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ERRATA, ADDENDA Er CORRIGENDA.

PacE
vi_, inline 8 from top Jor — o’*o11 read + o'‘ors

Vii_, , lines1and8

} from top s 19 feet » 17 fect
Vil—p » » 8,10and 15

Page 17__, add the following Triangles to Secondary Stations.

- a ) c Distance g
(=] . mcted (=]
54 Station Plane Angle 1%
EH Log. feet Feet Miles (g
o 1 » Inch
Tinai . hs.| 67 47 35| 4°569880 | 37343 | 7°035 | 18
196 | Marsingal » 47 55 39 | 4°473930 | 29780 | 57640 | ,,
Paldi n | 64 16 46 | 4°558039 | 36144 | 6°845 | 9
z |
Martkanni hs. | 27 38 37 | 47569880 | 37143 | 7-035 | 18
197 | Marsingal »” 50 44 23 | 4°590152 | 38018 | 7°371 |
Paldi » 81 37 0| 4696589 | 49737 | 9°418 | 9
R »
Pildi hs. | 45 40 46 | 4°401984 | 25234 | 4°779 | »
198 | Tinai » | 76 43 7| 4°535635 | 34327 | 6°501 |18
Devali » | 5736 7|4°473930 | 29780 | 5640 | 9
3
Marsingal hs. | 19 14 32 | 4401984 | 25234 | 4°779 | 18
199 Tinai. » g 55 32 | 4°074801 | 11880 | 2°250 | ,
-| Devali » | 151 49 56 | 47558039 | 36144 | 6°845 | 9

*. Base deduced by two sides and included angle,



ERRATA, ADDENDA rr CORRIGENDA—(Contined),

August, 1891,

v
Pages 19__ to 22, add the following Azimuths.
N ] :
Es k8
Name of station with azimuths of "55’ g Name of station with azimuths of ° S"' g
surrounding points 2 -Eg surrounding points S E x|
]
Devarr has. e r » Parpr has. ot
Tinai hs. 7446 5| 198 Martkanni he. 1522 3| 197
Pildi » 132 22 12| 198 Marsingal » 293 45 3| 196
Marsingal » 226 36 1| 199 Devali » 31221 3| 198
Tinai » 358 1 49| 196
MarsiNgar hus.
Devali hs. 46 36 25 | 199 | Trwar  hs
Martkanni » 63 313[ 197 Paldi hs. 178 1 53| 196
Paldi » 113 46 36 | 196 | Devali » 354 44 59 | 198
MarTRANNT hs. '
Paldi hs. 195 21 36 | 197
Marsingal » 243 O 13} 197
Pages 26__, to 86, add Stations and Points with their Descriptions; &e.
. Longitude
Name of Station or Point District Description I‘;‘t"’t::e East of 'l‘lgi:lzflq
Greenwioh
o 1 n o 1 n
Devali h. s. North Kinara| About 3} miles N.N.W. of the village so ealled, | 15 27 25°17 | 74 23 31°13 }_gg
Daywulli Hill and 2 miles N. of the road leading from
Supa tdluka across the Western Ghits into
the Portuguese Territory of Goa. 1811-14,
. 196
a = On the bound betw the Portugu ‘s .
Pa}‘.(’l;ll];' Hil § ” Torritory of Gos snd the British dintriot of | > 51 14 53| 7419 11°71| 17
: North Kinara, about 500 feet 8. of Darsinga
Principal Station. It was re-fixed in the
season 1866-67. Marked by a circle and
dot cut on the roek. 1811.14.
Peaked Hill » 144747 |741516
Peaked Ghaut
Sherevagutta Rock » . . 145158 74 21 33
Sherevagoota
Shinganhalligudda Peak » . . “ 14 56 40 7413218
Shinganhullygooda :
* The description and co-ordinates of the station hore given supersede those on Ppage 30— o,
. J. ECCLES,

In charge of Computing Qffice.
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REFERENCES.

The abbrevmtlons employed in the text are as follows :—
h.s. denotes hill station (secondary),
8. station »
These abbreviations are only placed after stations where a theodolite has been set up and observations taken
to surrounding points.

_ The latitudes and longitudes of all points shown on the Chart at the end of the volume will be found in the
text. The latter exhibits numerical values of triangles only to points of a superior class, to which alone, if exhibit-
ed on the Chart, lines are drawn: the lines are either continuous throughout, or dotted for half the length and
continuous for the other half: the dots indicate that the bearing was not observed. For other points difficult to
identify or of comparatively less accuracy, numerical values of triangles and azimuths are not given.

J. ECCLES,
August, 1891.
In charge of Computing Office.



PREFACE.

The South Konkan Coast Series of which the details are given in this volume, forms part of the western
boundary, of the Southern Trigon, or that section of the triangulation of India which embraces the portion of
the peninsula lying south of the line joining Bombay and Vizagapatam. The general principles of the simul-
taneous reduction, and the procedure followed in carrying it out, are explained in Volume II of the Account of
the Operations, §c.; and full details of the whole of the triangulation appertaining to the trigon will be found in
Volumes XII and XIII of the Account of the Operations, &ec. '

As however the entire contents of the volumes of the principal triangulation are not needed by geographers
and surveyors, and moreover as these volurhes give no details of the secondary triangulation—which is of consider-
able value for local requirements—it is obviously desirable that synopses of the final results of the whole of the.
operations, including the secondary as well as the principal triangulation, should be published for general use
in such a form as to be most suitable for convenience of reference. This has already been done as follows :—

For the several Series forming the North-West Quadrilateral,

I. Great Indus Series. h
II. Great Are, Section 24° to 30°.
ITI. XKarichi Longitudinal Series.
IV. Gurhégarh Meridional Series.
V. Rahtn Meridional Series.
VI. Jogi-Tila and Sutlej Series.
VII. North-West Himalaya Series.
VII A. Jodhpore and Eastern Sind Meridional Series.
- Already published.
For those forming the South-East Quadrilateral,
VIII. Great Arc, Section 18° to 24°.
IX. Jabalpur Meridional Series.
X. Bider Longitudinal Series.
XI. Bildspur Meridional Series.
XII. ‘Calcutta Longitudinal Series.
XIII. East Coast Series.
XIII A. South Pérasnith and South Malfincha Series. J
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And for the following Series of the North-East Quadrilateral,

XIV. Budhon Meridional Series. h
XV. Rangir Meridional Series.
XV1. Amua and Karira Meridional Series.
XVII. Gurwéni and Gora Meridional Series. '
XVIII. Huriliong and Chendwar Meridional Series.  Already published,
XIX. North Pirasnith and North Maltincha Meridional Series. -
XX. Calcutta and Brahmaputra Meridional Series. :
XXI. ZEast Calcutta Longitudinal and Eastern Frontier Series, Section 28° to 26°,
XXII. *Assam Valley Triangulation, E. of Meridian 92°. J

The present is the 25th Synoptical Volume in order of publication and the first of those appertaining to
the Southern Trigon; it gives the results, both of the principal triangulation, which was executed with theodolites
having azimuthal circles of 15 and 24 inches in diameter read by 3 and 5 micrometer microscopes respectively, and
of the secondary triangulation, which was executed with 15 and 18 inch theodolites read by 8 and 2 micrometer
microscopes respectively, and with smaller theodolites, having circles of 9 and 12 inches in diameter read by
verniers. .

By the process of reduction which has been followed, the principal triangulation has been rendered perfectly
consistent both internally and externally; internally, so that if in any one of the several polygonal figures of which
the chains may be composed, calculations are carried from one station to another in every possible direction, the same
results will be inevitably deduced ; and externally, so that the values of the co-ordinates of any station, when computéd
from the given co-ordinates of any other station, with the final linear and angular data, will be the same, whether
the calculation is carried directly through the series, or circuitously through any of the other chains of triangles
comprising the Southern Trigon. All secondary triangulation emanating from one side of the principal Series and
closing on another side thereof, or on a contiguous Series, have also been made consistent throughout.

As regards the general arrangement of this volume, it may be pointed out that the Introduction
and the Names and Descriptions of the Principal Stations, were originally prepared for Volume XIII of the
Account of the Operations, &c., and when a sufficient number of copies had been printed for that work, additional
copies were struck off for the present synopsis. The Introduction was printed first of all in the year 1888; it gives
a historical and descriptive sketch of the progress of the whole operations in the field—hoth principal and secon-
dary—from year to year, mentions the Officers by whom they were conducted, the theodolites with which principal
angles were measured, and indicates the work done by each of the Assistants. Soon after the secondary trian-
gulation was adjusted in accordance with the principal, and then the printing of the volume was resumed.

The data given in this volume are the following :— v

First (page 1), an alphabetical list of the names of the principal stations, showing the numbers
assigned to them, which were employed in the reductions as being more convenient to use than names, and also a
numerical list giving the names corresponding to the numbers.

Second (page 2__,,), descriptions of the structure and positions of the principal stations as taken
from the original records of the observations.

Third (page 7— ), the angles and sides of the principal triangles, numbered and arranged in order from
north to south.

Fourth (page 10_), the angles and sides of certain secondary triangles. The nnmberingiis here made

consecutive to that of the principal triangles, in order to facilitate references which are made in other sections to
the place where the length of a side is to be found.

* This is an offshoot of the Assam Longitudinal Series, and falls entirely outside of the limits of the North-East Quadrilateral.
The volume is issued in a preliminary form, and therefore only a limited number of copies are available to meet any immediate demand
for data : the final publication will be hereafter made on the completion of the triangulation in Burms, into the general reduction of
which this Series will enter.
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Fiftk (page 18—;), the azimuths of surrounding stations and points, at prineipal, principal-auxiliary and
gocondary stations, the latter arranged in alphabetical order.

Sizth (page 24, the co-ordinates and descriptions of all stations and poin{s arranged in alphabetical
order. .

Tt has not been considered necessary to publish the whole of the details of the secondary trispgulation ;
the sides and angles of 170 triangles, which were selected as most likely to be of future use, and the azimuths of all
these sides, have been given ; but for a number of other points the co-ordinates only have been given. With the
aid of Tables Nos. XX VI, XX VII, XX VIII, XXIX and XXX of the duwiliary Tables to facilitate the calculations
of the Survey of India, Dehra Diin, 1887, local surveyors, working on a system of rectangular co-ordinates, can
readily transform the spheroidal co-ordinates here given to suit their owh requirements.

The heights above mean sea level of the stations depend in the first instance on the final trigonometri-
cally determined values of the stations of Méndvi and Karanja of the Bombay Longitudinal Series, and of Yalir
and Samshergad of the Mangalore Meridional Series, and on the heights of the stations of Agoada nd Pil
determined by the Spirit-levelling Operations. The manner in which the heights of the remaining stations have
been made to accord with those above designated is explained on pages V—, to VIII_, of the. Introduction to
this Series and on pages 27 and 28 of Part I of Volume XII of the dccount of the Operations, §e. The heights
in this volume are referred to the mean level of the sea. It may be here stated that trigonometrically determined
heights invariably refer to the upper surface of the masonry pillar or structure on which the instrument stood.
Spirit-levelled values refer to the upper surface of the protecting pillar on which the levelling staff was set:
a description of the exact point referred to is given in each instance in footnotes to the pages of the co-ordinate
list, commencing on page 24, In some cases the heights are taken from Topographical Survey maps—reduced

to G. T. 8. datum—and the surface to which these refer may be assumed to be the ground level.

The longitudes depend on an astronomically determined value of the longitude of the Madras Obser-
vatory, deduced about the year 1815. The longitude of the Madras Observatory has however been re-determine d
by «the Electro-Telegraphic method, from observations made at Greenwich, Mokattam (in Egypt), Suez, Aden,
Bombay and at certain stations of the triangulation in India.

