 108°34" 331°45' 151°46' 14°58' 194°58' 568°9’ 238°9 | C = Concluded Angle
] " " ] ] " " " " ] M: 37”-46
XXII (Yald h35°84 R37°76 h38-30 h36°86 137°48 137°92 h37°86 13686 h38-18 h36°44 :
(Yalir) h3464 3818 137°38 36790 138 0z 137°50 h38°24 136°12 3876 h38°20 |4 — 10 -0
and | #3574z h37°52 137°86 h37°06 13796 13764 h38°20 137°34 h39°66 h37°54 ||
XX (Chikk Nandihalligudd) w = © 10
= »6° 12" an”-
35730 3782 3785 36°9s 3782 3769 38'10 3677 3887 37739 |C = 767127377746
: h12°94 h12°78 211794 h12°10 1 13°82 L1276 h11°86 1 13°54 h12°48 h12'00 | M = 12”32
XX (Chikk Nandihalligudd)| h12°94 212°36 J12°72 h12°02 ! 12°58 J12°90 h11°58 1 12°68 h10°88 h10°34
and h12°28 h12°56 2113718 A11°50 J11°96 1 13°08 h11°96 2 12°80 h11°22 hi1'go |W = 22 °'JO
1
XXV (Kalkera) w =0 o4
12'72 1257 12°61 11°87 12°79 12'91 11°80 13'0r 11°53 1I1°41 |C = 38°26' 12”32

At XXIV (Navaluar)

* January 1866 ; observed by Captain C. 1. Haig, R.E., with Barrow's 24-inch Theodolite No. 2.
+ February 1867 ; observed by Lieutenant H. Trotter, R.E., with Barrow’s 24-inch Theodolite No. 2.

Circle readings, telescope being set on XX VII (Kundgol)

M = Mean of Groups

18'45 1841 19'09 18'07 20714 1847 1867 18°23 17°69 22°13

Angle between ] w = Relative Weight
0°1’ 180°1"  79°9’ 259°8 158°27° 338°28" 237°38’ 57°88’ 816°45’ 136°44' | C = Concluded Angle
+ h30°84 h28°74 h29°48 1 27°06 h29°26 h28-10 k2878 h27°38 h28'94 h29'08 | M = 28”55
XXVII (Kundgol) h29°92 h29°00 h29-06 ! 29'02 h28°10 h29-18 h26°68 k2800 ! 2878 h27°30
and h28-22 h29 22 128°02 1 27°96 h29'02 k2858 h28-60 %2876 1 27°86 128:62 |w = 20 °17
k2654 r_ ..
XXVI (Ganigudd) w = °° 5
— ’ ” .
29°66 28-99 28-85 28-0or 28-79 28:62 27°65 28°05 28°53 28°33 C =8¢ 1728754
%33°58 R32°96 h30°70 134°62 h31°38 h35°86 h30°64 h34°06 h34-88 h33°16
L = ¥ R e L A
: 33° 33° 34704 £ 34°42 033722 £ 32° 31°44 134750 ¢ 33" 31°32 .
XXVI (Ganigudd) ® b3 20 his oz h33-24 w= 854
and h33'02 h3z 72 r_ o ‘12
XXV (Kalkera) _ C= 47°53' 33" 50
33°15 33°15 3330 35'23 32°71 34°38 32°35 33°91 3405 32°77 :
Circle readings, telescope being set on XXV (Kalkera)
288°87' 58°36° 281°49° 101°49’ 825°0 145°0 8°18’ 188°18' 51°24" 231°24'
* ” n ” M= 18”'
XXV (Kalkera) ! " y " ! ! ! 94
d h18°88 k1812 A18'52 h1y7°9z 120°28 118°36 118°32 119'24 117°78 121°04 | = 5 -61
an h18°46 h18°62 h19-12 h18°56 119°90 /1848 11816 1 18°54 1 16°94 L 22708 |
XX (Chikk Nandihalligudd) h18°02 h18°50 h19'62 h17°72 1 20°24 11858 11952 1 16°94 1 1834 ! 2238 v = o 18
b1820 C = 47°34' 18”94
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At XXIV (Navalir)—(Continued).
Circle readings, telescope being set on XXV (Kalkera) M = Mean of Groups
le bet = Relative Weight
Ange between 288°87° b58°86’ 281°49° 101°49’ 825°0" 145°0 8°13’ 188°18' b51°24' 231°24 'g' - Con‘clllzged zlnggle
* L4 ) L4 n L4 L4 L4 L4 R n L] n M= 13,,.51
. o 11e h14°68 B14°40 h13°72 h12°58 113°66 11250 L1424 L12°74 L 12°76 L14°12
XX (Chikk Nandihalligudd) h14°04 h14°38 h12°66 h11'98 113°48 1 12°46 11282 L 13°76 112°94 113°58 | o = 25 *00
and . h13°16 h13°80 h13°74 h13°74 L1502 112°48 L 14710 11370 1 14°08 113°84 | |
XXI (Hirskummigudd : w= ° o4
— O Al v A,
13°96 14°19 13°37 12°77 14°05 12°48 13°7z 13°40 13°26 13°85 C =17349'13""51
At XXV (Kalkera)
1 January 1866 ; observed by Captain C. T. Haig, R.E., with Barrow's 24-inch Theodolite No. 2.
§ February 1867 ; observed by Lieutenant H. Trotter, R.E., with Barrow’s 24~inch Theodolite No. 2.
Anelo b _ Circle readings, telescope being set on XXIII (Samshergad) M= ?&I:l‘m of gvm“l;:
tw : = Relative Weight
nglo betwoen U 180°0  41¥ 22571y 8624’ 26624 126°36 S0°86 172°48 352°48' | O = Concluded Angle
I h16-”6 h '88 b3 " 8k " 1 ”. ” ” ” ” . — ” .,
4 hig 15°58 k1472 116°18 L 15°76 L 12°92 11392 L1564 116°64 | M= 15727
XXIII (Samshergad) h16°58 h15°14 h16°14 R15'00 L 15°94 L1710 2 13°60 1 13°78 1 14°38 1 16°10
and h16°32 h14°64 h15°03 k14792 L 15°16 b17°22 l12°92 L 14°60 L 13°56 L 16'04 | W = 7 61
XX (Chikk Nandihalligudd) L15°88 =03
C = 50°58 15”27
16°51 14'89 1558 1488 15°76 16°69 1315 14°10 14°87 16°26
-
1 h20°32 h20°42 h19-22 h21°46 l21°18 1 20°72 L2112 1 22°84 l21°12 l 21724 | M = 20”77
XX (Chikk Nandihalligudd)] 219-84 h20°54 A19°22 h20°88 [ 2202 1 19°08 l21°30 /1 22°34 119°88 l19°g0 .
] and h20°94 k2142 h19-52 h20°50 L 21°96 1 18°98 Z21°go L 21°68 2008 L 21°58 | @ = 10 70
1
XXIV (Navaldr) w_ °'9
20°37 20°79 19°32 20°95 21°72 19°59 21°44 22°29 20°36 20°91 | C = 98°50 20”77
Circle readings, telescope being set on XXIV (Navaltr)
0°0 179°69" 79°12 259°12’ 158°35' 838°36° 287°87° 57°37 816°46° 136°46°
§ n n n n n n n n n n M= 49”.73
XX1V (Navaltr) h49°28 h 4880 A 4838 h50'00 h52°76 h51°48 4866 h50°06 As1'00h50°16 | . — 5 88
and h51°68 h48°06 h50'54 54968 h52°76 h51°68 h48-38 k49 38 h 4828 hay'84 | |
XXVI (Ganigudd) h49°42 h49°46 ;:.:gig hso's4 h50°64 h50°28 %k 48:60 Ahsr-10 2:;:264 h 4846 v = o 1%
ha7 52 C = 82°57°49"'72
50°13 48°77 49°00 50°07 52°05 5I°15 48°55 ©50°18 48:58 48°82
§ h 792 h9'82 h 746 h 68 h 476 k 7°42 h 9'32 h8'34h 842 h784 | pr= 7”84
XXVI (Gani-gudd) h96sg h7°30 h5°40 h7°42 h 484 h7°34 h7°40 h 616 h1o'54 &k 876
h678 h 934 h7°30 h6°32 h712 h 718 h 964 h 810 h10°36 A 890 | = 6 ‘92
and Ak 9°56 k 778 k 7°62 1
XXVIII (Kénsérudi) w - °° “f }
8:48 88 6°72 6°87 6°13 731 879 7'5s3 924 850 C=062° 4 7784
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3()"_D.
At XXVI (Ganigudd)
March 1867 ; observed by Lieutenant H. Trotter, R.E., with Barrow’s 24-inck Theodolite No. 2.
Circle readings, telescope being set on XXV (Kalkera) M = Mean of Groups
Angle between w = Relative Weight

860°59’ 179°69° 79°9" 2569°9° 158°21’ 838°21’ 287°87° 67°36’ 816°48’ 136°48' | C = Concluded Angle
L] L] L] " " L4 L4 L] L4 L]
h36°76 136°78 h37°42 1 36°90 h35°88 h37°82 13866 A38:66 R37°80 h37'14 | M = 37729
XXV (Kalkers) h37°48 R36°32 h38:08 137°48 h35°92 h38°88 13800 A36°36 | 37°04 h36°24 .
k37736 h36°20 137°70 h37'84 h35°78 h39°44 136°90 h37°02 h37°58 k36°s8 |w = 15 27
and h36°98 1
XXIV (Navalir) w - © 97
. C = 49° 837728
37°20 36743 37°73 37741 36°14 3871 37°85 37°35 37°47 36°65 ,
h42°34 h40°34 h41°98 1 42740 h41°58 h41°34 1 40°78 h39°72 1 42°36 h41-20
h41°82 1 4002 ha1°98 1 41°34 h42°78 h38°88 1l 41°20 h40°08 13884 h41°86 | M = 41715
XXIV (Navalir) h41°36 h40°76 1 41°04 h43°02 h42°'50 1;138'_78 l41°54 hgo'10 |l 4142 h43°60
38°90 k3842 w= 4% 50
and - h39°50 1
XXVII (Kundgol) w_ ©°°13
C = 51°22" 41”13
41°84 40°37 41°67 42°25 42°29 39°48 41°17 39°97 40°26 42°22
h48°06 k4832 h48°74 1 48:38 h48:66 hso 7z 15016 h51°76 1 48°58 R 49°08
h49°96 150732 k48 42 1 48°58 h5o"16 k51750 1 4868 h50°28 { 51°66 A 49 78 M = 49”65
XXVII (Kundgol) k5018 h49°80 k4974 h48°34 h49°68 h50°62 1 4870 h50°72 h49°68 k48" 40 - 11 ‘12
. and d50°09 hsi-s8 ’l” =
XXIX (Indér) w>=°"9
: C = 62°37' 49”6
49°40 49°63 48797 48743 49°50 50°95 4918 50°9z 50°38 49°09 3749705
ha7°76 h46°80 h46°86 1 47°04 145 12047734 1 47°56 ha7°40 1 46°82 hso°c2
h46°00 1 45794 h47°24 148°74 1 47°14 148°18 146792 h47°50 1 45°58 h48°64 | M = 45717
XXIX (Indtr) hg7°00 145°46 ha6°10 ha5°74 1 47°38 146722 1 48°02 h47°04 h45°98 h 4866
h48-48 14836 k4878 |y = 12 -66
and h 46" 46 I
XXX (Rémankp) 5 = © o8
C = 58°40" 47”18
46°92 46°63 46°73 47°17 47°00 47°25 47°50 47°31 46°13 49°03
har'o8 R38°90 1 42°46 1 41°62 143716 1 41°24 1 40°16 kh 40°40 1 40°98 h 4042 v
140°68 h39°58 1 4064 h42°08 1 42718 1 40°70 13874 h40°00 1 42700 h41°88 M= 41"25
XXX (Rémankop) 140°76 h41°26 1 42°94 h40°80 1 42726 1 43°00 L 41°58 h41°10 h42°50 % 40°86 _ .08
and h41-86 w =12 °0
1
XXVIII Kénssrudi) w = © 08
— £9%712°41"%"
40°84 40°40 42°01 41°50 42°'53 41°65 40°16 40°50 41°83 41°05 C =511341""24
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At XXVI (Ganigudd)—( Continued).

Angle between

Circle readings, telescope being set on XXV (Kalkera)

859°60’ 179°69’ 79°9’ 259°9 158°21’ 838°21’ 237°37' 67°36’ 816°48" 136°48’

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

XXVIII (Kansgrudi)
and
XXV (Kalkera)

L4 " ” n Ld n ” L4 n n

h23°78 h24°9o 1 24°30 1 2244 1 22°26 h21°88 1 23°62 h24°86 1 26°08 K23 42

124796 h24°06 1 23°92 1 22732 1 20°40 122736 1 25°08 h24°72 1 23704 h24°62

124°64 h24'80022°36 h23°86 12112 122"12 12300 h23°80 h24°06 k23 76
k23 10 {2482
hz4°go

24°46 24°59 23°53 22°87 21°26 22°87 23°90 24746 24°50 23°93

M = 23”64

w = % 69

1

‘!_6 = 0 ‘I3

C = 85°56" 23764

At XXVII (Kundgol)

March 1867 ; observed by Lieutenant H. Trotter, R.E., with Barrow’s 24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on XXIX (Indir)

M = Mean of Groups
w = Relative Weight

0°0" 180°0" 79°13 250°13 158°24' 838°24' 287°85’ 657°85" B816°48 186°48 | C = Concluded Angle
L4 ” " L4 n L4 v n ” "
h56°82 k5832 h56°26 h53°44 h56°36 15872 h53°10 h56°44 R 54°66 h55°68 | M = 55793
XXIX (Inddr) hs4°90 hs57°88 k5548 k54746 156°76 L5766 hs5°80 h55°64 hs4 a8 h56°88
k55740 k56796 k57756 h54°80 155716 15842 h53°96 h57°86 153746 155°42 |w = 4 "51
and 15484 ' = o>
XXVI (Ganigudd) . w = 022
(C = 46°59"55""93
5571 57°72 56743 54723 55°78 58°27 s54'29 56°65 54720 55°99
hs2-18 h50°82 h54°00 h51°86 h50°38 1 48°46 h53°42 hs1°24.h53°08 h53°46
hs1-26 k5094 h53°36 hsz2 72 150°42 147790 h51°54 k5056 hsi 22 k5114 | M = 51764 -
XXVI (Ganigudd) hs2'52 h50"18 h51°96 h48°90 153712 1 49°24 h54°90 h50°82 I 53 12 k5456
h50°76 h49'68 153 14 hs3oz h53°62 ds1°04 15206 |w = 4 *60
and hsz-56 ' k5262 dso'gr |1 .
XXIV (Navaltr) w = °22
C =44°35' 51”65
51°68 s50°65 53°11 S1°14 51777 48°53 53°22 51'77 52712 52°43

At XXVIII (Kénsérudi)

February 1867 ; observed by Lieutenant H. Trotter, R.E., with Barrow's 24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on XXV (Kalkera)

0°0’ 179°69’ 79°4" 259°4’ 158°22’ 338°22’ 237°86" 67°36’ 816°47 136°47°

M = Mean of Gronps
w = Relutive Weight
C = Concluded Angle

XXV (Kalkera)
and
XXVI (Ganigudd)

LJ L4 L4 L n L4 L ” L4 L]
h3r-40 133°02 h33°62 h30°82 h32°40 A31°36 h31°00 1 30°36 231°88 k3204
h32°64 h30°28 h31°98 h29°34 h30°56 A28-64 h29°30 k30°74 h30°16 h32°62
h32'04 h31°82 h32°52 h29°56 h31°90 h29°74 h30°36 h29°84 R31°42 h31°10

32°'03 31°71 32°71 29°91 31°62 29°91 30°22 30°31 31'I§ 31°Qz

M= n"15

w = 8§30

I = o012

w

C =31°59'31""15
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At XXVIII (Kansérudi)—(Continued).

Angle between

Circle readings, telescope being set on XXV (Kalkera)

0°0 179°59° 79°4" 2560°4° 158°22' 838°22° 287°36° 57°36° 816°47 186°47

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

XXVI (Ganigudd)
and
XXX (Rémankdp)

n n " n L] " " L] L4 L]
h47°38 hg6°60 ha8-14 h47°76 ha7-20 ha7°98 ha7°34 1 47°50 ha7°70 hab 14
h48°54 h47°92 h46°08 h 4906 R49°50 ha7°98 h49-62 ! 45°80 A 4816 h 4328
h46°82 hq7°38 h45'06 h46°60 h46°66 54816 h48:82 h49"84 h46°70 h4s"72

h 4878 ha7°38 h 44 80

47°58 47730 46°43 47°81 48'04 4804 48°59 47°63 47°'52 44774

M= 47”37

w= 6"°79

I

'7’ = 0 I}

C = 64°10" 47”36

At XXIX (Indér)

March and April 1867 ; observed by Lieutenant H. Trotter, R.E., with Barrow’s 24-inch Theodolite No. 2.

Circle readings, telescope being set on XXXII (Karskyatanhalli)

M = Mean of Groups

Angle between w = Relative Weight
0°2’ 180°1 79°10' 269°10' 158°23’ 838°23’ 287°86’ 57°36’ 816°46’ 136°46’ | C = Concluded Angle
" " " L4 " L n L4 " L4
h31°06 h28-90 h27°72 h28-00 h28'58 h30°62 h31°60 h30°34 h27°32 h31-88
. h28'84 h28'98 h27°94 h29'52 h28'52 h30°76 h29°42 hz9'74 h27°38 h29°78 | M = 29”74
XXXII (Kargkyatanhalli) | #30°90 k30726 A29°70 h29°04 h29°14 k29°62 h30°76 h29°54 k32700 k2970
' 31°20 w = ¢ ‘03
and h3r-gz I .
XXXI (Bhedasghvegudda) k3300 w = ° 1

C = 53° 2729”76

30°37 29738 2845 2885 28'75 30°33 30°59 29'87 30747 30°45
h24-20 h24°96 h22°58 h23°92 h22°70 h21°60 h23°08 h23°26 h24°46 h23°36
h24°70 h24°74 h24°44 h24°48 h21°58 h23°32 h21"76 h23°00 hz22°24 h24"32 ”
h23°86 h22°52 h24°20 h22°28 h23°72 h22°02 h23°16 k2318 h21°26 h26-20 | M= 23726
XXXI (Bhedasgévegudda) h22°46 : k2404 h20°00
and k2432 | ¥ = 13 "58
k2348 | L o .o
XXX (Rémankdp) w = 7
C = 59°13"23" 27
24°25 23°67 23°74 23°56 22°67 22°31 22°67 23°15 23°00 23°61
h33°84 h36°68 h35°48 k3582 A34°16 %h35°78 h36°56 h35°46 h34°84 h34°82
h33°60 h34°64 R35°76 h34°92 h36-62 h33°36 h36°96 k36°20 h36°9z h36°28 v
] . k33'72 k3578 h33°72 h34°68 h34°48 h35°70 h36°26 h35°94 h36°60 h34-64 | M= 357 41
XXX (Rimankdp) h35°76 k36" 10 - ené
and :36:32 ':’ =12 "7
XXVI (Ganigudd) 35°3 — = o o8
C=67°1535"41
3372 35°70 35'40 35738 35°09 3495 36'59 3587 3671z 35°25
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At XXIX (Indir)—(Continued).

Angle between

Circle readings, telescope being set on XXXII (Kargkyatanhalli)

0°2’ 180°1’ 79°10° 239°10' 158°23’ 388°23’ 237°36’ b657°36’ 3816°46’ 136°46’

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

XXVI1 (Ganigudd)
and
XXVII (Kundgol)

L " oy L4 n n " L4 L4 L4
h14 18 h17°96 A16°14 R16°16 h17°66 h1g 70 h13°70 h16°10 A14°48 h17-9g0
h16-40 h17°88 h15°16 h16°76 h18°50 h16-92 h15°36 216°62 A16-62 h15°72
h14°62 h17°00 h14°84 h16°46 h18°32 h16°82 h18-12 h15°10 h15°58 h18°68

h16°88 h16°86
h16°62
1507 17°61 15°38 16°57 1816 16715 16°13 15°94 15°56 17°43

M= 16"40

w= 7 °51I

1

G = 0 °I3

C = 70°22' 16”40

At XXX (Ré4mankép)

March 1867 ; observed by Lieutenant H. Trotter, R.E., with Barrow's 24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on XX VIII (Kéns8rudi)

M = Mean of Groups
w = Relative Weight

0°1  180°1’ 79°18° 259°18’ 168°24’ 338°24' 237°87' 67°87’ 316°47’ 186°47° | C = Conoluded Angle
* n n " " L4 L n " L4 L4
h32°50 k34702 k35794 132700 h32°48 h33°56 h32°00 h33°46 £33°18 £33°30 | M = 32”-93
XXVIII (Kénsérudi) h31°46 h34°08 A35°04 A35°02 £33°86 A33°66 A32:66 A33°66 A32 10 h32°82
h32°12 h32°60 h31°60 h32°60 h32°06 h31°84 R31°54 R33°82 h31'00 k32°00 | w = 12 31
and h34°08 1 3
XXVI (Ganigudd) w . °°°
C = 63°35'32" 94
32'03 33°57 34717 33'21 3280 33'0z 32°07 3365 3209 32°71
k3858 h39°10 h39°14 1 40°74 h38-76 h38:08 h39°06 h37°74 h39-48 %3878
h39°90 h38-22 h40°88 1 39°go £38°58 £39°80 h41°04 A39°12 h41°06 h40°00 | M = 39”48
. h40°72 h37°86 h40'10 138°68 h36°74 h40°82 h41°90 h40°10 h41°52 k4002
XXVI (Ga.mgudd) h3968 h38'04 ]l38'74 538'88 w =11 ‘13
and h39°20 1
XXIX (Inddr) w_ °7°
C = 54° 3739”48
39'72 38739 40'04 39777 3803 39°33 40722 3899 40769 39°60
h 5°88 h 3°22 h 488 1 4°48 h 4°20 h 526 h 480 h 460 A 4°92 h 4°60 .
A h 4°68 h 446 h 296 ! 5°14 k 3°32 h 4°30 h 3°98 h 580 kh 4°86 h 278 M= 4”70
XXIX (Indir) hang hsgo haze 1642 h614 hgoz h1'g6 h678 hs'sohg28 | - o
and h 530 h 836 k398 v =15
XXXI (Bhedasgivegudda) 2= ©° 06
’ C = 58°51" 4”71
490 436 406 535 4'74 4'53 478 529 509 389 SESh 4T
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At XXX (Rémankdp)— (Continued).

Angle between

Circle readings, telescope being set on XXVIII1 (Kéns&rudi)

0°1’ 180°1’ 79°13’ 239°13’ 158°24’ 338°24’ 287°37’ 67°87’ 816°47’ 186°47'

M = Mean of Groups
w0 = Relative Weight
C = Concluded Angle

XXXI (Bhedasgivegudda)
' and

XXXIII (Menshigudda)

v " " " » " ~ " ” ”

h39°82 R40°90 £39°90 139°98 R41°90 h41°02 h41-32 ha1°26 ha1-30 h40°46

h39°66 h41°88 har°s4 1 41°52 h43°32 h42°54 h42°08 h40°16 h40°56 h 41°08

h40°74 h40°84 hgo 40 1 38-46 h43°26 h39°84 har- 58 h41°04 h40°06 h39°96
h39°74

40°07 41721 40°61 39°93 42°83 41713 41°66 40°82 40°64 40°'s50

M= 40//,94

w = 11 ‘45

1

» = ©°°9

C = 58 7740”94

At XXXI (Bhedasgavegudda)

April 1867 ; observed by Licutenant H. T'rotter, R.E., with Barrow’s 24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on XXXIV (Chandragutti)

0°0’ 180°0° 79°12’ 259°12’ 168°25’ 838°25’ 287°85’ 57°33" 816°47 136°47

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

L4 " " " " ” ” " n ”"

. h14 94 213°38 A15°86 h15'08 A14°08 h14°22 R13°96 h16°62 h13°38 A16°14 | M = 14”96
XXXIV (Chandragutti) | A16°46 h12°98 d17°9o h14°86 h14°12 h15°64 h13°04 h15°18 h13°86 R16°30
and : d15°96 h13°90 d14°30 h17°24 h12°16 h15°56 h15°28 R14°94 h13'52 h15°'50 |w = 6 °56
) hi4'58 d17°90 1
XXXV (Halsbail) w = ©°15
C - 430351 14”'96
15°79 1371 16°49 1573 13745 15°14 14709 15°58 13°59 15798
h32°82 23566 R31°24 R3340 h32°98 h36°60 h31°64 h32'80 h32°60 h31°34
h32°86 h35°90 h34°38 23318 A35°08 h33°88 R34°26 h33°24 R31°98 h32°26 v.
. h31°86 £33°78 £33°38 d31°58 h36°46 h34°86 A33°38 h32'82 h31-32 h32'58 | M = 337731
XXXV (Halgbail) i h33°56 3378 d33°76 h33°88 w= 6 -
and h33°18 h31 50 k3430 A
XXXIIT (Menshigudda) 335 w=° ‘16
C = 385333733
32°ST 357K 33°15 32772 34°36 34°78 33°49 32795 31797 32°06
h29°16 R29°36 | 28°30 1 27°64 h29°76 k2828 h30°00 h29°32 h28-88 k2820 »
. h28-86 h29°96 128 20 1 27°28 12714 h28°22 h30°48 k2962 h30°02 h2y"62 M = 28791
XXXIII (Menshigudda) h30'08 h29°34 1 28°80 129°42 12862 127 26 h29°50 k2798 h31°40 h28°98 _ .
and hz9°04 k2876 hz9°74 v =15 047
XXX (Réimanksp) v = 006
— o ’ ”.,
29°37 29°55 28-43 28°11 28°51 28-20 29°69 28°97 30'or 28°27 C = 61°29"28"92
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-At XXXI (Bhedasgivegudda)—( Continued).