This value of the longitude of the Madras Observatory is equivalent to 80° 14’ 51" E.; and as the originally
adopted value, on which the longitudes of the whole of the stations of this Survey are based, is 80° 17’ 21" E.—see
page 135 of Volume II of the Account of the Operations, §c.—the following precept may be accepted with considerable
confidence :—

All the values of longitude in this volume require a constant correction,
probably of —2' 30",

The orthography of Indian names in the present volume is in accordance with the provincial lists of
spellings constructed under the immediate orders of the Government of India. The newly authorised spellings were
adopted for all names and other words contained in these lists ; but for words for which there was no specific authority,
the spellings have been framed in accordance with the methods followed in the preparation of the published lists,
reference being made in the present instance more particularly to the Gazetted List for Bombay. As a general
rule the pronunciations of the vowels are as follows:—a has a variable sound as in woman, rursl, paltry; d asin
tartan; ¢ as in bit; < as in ravine; « as in bull; ¢ as in rural ; 0 as in note; ¢ as a in say ; au a8 ou in cloud ; ai as ¢
in ride. Final vowels and those in well-known terminals are unaccented. When the popular spelling of a name
has been accepted by Government, its correct orthography is generally given in parenthesis where the name occurs
for the first time. ’

The chart accompanying this volume shows the whole of the principal stations and triangulation, the
positions of all the secondary points, and those portions of the secondary triangulations of which full details of the
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angles, sides and a.zlmuths are given. With the aid of the chart it is hoped that little dificulty will be met with in
finding out any of the data which may be reqmred The descriptions of the secondary stations are in some cases not
as full and clear as is to be desired : this arises from the inadequacy of the information entered on the spot by the
surveyors in their field books; every effort has been made to supplement the field books, whenever it was found
practicable to do so, in order to facilitate the future identification of the stations, and all the information which is
forthcoming has now been glven

The general arrangement of the volume is in accordance with that adopted in previous Synoptlcal Volumes.
The data which it contains have been prepared chiefly under the superintendence of Mr. W. H. Cole, M.o., Deputy
Superintendent, the Officer in charge of the Computing Office. The Introduction to this Series was written by
Captain8. G. Burrard, 2.E., Deputy Superintendent. The volume like its predecessors has been printed at the Trigono-
metrical Branch Office at Dehra; Mr. Peychers and Mr. H. G. Shaw have rendered valuable service in the
examination of the press proofs generally, and Mr. Peychers more particularly in regard to the numerical details which
require the utmost care in supervision through the press, and in this respect from his natural aptitude and experience
his assistance has been most valuable. '

Dy. Surveyor General,
In charge Trigonometrical Surveys.

Mussoozxz, G. STRAHAN, Coroxer, B.E,,
August, 1891.
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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—8ingi the base of the new Series, but finding on arrival that it was not suitable, he
ook upon himself the responsiblity of starting from the side Karanja-M4andvi, 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. Sanger’s approximate series consisted of two lines of stations,
one running near the coast and the other along the line of gh4ts, 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
Mséndvi 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 Mahédbaleshvar.

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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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 1843-44. now known as the Singi Meridional, and it was not till
PERSONNEL. November, 1843, that work on the South Konkan Coast
Liout. HL. Rivers, Bombey Enginoers, 2nd Asist. Series was resumed. The first station visited was Kanta
l;(,' T mr, 1ot ’f," s f""tm' (11x), and by the 1st of January, 1844, the observations of
» J.DaCosta, Znd ,, 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 Kumbhari. 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 observations 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 Dollondt, that was used in the observations of the Bombay Longitudinal Series.
It was constructed on a design and under the direction of Captain Kater, and 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.

+ For a full description of the instrument and the work performed by it, see Appendix No. 2 of Volume II of the Accont of the
Qperations, &c.

-




INTRODUCTION. , V—;

The heights of the Principal Stations were deduced from those of Méndvi 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 height of the first station on the Ghats 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 490-0 feet
”» ) Méndvi » ) Ghats 452-2 ,,

Difference — 378

The height of Mirya was also determined by direct reference to the sea-level and
found to be 464-4 feet. The error generated through five stations along the Ghats was
therefore —12-2 feet, and that generated through four stations along the coast 4256 feet.
This result, which shews the coast error to be twice as large as the ghét 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 108 feet and 122 feet respectively.

In 1866 and 1867 the southern extremity of the South Konkan Coast Series was con-
nected with the Mangalore Meridional Series by Captain (now Colonel) C. T. Haig, R.E., and
Lieutenant H. Trotter, B.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 historieal 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-M4ndvi and the terminus Samshergad—Yaltr (the side of junction between
the Mangalore Meridional Series and the old Goa Longitudinal Series) are :—

"

In Latitude ... =— O°OIl
» Longitude w. + o0°218
. Azimuth ... = 1°469
,, Side Logarithm ... =+ 0°000,014%8,

giving a ratio of about 2} inches per mile.

Owing to the large circuit errors in the values of Lieutenant Rivers’ heights, the omission
of the cross rays in his observations, and the adverse criticism passed on the work by Sir
Andrew Waugh, it was decided in 1885 when the compilation of this volume was being taken
in hand to revise all the vertical angles of the Series. 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 ghats 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 Kérwér, 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 Mormugéo 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 Mormugdo tidal observatory in order
fthat their observations at Agoada and the observatory clerk’s at Mormugdo might %: made simultaneously. Agoada Station was then
¢ connected bi double levelling with a bench-mark laid down at Agoada Fort Jetty, in a convenient position for observing the difference
‘ between its height 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 Morm tidal observatory.

fx x % Theﬂ were taken on the 22nd, 23rd and 24th May. I wished to oblain the exact times of high and low-water at Agoada
‘to compare with the corresponding times at Mormugio; but the sea was not smooth enough to enable this to be done in the available
‘time’. After interpolating between the data furnished.by the KirwAr 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 Mormuiio gave one value of the height of the Agoada bench-mark, nbove the zero of the tide-gauge at Mormugdo. B8ix
‘such values were obtained—three at high-water and three al low-water—the mean of which gave the final height of the bench-mark
¢ above the zero of the gauge. The difference of level between the zero of the gauge and mean sea-level * * * was a known 1uantity
‘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 tke
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 fouud 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 3:2 feet
below the highest point that the tide rose to. He then erected a second pole on a firm rock,
that was just covered at high water, and proceeded to his trigonometrical station of Mirya, a
little over half-a-mile off, from which he observed the angles of depression to the top and
bottom of the pole. From these two angles and the measured length of the pole he computed
the height of Mirya above 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 heyond 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 Ratnagfri, and the
forts of Rdigad, 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 35
additional points along the length of the coast-line between the extremities of the South
Konkan Series.

July, 1888 S. G. BURRARD,
Y .

In charge of Computing Office.
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SOUTH KONKAN COAST SERIES.

PRINCIPAL TRIANGULATION. ALPHABETICAL LIST OF STATIONS. -
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SOUTH KONKAN COAST SERIES.

DESCRIPTION OF PRINCIPAL STATIONS.

—— TR,

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,
III, 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 5 feet in height excepting at two stations at which the pillars are sunk in the ground and have their surfaces
flush with the ground level. Around each pillar and level with its upper surface, a platform of stones and earth
10 to 14 feet square was built for the accommodation of the observatory tent. Stations numbered I and X1X
are denoted simply by circle and dot cut on the rock in sitd. The remaining stations have platformg of stones
and earth, some circular and 10 to 13 feet in diameter, and some square 8 to 14 feet in side, and varyifig in
height from 1 to 54 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 3 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. - y

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 0. 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° 85'—ob-
served at in 1839, 1841 and 1842—is on a ridge of the Western Ghéits and occupies the peak locally known
as Méndvi : it is 1} miles W. of the village of Vaula, whence there is a very fair path to the station, Tikona
hill fort 1§ miles W. is connected with'it by a remarkable ridge about a mile in length along which there
is a footpath. The station is at the N. end of the summit of the hill which rises precipitously from all sides
to a height of about 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 isin the lands of the village
of Tikona, tiluka Povan M4val, 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 diumeter, excavated in the rock below. No change appears to have been made in 1841. When visited in 1842
in connection with the operatious 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 sitd 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 hoth at and to this station, its position was found to be identical with that of
1839. In 1881 the mark in the upper surface of the pillar, which is 5 inches lower than the surrounding platform, was fouud in
position but the pillar was somewhat damaged. In 1885 the station was found to consist of a roughly constructed pillar of
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masonry 2} feet in diameter and 2 feet deep surrounded by an annulus and the upper mark was firmly embedded in position.
The directions and distances of the circumjacent villages are :—Malaundi N.W. by N., mile 1; Késig S.W. by W., miles 14;
Kolvén 8., miles 3} ; and Andhali 8.E. by E., miles 1§. Note.—In 1842 another mark surrounded by a smaller circle was also
cut on the rock in sitd: this mark is 3-35 inches to the S.E. and a little above the lower mark of the preseut 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,
ang at 1 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 cousist 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 13}.

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 Ndndgaon which is } mile from the coast and on the main road from Borlai to Murtd lies 6 miles W,

of the station and that of Murad 4% miles 8.W. The station is in the lands of the village of Titvi, tiluka Roha,
district Kqlaba. o

e ‘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 24.

IT. 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. Itisin 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, 8 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 208 feet

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

ITI. Kanta Hill Station, lat. 17° 58’, long. 73° 8—observed at in 1843—is situated on the centre and
highest of the three conspicuous peaks lying in a straight line and about } a mile apart. These peaks rise
above the table-land on the 8. side of the Sdvitri river. The large village of Bénkot 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
Ratndigiri.

8 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 8} 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-

letion 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} ; Panhdli 280°, miles 1§ ; Gudagad 245°, miles 1}; Shipola 198°, mile 1 ; Western peak 124° 17/, mile };
and Eastern peak 301° 43’, mile §. '

IV. Mahdbaleshvar or Malcolmpeth Hill Station, lat. 17° 55’, long. 73° 43’—observed at in 1842—is
situated near the 8.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
3(: the ngil:(éwith Monument and Christ’s Church distant § of a mile W. by N. The station is in tdluka Javli,

istrict ra. :

The station consists of a circular lplai;form of stones 13 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. Adhér Hill Station, lat. 17° 24/, long. 73° 13’—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
81 miles S.W. by W. of the village of Pélshet 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, 81'756 feet from the S8.W. corner and 86 feet from the centre (top) of Durga Devi temple
which is 17 feet square and 15 feet high. It is in the lands of- the village of Adhuar, tdluka Chiplin, district
Ratnagiri.

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 101 feet below it. When visited in 1885-86 the station was in good preservation. The directions and distances of the

circumjacent villages are :—Adhir E. by N., miles 2; Budhal N.E. by N., mile }; Karul E.S.E., miles 2; and Bori (Custgus
Office) S.E., miles 13. '

VI. Kumbhérli Hill Station, lat. 17° 26, long. 73° 43’—observed at in 1843—is situated on a flat-
topped hill called Torna, about 30 feet from its western edge which is precipitous: it is 1} miles of the Engi-
neer’s Bungalow near milestone No. 38 on the high road from Karad to Chiplin and immediately above and on
the N. side of the Police Chauki at the head of the Kumbharli Ghét. The station is best approached from
the village of Helvak, vid Torna on the table-land. It is in the lands of the village of Torna, 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 above 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 S., miles 1} ; Dhankal S., miles 2; Kembsa S.W. by S., miles
2; and Pophli N.W. by W., miles 33.

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 3 miles N.N.W. of the Ratndgiri Light-house. The station is in
the lands of the village of Vada Mirya, tdluka and district Ratndgiri.

. 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 Dharmshala 216°, miles 1} ; and Ratnégiri
Collector’s Office 320°, miles 3.

VIII. Manoli Hill Station, lat. 16° 55', long. 73° 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
Ambéighat on the road from Kolhdpur to Ratnigiri, 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° 30, 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, tiluka Devgad, district Ratndgiri.

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 1-83 feet high, in the centre of which stood a staff in a circular
hole 19 inches deep and 12 inches in diameter, cut partly into the rock. On removing the platform three flat surfaces (intended
for the theodolite stand) were found cut around the circular hole the centre of which agreed with the centre of the circle circum-

scribed around the equilateral triangle formed hy joining the centres of the three flat surfaces above mentioned. 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 pccupied 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 14; 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 Phond4ghét, on the
high road from Kolhdpur 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 Bivda, Kolhdpur State.