Angle between

Circle readings, telescope being set on XXXIV (Chandragutti)

(o4 180°0° 79°12’ 259°12° 158°26' 838°25° 237°33° 67°85’ 816°47 136°47

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

" " " L4 n L4 L4 L4 L] "

h3a-14 B34°12 133774 134°82 233796 h34°34 h34°16 k36716 k34702 k35720

. h33°24 h35°16 135714 135732 134764 k3356 h34-a4 3426 h34°62 h33 70 | M = 34737
XXX (Rémankdp) h33°30 35°06 135786 13480 13470 1 34°54 h31°56 h34°56 h32°76 h32°74
and . h36°16 w =20 °50
, - k33734 I _ 60
XXIX (Inddr) » 5 .
C =61°5534""36
33'89 34'78 34'91 34'98 34743 34°15 33°93 34’99 33780 33°88
- h25°86 h24"60 1 25°34 124740 h26°20 h25°44 h25°66 h23°68 h26°08 %2856
h26°66 h23°06 1 24°62 12660 I 25°00 h27°88 h27°02 h26°70 h25°96 h26"34 | M = 25”86
XXIX (Inddr) bz_4'3o h25°08 | 2502 325:32 12490 1 27 14 h26°26 laz6:66 h27:96 h2684
26-28 h 2544 w= 9 36
and : d.25-88 1
XXXII (Kargkyatanhalli) w- °HY
: C = 88°16' 25”86
25°61 24°25 24°99 25'65 25°37 26°83 26°31 2567 26:67 2725
744746 h45°48 1 43°38 h43°14 h41°86 h42°36 hg1°9o h41°40 hgo"12 h38'66
| h4z'52 43°88 1 41°88 141768 h40°58 h40°28 k4150 har 46 h42°58 hgz°54 M= 42""10
XXXII (Kargkyatanhalli) | 5 41°66 %43°12 1 43°40 [ 40°00 h41°64 h39°14 h41°64 k43°74 hgo°70_h43 18 .48
and k4262 . 143754 h 4208 hazse (W= 774
1
XXXIV (Chandragutti) w=— °713
vo__ J ’ ”,
42°82 44716 42°89 42°09 41°36 40°97 41°68 42°20 41713 41°73 C = 65"49"42"09

At XXXII (Karékyatanhalli)

April 1867 ; observed by Licutenant H. Trotter, R.E., with Barrow’s 24-inch Theodolite No. 2.

Angle between

Circle readings, telescope being set on XXX1V (Chandragutti)

M = Mean of Groups
w = Relative Weight

859°59° 179°59' 79°13' 259°13’ 158°23’ 838°24 237°86’ 57°86° 3816°47' 186°47 C = Concluded Angle
L4 L » n L4 L] L L4 v n
13°52 h1ga 52 l15°24 L14°62 h13°66 h14°38 h13°74 h13* 88h1368;n3 20 | M = 14”25
. In 78 h14°66 1 14°86 1 15°38 h15°66 h14°88 h14-20 h13°34 h14°46 R13°68
XXXIV (Chandragutti) h[ 34 h14°18 1 13°22 L 15°92 h15°26 d13°16 h11°86 h15°60 L 11°60 A13°14 |w = 11 *71
and h16°84 1

XXXI (Bhedasgivegudda) w = °°9

C = 60° 8 14”26

15°12 14°45 14°44 15°31 14°86 14714 13°27 14°27 13°25 13°34
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At XXXII (Karékyatanhalli)—(Continued).

Angle between

Circle readings, telescope being set on XX X1V (Chandragutti)

M = Mean of Groups
w = Relative Weight

859°69 179°59’ 79°18’ 259°18' 158°23' 3838°24’ 287°86’ 67°86’ 3816°47’ 136°47 C = Qoncluded Angle
L4 ) L4 L4 LJ L4 L4 L4 L4 L4 L4
5938 Ahg70 1550 26°12 h7°10 h 706 606 h702 h§'22 h 728
hB8o9s hssz2 1406 1556 hos76h7°34 hs'48 h6'12 hsos hysa | M= 642
XXXI (Bhedasgévegudda)| A 540 kh 6°20 1 686 7 4°96 h 5°08 h 8'c0 ! 7°28 d 6°75 I 712 h 808
a h 6°46 1664 w =11 78
an A 620 I_ o608
XXIX (Indir) d 7°18 » = o
C = 38041' 6”'43
7°26 58t s5'77  5'ss  5°98 7'47 627 6°63 5°79 7763

At XXXIII (Menshigudda)

April and May 1867 ; observed by Licutenant H. Trotter, R.E., with Barrow’s 24-inch

Theodolite No. 2.

. Circle readings, telescope being set on XXX (Rdmankép)

M = Mean of Groups

Angle between w = Relative Weight
(1dvg 180°0" 79°1’ 269°1’ 158°89’ 838°39 238°1’ 658°1’ 816°48’ 186°43’ C = Concluded Angle
n n n n n n n n n n
hs1°62 h52-40 h49°70 h50°42 h53°24 h50°82 h49°82 1 49°94 % 49°68 hag 40
k5098 h49°88 h50°50 h51°94 h52°50 h51°64 h50°42 1 49 78 h50°44 h51°32 M= 51701
XXX (Rémankdp) hso'go h53°26' k5240 h53°34 h51 16 d49°78 h4g 02 151°16 h54°18 hs51°56 _ .
and hs1°82 hs2°33 h5i°43 h 4788 w =10 "24
k5090 ) k4984 L= 6 10
XXXI (Bhedasgivegudda) w
C = 60°22' 51”:02
51°17 s51°65 &§1°23 51°78 5§52°30 50°75 49°75 50°29 50°40 50°76
h15°46 h12°26 h14°70 h15°80 A13°86 h16°18 2 14°72 h14°20 h15°36 h17°02
;‘uz'sg ,h‘xz'gz ’1:15'20 ;:14'94 :13’00 11:16'80 l15°82 :14'38 ;:xrzz 215'24 M=14"g0
15°08 A11°78 h14°64 A13°00 h14°00 A16°10 1 16°20 h14°98 h13°14 h14'80 =
XXXI (Bhedasgévegudda) | 1532 h1g°14 hi15-04 hi7° 10 = 8-
and 214'16 =99
XXXIV (Chandragutti) 13790 » = © 12
C = 59°27"14"-88
14°60 13°'19 14°85 14°70 1362 16°36 15°58 14°52 15°71 15°82
h20°28 h17°66 h1g°22 h16°72 h18°44 h16°68 h15°98 h18-10 A18°08 Ah17°'00 | M = 17”69
XXXIV (Chandragutti) h18-48 h18°16 A18°20 h16°34 h18°46 h16°80 h16°62 h39°36 h16°84 h17 42 .
and d18°22 h17°88 h18°88 h17°08 h17°96 K16°58 h17°34 h17°48 h16°58 A17°96 | w = 11 ‘50
1
XXXV (Hal¥bail) w = °99
18°99 17°90 18'77 16°71 18729 16°69 16765 18°31 17°17 17°46 | C = 43°35 17”69
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81—p,

At XXXIV (Chandragutti)

* May 1867 ; observed by Lieutenant H. Trotter, R.E., with Barrow’s 24-inch Theodolite No. 2.
t December 1872 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughton and Simms’

24-inch T'heodolite No. 1.

Circle readings, telescope being set on XL (Hénnavalli)

M = Mean of Grou

Angle between w = Relative Weight
0°l’ 180°1’ 79°18' 259°13’ 158°25° 338°25’ 287°87’ 57°37 816°650’ 136°49’ C = Concluded Angle
L4 " ” » n ” L4 ” " " ’
+ 12878 12857 123'06 533'45 229'17 22%80 izq’sz 12884 229'64 k2981 M = 28"-93
: l29°04 1 29722 1 2869 | 28:63 h29°04 h28°09 ! 27°52 | 28-42 h29*47 h30°'35 _ .
XL (Honnavalli) h27°37 12841 129°13 029742 h28°46 h29°75 L 27°91 1 28'70 h28-31 k2850 |¥W = 33 30
and I =0 ‘03
XXXIX (Koramfr) e an.
28-40 28'73 28'96 29°50 28°89 29-21 28°32 2865 29°14 29°52 C = 49°25'28793
l10°98 A11°27 1 10°55 11168 h10°49 hr2°22 l10°17 L 11°31 h10°89 A 9°76
t l11°49 h11°s5 11049 1 10°84 h11°56 ht1-og I 12°81 L 10°79 h11°68 k1033 | M= 1”14
XXXIX (Koramfr) lirr17 lxz-27 l11°53 8 9°92 h1o°37 h1xr°92z l1x°24 1 10°16 h12°22"h11°47 _ .
11124 w = 31 ‘62
and l=o0 ‘03
XXXVI (Hukaligudda) ' 'C” = 54044’ 1171
11°21 11°70 10°86 10°81r 10°81 11°74 11°37 10°75 11'60 10°'53 4
+ 147734 ha6°96 1 48'04 14607 1 46765 h 45718 148707 145°78 h47°79 46796 | M = 46”83
. 14775 ha587 1 47°23 147°70 146°70 h45°36 1 46°44 1 46°60 %k 46°89 h47°31
XXXVI (Hukaligudda) | 46791 45°38 h48-01 ha7-25 147°07 145742 1 47°76 1 47°40 h 46740 h46°69 [ = 16 -go
XXXleinl bail) 'l” = 0
(Halgbai
47°33 46°07 47°76 47°01 4681 45°32 47742 46°59 47°03 46°99 | C = 51°30" 46”83

Circle readings, telescope being set on XXXV (Halgbail)
0°8’ 180°8%

79°12’ 259°12 158°27° 888°27’ 287°86° 57°86’ 816°49Y 186"49"
” ” " " " " oo " " ” M= 37”’09
h36°62 h36°96 h38°18 h35°62 h36°60 h36°72 h36°54 h37°80 3876 h37°94 _ 26
» k3854 h37°98 h36°86 h38-02 h37°42 h35°50 h35°56 h38°9z h38-16 h3g9'54 |¥ = 15 2
XXXV (Halgbail) h35'80 h35°32 h37°56 h36°62 k3836 h37°16 h36°70 h37'50 d36°77 h36°32 | L — o .oy
h 3850 A37 60 d35°'82 d34°90 235°58 |w
and d37°76 d38-02 | C = 38°53" 37708
XXXIII (Menshigudds) d34°38 .
37°37 3697 37°53 36°52 37°46 36746 36°27 3807 36'79 37°48
h60o°92 h60°82 h60°98 h62°14 h62°10 h60'64 h60°68 hA61°18 h62°38 h58-28 . ,
h59°46 h59°54 h61°18 h6o°72 h62°42 h61°12 h60°82 h60'26 h59°56 h58:88 | a1 — 60%+73
* h60°24 h60°16 h60°48 262°58 h60°98 A61°40 h60°82 h59°58 As59°40 h61'82
XXXIII (Menshigudda) dsgor h6o°80 |y = 15 36
and d60°62 d6o"41 |
— = 0 °*07
XXXI (Bhedasgivegudda, w
( givegudda) C =38 4 o1

6o°21 6o'17 60°88 61°81 61°83 6105 60°77 60°34 6o'19 60°06




38—'D MANGALORE MERIDIONAL SERIES.
At XXXIV (Chandragutti)—(Continued).
Circle readings, telescope being set on XXXV (Hal&bail) M = Mean of Groups
Angle between w = Relative Weight
0°8’  180°3’ 79°12 259°12' 158°27 838°27° 237°36° 657°86° 816°49’ 136°49’ | C = Concluded Angle
n ’ L4 L4 L4 n L4 n L4 L4 I 4 _ ”,
» h 68 h 704 hs26h724 h69gs 818 hy°32 h872 k834 h8y2 M= 7”35
XXXI (Bhedasgévegudda)| % 70z h 8:62 h 5°88 h 6°46 h 6°04 h 7°96 h 7°80 h 824 h 7°30 h 876 |, — 17 *9o
k744 hy724 hy20 k702 hy7°52 hy7°28 ho6°42 k774 640k 7°68
and 1 =606
XXXII (Kargkyatanhalli) w S
711 763 6°11  6°9g1 6°83 781 718 8°23 7°35 8-29 C =54 2 7735

At XXXV (Halébail)

and Simms’ 24-inch Theodolite No. 1.

1 May 1867; observed by Licutenant H. Trotter, R.E., with Barrow’s 24-inchk Theodolite No. 2.
§ November and December 1872 ; observed by Lieutenant J. R. McCullagh, R. E., with Troughton

Angle between

. Circle readings, telescope being set on XXXIII (Menshigudda)

M = Mean of Groups

w -= Relative Weight
0°1’  180°1’  79°12° 259°11’ 158°25' 838°26° 237°36’ 67°36" 816°25° 186°25’ | C = Concluded Angle
L4 ”n " " " " n n ” L4 M- ”.
1 l157°00 157 48 h56°56 h58-12-h58-82 ?56 34 hss 70 h58°82 156°66 1 57°52 =572t
: 156°98 157°58 hg7°42 h56°58 As57°50 hg7°16 As6" 86 hs7°24 155°84 15858 = .
XXXIII (Menshigudda) 154772 157 40 h58:68 h56°10 h58-14 A57°24 h57°70 h58°30 156716 I 57°10 1:’ 15 20
and - = 0 '07
w
XXXI (Bhedasgivegudda) . ARO Al pmlt.
gmest 56°23 57°49 57°55 56'93 5815 s6'9r s6'75 581z s6-2z spop3 |C =38 357
l11°341 934 k1118 h 9°88 k1072 h1c'go h1z'20 h 77221 9'82 110°32 | pr — 1o 46
1 l12°44 ! 9°38 % 9304 958 hi1o'20 h10°24 h10°'5s0 h 9-72 I 11°80 ! 1128 - 4
XXXI (Bhedasgivegudda) 112°48 1 10°86 A10°36 h10°26 & 9 46 h10°g0o & 9°74 2 9°34 l10°88 L 11742 |, t °55
9°54
and %} = 0 ‘09
XXXIV (Chandragutti) 12’09 9°86 10°28 9'9r 10°13 10°68 1081 8°96 10°83 r1°'0OI C = 59°27" 10”45
Circle readings, telescope being set on XXXIV (Chandragutti)
120°6’ 800°6’ 199°19° 19°19’ 278°30" 98°30° 857°42' 177°42’ 76°54" 256°54’
M= 25"-58
" " L) L4 ” L4 L] ” L] L4
§ . l25°50 72530 2 25°61 125°33 12647 126°03 has'67 k2651 h24°81 k2602 | ¥ = 24 "40
XXXIV (Chandragutti) | 7 2645 124 56 l24°54 l25'04126°45 12477 h26" 34 h25°72 h24°12 h25°62 | 1 _ 04
and 126°58 1 25°61 02648 124°47 125°03 124°64 h26°88 h25'26 h25'60 h25°41 | w .
C = 56°42" 25”58
XXXVI (Hukaligudds) SOT42 2575
2618 25°16 25°54 24°95 25°98 25°15 26°49 25°83 2484 25°68
§ l1g4°05 212°81 L1247 113°62 113°51 l12°74 h13°51 h13°05 h14°50 h15°79 14"
XXX VI (Hukaligudd l1409 l12°47 114723 13°05 113°77 1 13°93 h13°92 h15°29 A15°03 h15°03 M= 13793
Tukaligudda) l13'5s0213°60 21267 l14°c5l13°14 012" 241414961116041115 22 B15°10 |4y = 11 -24
and his°37 1
. — = 0 '09
XXXVII (Kaltigudda) w o
13°88 1296 13°12 13°S7 1347 12°97 14°13 14°94 1I14°92z 15°31I C = 6372213793




PRINCIPAL TRIANGULATION. OBSERVED ANGLES. 39—D
At XXXVI (Hukaligudda)
December 1872 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughton and Simms’
24-inch Theodolite No. 1.
. 1 . . N M =M f Gro
Angle between Circle readings, telescope being set on XXXIV (Chandragutti) »- R:l:!:i:’e Wei‘;‘l):t
,0°1 180°1  79°18’ 269°18’ 158°25’ 838°25' 237°37° 57°87 816°49’ 136°49’ | C = Concluded Angle
” " L4 ” n n L4 L4 n L] »
143°96 143°83 144791 144°19 h46°87 k4585 has 92 h4q 25 h4s5°86 h4s5°06 M= a4"79
XXXIV (Chandragutti) | ¢ 45°55 845744 £ 44755 0143°39 k4598 hasa 72 haa'62 h43°79 143715 lag'so |, _ 23 53
d 144°92 £44°36 145719 1 45°17 h45°03 h45°64 h44 90 ha5 18 1 43°44 haa'47 ||
an ka4 24 — = 0 '04
XXXIX (Koramir) © = 74% 27" 42”78
44°81 44°54 44°88 44725 45°96 45°40 44°81 44741 44717 44768 = 7427 44777
L57°57 15685 L5822 L57°40 hs6°99 k57°51 hsy'37 hs56'59 hsy 24 L5685 | M = 57”34
XXXIX (Koramfr) 157729 L5645 156°72 L56°71 hs6°97 hs6°72 h58'83 hs58 15 L5846 5664
and 157°21 h58°25 15745 256'33 hs6°42 h57°63 h57°56 h56°96 1 58'05 h58'55 |w = 42 "29
57°34 1 _ .
XXXVIII (Dindémane) 1 w_ ° 02
57°36 57°18 5746 s6'95 56°79 sS7°29 57°9z 57723 57°9z 5735 |C = 82°41" 57734
140°84 141703 L 40°50 141749 h38°87 £39°33 A38°31 h38°87 h39'06 l40°57 | M = 39”86
XXXVIII (Dindémane) | 41705 L 41°78 L 41°31 L 41°14 h38°80 A 3876 h39°29 k3842 L 40°76 I 4115
d h38:35 h38°68 139°74 1 41°62 h38°94 h38°57 h39°56 h39°81 l40°go A39°26 |w = 13 ‘IO
an 13971 1 40°33 {3923 h40°44 1 _ 008
XXXVII (Kaltigudda) o= °°
3999 40°46 40°52 40°87 3887 38'89 39740 39'03 40°24 40°33 |C = 87°18" 39”87
14672 148°20 1 47°08 1 47°15 ha7°84 ha8 42 ha7°a4 h48°56 h48°39 h47°34 | M = 47”59
XXXVII (Kaltigudda) | 246°91 A49°65 146°98 7 47°18 h47°06 h48°47 h48 14 h 4819 L 47701 1 47°43
d ha7°81 146°35 0477921 46°99 h48°08 ha8 21 hg7°82 h48°69 1 46°20 1 47°77 |w = 24 *30
an 146°37 - * 45°86 1 _ .
XXXV (Halgbail) w - © o4
47°15 47°64 47°33 47°11 47°66 4837 47'80 48°48 46°87 47°51 | C = 43°44" 47" 58
. 150°22 148763 148792 1 49°83 h49°92 h51°07 hs104 hst 19 L 49°51 h50°88 | M = 50”11
XXXV (Halgbail) 1 49°89 h50°57 1 49°65 1 49°25 hA50°71 hs5o°27 h49°75 hs5o°52 150°54 1 49°94 w = 35 70
and h50°96 1 4887 1 49°96 I 51°20 h5o'02 h50°46 h49-49 h50°31 1 49°90 I 49°82 5
XXXIV (Chandragutti) w . ° 98
50°36 49736 49°51 s50°09 30°2z2 50760 5009 50767 49798 s50°21 | C = 71°46" 50" 11

At XXXVII (Kaltigudda)

November 1872 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughton and Simms’

24-inch Theodolite No. 1.

Angle between

Circle readings, telescope being set on XXXV (Halgbail)

M = Mean of Groups
w = Relative Weight

0°2" 180°1' 79°18’ 259°18’ 158°25' 838°25° 287°87 57°87 816°49’ 186°48’ C = Concluded Angle
L) L4 ” n L4 L4 n ” n n »
159°98 160°38 161°17 L 60"15 h61°05 h59°86 60" x6 15931 159 22 1 60°61 M = 60”32
XXXV (Halsbail) 16136 161°45 158°36 1 60°00 h59°82 h61°94 162°26 15920 16135 ! 6062 w =17 ‘74
d 16061 160°74 161726 15875 hsg 40 h61°52 1 60°80 2 59°61 1 59°56 5958 ]

an h60°09 ! 62°13 159°36 — = o *06

XXXVI (Hukaligudda) 'C" ot .
60°65 60°86 60°26 5963 6o'o9 60°85 61°34 59°37 59°87 60°27 =72"53 ©0°33

* This value should be 47°18 : the error was not detected until after completion of the calculations.




0°2” 180°1" 79°18’ 259°13’ 158°25’ 838°25° 287°37' G567°37° 816°49° 186°48’

4,0_D MANGALORE MERIDIONAL SERIES.
At XXXVII (Kaltigudda)—(Continued).
Circle readings, telescope being set on XXXV (Hal&bail) M = Mean of Groups
Angle between w = Relative Weight

C = Concluded Angle

XXXVI (Hukaligudda)
and
XXXVIII (Dindémane)

L] » n L4 L4 " L] ” L4 L4
74 117°66 h17°44 h16°34 h18°33 h17°97 118°37 1 18°51
‘33 01721 h18°48 Ah16°71 h17°77 h17°00 1 17°83 11836
17 119°20 A18°54 A18°18 h17°41 L17°56 L1 17°66 {17°83

17°49 18°72 17°'05 1802 18°15 17°08 17°84 17°51 17°95 18°23

M= 17"-80
W =24 °59
L= o ‘04

w
C = 3833"17"79

At XXXVIII (Dindémane)

January 1873 ; observed by Lieutenant J. R. Mc Cullagh, R.E., with Troughton and Simms’

24-inch Theodolite No. 1.

Circle readings, telescope being set on XXXVII (Kaltigudda)

M = Mean of Grou

Angle between w = Relative Weight
178°10/ 353°10’ 252°22’ 72°22’ 881°34’' 151°84' 60°46' 230°46’ 120°68’ 809°58’ | C = Coucluded Angle
: 1°97 R 203 12756 1287 1206 Il 101 h2-13 h1°67 k 3°12 : 2°41 | M= 2”20
. 259 h2°43 1 2'92 1304 L 1°16 1 1'80 h 3744 h 179 h 288 A 1°45
XXXVII (Kaltigudda) hi1gohzy3 log7 1129 1370 V122 h248 h1°36 h 3704 h318 |w=29 14
and 1202 hizr |,
XXXVI (Hukaligudda) w = ©7°3
C =54° 8 2"-20
2'15 2°40 2'02 2°40 2'24 1°34 2°68 161 301 2°19
h 684 hs98 1577 16°74 16°45 16°20 k701 h54x h6°29 hs5-36 »
) h 725 hss2 160z 1666265t 1695 hs's9 hs36 ho619 h 741 M= 6"31
XXXVI (Hukaligudda) | % 6-24 5 5758 18°96 1 747 L 472 1 6°46 h 6°14 h 562 h 5°63 h 593 =22 76
and 1671 hy762 |¥ =123"°7
l — .
XXXIX (Koramir) w = O o4
) — £nC 41’ -A¥.
678 569 687 696 58 654 625 546 604 658 |C 0% 41 6732
k5698 hs6-21 157°80 L57°41 156°77 1 57°45 hss a5 hs6'43 hs653 As8°36 | 0 .,
X k5565 hss 75 157740 L 56730 157709 156°81 h56°09 h57°33 hs56°25 hs7 44 = 50771
XXIX (Koramir) hs5°90 h56°29 15526 155°43 1 57°43 1 56°02 h56°39 A58 43 hs6°29 57 30 _ .
and 158'0 w = 20 °13
9 1
XLII (Kédashidri) w - ©°9
. : : C = 56°19" 56”71
56°18 56-08 s57°14 5638 s57°10 56776 55798 s57°40 56736 57770
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At XXXIX (Koramir)

January 1873 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughton and Simms’ 24-inch
Theodolite No. 1.

!

Circle readings, telescope being set on XL (Hdnnavalli) M = Mean of Groups
Angle between w = Relative Weight
0°Y 180° 1 79°13’ 259°13" 168° 80’ 388° 80’ 287°387 67°87 816°49’ 186° 49’ C = Concluded Angle
h17°64 hrz 71 118°63 117°09 h18°49 h17°55 h16°82 1 16°47 1 18°42 116°94 | M = 17”13
XL (Hénnavalli) h17°96 h18'02 1 18°13 116°47 h17°34 h18°34 h16°74 L 15°85 L 17°69 1 16°51
116733 h17°30 L 17°09 1 16°87 h15°63 h16°82 116°09 L 16°42 116°86 [ 16°31 |w = 22 *36
and h16°21 1 )
XLI (Hugadj) t; = 0 '04
C =81°35 17713
17°31 17°68 17°95 16°81 16°92z 17°57 16°55 16°25 17°66 16°59
h10°46 h12°02 l10°42 L 10°15 h10°27 h10°06 h11°28 l10°13 1 11°14 L10°54 | M = 11”711
XLI (Hugadi) h1o'47 l12°22 L 11°06 210°88 A11°88 h10°36 Ar1°19 l12°11 J 1110 L X1°30
d tw1°32 l1z'o5 1170 l1o°11 hxr-3z hir-23 L11°96 L1047 L11°77 b12°27 |w = 29 40
an I
XLII (Kddashadri) w = °°93
10°75 12°10 11°06 10°38 11°16 10°55 11°48 10°90 11°34 11°37 [C =63°11' 11”11
t32°19 h31°52 133°22 133°86 %33°26 h34°80 h31°21 133°77 ! 31°45 132" anm.
XLII (Kédashddri 131°87 131°71 13276 13232 h33°76 h35°03 h33°27 3201 [ 3244 I 31°04 M = 32”77
(Kodas ) h33°74 130°91 h33°10 1 33°64 A33°67 h33 11 l32'0t 133°801031°33 173218 w = 10 45
and h33°78 I
XXXVIII (Dindémane) ' w =~ °°1°
! = 6a° 17 227
3260 31°38 33703 33'27 33°56 34'31 3257 33'19 3174 32704 |C = 0971732777
15848 h59°35 155°20 1 57°24 h57°46 h58°80 h60°33 15832 L 57°36 ! 5868 M= =8
; 457°35 hsg 21 157°93 k5885 hs57°96 h 5885 h58'80 L 59°09 k58 52 157743 =594
XXXVIII (Dind¥mane) | ;56-77 35926 hs7 13 hs57°49 hs7°08 hsg 15 159728 158-65 hsy'64 5819 |, _ o -8y
and k5873 »
XXXVI (Hukaligudda) w = © o8
— 0 K7 -QW,
. 57'51 59'37 57°25 5786 5750 5893 59'47 58°69 s57'84 5810 |C = 3473658723
1504 ha'a9g U574 Paz7 k432 h3ob h3yy 0314 1654 La'19g | M= 4766
XXXVI (Hukaligudda) | » 6°23 5 5°84 25°63 h 401 h 4°59 h 2°89 h 341 1318 h 569 1587
(an‘; & ) P5°37 1386 k528 kh4°58 h4'99 k489 24743 b 4°58 h 490 k460 |w =13 50
1
XXXIV (Chandragutti) w — ° 797
' 5°55 473 5°55 4745 463 3°61 387 3763 571 489 | C = 50°48 4766
- k5458 Asq°32 256707 25§°|t hss5°9o As5 52 h56°13 257°43 15426 157°69 | M = ce”.
XXXIV (Chandragutti) | ¢ 5462 h53°96 15634 I 55°07 hs5421 h54°68 hs56°52 L 56'86 154796 4 56°79 35757
and 154763 154°55 b54°55 hsg 12 h56°76 A55°39 156738 hs7°46 d 55701 157°25 | = 8 ‘Io
. 1
XL (Hénnavalli) » = © 12
54°61 54'28 55°65 54777 55°62 55°30 56734 57°25 54°74 57724 | C = 60°30 55" 57
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At XL (Honnavalli)

and Simms 24-inch Theodolite No. 1.