The station built in 1843 conxisted of a platform having a mark-stone in its upper surface and another mark 94 inches

below cut on « 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 44 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
fbrhest point and at the N.E. end of a flat-topped, conspicuous hill, rising immediately above the coast line,
about 63 miles S.8.E. of the town of Malvan. 1ltisin the lands of the village of Parule, tiluka Vengurla,
district Ratnagiri. ,

The station originally consisted of a platform which contained two mark-stones, one in its upper surface and the other
5:83 feet below it. When visited in 1885-86 it was found to be a platform of stones 9 feet square and 5§ 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 distances 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 Ambolighdt, and % 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. It isin the lands of the village of Chaukola, Savant-
vidi State.

- The station comsists 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 14 ; and Nenanvidi S.E. by E., miles 1}.

XIII. Agoada Station, lat. 15° 30’, long. 73° 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
town of 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 snd a
mark-stone embedded 1:77 feet below it. When visited in 1867 the station pillar was found intact: over this a circular protect-
ing pillar of masonry, 3 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 Ghéts, and runs E. and W. The sister hill called
Vigiri 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 is in the lands of the village of
Salili, taluka Sanquelim (Sankuli), 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 496
feet in height was built 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 isolated 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. 16° 6, long. 74° 83'—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 S8.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 manner on two stones, the difference of height between them being 171 feet. When
visited in 1886, the station was found slightly damaged but the upper mark-stone was intact. I'he 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. Kumbhéri 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 Kumbh4ri, and
Bhattia respectively, and 14 miles S.E. of the town of Sanguem (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 tdluka,
district Kdnara, and the latter in the Sanguem tdluka, 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.S.E. of Panda in Portuguese territory. The best route to the station is by the river Rachol
which should be ascended as far as the village of Bori, whence there is a stiff climb of two hours over a ve
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 eunclosing 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 6} miles E. by N. of the town of Sanquelim on the
main road from Bicholim to Khéndpur, and 4 miles 8. W. by 8. 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 aud the other below it: an aperture gives access to the lower mark.

XIX. Darsinga Hill Station, lat. 16° 31, Jong. 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 Ghats. The stone marking the trijunction of the districts of Kénara, Belgaunfand
Goa is about 11 chains 8. It is about 8 miles N. of the small village of Paldi, and 2} miles S.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 Jamboti to Belgaum, and 4} miles
8.8.W. of that of Tudiya. 1t isin the lands of the village of Betgeri, tiluka and district Belgaum.

The station consists of a platform of loose rubble enclosing 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} ; aud
Boknir E.N.E., miles 1}. _ )

XXII. (Of the Mangalore Meridional Series). Yalir Hill Station, lat. 15° 45°, long. 74° 84'—ob-
served at in 1866—is situated near the 8.W. corner of the ramparts of the hill fort of Yaltr lying 2} 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; Négunhatti E. by 8., miles 2 ; and Nandihalli S.E., miles 2}.

XXIII. (Of the Mangalore Meridional Series). Samshergad Hill Station, lat. 16° 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 Tinaighdt to Kittar, and 5} miles S8.8.E. of the town and Railway
Station of Khdndpur. The station is in the lands of the village of Nandgad, tdluka Khéndpur, district
Belgaum. '
bee 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 1§ ; Sévargali N.W. by N., miles 1};
Hirtbhalke S.W., miles 2 ; and Karanjol S. by E., miles 2.

W. H. COLE,

October, 1889. _
In charge of Computing Qffice.
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SOUTH KONKAN COAST SERIES.
e L 4
PRINCIPAL TRIANGULATION. TRIANGLES.
Distance
No. of . Spherical Corrected Plan
Tri:n;lo Station x;neu Anglo e
Log. feet Feet Miles

” o ’ ~
Karanja, XXXIV 2°66 59 30 3'04| 5°3054821 202060°8 38-269
1 Mindvi, XXXI 2:66 48 22 35°23 5:2437838 175300°8 33° 201
Titvi, I 2°66 72 7 21°73 | 5°3486654 223185°2 42°270
Méndvi, XXXI 2°05 7s 50 14°30 | 5-3280751 2128507 40°313
2 Titvi, 1 205 37 10 12°91 5° 1226506 1326327 25°120
Torna, I1 2°05 66 59 32°79 | 5°3054821 202060°8 38-269
Titvi, I 2°46 70 51 35°03 | 5°3390893 21831779 | 41°348
8 Torna, I 245 42 3 30°86 | 5-1897902 | 154806°9 29°319
Kanta, IIT 246 67 4 5411 | 5°3280751 212850°7 40°313
Torna, IT 2:04 66 1 9°9r1 5° 3087350 2035800 38°557
4 Kanta, III 2:03 35 30 29°70| s5-111981o 129413°9 24°510
Mah4baleshvar, IV 204 78 28 20°39 | 5°3390893 218317°9 417348
Kanta, II1 31 77 59 56°61 5° 4088953 256386°6 48-558
6 Mahébaleshvar, IV g-zo 51 g 35°71 5°3092603 2038263 38:603
Adhar, V 3°20 so 57 27°68 | 5°3087350 2035800 38°557

Norzs.—1. The values of the side are given in the same line with the opposite angle.
2. Btations Mindvi, XXXI and Karanja, XXXIV appertain to the Bombay Longitudinal Serics.
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Distance
No. olf° Station 8, 1;21::1 Oonﬁfhno
8 Log. feet Foet Miles
» o 1] L4

Mahébaleshvar, IV 262 44 10 38°28 | 5°2520881 1786850 33°842
6 Adhtr, V 2°63 46 32 31°34 5°2697939 186120° 4 35250
Kumbhérli, VI 2°63 89 16 50°38 | 5-4088953 256386°6 48°558
Kanta, ITI 2°98 40 2 51°06 5-2697939 1861204 35°250
7 Mahébaleshvar, IV 298 95 13 16°83 | 5°4594916 2880658 54°558
Kumbharli, VI 2:98 44 43 52°1I 53087350 203580°0 38557
Adhtr, V 1°94 77 42 10°54 5° 3060366 202319°0 38318
8 Kumbhérli, VI 1°93 42 39 3726 | 5§°1470452 1402960 26°571
Mirya, VII 1°93 59 38 46°20 | 52520881 178685°0 33°842
Kumbhirli, VI 2°51 59 52 39°85| 5°2846240 192585°7 36°475
9 Mirya, VII 2°51 54 47 59°5I 5°2599281 181940°0 34458
Manoli, VIII 2°52 65 19 2064 | 5°3060366 202319°0 38318
Mirya, VII 2-78 70 56 13°37| 5°3497576 | 223747°3 | 42°376
10 | Manoli, VIII 277 54 37 15°65| 5-2855011° 1930150 | 36°556
Ghirys, IX 277 | 54 26 3098 | 5°2846240 | 192585'7 | 36475
Manoli, VIII 2°63 53 56 30°44 | 5°2746823 188227°2 | 33-649
1 Ghirys, IX 2°62 52 7 3°72 | 5°2642733 183769° 4 34805
Valvan, X 2°63 73 56 2584 | 5°3497576 | 223747°2 | 427376
Ghirya, IX 2°67 62 45 27'24'| 5°3086180 | 2035251 | 387546
12 Valvan, X 2:67 61 55 5427 | 5°3053377 201993°6 38256
Parule, XI 2:67 55 18 38:49 | 5-2746823 1882272 35°649
Valvan, X 2°30 ST 1 3°21 5°2248834 1678353 31°787
13 Parule, X1 2:30 58 28 5902 | 52649602 184060°3 34860
Chaukola, XTI 2°30 70 29 57°77 | 5°3086180 203525°1 38546
Parule, X1 2°18 s6 33 7° 52418706 | 174530°2 33°055
14 Chaukola, XTI 218 70 5 22'85| 5°2937351 196668°6 37°248
Agoada, XTII 3217 53 21 29°2§ 5°2248834 167835°3 31°787
Chaukola, XTI 1°16 40 24 36°98 | 5°0537361 1131712 21°434
156 Agoada, XTII 116 48 15 3°20| 5°1147675 1302469 24°668
Salili, XIV 1°17 91 20 19°82 | 52418706 1745302 33°055
Parule, XT . 1°61 29 45 1°30| 5°1147675 130246°9 24°668
16 Chaukols, XII 1°62 IO 30 1°'§§ 53906779 2458544 46°563
Salili, XIV 1°62 39 44 57°15 | 5°2248834 167835°3 | 31°787
Agoada, XIII 1°43 76 22 30°92 | 5°3463174 176326 4 33°395
17 Salili, XIV 1°43 65 1 58-88 5°2161063 164477°4 31°151
Pil, XV 1°43 38 35 30°20| 5°0537361 113171°2 | 21°434
Salili, XIV 1°36 34 41 g'o5| s5-ory2178 1040442 19°705
18 Pil, XV 1°37 70 38 31°42 | 5°2367736 172493°9 32°669
Kumbhéri, XVI 137 74 40 19°53 | 572463174 176326°4 | 337395
Agoada, XIIT 1°52 50 4 2399 | 5°2367736 1724939 | 32°669
19 Salili, XIV 1°52 99 43 9'20| 5°3457752 221704°9 41°990
Kumbhéri, XVI 1°52 30 12 26°81 | 5°0537361 113171°2 21°434
8alili, XIV *67 64 s8 3'09| 5°0342890 108215° 4 20°495
20 Agoada, XIII 66 43 40 9°79 | 4°9162892 824687 15°619
Bori, XVII <67 71 21 47°'12 5°0537361 113171°2 21°434




PRINCIPAL TRIANGULATION. TRIANGLES.

April, 1890.

. Distance
No. of ; Spherical Corrected Plan
Tri:.n:lo Station xeol:u Angle °
Log. feet Feet Miles
L4 o ’ v '

‘ Agoada, XTII "73 45 3 33°40| 4°9471741 88547'0 | 16°770

21 Bori, XVII ‘73 75 3 2'15| 5°0822866 120861°1 22°8g0
Jarma, XVIII '73 59 53 24°45| 5'03428g0 | 108215'4 | 20°495

Bori, XVII * 46 40 36 zo‘g7 4'8282219 67332°1 12°752

22 Jarma, XVIII ‘47 80 31 56°86| 5-0087838 1020432 19°326
Darsinga, XIX “46 58 51 42°17 | 4°9471741 885470 16°770

Jarma, XVIII ‘43 56 20 41°37 | 4°9140203 82039°0 xg° 538

23 | Darsings, XIX ‘43 8o 33 48'5 4'3877775 972249 | 18°414
Bailtr, XX ‘43 43 5 30°08 | 4-8282219 67332°'1 |- 12°752
Darsinga, XIX "53 67 37 1°14| 4-9783654 | 95140°5 | 18-019

24 Bailtr, XX ‘53 59 30 26°66 | 4°9477373 886620 16°792
Samshergad, XXTII ‘53 52 §2 32°20 | 4°Q140203 820390 15°538

Bailir, XX -38 47 9 S51°48 | 4°8445727 69915°4 | 13°242

25 | Samshergad, XXTII ‘38 46 34 2°093 | 4°8403343 69236° 4 13°113
Yalir, XXII ‘39 86 16 5°59| 4°9783654 95140°5 18019

. Norz.—8tations Yalr, XXII and Samshergad, XXIII appertain to the Mangalore Meridional Series.
W. H. COLE,

In charge of Computing Office.
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SECONDARY TRIANGULATION.
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SOUTH KONKAN COAST SERIES.

CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS.

The following table gives the co-ordinates of all stations and other fixed points, arranged in alphabetical order, also the

descriptions of the secondary and intersected
of the principal stations are given.

(or unvisited) points, and references to the preceding pages where the descriptions

Note.—Principal stations are followed by the Roman numerals I, II, &c., secondary stations by the letters s, h.s.and t.s.
Stations and points fixed by Colonel Lambton’s triangulation have his nomenclature given also, in italics. The year when a station
or point was originally fixed is usually given after its description. '

For visited stations and for other points of superior accuracy the values of latitude and longitude are given to two places of
decimals, for well determined objects to one place, and for the remaining points to the nearest second.