December 1872 and Jomuary 1873 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughton

Circle readings, telescope being set on XLI (Hugadi)

M = Mean of Groups

Angle between w = Relative Weight
127°17 807°16 206°28' 26°28' 285°41' 106°41 4°63' 184°6% 84°4’ 264°4’ | C = Concluded Angle
” L4 L4 L] L] ” L4 L4 L4 ”
. 13866 1 38°31 138°41 13853 A38°72 h38-20139°07138°53 h38°71 h38-58 | M= 38”28
XLI (Hugadi) 137°66 137°35 L3885 13855 h37°62 13794 138°06 137°50 h37°93 h39°39
and 13817 137°09 137°53 138 25 h39 00 3830 1 37°74 ll37'58% h38:36 A38°50 | w = 50 - 56
39° 1
XXXIX (Koramir) » = © 02
C = 57°11" 38”28
3816 37°58 38:26 38°44 38745 38'15 3829 38:36° 3833 3882
13825 13893 137°62 137°34 h37°28 h37-27 139'08 1 38'73 A3y 58 h37'45 | o0 o,
. 137°25 139°33 137°63 £38°55 h36°72 h37°32 13861 137°97 h36°89 h37 71 = 357705
XXXIX (Koramtr) | 738-68 138'31 13810 138°15 £36°64 h37°47 L39°51 139°47 h37°59 A38°39 .
1 28- w = 20 ‘08
and 30°95 1
XXXIV (Chandragutti) 1y = © 05
: A C - OO ’ 8II,°
38'06 38°86 3778 38'o1 37°40 37°35 39°07 38°72 37°35 37°85 7e° 3 35705

At XLI (Hugadi)

24-inch Theodolite No. 1.

January 1873 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughton and Simms

Circle readings, telescope being set on XLIII (Siddeshvar)

M = Mean of Groups

Angle between w = Relative Weight
0°1’ 180°1" 79°13’ 2569°18’ 158°26’ 838°25' 237°38° 67°87 816°49’ 186°49’ | C = Concluded Angle
L " L] n " " " L4 " "
. . hz203 h242 V2276 12216 1 274 1 4°60 h 362 h2s7 1322 128 |M= 2”89
XLIII (Siddeshvar) h277 h318 1160 l259 1337 1298 ha1g h1°98 14710 1292
and h 273 h248 L2271 12°85 1 2'55 1327 h3oz h293 1296 1249 ’f = 34 °50
XLIV (Bisale) w> © 9
— O nm! AV,
25t 269 2°36 2°53 2°89 362 361 2749 3°43 2°76 ¢ - 33727 2789
h29°96 h31°07 129°97 129°54 130742 12862 h29°15 h29'59 129°24 130°58 | M = 29”65
XLIV (Bisale) h29-21 h29°93 13004 13015 1 29°97 L 2870 h28°75 h29 21 l 29°07 I 2921
and 130°97 h29°45 L 29°99 L 29°31 130°86 1 29°03 hz9 11 h28'89 12916 1 30°37 |w = 26 30
I
XLII (Kédashédri) w > ° %4
30°'05 30°15 30°00 29°67 30°42z 2878 29'00 29°23 29°16 30°'05 | C = 56°36" 29”65
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At XLI (Hugadi)—(Continued).

Angle between

Circle readings, telescope being set on XLIII (Siddeshvar)

M = Mean of Groups
w = Relative Weight

0°1’ 180°1 79°18’ 259°18’ 158°26’ 338°25’ 287°88’ b67°87 816°49° 136°49’ C = Concluded Angle
L4 n L4 L4 L4 L4 n n n n
h24°58 h2402 126°82 12604 124745 1 25°54 h26°06 kh25°59 I 25°15 1 25°35 M= 25""45
XLII (Kdash4dri) h26°20 h26"02 1 25°37 1 25°83 124797 1 26°67 h25°31 h24°99 I 25°13 1 2469 _ .
and 126°04 h25°44 L1 25°01 12581 224745 1 25°56 h26°37 h24°go 2 25°19 L2593 ’x" =35"7°
XXXIX (Koramiir) , w °°'°.? i
25°61 25°16 25°73 25°89 24°62 25°92 25°9r 25°16 25°16 25°32 C =5531"25""45
h7°16 h 624 1647 2828 16°26 16°06 h6°72 hy17 17051755 | M= 671
XXXIX (Koramir) h o1 627 16:68 1 7°56 1630 158 h68 h647 1661 619
i h 58 hyo8 1751 1692 1634 1619 hs5'8 hb6goly16 12665 |w =41 70
an
1
XL (Honnavalli) w = © o2
’ 6°68 6°53 689 7°59 6°30 6'03 6°49 685 6°9s4 6°8 |C = 41°13" 6”71

At XLII (Ksdashédri)

January 1873 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughton and Simms’
24-inch Theodolite No. 1.

Angle between

Circle readings, telescope being set on XXX VIII (Dindémane)

M = Mean of Groups
w = Relative Weight

0°1 180°1 79°14° 269°14’ 158°26’ 388°26° 237°87° 57°87 816°49’ 136°48’ C = Concluded Angle
n " n " o n n n L4 n
:ss'sg 234'28 532'88 233°2I ;:34'94 ;‘,34'6§ ?33'52 533'38 533 or §31'26 M= 33”45
; 33730 £33°50 ¢ 33°15 £ 34729 R32°21 h34°48 £33°90 ¢33°02 ¢ 33°52 {33707
XXXVIII (Dind¥mane) | ; 53.36 p34-42 132762 132783 h32°83 h34-4z h32°16 L 3422 | 32°55 132°66 | 'w = 23 ‘98
and k33°30 LS
XXXIX (Koramir) 2 = 4
C = 54°22"33"" 45
33°41 34’07 32°88 33°44 33°32 34°50 33722z 3387 33703 32°73
k2648 h26°94 126°68 1 27°19 h26°06 h26-43 1 26°30 1 26°50 1 27°02 | 28°22 ”
. h26°35 h28-23 1 26°47 1 26°40 h26°94 h27°12 1 27°31 1 26°79 1 28°76 1 2735 M= 27"12
XXXIX (Koramiir) h26-81 h26°69 ¢ 26°15 2 27°58 h27°11 h27°52 1 28°88 1 26°95 1 29735 12759 _ .
and k2653 12838 126°81 ':’ =24 "34
XLI (Hugadi) w= © %4
— O s ml Aml,
26°55 27729 26°43 27°06 26°70 27°02 27°732 26°75 .27°99 27°72 C = 6117727713
h12°40 hro'71 113°35 J12°02 h12°74 h1o°54 1 13°63 1 11°18 l 10°92 I 1091
) h1z-75 h1o'z1 113°22 11799 h12°28 h11-24 1 13°09 L 11°98 J 11°35  10°94 | M = 127:08
XLI (Hugadi) h14°09 h10°86 1 1385 L 11°56 h12°38 h12°22 1 12°29 1 12°65 1 10°64 I 11°54 ..
and h12°49 h13°10 liz'g5 'f = II °95
XLIII (Siddeshvar) o= o8
) C = 34° 6"12":08
12°93 11°22 13°47 11°86 12°47 11°33 13°00 11°Qg4 II1°47 II1'I3




44,__D MANGALORE MERIDIONAL SERIES.
At XLII (Kodashddri)—(Continued).
Circle readings, telescope being set on XXX VIII (Dindémane) M = Mean of Groups
Angle between © = Relative Weight
0°1 180°1 79°14’ 259°14° 158°26’ 888°26° 287°87° b57°87 816°49 186°48' C = Concluded Angle
L] ” L4 " L4 ”n n " L4 ”n
h12°76 k12°98 l12°21 J13°10 212’8; 213'81 1200?1324 l14°01 113°76 | M = 12”80
. hi11°47 h13°69 1 13°02 1 13°55 h12°56 A13°98 lx2°22 L1170 [ 12°69 1 13°55
XLIIT (Siddeshvar) hiico7 h1g07 111°49 1 13°86 h12°36 h13°64 11288 l11°95 11279 213°24 |w = 16 ‘51
and h1o32 1 6
XLIV (Bisale) w= °°°
C = 33°40"12"80
11°77 12°77 12°24 13°50 12°58 13°81 12°37 12°30 1316 13752

At XLIII-(Siddeshvar)

January 1873 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughton and Simms’

24-inch Theodolite No. 1.

Circle readings, telescope being set on XLVI (H&bbe)

M = Mean of Groups

Angle between w = Relative Weight’
288°44’ 658°44’ 817°67° 137°657 81°9 217°8" 116°21° 296°21’ 195°82’ 15°82’ .C = Concluded Angle
n n " " " n ” ” " n -
h30°18 h29-42 13253 1 31°09 A31°81 h30°43 h31°30 12978 h32°08 hz9 08 M = 30”60
XLVI (Hebbe) h2970 h31°66 131°92 130°88 h30°20 h29°37 1 31°45 1 2889 h30°57 h30°55 _ .
and h31°29 L 31°27 131709 231°15 h30°36 129°52 129°98 1 29°07 h30°68 h30°73 ’:’ =14 "30
XLV (Hirégudda) lw = °o '07
— n? ”,
- 3039 30°78 31°85 31°'04 30°79 29°77 30°9I 29°25 3I°I1 30°I2 C = 35° 32" 30”60
h22°42 h22°36 119°95 l21°25 h22°32 h19'69 hzo'17 l21°71 h19°14 R22°19
h23°04 h20°84 120°45 12062 hzo°17 h21°9b h21°07 121°30 h20°32 h22°16 M= 21”32
XLV (Hirégudda) h21°58 h22°26 120°70 1 21°28 [ 20°53 h20°88 1 20°99 I 21°56 h22'07 h23°'26 _ -6
and 12263 w =13 o
1
XLIV (Bisale) w - © 97
) C = 9o°30' 21732
22°35 21°'82 20°37 21°05 21°41 20°84 20°74 21°52 20°51 22°54
k5504 hs5 76 1 56°25 1 54°86 Rs56°11 k5707 h57°66 1 56°60 Ass 41 Ak 55°08 .
] hs8:26 hs7°57 156°10 15641 hs56°29 hs7°25 h58°35 156°77 hss 52 hs5 06 M = 56" 41
XLIV (Bisale) hs6°32 hg7°70 1 56°54 1 55°71 L57°41 h58°30 1 56°08 1 55°02 A56°03 hs56°34 w =14 "94
and h57°66 55745 1
XLII (Kédashédri) w - ©°97
C = 56°49' 56”42
5682z s57'or 5630 55'66 56'60 s57°54 56°89 56713 55°65 55749
h17°64 h15-91 h17°13 h16°34 A16°78 h15-45 h15°67 h15-go h18-21 h18'49 | M = 16”-86
XLII (K3dash4dri) h16°97 h17°32 h16°59 h17°73 h16°00 h17°44 h14°79 h16°91 h18-07 h17°28
and h16°75 h17°42 h17°61 h18'0co h18°22 h15°31 h14°81 h17°72 h16°06 h17°26 1;; = 13 "50
- XLI (Hugadi) w = ° 97
17°12 16°88 1711 17°36 17°00 1607 15'09 16°84 17°45 17°68 |C = 55° 50" 16”86
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At XLIV (Bisale)

February 1873 ; observed by Lieutenant J. R. McCullagh, R.E., witk Troughton and Simms’

24-inch Theodolite No. 1.

Angle between

Circle readings, telescope being set on XLII (K&dashédri)

M = Mean of Grou
w = Relative Weight

20°43 I9'I0 21°23 20°54 21°15

200°51’ 20°50’ 280°8’ 100°8" 359°15° 179°15° 78°26° 258°26° 157°39’ 337°89Y C = Concluded Angle
n n " " ” " " " L] U]
h 830 h848 1726 1798 19:46 1831"h604 hy85 h768 horig | M= 8”29
XLII (Kddashidri) h 877 ho8g l7°47 1879 1860 I7°95 h842 h821rh 728 b8 s0
d 951 2727 17°73 1831 1828 1765 h836 hkogsy 1776 1gb3 |w=21"°08
an h8:98 1741 T
XLI (Hugadi) w = ©°%
C = O pm? 8”q
8:86 855 749 8°36 878 797 761 865 753 909 5531 ’
. h4a 76 has 71 144°57 145°45 1 45°54 145712 haa 91 has5 09 has 29 ha3'27 | ar . w.g
XLI (Hugadi) hag a7 146794 Taa'70 143742 144729 144735 h45°33 ha4"69 hab 21 hygs 98 447°°9
g 143726 144740 145711 143°41 haa 18 145776 haa 43 haa'91 Lag73146°00 | ) _ ) 78
and {43796 h46°04 hsg 22 L4565 | |
XLIII (Siddeshvar) » = © %4
4416 45768 44°80 44°06 44767 45°32 44°89 44'73 45°41 45723 | O = 33°5244"89
k3809 k3972 138'08 136°20 136°19 137°59 h37°80 h36°57 h37°87 h36°98 | pr_ ... 2
XLIII (Siddeshvar) h36°58 13717 13855 137°66 137°76 136°77 h35°52 37765 h37°77 h36°96 3774
€ Cosy h34°84 137780 137774 137°50 h37°84 137'58 h3825 h37°69 13802 138°33 | o = 5 -
. . . . = 30
and - 1 36°91 137°39 h37°46 13586 | ;
XLV (Hirégudda) w = © o4
. — O ool .
3661 3823 38'1z 37°19 37726 37735 37°19 37°30 37°89 37703 | O = 5675137740
h19°47 h19°70 1 19°85 1 21°14 1 19°99 2 18°68 h20°70 h20°61 h19°'11 h21-84 = a0”-
XLV (Hirégudda) h21'10 1 18°76 1 18-03 120°91 1 20°44 L 20°75 h21"15 h20°72 l 20°54 h20°60 M = 20732
Haregu l20°73 120°28 1 19°41 12164 L 21°19 1 19°76 h20°54 h20°67 1 20°06 I 21°01 |, — {6 -»8
. and h20°06 . [
XLVII (Valkunji) w=° *06 )
19'81 20°80 2067 19°90 C = 54° 28"20""32

19°58

At XLV (Hirégudda)

February 1878 ; observed by Licutenant J. R. McCullagh, R.E., with Troughton and Simms’

24-inch Theodolite No. 1.