Trigonometrical heights always refer to the upper mark-stone let into the circular, isolated pillar when the latter is solid ;
and to the upper surface of the pillar, on which the theodolite stood, when the pillar is perforated or the tower is hollow. Spirit
levelled heights are given to two places of decimals of a foot, and the surfaces to which they refer are indicated in footnotes to

this table.

of the structure itself above ground level.

the Topographical Survey maps, these have been inserted and enclosed in brackets; thus [3831] after reduction to the G. T. Survey
datum wherever a comparison was possible.

The numerals in the last column indicate the triangles, pages 7, to17__ , by which the station or point has been fixed ;
when these numerals are omitted it is to be understood that no triangles are given.

In the column of heights, the upper numeral gives the height of the station above mean sea-level and the lower is that
In a few cases, where Trigonometrical heights do not exist, but values have been found on -

. Height
d X
. . - L. Latitude Tongitude | of station No. of
Name of Station or Point District Description East of — . eJ
North a ch | Height of Triangl
reenwic Structure
o1 o 1 n J"eet
Adhir, V Ratnfgiri | Vide pago 4 .|172411°50 (73 1241°55 ._-:’g—? 5
. . .| 261-50*
Agoada, XIIT Goa Vide page 5_ .|152930°78|73 48 5570 - 14
Agoa.da Church . » Turret of Bt. Lorenzo’s Church : Portuguese territory. | 529 34 ) 73 49 24
.A_qoada 1843-44.
Agoada Fort ”» Light-house about 305 feet 8. of Agoada Principal Sta- 1529278673 4856°47 113
Agoada tion: Portuguese territory. 1811-12. 114
Ambﬁghﬁt Hill Peak Kolhipur Al;oslgssssmile N. of Amba village: Vishilgad estate. | 16 57 27 73 50 25 81,82
Arambol h. &. Gos  |On the heights, sbout a mile N.W. of Arambol village: | 15 41 4806 |73 44 55°03 133
Arambol sub-division Pernem, Portuguese territory. It is mark-
ed by a platform. 1811-12.

* This height refers to the top of the circular protecting pillar on which the levelling staff stood when determining the height, t See description of this station.
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25—'0.
. Height
) . " o Latitude | OnB9 |of Station | o, of
Name of Station or Point District Description - East of —_— .
North G ich | Height of Triangle]
reenwic Structure
o 17 » ' o 17 " feet
Baga h. s. s Goa On the heights, about a mile W. of Baga Churchonhill: | 1534 11706 |73 47 30°93 127
Baggu sub-division Barde, Portuguese territory. The sta-
tion is marked by a platform. 1811-12,
Bailir, XX Belgsum | ¥ide pago 6— . rgg| 3225 | o3
s g8 pag c »-1154433°251742217°99 5 &
Béleshvar h.s. ... voo Ratndgiri | On a hill so called, about 1} miles N.N.E. of Phuruson | 1 *gb 2222°2 8 56
fgiri | One high road from Khed to Désoli, and 4§ miles N.W. | 7 10 9 97|73 7| 93
by W.of Khed: taluka Khed. The station is denoted
by the usual mark engraved on the rock im sitd,
1864-65.

Bélukilla h. 8. ... .. | Koliba [On a hill of that name, about a mile E. of 8&ivillage, 2¢ | 18 11 26°35|73 15 1°00| 1359 47
miles W.8.W. of Morba, 2} miles N.E. of Chéndhor,
and 5% miles W.S.'W. of the taluk town of Mén-
gaon: taluka Méngaon. The station is denoted by »
mark-stone embedded in the ground. 1864-65.

Bénkot Building ... .. | Ratndgiri | Highest building on W. face of Fort Victoria, about 4 | 1758 20°6 (73 5 1°4 52
mile 8.8.W. of the W.8.W. end of the Port of Binkot :
taluka Dépoli. 1842-44.

Barsim h. s, . Gos On the highest point of a range, about s mile8.E.of |15 3 2°86{74 6 o°20 .. 181

Bagsi He village : Portuguese territory. 1811-12,
Batti h. s. . ” On a conical hill, about & mile N.E. of village: Portu- | 15 11 31°18 |74 15 23°72 . 154
Batti guese territory. 1811-12.

Bévda Fort e «. | Kolhépur | Masjid with s dome, in the fort: Bévda estate.|163238'9 |735127"1 85,86
1843-44. ’

Bhogtambi Hill Tree ... | Ratndgiri | About 1} miles N.W. of Hétkamba villags on theroad [ 17 150 |73 2637 [989] | ...
from Charveli to ChiplGn, and 14 miles N.E. by E. of
Khedsi: taluka Ratndgiri. 1843-44. - :

Bhoja h. s. vee ee Poona | Ona peak of the Ghéts, about a mile W. of the village | 18 0°66 |73 22 54°02 22 b8

J of Baltar, 13 miles N. by E. of Tolbaila, and 8} miles | = > > 732254 [3322]
8.W. of Albauna close W. of a road leading to Aulas
. village : taluka Haveli. 1828-29,

Bhutoba h. s. ... | Batndgiri | On the highest part of a very conspicuous flat-topped | 16 15 28°22 2813°2 86 92.93
conical shaped hill, about 1 mile E. of the coast line, 5 73 323 3 .
and { a mile 8. of Suda village: taluka Devgad. The
station is denoted by a pillar, 1 foot high, with mark-
stones at top and bottom. A protecting pillar of
masonry, 28 inches square at base, 20 inches at top,
and 3} feet in height, is built over the station, the
intersection of the cross lines on its surface corresponds
to the station mark below. When visited in February,

1886, the station was found in good preservation.
1865-66.
Bicholim Mosque ... vee Goa On the hill close 8. of fort: sub-division Bicholim, Por- | 1 . 16°2 140
Bicholin * . tuguese territory. 1811-12. ’ 53453°3 17359
Binauli Hill Church » Centre of front: Portuguese territory. 1811-12, 1516361 |735828°2 - 162
Bennouli 163
Binauli Village Church: » Centre of front: Portuguese territory. 1811-12, 151626°2 |735844°5 . 164
Bennouls 165
Bomgudda h. 8. ... ... |NorthKénaral On a hill, the highest in the neighbourhood, on the |14 54 40°23 |74 12 13'62 . 183
Bomgooda boundary between the Portuguese territory of Goa
and the British district of North Kénara. The fort
of Shiveshvar lies about 2 miles 8.E, The station
is marked by a platform. 1811-12,

Bordai Hill Peak ... Goa About a mg::s IL’E. of Bordai village: Portuguese terri- | 15 2 30 741539 186

tory. 1843-44.




26, SOUTH KONKAN COAST SERIES.
. Height
. . - - Lotitude | "2"B°% | of Station | No, of
Name of Station or Point District Description North East of — cangld
. o Greenwich | Height of |Triangl
Structure
o 1w o1 Jeet
Bori, XVII Gos | 7ide pageb_, .. v | 1521 14°47|74 516769 l-"—:i 20
Cabo Monastery » Belfry : Portuguese territory. 1811-12. 152742°7 (7349482 144
Cabo
Cape Ramas, Highest Point . ” Above Cabo do Rama: Portuguese territory. 1843-44. |15 420°4 |735819°2 172
Cabo de Rama or Cape Ramas
Cape Ramas Tower e » High tower at the N.W. edge of the rock: Portuguese 15 5§ 9°0 [735729°2 170
gabo de Rama or Cape Ramas territory. 1811-12. 171
Chandel h. s, o ” About & mile N. of Chandel village: Portuguese ter- | 15 44 30°93 | 73 55 36" 44 119
Chandel ritory. 1811-12. 120
Chander Church ... » Centre of front : Portuguese territory. 1811-12, 151513°7 |74 §512°4 167
Ohander
i Hi Ratndgiri | About a mile 8.W. of Harcheri vill the Kéjvi rive
Chanderi Hill Tree nigir and on the road to Ratndgiri : ta'lluk;gﬁ:t‘:aigi:-i. ljg(ligl-‘éﬁr 1656 5 7328 9 [921]
ar h. s. . ... |Stdra On a hill, about 4 mile N.E. by E. of vill . . 5
Chandér 1. s ) Agoncy l:mllecl, 1% miles W. by N. of Gi{ar, anod 6 mi.eea ;3 181745'111733416°83| [3896] 35,36
by N. of Torna Fort: taluka Torna, Bhor State.
1841-43.
Chépora Fort s e Goa A small but conspicuous stone pyramid in hill fort 8o | 1536 16°6 |73 46 40°0 137
Chapora called : Portuguese territory. 1811-12, 138
Chaukola, XII Sévantvédi | Fide pego 6—;, ... - w|155531°44{74 14831 2794 | 13
State y 2’1
Chora Chapel Goa Cupola of circular chapel on hill: Portuguese territory. | 15 31 34°5 |73 55 8° 148
Chorou Circular Chapel 1811-12. ' 9
Dabhola Hill Tree ... Ratndgiri AblosnﬁtGS miles 8.E. of village: taluka Devgad. 1865-|16 21 ¢ 73 30 37 94,95
Da.rsinga, XIX . [North Kénara} Vide page 6_0. e e vee we | 1531 19°67 7419 12°92 _3_366_ 29
Devgad Hill Peak ... ... | Ratndgiri [ Close to Kalvan W.: taluka Devgad. 1865-66. 16 18 45 73 26 16 98,99
Devgad Point s The highest point of headland, about a mile 8. of Kalvan | 16 17 56 26 32
& ” Ww. :ghlukgoi;lev(;sd. 1;:8--:1. . 75 73353
Dhanvi Hill Mark ... . | XKoliba | On a peak of the Ghits, also called Taula hill peak, on | 18 16 332 24 54" 266 41
boulx)aed:ryo bet:’een theamlf:d andul]riznggonp::lulu, 33°21173 245470 [ 7]
about 5 miles N.W. by W. of Riygad Fort, { mile
8.E. by E. of Jor village, and 54 miles 8.E. by E. of
Nizémpur. 1828-29.
Dramapur h. s. s Goa On the top of an isolated hill, about a mile N.E. of Dra- | 15 14 48°64 |74 153'79 168
Dramapoor mapur village: Portuguese territory. 1811-12.
Gan Rock e Poona A conspicu k the edge of the Ghéts, about 1 | 18 31 235° 2 ‘6 84
ged milespS(?E(.";)’ngOf o(lilang:d 145:,2, 3 miles E. by 8. of 313575 |73 244
Borap Fort, and 1} miles S. of Bambharda village:
taluka Haveli. 1841.43.
Ganja Hill Goa About a mile N. of Kankuli village: Portuguese terri-| 15 28 33 74 131
tory. 1843-44. : .




CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS. 27_0
. Height
. . . . . Latitude Longitude | ¢ Stlftion No. of
Name of Station or Point District Description East of — R
North . Height of |TTisngle]
Greenwich Structure
. o ~ o L} L4 fcet
i iri | About } a mile 8.W. by W. of village socalled, snd 1 mile | 17 8 37° 8286
Ganpati Temple B ey Woaf Maiguad taia Hornigin. 1006.06, |7 837°4 |73182 77
Ghirys, IX - » Videpoged—, ... 116295866 |73 22 28-28 —33—’- 10
i Koléba | About 8 miles 8.8.W. of Mhasla town, 2 miles W.of thevil-
Ghum Hill Tree ... o A;ency lage of (;l’mm, amf 14 miles N.‘::f‘ Gén :el;‘nluk(: Mhe:la 18 539 73 814 50,51
of the territory of the Nawab of Janjira. 1864-65. :
irsia Hi io: Batnégiri | About ile N.W. by W. of B&mnivli villsge, 1 mile | 17 . .
Girsia Hill Mark Helio: A A 0 oF Vighivre which is 1 mile B.of Tishisnt; | 17 3242247332 4278 | [1064] | 60
river : taluka ChiplGn. 1864-65.
Goa Base N. End s. Goa About a ‘mile 8. of Majords: Portuguese territory.| 151738237356 5871 - 157
N. end of the Base 181112,
Goa Base S. End s. ... ” About a mile N.W. of Kavelosi village: Portuguese ter- [ 15 11 37°69]73 58 41 34 158
8. end of the Base ritory.  1811-12. 159
i iri | About 2 miles W. by N. of Golap vil the high | 16
Golap Hill .Tree . | Batokgiri | About 2 miles W. oAt v Y lago on the high|1654 5 731953 [395] |83,84
. i 1865-66.
Gudehalli E. Peak ... ... |North K4nara Ali%g‘milu 8.E. by 8. of Kérwir: taluks Kirwér. |14 47 32 7413 2 . 194
Gudehalli W. Peak » “ios‘:.ts :4' miles 8.8.E. of m&: taluke Kdrwér. | 14 47 21 7412 6 195
' Sdvantvédi | Centre of the h the highest f the hill fort | 1551 1° .
R iwikcesbad Tpatnidi | Contrsof the houss on the bigheet past of the Hilloxt | 1551 1°4 |74 0 40°0 121
ung lage, and 3} miles N. of Talgat on the road from Goa
to Ambolighat. 1811-12.
Hittegudda h.s. ... . |North Kénara| About 1} miles 8. of Kodanfir village: taluks Kérwér. (14 50 2°34 742520°12 176
Hottaegooda 1811-12. ' 184
Hunshighit h. s. ... ” About 8 miles S8.E. of Mopi village: taluks Sirsi.|14 5836287425 437 187
Hunshi 181112 ' 188
Ilia Hill Helio: ... ... | Ratnigiri |About 2 miles 8.E. of village: taluka Devgad. 1865-66. | 16 1957°86 (73 2824°13 . | 96,97
i Tree at the north d of the flat-topped hill, and cl 8 .
Jambagad Hill Peak » to at,lm e;:liceezx:;oo: at edewpg:g .'Ii‘oﬂ:‘:n u‘im 175559 731659 51,58
Dépoli. 1864-65. .
Jarma, XVIII Goa |Videpagob—y o ~ 15353173274 83485 2378 | =
' io:... | Ratnégiri |The fortis st the northern extremity of the large place |17 17 57°1 .
Jayged il Fort Mark Hlio: . | Rualin | Tt e s st of b g s 1717 57" 84 7315 735|913 | 72
miles: taluka Ratnégiri. 1865-66.
Jaygad Point s » %an:am?‘goszi:ﬂe'w' of Jaygad hill fort: taluks | 17 17 51 731352 . .
alam . 8. . » On a hill about 1} miles 8. of vill called, 2} miles [ 17 48 ©° . 60
Kalambat b. s ’ E;'b; S..of‘}hmzlwe:m,:«}mﬂ:?;?w. of m;oli old 74 53|73 1057°10| [999]
Cantonments, and 1 mile N. by K. of the scattered
hamlet of Nirgud on the road from Séldura to Dépoli :
taluka Dépoli. 1843-44.

* See description of this station, page 6_ c



28__0 SOUTH KONKAN COAST SERIES.
. Height
Latitude | o809 | of Station | o, of
Name of Station or Point District Description East of — . J
North Groonwich | Height of [Trisngl
mwic Structure
o " o " ﬁet
lihondi h. 8. ... ... | Ratnégiri | On the highest part of a small range of hills, abouts |17 12 24° 21 32°28 8 7
Kalj feir mile ]%.lgof villapg'e 8o called, and 4 miles N.E. of the 7 4777173313 74
N.E. end of the large and scattered place of Malgund: .
taluka Ratndgiri. It is denoted by a perforated and o
isolated pillar with upper and lower mark-stones. .
1865-66.
Kamorli h. s. e Goa On s hill about 8 miles W. of Fort de Meio: Portu- | 1538 §°49|73 502209 e 125
Camorlim guese territory. 1811-12. 126
Kanakon h. s. o » On a large rock on the top of a hill, the eastern of a IS 1 2°01{74 3 652 . 189
Canacon range, falling perpendicularly into the sea on the south.
The chapel of Kanakon and the Commandant’s house
lie about 2} miles S.E. from the station. Portuguese
territory. 1811-12.
ankeshvar h.s. ... Koléba | On the eastern and highest part of hill so called from | 18 44 28:16|7258 1°2 1260 26
Kankes a temple which is about # of a mile to the W.; the 44 7%5 7
village of Mapgaon lies about 2 miles 8.W. from
which a road leads up to the village of Kankeshvar,
the latter is about § mile E. by S. of the station:
taluka Alfbig. It is denoted by a masonry pillar 1
foot high. 1864-65.
Kénsa Rock e » Also ealled Gull Island, on the larger of twosmall islands | 18 50 0°2 |725618°3 . 127,28
about } mile apart, and about 7 miles S.E. by E. of the
extreme southern point of Bombay Island. 1864-65.
.. . . II
Kanta, ITI ... | Ratnégiri | Vide page 3—, ... w | 17573177573 740°54 3.354 8
Karanja, XXXIV ... .. | Koliba |Videpsges_ ... 18 5124799 |72 58 49706 | 997 1
Kari E. h. =. o Goa On the heights, about a mile 8.E. of Kari village. The | 1542 42°07 (73 4514°49| ... 131
Karee E. Station ;tsnltli.o;:zis marked by a platform. Portuguese territory. 132
Kari W. h. 8. v » On the same heights as Kari E. h.s., and about } a mile | 15 42 23°84 |73 44 46°19 134
Karee W. Station S.W.of it. The station is marked by a platform. 135
Portuguese territory. 1811-12. .
Karpal h. s. » About & mile N.E. of village so called: Portuguese [ 15 39 42°20|74 O 6°40 117
Kartoli Hill Mark ... . |North Kénara) About 4 & mile W. of village so called : taluka Sups. | 15 1138736 |74 2559°90| ... | 179
Kartoli H. 1811-12.
Kateshvar Mound ... .. | Batnégiri | A high mound about 2 miles W. of Jaygad Fort, and 1718 7'5 |7313 59'6 - 75,76
1 mile 8.W. of & temple from which a road leads to .
the village of Nandivda: taluka Ratnégiri. 1865-66.
Khanderi Tsland Rock .o | Koliba |About 1} miles W.by 8.of the well-known Underi |18 42 95 7251187 . 29
(Henry) Island. The island, on which a fort and light-
house are situated, is also known as Kenery Island:
taluka Alibig. 1864-65.
Khévdi b. s .. | Batnégiri {Ona low hill 1 mile W.by N.W.of Khévdi village: |16 48 37°42 (73 3150°22| 1134 78
taluka Ratndgiri. The station is denoted by a pillar )
foot high with mark-stones at top and bottom. 1865-66.
Kolna Church ... Goa | Centre of front. Portuguese territory. 1811-12. 151639°3 [735751°1 161
Colna .
Kongaon h. 8. ... ... |North Kénara| About 1} miles W. of village so called: taluka Supa.| 1514 9°93|742538°84] .. 178
Kongaon 1811-12.
Kumbhiri, XVI . Vide pagob_, ... « |15 9 1'80|742014°38 —228'958 18,19

* See description of this station.



CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS. 29_0
. Height
. . o . Latitude | o840 ofStation | o, of
Name of Station or Point District Description East of — R
North o o | Height of Triangle]
reenwic Structure
o 1 o 1 JSeet
Kumbhérli, VI ... Sitra | Vide page 4_g .. v [17 24 30°59 |73 43 26" 96 éz‘isi 6,7
Kupgal h. s, vee ... {North Kénaraj About 1} miles 8. of Kuravali village: taluka Supa. |15 4 1°98|74 2050°66 174
Coomgul H. 1811-12.
Kunkaun h. s, Ratndgiri | On a conicsl hill, also called Dongar hill peak, about $ & | 16 31 46°89| 73 38 5831 . 87,88
mile N. of Kunkaun village, and 2 miles 8. of Khare-
pitan : taluka Devgad. 1843-44. _
Kﬁnhagad Fort ... ... |North Kdnara 'I’he&irculnrbastiolr:whichkaiseenfro?lsladx&ahi;gudcﬁ]lag; 145041°9 |74 819°1 . 193
staff,a rsonthe most N.E. point of theisland so calle
Coormaghur about 5 miles W of Kérwér. 181112,
Kusauli Hill Mark... ” About 8 mile N.W. of village so called : taluka Supa. |15 ¢ 43°41(742155°52 vos 180
Koosowli H. 1811-12.
Lingana Fort ... ... | Eolibs |The highest point in the fort, sbout 1} miles E. of the |18 15 8-8 238" 2 42
g village of Pani, and 1} miles N. by E. of Dépoli : taluka > 73323 4 [2979]
Mahéad. 'This ;;‘)int is called Lingana Rock on the
Topographical Map. 1841.43.
Loliag h. Goa On thé highest part of the headland, close to its south- {1455 2°64|74 533°27 . 190
Loliam ern edge and about a mile east of its termination. Suk- 191
kangudda village lies about 1} miles N.E. The station
is warked by a platform. Portuguese territory. 1811-12.
Madgad h. s . Koléba | On the hill fort of that name, about 1} miles 8.E. of [ 18 856:93|73 356°42| 0958 48,49
Agency Borlai town, and 1} miles N.E. by N. of the village of
Dandguri : taluka Borlai of the territory of the Nawib *
of Janjira. The station is denoted by a mark-stone
embedded in the ground. 1864-65.
Mahébaleshvar, IV ... oo | Sitirs | Vide page3_g .. : v 175515755 73 42 4459 | L2 | 4
Mahibaleshvar Monument ... » Sir Sidney Beckwith's Monument, about 3 of a mile N. | 17 55 26°68|73 42 6:81| [4566] | 61,62
of Christ’s Church: taluka Jévl. 1841-44.
Makarandgad E. Fort ”' Centre of the eastern of two old hill forts, about 6% miles | 17 50 55 7338 47
8. of Malcolmpeth orthe Sanitarium of Mah&baleshvar,
and § & mile N.W. by N. of the small village of Gan-
eshpur: taluka Jivli. 1841-44. .
Makarandgad W. Fort » A large bush on the western of two old hill forts, about | 17 50 58 7338 21 [4061] | 68,64
6% miles 8.W. by 8. of Malcolmpeth orthe Sanitarium
of Mahibaleshvar, and 1 mile 8. by W. of Hétlot vil-
lage : taluka Jévli. 1841-44.
Mandrian h.s. ... Goa On the heights, about } a mile N.W. of Mandrian village. [ 15 40 3884 | 73 45 24°07 . 130
Mandrian The station is marked by a platform. Portuguese
territory. 1811-12,
Méndvi, XXXI ... «.. | Bhor State | ¥ide page 2_¢ .. . 1837 51711 |73 34 4889 4102I 1
Manoli, VIIT .. | Kolhdpur | 7ide page 4o ... ..|165513°17|73 50 30°82 33_62 9
State 35
Margéo Hill House Goa 8. of village 80 called : Portuguese territory. 1865-66. |151626°0 |74 o10°1 166
Marsingal h. 8. ... . {North Kénara| On a hill towards the W. side of the northern boundary | 15 28 4611 | 74 24 59" 40 178
Marcingal . of the Supa taluka of North Kénara district, about 6}
miles E. by N. of Tédmerighdt, 13} miles 8.W. of
Khéndpur town of Belgaum district, and 17 miles
N.W. of Supa town of North Kénara district: taluka
Supa. 1811-12:
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SOUTH KONKAN COAST SERIES.

Name of Station or Point Distriot

Description

Latitude
North

Longitude
East of
Greenwich

Height
of Station

Height of
Structure

Ko. of
Triangl

Martkanni h. s.
Martkunni

Mira Dongar, XXXTII*

Koléba

Mirya, VII Batndgiri

Mormugéo h. 8. ...
Alurmagaon

Mormugéo Point ... »
Murmagaon Flag Siaff

Mumbri Hill Point .. | Batnigir
Munjia Palm Tree ... ~ ...| » °

Murji h. s.
Moorjee

Nagua Church
Nagoa
Narvar Church cer cos ”

Nigda h. s. Ratnégiri

Pildi Hill Mark ...

Pélgad Tower Ratnégiri

About 2 miles 8. of Témeri village. Portuguese terri-
tory. 1811-12.