Angle between

Circle readings, telescope being set on XLVI (H&bbe)

M = Mean of Groups
w = Relative Weight

0°1’ 180°1’ 79°183’ 259°13’ 168°25’ 338°25’ 237°87 67°37 816°49° 136°49’ | C = Concluded Angle
~ ha4 97 145708 145795 144742 ha6°19 146°44 145°35 144783 1 44°88 hy3'62 | M = 45737
XLVI (H&bbe) haa74 146746 144706 1 45°29 hg5:70 146°24 L 44 11 1 45°31 1 46°32 h4s'15
and 146°56 1 44°54 1 45°68 14529 h46°85 145°19 1 45°87 has'17 :44 87 1;’ = 22 *56
45740 | T _ )
VI (Antr) > o 04
C = 56°50 45”36
4542 45736 45°23 45°00 45795 46751 44°88 45°34 45746 44°51

NortEe.—Station VI (Antr) appertains to the Madras Longitudinal Series.
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At XLV (Hirégudda)—( Continued).

Circle readings, telescope being set on XLVI (H&bbe) M = Mean of Grqngt
Angle between w = Relative Weight
0°1’ 180°1’ 79°13' 259°18’ 158°25° 838°25’ 237°87° 67°37 816°49 136°49’ | C = Concluded Angle

" " " " " " ” " L4 L4

hst'Au 151753 150796 1 50°38 h50°57 L 49°80 1 50°25 2 49793 1 48797 hs51°09 M= 50""54
VI (Amir) A . ! . 1 . 1 . hao'c6b 1 . ] . 1l . 1 . ) .
49733 ¢ 51°74 1 52°07 £ 49735 ~49°5 43 o1 {52727 L4925 [ 51°47 A51°25 |, — 13 .00
and 150°56 150°45 I 51°52 15081 Asi 74 h48°70 hg1°76 1 49°34 h51°05 hso°27 1
III (Kudurémukha) o= ° ‘o8
50°34 51°24 51°52 50°18 50°62 49°17 51°43 49°51 so's0 so'87 |C = 95°39° 50”54

k53744 154770 153°77 152°76 k5273 hs5°30 1 55°87 153°82 155°10 hs55°33 | pr 54715

III (Kudurémukha 154°50 252°36 154°34 154748 h53°95 h55°77 153°17 154743 h53°74 h54°50
(Kudurdmukha) | 5,-86 k5505 152705 L5474 h53°02 h50°32 h53°59 153°17 K53°48 B53°06 | = 14 -84
and 54709

1
XLVII (Valkunji) : w = © 797
— o ’ ",
5427 54°20 53°39 53°99 53°43 5580 5421 5381 ssrr se30 | O = 52738 547715
h4'33 1259 1300 U255 h319 h143 1 2°47 1203 h1'20 hz2z0 | M= 2”4
XLVII (Valkunji) 1148 1363 21°98 23°36 R 288 h 222 h1'81 1l 242 h3°36 h 271
and 1 2°27 1442 L1°9o 1 2°34 h1°65 h269 k210 h1'42 hz292 h164 |0 =27 *80
1
XLIV (Bisale) w . 004
2°69 355 2’29 275 2°57 211 2713 1°96  2°49 2718 | C = 36°25 2”-47
k392 1317 V205 11°93 h 398 h 4°64 13°38 lso7 h317 h 441 — 7.
XLIV (Bisal 14°98 1345 1225 L2'80 h217 h3ay 1305 h320 hiys hage | 3 43
(Bisale) 1430 1355 L2709 22°99 h 420 h 492 h 231 h276 h 330 h541 |y — 11 68
and k 3°06 k 447 1
XLIII (Siddeshvar) w =~ © 99
— 0 Q7 ”,
‘ 440 339 213 2'57 3°35 433 2°95 3°68 274 475 |C =32738 37043
h25°12 124765 124°53 124797 h24°00 123740 1 22°54 124712 124°40 h24'85 | M= 24”42
XLIII (Siddeshvar) h23°19 125°90 1 2508 1 24724 1 25°82 L 25°71 1 23°61 12376 h23°79 hz2522
and 1230212279 0246212456 124°79 h23°02 h25°54 h25'83 h24°44 h25'00 | W = 23 80
1
XLVI (Hsbbe) w = ©°4
2378 24745 2474 24759 24°87 24704 23°90 24°57 24’21 250z | C = 85°47 24”42

At XLVI (Hébbe)

March 1873 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughton and Simms’
24-inch Theodolite No. 1.

Circle readings, telescope being set on VI (Antr) M = Mean of Grou
Angle between w = Relative Weight
(NS 180°1’ 79°12' 259°12’ 158°25’ 838°25’ 237°87° b57°87’ 816°49’ 136°49’ C = Concluded Angle
" n " n " " " L] ” "
l1g9'rol17 77 Lrzery Vizozx hiy-s8 k1870 h18°39 h18-35 h1g g6 11839 | M = 18”01
VI (Anir) ly7°22 017°23 118°29 L17°41 h17°10 h17°00 h16°70 R 1868 1 17°21 117 49 .
and 117°56 116°74 119°53 L17°71 h17°27 h16°60 h19°28 h1g°33 I 19°35 L 18°37 |%@ = 16 *70
_ k19 40 l19°60 I - 006
XLV (Hirsgudda) w
' C = 68°50" 18”0
17°96 17°25 18°33 17°44 17°32 17°43 1844 18'79 19°03 18'08 s *

Nore.—Stations III (Kudurémukha) and VI (Antr) appertain to the Madras Longitudinal Series.
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At XLVI (Hébbe)—( Continued).

Angle between

Circle readings, telescope being set on VI (Aniir)

M = Mean of Groups
w = Relative Weight

0°1  180°1° 79°12’ 259°12’ 158°25° 838°25' 287°87' 67°37 816°49° 186°49’ | C = Concluded Angle
L] Ld L4 » ” Ld ” L4 ” ”
17°43 17°35 U541 16°17 h841 h88 hy70 hy713 hs3a 1761 (M= 7”35
XLV (Hirégudda) 1769 168 16-40 1740 h6°56 1830 h837 h7y's6 h8oo Il 795
and 19745 1784 1802 L 7760 A 6°66 1864 A6 11 h6°32 1708 1725 |w =17 37
h 6°23 1
XLIII (Siddeshvar) w=° 06
C = 58° 40" 9"
819 7°36 6°6r 706 721 858 710 7'00 681 760 597 4077735
At XLVII (Valkunji).

February 1873 ; observed by Lieutenant J. R. McOullagh,‘R.E., with Troughton and Simms’

24-inch Theodolite No. 1.

Angle between

|
|
|

Circle readings, telescope being set on XLIV (Bisale)

M = Mean of Groups
w = Relative WeigEt

0°1’ 180°1° 79°13’ 259°18’ 158°25’ 838°25’ 287°87’ 67°87° 816°48' 136°48’ | C = Concluded Angle
h40°77 hg1-00 142°12 1 40°37 1 40°30 13950 1 41°34 13948 1 4213 1 39°44 | M = 40" %2
XLIV (Bisale) h40°36 ha1°50 1 40°49 139°67 14194 1 41°38 1 4188 1 40°39 1 40°85 1 39°92
and h39°79 £39°67 h41°29 1 41°49 h40 18 139°19 L 41°22 [ 40°47 1 41°36 L 41'04 |W = 22 "42
l41°57 1 .
XLV (Hirégudda) w = O o4
C = 89° 6’ 40”72
40°31 40°73 41°30 40°51 40°81 40741 41°48 40°I1 41°45 40°13
h14°23 h13°78 L1477 L14°54 L1440 D15°47 L1g-25 L15°73 L14°59 L 15°83 |-M = 14”7 go
XLV (Hirégudda) hig°'s53 h14°26 1 14°74 {14725 1 13°65 0 15°21 L15°09 215745 115°92 ! 15°67
and h14°65 A13°88 116°06 2 15°03 h15°36 Z15°40 2 14°93 L15°12 L 14°64 h1g4°49 |W = 34 "50
1
IIT (Kudurémukha) ‘ w = ©°°°3
14'80 13°97 15°19 14°61 1447 1536 14776 1543 15°05 15°33 [ C = 60°18"14"'g0

At IIT (Kudurémukha)

April 1872 ; and February 1873 ; observed by Lieutenant J. R. McCullagh, R.E., with Troughton and

Simms’ 24-inch Theodolite No. 1.

Circle readings, telescope being set on XLVII (Valkunji)

M = Mean of Grou

Angle between w = Relutive Weight
0°2 180°%' 79°14’ 259°14’ 168°26° 888°26° 237°89 67°89’ 816°49’ 186°49° | C = Concluded Angle
U153°40 l51°52 152°21 251766 h53°25 153°98 A53°85 kh53°56 hs53°98 Ag3 11 — pat.
XLVII (Valkunji 15334 152741 13185 13267 h33°38 £53°88 h33°56 hs2-56 hsg-o8 hss-px | M = 53710
(Valkunji) 153'23 L 52°27 h5x'57 h52°08 k5424 h53°95 h53°82 h54°58 k52710 h53°72 | gy — 15 05
and hsi' 81 hg3-32 1

XLV (Hirsgudds) hstis 2 = ©°97

C =67° 2"53" 09
5207 5171 52°43 53'_62 53'94 53°74 53°57 53739 53718

53°33

Norz.—Stations IIT (Kudur$mukha) and VI (Antr) appertain to the Madras Longitudinal Series.
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At III (Kudurémukha)—(Continued).
Circle readings, telescope being set on XLVII (Valkunji) M = Mean of Grou
Angle between © = Relative Weight
0°2’ 180°2" 79° 14" 259°14° 158°26’ 3838°26' 287°89 67°89 816°49 186°49 C = Concluded Angle
L] L4 L4 ” L4 n n " ” v
M= 54"
XLV (Hirégudda) k53 71 154728 h54°80 1 54°84 hs5°10 h54°89 h54°02 h53°89 k54°67 k54713 547744
k5431 156°24 k55737 153796 h54°33 h54°79 h5480 h54°18 h54°50 53760 | 4p = 26 - 30
and 153796 155719 h54°87 155704 h54°49 h52°74 h54°23 h52°63 h55°35 hs4'16 | 4 .
VI (Antr) w= ©7°4
C = 38 1'54"
53799 55'24 55°01 54°61 54°64 54°14 54°35 53°57 54'84 53°96 3% 15
At VI (Andr)
March 1873 ; observed by Licutenant J. R. McCullagh, R.E., with Troughton and Simms’
24-inch Theodolite No. 1.
Circle readings, tel bei t on III (Kudur§mukh M = Mean of G
Anglo between cle readings, telescope being set on (Kudurémukha) - R:]::": Wr;:},::
859°6" 179°6" 78°19’ 258°18° 157°31’ 887°80° 236°43' 56°48’ 815°54’ 185°64’ C = Concluded Angle
L4 L4 n v L4 L4 L4 L4 L] L4
h18-09 1 19°67 h17 62 h17°57 h16°06 h19°82 h17°23 h17°20 h17°36 A1y 1z | M= 17737
III (Kudurdmukha) h18:27 hxy 11 h16°70 h18°03 h16°49 R18°97 h16°69 h17°79 h16°73 h16°81
and h16°11 h15°93 h17°19 k1876 h16°10 h18°45 h15°33 A17°31 k17°53 h18-21 | W = 14 41
l17°37 1 .
XLV (Hirégudda) 3 w - °°97
C = 46°18" 17”38
17°49 17'57 17°17 18-12 16°22 18°65 16°42 17°43 17'21 17°38
h60°03 15837 h59°30 h6o°57 h60°93 k5993 h61°02 h59°96 h59°40 h59°42 | M = 59”81
XLV (Hirégudda) h60°20 h59°64 h59°47 h59'71 h60'73 k59 24 h6o'11 h58:9g0 h60'46 hs59-02 '
and k6080 h59°57 k5858 Ahsg 10 h59°36 h6o"42 h6o"72 h59'57 Ah6o 76 1 58:85 |w = 25 "00
I
XLVI (Hsbbe) . w . © o4
60°34 59°19 59°12 59°79 60°34 59°86 60°62 59°48 60'21 "59°10 | C = 54°18 59”81

Norz.—Stations III (Kudurémukha) and VI (Antr) appertain to the Madras Longitudinal Series.

April 1882.

J. B. N. HENNESSEY,

In charge of Computing Qffice.
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ADDENDUM.

The system of zero-setting adopted by the observer for the portion of the Series from its northern extremity down to
Stations Navalir and Kalkera, which was executed in 1863-66, differed from the system introduced in 1860 and explained at page
63 of Volume II of the Account of the Operations of the Great Trigonometrical Survey of India. The instrument employed
having 5 microscopes, the zero-settings by the latter system should have been
0°0’ 79°12" 158°24' 237°36’ 316°48’

180°0°° 256°12° 338°2%° 57°36° ™ 136048

but instead of these settings the following were actually adopted on the portion of the series above mentioned.

0°0’ 43°12° 86°24’ 129°86' and 172°48’
180°07’ 223°12"° 266°24’° 809°36’ 852°48"°

2. When the station of observation is at the centre of a polygon, a round of intersections is incomplete unless the first
station in the round is intersected again at the end of the round. Thus, suppose at the central station S, the objects are succes-
sively A B C D E F, to measure all the six angles, a round should give the readingsof ABCDE F A, and not only of A B C
D E F: in the latter case only five of the six angles required are actually measured. Incomplete rounds were measured at the
stations of Kalas, Pichvad, Dandoba Dongar, Karabgati and Chikk Nandihalligudd.

.

J. B. N. HENNESSEY,
April 1882, In charge of Computing Office.
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MANGALORE MERIDIONAL SERIES.

In the calculations of the weights of the observed angles by the formula given in Section 4 of Chapter VII of Volume II and
“illustrated by an example in the foot note to page 342 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.m.s. (error of mean square) of observation of a single
measure of an angle, and the e.m.s. of graduation and observation, of the mean of the measures on a single zero, for each group of angles
measured with the same instrument, by the same observer, and under similar circumstances.

The instruments employed were Barrow’s 24-inch Theodolite No. 2, and Troughton and Simms’ 24-inch Theodolite No. 1. The azi-
muthal circles of both instruments were read by 5 microscopes, and observations were taken on 5 pairs of zeros (face right and face left)
giving circle readings at 7° 12’ apart.

The e.m.s. of observation of a single measure of an angle

The e.m.s. of graduation and observation of the mean of the

measures on a single zero

Sum of squares of apparent errors of observations.

= No. of observations—No. of angles x No. of changes of zero.

Sum of squares of apparent errors of zero.

No. of angles x (No. of changes of zero—1).

i | gk
S o
s 5?_3 g‘? H -
a Observer % 20E e & - ; g e. m. &. of observation of e. m. s. of graduation and
roup and Instrument g ] §': ° E - g : s single measure observation of s single zero
= e © ~ = —
3 |fE° |89 |22
& | =g g8 5|2
Captain C. T. Haig, R.E., Bar- ) 4168-56 )1 . 1031-77 )¢ .
I‘ {row’sZt-iuchTheo:loliteiﬂo.2. 2-30 920 2114—-920 § * 07-612 920—92 } = + 17116
Lieutenant H. Trotter, R.E., 1015-62 t 27154 +
II B 's 24-inch Th i . _ ¢ = . —_— 0 .
{N:I.'r;.vn inch Theodolite 8-81 380 1257—380} + 1 -076 38038 } + 0 -891
Lieutenant J. R. McCullagh . S .
111 {B.E,, Troughton and Simme’ 8-11 530 56878 =3 077 _186:76 *- + 0 -626
24-inch Theodolite No. 1. 1647580 53053

April 1882,

J. B. N. HENNESSEY,
In charge of Computing Qffice.
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PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES.
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D.
Figure No. 29.
Observed Angles
Equations to be satisfied Factor
E“ Xg +x, +x =€ = — 0'525, M
No.  Value i A =e =+ 0797, X
5.3 Xy +x5 +x;, = e = — 0°'665, As
Xy +x5 Xy, by e | =e, =+ 0'504, A,
1 4; 26' 8"’84 38 -X —Xg +xg +Xg X, Xy =6 = — 0'421, A
2 77 21 38:82 .20 4%3 .—20x; +1I2X; —I15X, +34xa} =6 = +35'1, Ag
. 8 66 17 39-07 38 —16%; + 7xy —17%p +22X, —17X;)
4 54 48 59°51 98 Equations between the Factors
5 58 53 2405 o4
6 94 56 57°05 <20 No. of | Value of .Co-eﬁicxents of
7 52 51 19°I13 16 e e . ,
8 32 I1 49°52 -23 M A Ay A, A Ag
9 57 56 32705 "24 1 |[— o525 +1°35 +0°38  — 1347
10 50 53 21°67 ‘15 2 |+ o797 + o059 +0'20 4+ 526
11 71 10 10'73 12 8 |— o665 4o 51 4024 — 171
12 84 36 3503 *65 4 |+ o'504 * +1°31 +0°65 + 2°82
13 52 5 848 ‘30 5 [— o'421 +2°05 + 680
14 43 18 22°66 °36 ° 6 |[+35°1 +987:22
Values of the Factors Angular errors in seconds
X, = — 0034 X3 = 4 o521
M = + o'o4g0 X3 = ++ 0°'124 Xg = =— 0°353
Ay = + 172567 X3 = — 0°173 X = =— 0°22I
N = — 0676 % = — o368 o= = oopr .
N = + o°5705 X, = + o016 ' *s = + 0'044
Ay = — 0°5031I X = + o151 X3 = + o0°020
A = + 0'0297 X = + o'125 Xy = + 0°440
[wx%] =316

* Inthe tables of the equations between the factors the co-eficients of the terms below the diagonal are omitted for convenienoce, the co-efficient of the pth term
in thejgth line being always the same as the co-officient of the gth term in the 2th line,
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- D.
Figure No. 80.
Observed Angles
: Equations to be satisfied Factor
E:&' X +Xxg +x4 = e =+ 0175, M
[=]
No. Value £ , +x  +x e = — 1'154, Mg
8=
& X; +xg +Xy = e = — 0°379, A
Xo txn +X e, = + 0°929, A,
e X5 tXe Xy = e =+ 1'287, N
1 74 50 370 06 = 4 1247
x +x, +x;,  +Xp =Xy =Xy +X = g =+ 17247, A
2 58 24 17°86 26
20X —13X, + 3%, —18x; +27x) — 5Xg
3 46 45 42°41 *16 } =.e = —20°'3, ]
+ 7Xg —20X; +14X), —I14X;5 + X3 —1IXy,
4 49 28 41°06 ‘12
5 48 57 31°61 *06
6 81 33 4884 ‘13 Equations between the Factors
7 64 49 26°65 ‘09
Co-efficients of
8 77 21 26°91 "10 INo. of | Value of
9 37 49 991 ‘It e e
M A Ay A, A A A
10 61 26 48-48 ‘15 , : v
11 45 52 495! 09 1 [+ o175 +0°48 . +0'06 — o0°18
12 72 40 27°41 ‘10 2 |— 1154 +0°31 4012 — o0°69
13 56 37 57°72 ‘20 8 |— o379 +0°30 +0°09 + 2°47
14 55 35 455 o4 4 |+ o929 +0°34 +o'15 — 1°10
16 41 38 o004 ‘20 5 |+ 1°287 * +0°63 +0'20 — 0°09
16 63 24 19°25 ‘14 6 |+ 1247 ' +0'86 + 2°24
17 74 57 4441 "29 7 |—20°3 +323°37
Values of the Factors Angular errors in seconds
X, = 4+ O°'III = + 0°046 x - o1
M = + or12ar v p x., : . 5;
= 0'2 = — 0'0 x,, = — 0°'IOo
A = — 475466 B koA N . L
X = — 0°200 = — o X = .
M — 12 3 Xy 33 16 43
X, = — O° X = + 0°522 X + 0°31
M = 4 17452 " 337 10 N 58 16 . 314
. X, = — O°'1I X, = o-281 I, = 0°330
N = + 14838 5 99 11 17 33
X, = — 0°618 X3 = + 0°126
A + 1°7333
A, = — 0'0688

[7x%] = 12°82
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—>.
Figure No. 381.
Observed Angles
R g 2 : ‘B3
No. Value By No. Value B No. Value &g
,§, = g B g =
o s v o ” o v ”
1 61 35 32°92 ‘19 9 37 2 31°21 ‘13 17 50 43 6°77 ‘12
2 43 7 49°32 ‘07 10 54 2 46°32 27 18 72 34 50°02 *20
3 57 27 17°09 *17 11 50 47 28°68 ‘08 19 37 24 17°95 ‘16
4 50 44 2484 06 12 75 9 35061 ‘05 20 28 32 1610 06
5 71 48 20°91 ‘11 13 46 55 19-18 ‘25 21 53 41 43°09 ‘03
6 40 41 44'79 ‘08 14 61 11 59°74 ‘11 22 60 21 47°69 ‘10
7 28 54 301 " 20 15 71 52 43°16 11
8 73 21 44°18 ‘25 16 56 42 720 ‘12
Equations to be satisfied Factor
Xy +x, +x4 = € = — 0.416, L%
Xg +x; +Xg +Xy = e = =— 1'504, A
X0 +xy, + X = € = <+ 0°442, Ag
X3 + x5, + x5 = e = - 1°367, A
X6 +Xxy +Xyg = e = + 1040, A
X9 +X9 +xq + Xgo = €& = 0* 769, s
X, +Xg +Xy + X3 = & = =— 0°998, M
-x —X, +x4 +Xq +Xx, + Xy + X3 +Xy = e = .1'08,, As
23xy —1I1IX, + 7%, =—17%x, +28x, — 6x,
+ 6xy —17x; + 7Xy —I2X, + 7Xy —"7‘17} - es T "
8x, —17x +36xy —28x, +12X3 — 33Xy = g, = 117, Ao
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Figure No. 31— (Continued).
Equations between the Factors
Co-efficients of
No. of | Value of
e e
M ) Ag A A A Ay A Mo
1 |[— o0-416 +0°34' +0°'17 — 0°25
2 |— 1°504 +0°66 +0°33 4028 + 2'14 — 3°40
3 |+ o0'442 +o0 40 +0°27. — 1°06
4 |— 1°367 | +0°47 +0'25 — o°55
5 |+ 1°040 +0'44 +0'12 — o0°'64
6 [+ o769 +0°35 +0°'22 + 327
7 |— o0°998 * +0'55 +0'08 —~ 1'50 + o0°'80
8 |— 1°087 +1°35 + o048 + o°24
9 |- 27 +284°30 —101'92
10 |+11°7% +230°2%
Values of the Factors Angular errors in seconds
x, = o'109 X, = + 0'054
r = — 1'o§47 X3 = 0°020 X3 = — 0'769
A = — o0'5437 X3 = 0-236 X, = — 0°272
N = + 1°2366 x, = 0°040 X = — 0°326
S oo e = s
N = + 2070 o= = orger B = 4 o'gur
Ae = + 4°4301 n = 0°199 . Xy = + 0°446 ’
A, = — 32583 X3 = 0°912 X = + 0°188
N = — 0'2951 X, = 0°092 Xg = + 07027
A = — 0-0255 X = 0°254 | g = + 0135
x, = 0°'134 X = + 0°4I9

Mo = — 6'0198

[wx']=14"94
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Figure No. 82,
Observed Angles
Equations to be satisfied Factor
4. 3 +x, +Xx . =€ =—1'303, M
No. Value ,g% X¢ +x  +x =€ = +0'142, M\
éfs Xg +X +X, =e = — 0" I3, N
X +X3 Xy =e€,= —0°433, N
o ” X +X Xy € = — 0°9I0, A
1 78 5 2328 o8 =X, =X, +x3  +Xx, +x + X9 + X5 = e = — 0°883, Ag
249 36 403 10 | gy x4 5% —nix 4 73 —25%
3 40 34 45755 7 4173, =73y +10x3, —’3x13 +21xy —'8"16} TS "
4 62 9 29°71 ‘09
5 77 15 46°02 08
6 66 ¢ 10°10 ‘03 Equations between the Factors
7 40 46 3773 1
Co-efficients of
8 73 4 1456 "10 INo. of | Value of
9 58 13 12°61 -06 e e
o :4 Sy e T o P Y
11 50 12 10°83 ‘12 1 |—1'303] +o'24 4007 — 059
12 57 7 41731 o7 2 | +o0'142 +o0°26 +0'05 — 2°0§
13 58 47 2392 13 8 |—o131 +0°28 +0°06 + 1°34
14 64 4 56°38 ‘12 4 —0°433 +0°32 4007 — 0°49
15 85 36 3416 *o8 5 |—o'g10 * +0°'42 +0°08 + 2°46
16 49 18 51°55 ‘12 6 | —o-882 +0°51 — 1-40
17 45 4 3585 22 7 |-55% +330°39
Values of the Factors Angular errors in seconds
M = — 502892 X, = + 0°050 X, = + 0°'092 X3 = — 0°144
M = + 0°5710 X, = + 0'038 X = + 0'050 X, = — 0°162
As = — 0°2041 X3 = — 0°410 Xy, = — 0'032 X3 = — 0°205
A = — 1°2448 X, = — 0°465 X = =— 0'022 Xy = — 0°216
Ag = — 1°9949 X; = — 0°428 Xy = — 0°'057 Xy = — 0°489
Ae = — 0'5705 Xg = 0000 X3 = — 0'12%