On the eastern end of a flattish, clean-topped hill of
this name, about 24 miles 8. of the village of Adharna,
and 5% miles 8. E. of the town of Pen on the high
road from Alibig to Kampuli. The lower part of the
hill is of amygdaloid, the upper is of hard basalt,
and the top for about 150 to 200 feet is covered with
blocks of laterite. The station is in the lands of the
village of Chandi, taluka Pen. 1839. The sfation
consists of a square platform of stones in the middle
of which the usual mark—circle and dot—is placed.
‘When visited in 1881 the station was found to consist
of a platform of stones 11} by 14 feet and 6 feet high:
“the mark-stone was found loosely set in earth which
“had only a few days before been thrown on; the
“platform in fact been newly constructed,
““and is stated to have been raised 3 l’eet higher, the
“‘original platform having fallen away. The mark-
“stone it was stated was in position on the old plat-
“form, but was removed and transferred to the top of
“the new platform by plumbing over the old position,
“This information was received from the patel (head-
“ man) of Chandupali village on the 8. side of the hill.”
The directions and distances of the circumjacent
villages are :—Thalora E. by 8., miles 1}; Bhormal
N. by W, mile 1; Saimal N.E. by K., mile1; and
Dhangarvédi W. by 8., miles 1%,

Vide page 4_g, ...

Flag-staff on the highest part of the rock: Portuguese
territory. 1811-12.

'W. extremity of the headland near Mormug#o Fort : Por-

tuguese territory. 1843-44.

About } a mile 8.W. of village : taluka Devgad. 1843-44.

About 2 miles 8.W. of Achra Port: taluka Mslvan.
1 3

On the heights, about a mile N. of Murji village. The
station is marked by a platform. Portuguese territory.
1811-12. '

N.W. turret, on hill : Portuguese territory, 1811-12.

Portuguese territory. 1843-44.

() oee

On a hill, about 1 mile S.W. of the S.W.end of the scat-
tered village so called, 1 mile W. by N. of Umbarla
on the high road from the ruined city of Débhol to
Dipoli : taluka Dépoli. The station is denoted by the
usual mark cut on the rock in sitd. 1864-65.

On the boun between the Portuguese territor{oof
Goa and the British .district of North Kéunara, about
500 feet 8. of Darsinga Principal Station. 1866-67.

The southern tower on a hill close to a hamlet, about 1§
miles N.-W. by W. of the village of J4mga, 24 miles
N.E. by N. of Dhémni on the high road from Bhirkhal
to Khed, and a mile E. by 8. of the southern end of
Pilil village : taluks Khed. 1864-65.

o 1 ”

1525 2°38

1841 1°68

17 135°92
15 24 29°62
1523 1°2

16 21 28°8

161212

15 38 38°67

153337°4

1535258
17 4212°19

N

153114°6

17 48 50°5

o 1 ”

7417 2627

73 12.16°06

7318 6-61
73 49 58793
734959°8

7324436
73 28 39

73 46 21°06

735042°3

7351169
731337°74

741911°7

7323342

Jest
158

1863

473 8

145

147

128

141
142

139

983 55

(1327] | 59

* Of the Bombey Longitudinal Series.




CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS. 31_.0
. - Height
. . - - Latids | o84 of Btation | o, of
Name of Station or Point District Description N East of — iangl
orth Greenwich Height of |Triang
Structuze
o 1 n o 1 * ” fm
Pali Hill e ... | Ratnégiri | A point on the Ghéts, about 12 miles W.8.W. of village so 2 6 70
feir E:lled? 23 etniles W.N.W. of Jhungti village on the 173530 7345 4
W. bank of the Koyna river, and 8% miles E. of Tivra:
° taluka Javli. 1843-44.
Pérgad Fort vee «eo | Bévantvidi | A high cavalier near the 8.E. extremity of hill fort so [ 15 48 48:3 |74 520°1 [2419] | 128
State ﬁd. bout 3§ miles N. of th 111 f Ghoté-
Pargurd Dr. ;:vzdi l:m uthe* :;]:: bo:k ofe l&rge;iiu:lge‘gwr’ gnd 124
1 mile 8.W. of the small village of Ndmkol. 1811-12.
Parhtr Hill Peak ... ves Koldba | Tree on a hill, about & mile W.8.W. of Parhfr village, | 18 41 54 72 56 50 voe 30,31
also called Ramdurna, 11 miles E. by 8. of the village
of Vaishet on the high road from Alibig to Revas
Bandar, and 44 miles N.N.E. of the taluk town of
Alibég : taluka Alibdg, 1864-65.
2
Parule, XI w. | Batnfgiri | Pids Page5_, .. w1558 15°95(73 331635 503 12
Parvat Hill Pagoda ... Goa About 1} miles N.W, of Ambuli village: Portuguese | 15 12 53 74 443
Parwut H. territory. 1811-12. .
Parvat Point .. | Bitirs |At the N.W. extremity of a high flat-topped hill so 08 . 8387 | 67,68
arvas tom called, mmi:gx W and 8.E, about 2} Trles RS.E, | 7454 733755°0 | [3838] | @7,
of Astén village from which a.road runs to Dépoli,
and 11 and 2% miles N.W. by W. respectively, of &
temple on the same hill and of the village of Parvat:
taluka Jdvli, 1841-44.
Parvat h. s. - oe Gos About 1} miles N.W. of Ambuli village, and about 338 | 12 43° 442°6 e 155
Parwut H. yards 8. of a pagoda on the same h.llfQ Portuguese ter- 151243°34174 443703
ritory. 181112,
h. 8. vos e On the heights, the most commanding spot in the neigh- . . e 129
Pe-l;l;;l'lm s ” l;)ou:ho?dg, about a miloeg.vl;.s:f thgo ort lof Perne%n: 154329732173 4943 46
: Portuguese territory. The station is marked by a
large and well built platform. 1811-12,
Phondﬁghﬁt Peak ... «.. | Kolhdpur | About 2 miles N.E. of Bhairuagad, 1843-44, 1615 4 73 57 40 veu 100
101
. L. *sH®
Pil, XV wo| Goa e pmgeb, e lis ssebel7e 2agraSIUSS gy
P i . | Sétéra tree in fort about 800 yards N. of a temple, 4
mtépgad Hill Fort ' 65§ miles Van b N..of ulfalcolmy‘ l: or thg S:nitar&:: 7 56 7 733711 [35511 58,6
of Mahébaleshvar: taluks Javli, 1841-43.
Rachol College veo vee Goa Centre of front : Portuguese territory. 1811-13, 151830°8 [74 234°5 160
Rachol '
Rajgad Fort House... ... |StiraAgency| Largest house in fort, about 44 miles E.8.E. of Torna | 18 . 66 Y 43
9E ° goney Fort : taluka Rij;sd, Bhor State. 1842-44. 10144177 173432 [4514]
Ramaida Church ... we| @oa |t Dennis' Chapel: Portuguese territory. 184844 |152135°8 [735639°9 | .. | 140
Ramaida Hill (heliotre e On a hill a little to N.E. of Ramaida Church: Portugunese . -8 . 148
( pe) n i e o - guese | 15 21 34°52 |73 56 34°88
Ratnigiri Fort es . | Batnégiri | Olump of trees towards the N. end of the fort: taluka 8 s -
° fgir thl:tigm 1843-44. . ' 165944 731843
Réygad Fort Building . | Kolkba Abf::lmmﬂu W. of Dépoli village: taluks Mahéd. (1814 07 |7329 7°9 | [2857] | 45

® This height refers to the top of the rectangular protecting pillar on which the levelling staff stood when determining the height.



32__0' SOUTH KONKAN COAST SERIES. )
. Height
; Longitude | ;¢'gtation
Namo of Station or Point District Description Tatitude Bastof | —— | N ‘U
North Groenwich | Eeight of [Triangl
Structure
. ’ o 1 o1 Jeet
Réygad Fort Pagoda Koliba Abloa‘;?l?:s miles W. of Dépoli village: taluka Mahéd.|18 14 9°6 |732920°4 44
Redi Fort, N. Bastion Ratnégiri | Taluka Milvan. 1843-44. 1545 89 (7342251 110
ih.s. » On alow hill about a mile 8. of fort: taluks Malvan. . .
Bedi h. 5 T;e?t'ation i: de‘:xo:edmlzye 8 oi:cleomd dot engmvem 154417700173 4335705 104
the rock im sitd, 1865-66.
Redi Rock » About & mile 8.W. of fort: taluks Malvin, 1866-66. 1544 42°8 |734128°2 vor 111
112
Rya h. s, Gon About } a mile B.W. of village: Portuguese territory.| 15 19 20°38|74 015°31 - 156
Rya H. 1811-12.
Sadéshivgad Fort s. . |North Kénara| Flag-staff in the hill fort so called. 1811-12, 14 50 42°61 |74 10 22°62 eos 192
Sadasheeghwur
Sé i Kolsba | Tree on a flat-topped hill about ile N.W. of fort of 2,
agargad Hill Peals e thn‘f);nn.ame, 3{ p:ha Ef byu S?OafTh: villsgeoof l%nﬁ- 18 3939 7259 41 82,33
déla on the high road from A to Pen, and 5%
miles E. by N. of the taluk town of Alibdg: taluks . L
Alibég. 1864-65.
Sal h. s ooe o ’ On a hill about 1} miles E.N.E. of Vivla village, 2 mil . .
ora b. o C | Oy R dorhe, wnd 4 il By B af| 1250732 735 37707 | [1i73] | 46
Kharavli: teluka Méngaon. 1828-29,
Salili, XIV w. | Gos |Pidepagebg .. | 153442736 |74 727790 %’—3 15,16
Salva Hill Fort ... ... | Batnégiri | W. end: taluks Devgad. 1843-44 16 27 25 73 45 46
Samshergad, XXTII* Belgaum | Vide page 6—¢ ... o “ w1533 46°6617434 7°18 3%&9 | o4
Sankorda Hill Goa Gogl?ehgwmed hill, ;b;‘?& f;.mill;si:.v- of villageso | 15 22 §9 74 11 58
Sankravédi Church... » Centre of front, on bank of river : Portuguese territory. | 1524 19°6 |73 56 4°5 146
Sancoals 1611-12.
Savantvidi Hill Peak Sévantvédi | About a mile W. of Bivantvédi town. 1865-66. 155439 73 5043 105
. 8. BRatnégiri | On a hill about mile N. of that village, and 2} mil . .
Shravan b ! Bt St g 101435751 | 7336 a6t | o9 | o1
denoted by s pillar, 1 foot high, with mark-stones at
top and bottom. 1865-66.
Sidheshvar Hill Fort Point Eolhépur | Thehighest pointintheeastern portion of thefort. 1843-44.[ 16 758°2 |735515°4 102
Sidheshvar Hill Fort Tree » 1865-66. 16 8 o 7354 ©
Sidheshvar Hill W. Peak 8évantvédi | About & mile E. of Kuagaon. 1843-44. 16 6 81 [735119°1 - 108
i Ratnégiri | The highest point, about 1} miles W. of Heli village, and . . 3
Somargad Hill Fort Ty ales B by B of thatof Vids daytépur Coileka | 17 4537°6 |733311°3 85,88
Khed. 1841-44.
St. Anns h. s, Goa About 1} miles 8.W. by W. of village : Portuguese terri- | 1538 6°29|735443°86| ... 115
St. Ann's tory, 1811-12. 116
St. Georges Island, E. End » Portuguese territory. 1843-44. 1531 2 73 49 23 162
St. George's Island

* Of the Mangalore Meridional Series,

¢ Not forthooming,




CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS. 33_0
. Height ‘
Latitude | PE9° | ofStaion | o, of
Name of Station or Poing District Description Kast of —_— .
North Groenwich | Height of [Trisugl
Structure
o1 » o Jeet
8t Georges Island, W. End ... Goa Portuguese territory., 1843-44. 1521 6 73 48 16 150
8t. George's Island 151
ultili h. s. e Koléba | On a hill, about 2 miles N.E. of Sukili village, 1} mil 8 . 78 ves 88
S b.s Efslfgf'o‘f Hodsuli, and 24 miles s.s.'v'vlf‘ogf° t.ht m-;: 1830 0746|7314 547
village of Pili: taluka Pen. 1828-29,
i iri | The highest point of a hill, about a mile E. of Tal . e
Tlogad Poin Raidgii | i Mgk i of Ll il . W 17 5739|7333
N.W. of Vinhera terminal of road from Mahid : taluks
Dépoli. 1843-44.
Talia Hill Peak Kolhfipur Alog;;ﬁ'peak about 2 miles 8.E. of village so called. | 16 28 3908 7355 30°§ 89,90
Terekhol Fort Ratnégiri | Flag-staff : taluka Mélvan. 1811-12. 1542 50°6 |73 44 48°5 186
Taricol !
ili r » On the const ridge, abont & mile 5.W. by 8. of Rhadkn . . 8 |79
Tili Tek h. vill:ge.ﬂ;ilgzl‘{N.W..of P;nngsd ort, and 24 wiles 165036°741732031°45) 40 80
8.W. of the large village of Panvas on the road from
Purangad to Ratnégiri: taluka Ratnfgiri. The station
. is denoted by a pillar, 1 foot high, with mark-stones
- } at top and bottom. 1865-66.
Tinai h. s. ... |North Kénaral On the Ghéts, about a mile 8. of Karambal: taluks Supa. 1526 19°38|74 19 22°18 s 177
Tini 1811-12.
| Tirval b. s. On the eastern of two high tops N.E. of village, and . . 2
TIE:LGI; 8 " abo:t 3 furlo:gs E? c»fg thepl.)oundnr; betw.e%: :;lll\o 145953741174 1857°67 18
Portuguese territory of Goa and the British district
of North Kénara. The station is marked by a plat-
form. v 1811-12,
Titvi, I Koliba | 7ide page 8, ... 18224844 |73 33426 13:)18 1
Torna, I1 e . [Bétkrs Agency| Vide page 8 ... e . 1816 27° 44|73 39 4770 16_094_ 9
” About & mile 8.W.by W.of T Fort: taluka Pri- ves
Torna Peak ohzn:lgad,eBhor Sta’te. 1841-:2?‘ : 181558 7339 7
» A i k about  of a mile 8.W. of Torna Fort : . . ee ;¥
Toraa Rock conpicsous ok shont § o wmile B, of Torma ot 18 15 59°4 |73 39 188 040
Ulvi h. 8. .. |North Kénara| Close to village of this name: taluka Sups. 1811.12. 15 033°79|74 3228796 175
Woolws . 185
i A Sévantvéddi | On a high hill, about 3} miles E. of V. 1a town. . .
Végheri b. s T T;o sltgution is (;en:wd gy 8 el:i]lar, o1 fooe: igh, v:& 15524677373 44 39°67 ig?
mark-stones at top and bottom. 1865-686.
Valaul Hill Bock ... " The central and highest, sboutamile8. of village. 1864-65.| 1559 25°6 |73 38256 -
, 250
Valvan, X Kosll:égur Vide page 4—, ... o o w |16 25 4@5 7354 18°42 305 11
Valvan Mound ... » About100yards N.E.of Valvan Principalstation. 1843-44.| 1625 7 |73 54 22
. 8 iri | On a hill jutting out about a mile from the coast line, } mil . . A
Vararda . B | O o st sl |17 11 5053 | 73163077 a7 | 1074
and 3 miles N.W. of the W. end of the large place of
Malgund: taluka Ratnigiri. The station is denoted
by a circle and dot cut on the rock i» sitd. 1865-66.




SOUTH KONKAN COAST SERIES.

3Lc.
. Height
. Longitude | Stﬁﬁ
© Name of Station or Point District Description I‘;:"“d‘ Bastof | —— | 2o-of
. orth Groenwich | Height of T‘“"Bl#
Structure
o r o " fm
Varka Church ee Goa Spire : Portuguese territory. 1811-12 1§51351°2 (7359 82 169
Varia
Vengurla Burnt Island Ratnégiri | Taluka Mélvan. 1865-66. 15 53 18 733056 o
Vengurla Signal Post » Taluka Mélvan. 1865-66. 1551 15°53 (733923794 108
109
Vishélgad Peak Kolhépur Abfs‘l;s ?“ miles E. of Vishilgad Fort: Vishélgad estate. |16 55 9 73 49 38
Yaltr, XXTI* glz:rtgte;: Vide page 6—g, 1 .| 15 4520°01(7434 5°35 i%si 26
Agency
* Of the Mangalore Meridional Seriee.
W. H. COLE,

Saptember, 1890.

In charge of Computing Qffice.
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List of Published Works of the Great Trigonometrical Survey of India.

An Account of the Measurement of an Arc of the meridian between the parallels of 18° 3’
and 24° 7', being a continuation of the Grand Meridional Arc of India as
detailed by the late Lieutenant-Colonel Lambton in the Volumes of the
Asiatic Society of Calcutta. By Captain George Everest, of the Bengal Artillery,
F.R.S., &. London,1830. (Out of print).

An Account of the Measurement of two Sections of the Meridional Arc of India, bounded by
the parallels 18° 3’ 5”; 24° 7" 11”; and 29° 30’ 18”. By Lieutenant-Colonel
Everest, F.R.S., &c., late Su.rveyor General of India, and his Assistants, London, 1847.
(Out qf prmt) .

Account of the Operations of the Great Trigonometrical Survey of India.
Price Rupees 10-8 per volume,

Volume I. The Standards of Measure and the Base-Lines, also an Introductory Account
of the early Operations of the Survey, during the period of 1800-1830.
By Colonel J. T. Walker, R.E.,, F.R.S., &c., &c., Superintendent of the Survey.
Dehra Din, 1870.
Do. II. History and General Description of the Principal Triangulation and of its
Reduction. By Colonel J. T. Walker, C.B., R.E.,, F.R.S., &c., &c., Surveyor General
of India and Superintendent of the Survey, and his Assistants, ~ Dehra Din, 1879.
Do. III. The Principal Triangulation, the Base-Line Figures, the Kardchi Longitu-
. 'dinal, N.W. Himalaya, and the Great Indus Series of the North-West Qua-
drilateral. By Colonel J. T. Walker, R.E., F.R.S., &c., &c., Superintendent of the
Survey, and his Assistants. Dehra Dun, 1873.
Do. IV. The Principal Triangulation, the Great Arc (Section 24°- 30°), Rahtin, Gurh4-
garh and Jogi-Tila Meridional Series, and the Sutlej Series of the North-
West Quadrilateral. By Colonel J. T. Walker, R.E., F.R.S., &c., &c., Supennten-
dent of the Survey, and his Assistants. Dehra Dun, 1876

Do. IVA. The Principal Triangulation of the North-West Quadrilateral, including the
' Reduction and Details of the Jodhpore and Eastern Sind Meridional Series.
Prepared in the Office of the Trigonometrical Branch, Survey of India, Colonel C. T.
Haig, R.E., Offg. Deputy Surveyor General, in charge, and published under the orders

of Colonel G, C. DePrée, S.C., Surveyor General of India. 'Dehra Din, 1886.
Do. V. Details of the Pendulum Operations by Captains J. P. Basevi, R. E., and
W. J. Heaviside, R.E., and of their Reduction. Prepared under the directions
of Major-General J. T. Wa.ll\er C.B, R.E, F.RS,, &c., &c., Surveyor General of

- India and Superintendent of the Tngonometncal Survey Dehra Dén and Calcutta,
1879.
Do. VI.* The Principal Triangulation of the South-East Quadrilateral, including the
Great Arc—Section 18° to 24° the East Coast Series, the Calcutta and the
Bider Longitudinal Series, the Jabalpur and the Bildspur Meridional Series,
and the Details of their Simultaneous Reduction. Prepared under the direc-
tions of Major-General J. T. Walker, C.B., R.E,, F.R.S,, &c., &c., Surveyor General
of India and Superintendent of the Trigonometrical Survey. Dehra Din, 1880.

* No copies available at the Trigonometrical Branch Office, Dehra Din.



List of Published Works of the Great Trigonometrical Survey of India.

Account of the Operations of the Great Trigonometrical Survey of ‘India—( Continued).

Volume

Do.

Do.

Do.

Do.

Do.

Do.

VIL

VIII.

IX.

XI.

XII.

XIII.

XIV.

General Description of the Principal Triangulation of the North-East Quadri-
lateral, including the Simultaneous Reduction and the Details of five of the
component Series, the North-East Longitudinal, the Budhon Meridional,
the Rangir Meridional, the Amua Meridional, and the Karara Meridional.
Prepared under the directions of Lieutenant-General J. T. Walker, C.B., R.E.; F.R.S.,
&c., &c., Surveyor General of India and Superintendent of the Trigonometrical Survey.
Dehra Din, 1882,

Details of the Principal Triangulation of eleven of the component Series
of the North-East Quadrilateral, including the following Series; the Gur-
wini Meridional, the Gora Meridional, the Hurildiong Meridional, the
Chendwar Meridional, the North Parasnidth Meridional, the North Maldin-
cha Meridional, the Calcutta Meridional, the East Calcutta Longitudinal,
the Brahmaputra Meridional, the Eastern Frontier—Section 23° to 26°, and
the Assam Longitudinal. Prepared under the directions of Lieut.-General J. T.
Walker, C.B., R.E., F.R.S., &c., &c., Surveyor General of India and Superintendent
of the Trigonometrical Survey. Dehra Diun, 1882. ‘

Electro-Telegraphic Longitude Operations executed during the years 1875-77
and 1880-81, by Lieut.-Colonel W. M. Campbell, R.E., and Major W. J.’

Heaviside, R.E. Prepared under the directions of Lieut.-General J. T. Walker, C.B.,™

R.E, F.R.S., &c., &c., Surveyor General of India and Superintendent of the I'rigono-
metrical Survey. Dehra Dun, 1883.

Electro-Telegraphic Longitude Operations executed during the years 1881-82,
1882-83 and 1883-84, by Major G. Strahan, R.E., and Major W. J. Heavi-
side, R.E. Prepared under the directions of Colonel C. T. Haig, R.E., Deputy
Surveyor General, Trigonometrical Branch, and published under the orders of Lieut.-
Colonel H. R. Thuillier, R.E., Surveyor General of India. Dehra Dun, 1887.

Astronomical Observations for Latitude made during the period 1805 to

1885, with a General Description of the Operations and Final Results. Pre-
pared under the directions of Lieut.-Colonel G. Strahan, R.E., Deputy Surveyor
General, Trigonometrical Branch, and published under the orders of Colonel H. R.
Thuillier, R.E., Surveyor General of India. Dehra Din, 1890.

General Description of the Principal Triangulation of the Southern Tri-
gon, including the Simultaneous Reduction and the Details of two of the
component Series, the Great Arc Meridional—Section 8° to 18°, and the

Bombay Longitudinal. Prepared under the directions of Lieut.-Colonel G. Strahan,
R.E., Deputy Surveyor General, Trigonometrical Branch, and published under the

orders of Colonel H. R. Thuillier, R.E., Surveyor General of India. Dehra Din, 1890.

Details of the Principal Triangulation of¢five of the component Series of
the Southern Trigon, including the following Series; the South Konkan
Coast, the Mangalore Meridional, the Madras Meridional and Coast, the
South-East Coast, and the Madras Longitudinal. Prepared under the directions
of Licut.-Colonel G. Strahan, R.E., Deputy Surveyor General, Trigonometrical Branch,
and published under the orders of Colonel H. R. Thuillier, R.E., Surveyor General of
India. Dehra Din, 1890. . ’

General Description of the Principal Triangulation of the South-West
Quadrilategal, including the Simultaneous Reduction and the Details of
its component Series. Prepared under the directions of W. H. Cole, Esq., M.A,,
Offg. Deputy Surveyor General, Trigonometrical Branch, and published under the
orders of Colonel H. R. Thuillier, R.E., Surveyor General of India. Dehra Din,
1890.
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Synopses of the Results of the Great Trigonometrical Survey of India, comprising
Descriptions, Co-ordinates, &c., of the Principal and Secondary Stations and other Fixed
Points of the Several Series of Triangles. Price Rupees 2 per volume.