A, = = o'o108

[wx] = 9°93
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Figure No. 33.
Observed Angles Equations to be satisfied Factor
X, +Xg +x3 e = — 0°329, M
EE e +Xs +X =e = + 0083 XA
No. Value E_,s x; +xq +x, e, = — 0'647, A
= X0 +xn +Xp2 =e = + 0'136, A,
X5 + X5 +Xy7 € = + 0°055  As
1 5°0 ’ 50,‘,79 11 e +n + Xm0 =€ = — 0350, A
2 61 4 1°00 ‘08 1 X * 10 } =e=—0'735 N
3 68 55 10°07 ‘05 =X —Xu +X55 +Xg
4 46 32 44°30 ‘15 9% —11Xx +10x, — 8x; +5%
5 69 33 32°05 07 |T10X +17% —27X; 429X, +3Xg =¢=+93 Ag
6 63 33 4578 ‘10 14+18x;,;, = 61Xy + 3%y —16Xy
7 37 35 47°99 R
8 66 11 35'59 ‘12 Equations between the Factors
9 76 12 37°46 ‘10
10 90 35 34°63 ‘1 Co-efficients of
11 38 26 12°32 ‘04 N(:of Vah;eof
12 50 58 15727 13 M Ao As A M A A e
13 98 50 20°77 *09
14 47 34 1894 18 1 |—o'329| +0'24 +o'11 - 0'4:3
15 56 26 53°26 07 2 | +0°083 +0°32 +0'15 + 0°44
16 73 49 13'51 ‘04 38 |—o0'647 +0°33 4011 — o°%0
17 49 43 56'42 "5 4 |+o0°136 +0°28 +o 11 + 1°13
18 44 52 4677 ‘o7 5 |+o0°055 * +0°16 +0'07 + 0°66
19 52 39 5426 ‘07 6 |—o0"350 +0'29 40°07 — 0°67
20 82 27 21°30 ‘15 7 |—o0'735 +0°89 — 3-8
8 |+9°3 +219°16
Values of the Factors Angular errors in seconds
A = — 1°1053 X = — 0°178~ Xg = — 0°231I X3 = — 0°00I
Ay = + 0°4773 Xg = — 0'103 Xg = — 0°167 X = + 0°016
A = — 1°7538 X3 = — 0°048 X)p = + 0'012 X); = + 0°040
A = + 0°6200 x, = — 0'006 X3 = + 0°007 Xjg = — 0'I09
M = + 0°4995 X; = + 0°024 X3 = + o0°117 X9 = — 0°092
A = — 1'0442 X = + 0065 X3 = + o-o51 X = — 0°149
A, = — 0'5139 X, = — 0°249 Xy = + 0°153
A3 = + 00167 [wx?] = 2°55
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Figure No. 34.
Observed Angles Equations to be satisfied Factor
X, +Xx; +x4 =e = — 0°412, )\
‘g;‘é‘) X, +x; +Xg =e = + 1'130, A
No. Value §§, X, +x, +X =e = — 0452, Mg
X0 +x +355 =e =+ 017, A\
o s X3 +x54 +xy5 = = — 0°252, M\
1 49 8 3728 ‘0% X16 +Xy +Xg =€ = — 07466, N
2 47 53 33°50 ‘12 X, +x, +X, + X0 +x)4 + Xpq =e = + 0°'12 A
3 82 57 49'72 ‘17 2Xg —I19X3 +34%4 —IIXy; +IIX, —IIXg } —e= = 77, A -
4 85 56 2364 ‘13 9% —I15%n 20X — 8xy + 2Xx —2IXy
5 62 4 7°84 ‘T4 .
6 g1 59 31°15 - Equations between the Factors
7 5% 13 41724 o8 Co-efficients of
8 64 10 47°36 ‘15 | No. of| Value of
9 63 35 32°94 *o8 ° ¢ M A N A, N s A, Ag
10 58 40 47°18 ‘08
11 54 3 39°48 ‘09 1 |[— o412/ +0°36 +o0'07 — 1°04
12 67 15 35°41 ‘o8 2 |+ 17130 +0°39 +o0'13 + 2°54
13 62 37 49°63 *09 3 |— 0452 +0°31 +0'08 — 0°77
14 70 22 16°40 ‘13 4 |+ o1y +0°25 +0'08 — o063
15 46 59 55°93 *22 5 |— o0'252 * +0°44 +o09 + 3°36
16 51 22 41°13 13 6 |— 0°466 +0°40 +0°'13 — 4°52
17 44 35 51°65 "22 7 |+ o1z 4058
18 84 1 28'54 ‘05 8 |— 77 +447°76
Values of the Factors Angular errors in seconds
M o= - 105477 x, = — 0086 x; — o‘110 Xy = + 0015
Ay = + 32026 X, = — 0°041 Xg — 0'150 X = + 0°045
Ay = — 16979 xg = — 0°283 X, = — 0'192 X35 — 0'312
A, + o°4220 x, + 0°458 X = + 0°059 X = — 0°216
As — 0°1553 X, = + 0°546 X, = + 0°123 Xy = — O'144
2 — 1°9841 Xg = + 0°126 X3 = — 0'0Il Xy = — 0°'106
A, = + 0°3206
s = — 0°0633 [wx*]=6"59




PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 59""D.
Figure No. 35.
Observed Angles Equations to be satisfied Factor
' X +x°  +Xg =€ =+ 0°529, N
3 - X, + X + X4 =€ = — 0'889, Ag
No. Value ¥ A T =6 =+ 15 A
‘EB X txe X =e, = + 0434, A,
4 X X X =€ = — 0°562, A
Xy + X5 +X;9 + Xg9 = €, = 4+ 0°210, g
1 6!° 55, 34",36 ‘05 X +X +X7 +Xy =¢ =+ 1'159, N\
2 59 13 23'27 ‘o7 A S T Se=Couh X
s B s 4 .06 13X —12Xy +12X, —I3X; +27xm} =6 = —161, A
" 4 61 29 2892 ‘06 —12Xy +12X;3 —I15X;s +15%X) —26 X ,
5 58 7 40°94 -09 3% —23% +29¥5 —27Xg t26Xy + 2X; =ey= — 7°6, Mo
6 6o 22 5102 1o Equations between the Factors
7 38 53 33°33 "16
8 43 35 1496 *15  |No. of| Value of Co-efficients of
9 59 27 14'88  cxa | e D VO T T P S S T O
10 38 4 o'yr *07
11 65 49 42°09 ‘13 1 |+ o°'529/+0°18 +o005 — o©0'06
12 54 2 7°35 06 2 |— 0889 +025 .. +o006 + 003
13 6o 8 1426 09 3 [+ 1157 +050 ... «. 4028 40314+ 045— 512
14 88 16 2586 ‘11 4 |+ 0434 +028 +013 + o018
15 38 41  6°43 *08 5 |— o'562 +0°30 +0'11 — 043
16 53 2 29°76 ‘11 6 |+ o210 +0'32 4016 + 403
17 43 35 17°69 ‘09 7 |+ 1°159 * +0'44 +016 — 144— 16
18 38 3 57°21 oy 8 |— o048 +0'66 - 323
19 59 27 10°45 09 9 |[—161 +223'43 — 51°03
20 38 53 37°08 07 10 |[— 76 +243°57
Values of the Factors Angular errors in seconds
N o=+ 378372 x, = + 0'026 x, = + 0°058 X = + 0°100
Ay = — 2°7484 X, = + 0°333 X, = + 0691 X = — 0°212
Ay = + 377376 Xy = + 0'170 X = + 0°133 Xy = + O'l119
A, = + 371441 x, = — 0°365 X, = — 0°024 X3 = + 0°074
Ay = — 077643 X, = — 0'157 X, = + 0258 Xy = + o0-018
A = + 0-2238 X, = — 0°367 X;3 = + ©0°200 Xgy = =— 0°00I
A = + 170467 5 = + 0275 X, = — 0°450 .
Ay = — 33204
Ay = — 0°0772
Mo = — 0'0092 [vx = 1482
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Figure No. 36.

MANGALORE MERIDIONAL SERIES.

Observed Angles

EF EF EF

No. Value & No. Value By No. Value =%
EE g5 g5

o " o » o s ”
1 71 46 50°11 03 10 82 41 57°34 *02 19 63 11 11°1I ‘03
2 51 30 46°83 06 11 62 41 6°32 ‘04 20 61 17 27°13 ‘04
3 56 42 25°58 ‘04 12 34 36 58-23 ‘o8 21 55 31 25°45 ‘03
4 43 44 47°58 "04 13 74 27 4478 *04 22 8 35 17713 ‘04
5 63 22 13°93 ‘09 ‘ 14 50 48 4°66 ‘07 23 41° 13 6°71 ‘02
6 72 53 ©°33 06 16 54 44 11°14 ‘03 24 57 11 38-28 02
7 87 18 39-87 ‘o8 16 69 17 32°77 ‘10 25 6o 30 55°57 12
8 38 33 1779 *04 17 56 19 5671 ‘05 26 70 3 380535 ‘05
9 54 8 220 "03 18 54 22 33°45 ‘04 R7 49 25 128-93 "03
Equations to be satisfied Factor

Xy +x4 +Xg = e = 0-826, M

X, + x5 +Xg = e = o760, Ae

Xy +Xq +xg = e = =— 1°262, As

10 +xy + X5 = ¢ = + 0°550 A

X3 +xy4 + X5 = € = — 1°353 A

16 +Xy + X5 = e = + 0407, g

X1 +Xg0 +Xxq = €& = + 1068, M

Xoq + Xog + Xgy = € = =— 0°'304, As

Xg5 ‘H;eo ) + Xy = € = + 0°480, A

X +x4 +Xx; + Xy + X5 = € = — 0°32 Mo

X)p +x, +Xg +Xx59 + Xge + Xg5 = € = — 0°53 An

13Xg —17 X + 7xg —11X; +15X%, —27 Xy
+30x, —1IX, 114 Xy —17X, } ComE TEn s
11 X, — Xy +15%,4 — 14Xy, +15xg —1I1 Xy
+ 14 Xg, —24 Xy +18 xqy — 8xy + 6xps —14x,5} = s =t ash s




PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 61_1).
Figure No. 36— (Continued).
‘ Equations between the Factors
No. of | Value of Co-efficients of
° ° L O T T "R ST, O Ma
1 [+ o826 +0°13 +o0°03 — o0°50
2 0°760 +0°'19 +0°04 — o0°'57
3 |— 1°262 +o0°15 +0°08 - 063
4 |+ o°550 +o0'14 +0°02 +0'08 4+ 1°96 + 0°40
5 |~ 1°353 +o0°14 +0°'04 +0'07 — 0°77 — 018
6 |+ o0°407 ' +o0-19 +o0°10 — 0°'l0
7 |+ 1°068 +o0'10 +o0°03 + o°or
8 |— o0°304 +o-o8‘ +o0°04 — 020
9 [+ o480 * +0°20 +0°12 + o'14
10 (= o0°32 +o0rar + o°20
11 |— o°53 +0°44 + 1°21
12 |—53°1 +176°79 —10°72
13 [+45°8 +70°99
Values of the Factors Angular errors in seconds

M o= + 470957

A, = + 271593 X, = + 0'20I X0 = + 0°226 X = + 0°266

Ay = —11°6108 X, = + 0°685 ;= + 0°788 Xy = + 0°243

A, = + 9°6460 xy = — 0°060 X = — 0°464 X3 = + 0°559

A = —10°Qo07 x, = 4+ 0°190 X3 = =— 0°-216 X = — 0°154

A = + 377186 X; = + 0621 X, = — 07426 Xgg = — 0°259

A, = +11°3851 X, = — 0°051 X = — 0°711 X = + 0°109

Ag = — 1°3351 x; = — o°721 X = + 0°121 X = + 07127

AN = + 3'5686' X, = + o-oo1 Xy = — 0°153 Xgg = =— 0°OIj§

A= + 2°6004 X, = — 0°542 X33 = + 0°439 Xy = + 0°368

Au= — 2°5118

Mg = — 0°4311 [wx®*] = 101°03

A= + 0°4836




62__ 5 MANGALORE MERIDIONAL SERIES.
Figure No. 37. .
Observed Angles
Equations to be satisfied Factor
|
8= -X —X +Xxg +Xg = ¢ = + 0°'417, M
No. Value By
| SE e R = & = + o501, M
X, + X +x4 +x,
= ¢ = — 030, X
+ x5 + x4 +x, + x4
(] ’ ”
1 34 6 12°08 .08 1°477%; —0'659%3 +1'514%3 —0°679X,
= € = — 1397, A
P 56 36 29'65 -04 +0°654%x; —1°489x, +0'684x;, —1°501X,
3 33 27 2'89 03
4 55 50 16°86 ‘07
5 56 49 56°42 ‘07 Equations between the Factors
6 33 52 4489 o4
7 55 371 819 "5 . Co-efficients of
8 33 40 12'80 ‘06 | No. of | Value of
' e e
l’l x! M . X4
1 | 40417 +0°23 —o-o1 —o0°1056
2 | +o°502 +o0°21 +o°o1 —0'0538
3 |—o0'507 » +o0°44 +0°0200
4 | —1°397 +0°5703
Values of the Factors Angular errors in seconds
X = — 0397 X; = =— 0'Il4
M = + o-8102 X, = — o0zl X, = + o'113
AN = 1'9087 X, = — 0184 X, = =— 0'030
Ay = 1°0826 X, = =— O'III X, = <+ 0°237
A = 2°081%

[wx'] = 474




PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES.

D.
Figure No. 38.
Observed Angles Equations to be satisfied Factor
— X, +Xg +xg e —<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>