Volume I.
Do. IL.
Do. III
Do. IV.
Do. V.
Do. VI
Do. VIL
Do. VII A.
Do. VIII.
Do. IX.
Do. X.
Do. XI.
Do. XII.
Do. XIIL
Do. XIIIA.

The Great Indus Series, or Series D of the North-West Quadrilateral. By
Colonel J. 1. Walker, R.E., F.R.S,, &ec., &c., Superintendent of the Survey, and his
Assistants. Dehra Din, 1874.

The Great Arc—Section 24° to 30°, or Series A4 of the North-West Quadrilateral.
By Colonel J. T. Walker, R.E., F.R.S., &c., &c., Superintendent of the Survey, and his
Assistants. Dehra Dian, 1874.

The Karachi Longitudinal Series, or Series B of the North-West Quadrilateral.
By Colonel J. T. Walker, R.E., F.R.S,, &c., &c., Superintendent of the Survey, and his
Assistants. Dehra Din, 1874.

The Gurhégarh Meridional Series, or Series ¥ of the North-West Quadrilateral.
By Colonel J. T. Walker, R.E., F.R.S,, &c., &c., Superintendent of the Survey, and his
Assistants. Dehra Duan, 1875.

The Rahtin Meridional Series, or Series E of the North-West Quadrilateral.
By Colonel J. T. Walker, R.E., F.R.S., &c., &c., Superintendent of the Survey, and his
Assistants. Dehra Din, 1876.

The Jogi-Tila Meridional Series, or Series G, and the Sutlej Series, or Series
H of the North-West Quadrilateral. By Colonel J. T. Walker, R.E., F.R.S,,
&c., &c., Superintendent of the Survey, and his Assistants. Dehra Dun, 1875.

The North-West Himalaya Series, or Series C of the North-West Quadrilateral.
and the Triangulation of the Kashmir Survey. By Major-General J. T. Walker,
C.B,, R.E, F.R.S. &t., &c., Surveyor General of India and Superintendent of the Survey,
and his Assistants. Dehra Dun, 1879.-

The Jodhpore Meridional Series and the Eastern Sind Meridional Series of
the North-West Quadrilateral. Prepared in the Office of the Trigonometrical
Branch, Survey of India, Colonel C. T. Haig, R.E., Deputy Surveyor General, in
charge, and published under the orders of Colonel H. R. Thuillier, R.E., Surveyor
General of India. Dehra Din, 1887.

The Great Arc—Section 18° to 24°, or Series 4 of the South-East Quadrilateral.
By Colonel J. T. Walker, C.B., R.L., F.R.S., &c., &c., Superintendent of the Survey,
and his Assistants. Dehra Dun, 1878.

The Jabalpur Meridional Series, or Series E of the South-East Quadrilateral.
By Colonel J. T. Walker, C.B., R.E,, F.R.S,, &c., &c., Surveyor General of India
and Superintendent of the Survey, and his Assistants. Dehra Din, 1878,

The Bider Longitudinal Series, or Series D of the South-East Quadrilateral.
By Major-General J. T. Walker, C.B., R.E., F.R.8., &c., &c., Surveyor General of
India and Superintendent of the Survey, and his Assistants. Dehra Din, 1880.

The Bilaspur Meridional Series, or Series F of the South-East Quadrilateral.
By Major-General J. T. Walker, C.B., R.E., F.R.S., &c., &c., Surveyor General of
India and Superintendent of the Survey, and his Assistants. Dehra Dun, 1880.

The Calcutta Longitudinal Series, or Series B of the South-East Quadrilateral.
By Major-General J. T. Walker, C.B., R.E,, F.R.8,, &c.; &c., Surveyor General of
India and Superintendent of the Survey, and his Assistants. Dehra Din, 1880.

The East Coast Series, or Series C of the South-East Quadrilateral. By Major-
General J. T. Walker, C.B,, R.E., F.R.8,, &c., &c., Surveyor General of India and
Superintendent of the Survey, and his Assistants. Dehra Dun, 1880.

The South Pirasnith Meridional Series and the South Maliincha Meridional
Series of the South-East Quadrilateral. Prepared in the Office of the Trigono-

metrical Branch, Survey of India, Colonel C. T. Haig, R.E., Offg. Deputy Surveyor
General, in charge, and published under the orders of Colonel G. C. DePrée, S.C.,

Surveyor General of India. Dehra Dan, 1885.
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Synopses of the Results of the G. . Survey of India, &c.—( Continued).

Volume XIV.

Do. XV.
Do. XVI.
Do. XVII.
Do. XVIII.
Do. XIX.
Do. XX.
Do. XXI.
Do. XXII.
Do. XXIII.

The Budhon Meridional Series, or Series J of the North-East Quadrilateral.
By Lieutenant-General J. T. Walker, C.B., R.E,, F.R.8,, &c., &c., Surveyor General

. of India and Superintendent of the Survey, and his Assistants. Dehra Din, 1883.
The Rangir Meridional Series, or Series K of the North-East Quadrilateral.
By Lieutenant-General J. T. Walker, C.B., R.E,, F.R.S,, &c., &c., Surveyor General
of India and Superintendent of the Survey, and his Assistants. Dehra Dun, 1883.

The Amua Meridional Series, or Series L, and the Kardara Meridional Series,
or Series M of the North-East Quadrilateral. By Lieutenant-General J. T.
Walker, C.B., R.E., F.R.S., &c., &c., Surveyor General of India and Superintendent
of the Survey, and his Assistants. Dehra Dun, 1883.

The Gurwéani Meridional Series, or Series N, and the Gora Meridional Series,
or Series O of the North-East Quadrilateral. By Licutenant-General J. T.
Walker, C.B.,, R.E,, F.R.S., &c., &c., Surveyor General of India and Superintendent
of the Survey, and his Assistants. Dehra Din, 1883.

The Hurildong Meridional Series, or Series P, and the Chendwdr Meridional
Series, or Series Q of the North-East Quadrllateral By Lieutenant-General
J. T. Walker, C.B,, R.E, F.R.S., &c., &c., Surveyor General of India and Superin-
tendent of the Survey, and his Assistants, Dehra Din, 1883.

The North Pirasnidth Meridional Series, or Series R, and the North Malincha
Meridional Series, or Series § of the North-East Quadrilateral. Prepared
by J. B. N. Hennessey, Esq., M.A., F.R.S,, &c., &c., Offg. Deputy Surveyor General,
in charge of Trigonometrical Surveys, and his Assistants, and published under the
orders of Colonel G. C. DePrée, §.C., Offg, Surveyor General of India. Dehra
Din, 1883.

The Calcutta Meridional Series, or Series 7', and the Brahmaputra Meridional
Series, or Series 77 of the North-East Quadrilateral. Prepared by J. B. N.
Hennessey, Esq., M.A,, F.R.S,, &c., &c., Offg. Deputy Surveyor General, in charge of
Trigonometrical Surveys and his Asslstants and published under the orders of Colonel
G. C. DePrée, S.C., Offg. Surveyor General of India. Dehra Ddn, 1883.

The East Calcutta Longltudmal Series, or Series U, and the Eastern Frontier
Series—Section 23° to 26°, or Series 7 of the North-East Quadrilateral.

. Prepared by J. B. N. Hennessey, Esq., M.A, FR.S,, &c., &c., Offg. Deputy Surveyor
General, in charge of Tngonometncal Surveys and his Assmtants and published
under the orders of Colonel G. C. DePrée, S.C., Offg. Surveyor General of India.
Dehra Din, 1883.

The Assam Valley Triangulation, E. of Meridian 92°, emanating from the
Assam Longitudinal Series, or Series X of the North-East Quadrilateral.
Prepared in the Office of the Trigonometrical Branch, Survey of India, Colonel
G. Strahan, R.E., Decputy Surveyor General, in charge, and published under the orders
of Colonel H. R. Thuillier, R.E., Surveyor General of India. Preliminary Issue.
Dehra Din, 1891.

The South Konkan Coast Series, or Series C of the Southern Trigon. - Prepared
in the Office of the Trigonometrical Branch, Survey of India, Colonel G. Strahan, R.E.,
Deputy Surveyor General, in charge, and published under the orders of Colonel
H. R. Thuillier, R.E., Surveyor General of India. Dehra Din, 1891.

Spirit-Levelling Operations of the Great Trigonometrical Survey of India.

Price Rupee 1 per volume.

Heights in Sind, the Punjab, N.W. Provmces, and Central India, to May 1862. Calcutta,

Do.

1863.
in N.W. Provinces and Bengal, to May 1865. Roorkee, 1866.

\,



List of Published Works of the Great Trigonometrical Survey of India.
Spirit-Levelling Operations of the G. T. Survey of India—(Continued).

Heights in the Punjab and N.W. Provinces, S'eason 1866-67, Sections I to IV. Dehra Din,

Do.

\

Do.
Do.
Do.

Do.
Do.
Do.

Do.

Do.
Do.
Do.
Do.
Do.
Do.
"Do.

1869.

in the N.W. Provinces and Oudh, Sea,sons 1867-69, Sections V and VI. Dehra
Dtn, 1869.

from Lucknow vid Goruckpore &c., to Dildernugger G.T. Survey Bench-mark
near Ghazeepore, Seasons 1868-70 Section VII. Dehra Din, 1871.

from Goruckpore vid Bettiah &c., to G. T. Survey Bench-mark near Parsurman,
Season 1870-71, Section VIIIL. Dehra Din, 1872.

frony G. T. Survey Bench-mark near Parsurman to G. T. Survey Bench-mark at
Pirpanti Railway Station, and from G. T. Survey Bench-mark at Purniah
Church to N.E. End of Sonakhoda Base-Line; Season 1871-72, Sectlon IX.
Dehra Dtn, 1873.

in Cutch, Kattywar, Guzerat, Théna and Bombay districts, No. 1 Bombay Presn-
dency, Seasons 1874-78. Dehra Din, 1879.

in Cuttack, Balasore, Midnapore, Howrah, 24-Pérgunnahs, the Sunda.rbans and
Hooghly districts of Bengal, Seasons 1881-83. Dehra Dun, 1884.

in the Théna, Nésik and Khéndesh districts of Bombay, and in Dhﬁr Dewis,
Gwalior, Bhopal and Tonk, Native States of the Central India Agency No. 4
Bombay Presidency and Central India Agency, Seasons 1877-78 and 1881-84.
Dehra Din, 1885.

in the Bombay Presidency and Nizam’s Dominions, Nos. 2 and 8 (Revised Edition),
Seasons 1877-80. Dehra Diin, 1886.

in the Madras Presidency, No. 1, Seasons 1869-85. Dehra Din, 1886.
in the Madras Presidency, No. 2, Season 1885-86. Dehra Din, 1887.
in the Madras Presidency, No. 3, Season 1886-87. Dehra Dtn, 1888.
in the Madras Presidency, No. 4, Season -1887-88. Dehra Din, 1889.
in the Madras Presidency, No. 5, Season 1888-89. Dehra Diin, 1890. ,
in the Madras Presidency, No. 6, Seasons 1888-89 and 1889-90. Dehra Dtn, 1891.

in the Bombay Presidency, No. 5, Season 1889-90. Dehra Din, 1891. '

Auxiliary Tables to facilitate the Calculations of the Survey of India. Thkird Edition.

Revised and extended under the direction of Lieut.-Colonel H. R. Thuillier, R.E., Surveyor
General of India, by Colonel C. T. Haig, R.E., Deputy Surveyor General, in charge of the Trigo-

nometrical Branch of the Survey of India. Dehra Din, 1887. Price Rupees 2.

Hand-book of Professional Instructions for the Topographical Branch, Survey of India De-

partment. Prepared by Colonel G. Strahan, R.E., Deputy Surveyor General, Trigonometrical
Branch, under the direction of Colonel H. R. Thuillier, R.E., Surveyor General of India. Dehra
Din, 1891. Price Rupees 2-8.

Hand-book of Professional Instructions for th.e Trigonometrical Branch, Survey of India De-

partment. Prepared by Colonel G. Strahan, R.E., Deputy Surveyor General, Trigonometrical
Branch, under the direction of Colonel H. R. Thmlher, R E., Surveyor General of India. Dehra
Diin, 1891, Price Rupees 6. .
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