DIAGRAM

or

THE SOUTHERN TRIGON

. OF THE

G. T. SURVEY OF INDIA

Photosincogrephed at the Qffiee of the Trigonomsivical Droneh, Survey of Indie, Debra Dia, Jansery 1691,



SYNOPSIS OF THE RESULTS OF THE OPERATIONS OF
THE GREAT TRIGONOMETRICAL SURVEY OF INDIA

VOLUME XX'V.

DESCRIPTIONS AND CO-ORDINATES

OF THE

PRINCIPAL AND SECONDARY STATIONS AND OTHER FIXED POINTS OF

THE SOUTH-EANT GOAST SERIES

OR SERIES F

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.

* PUBLISHED UNDER THE ORDERS OF
COLONEL H. R. THUILLIER, R.E., SURVEYOR GENERAL OF INDIA.

Behra Bun:
PRINTED AT THE OFFICE OF THE TRIGONOMETRICAL BRANCH, SURVEY OF INDIA. ,

B. V. HUGHES,

1891.

Price Two Rupees.




— —— _— T




sy

CONTENTS.

Diacrau or THE SourHERN TrIGON . . . Facing title page.
Errata, ADDENDA ET CORRIGENDA .. . .. .. .o . iv
RerereNces . . . .o .o . . v
Preracz .. .o . . ,e .. .e . . vii
Introduction . . . . R e e m_
Alphabetical List of Principal Stations . .
Do. do. do. Ceylon Branch Series . . . 2_ o
Numerical do. ~do. . .. . . 8&—z
Do. do. do.  Ceylon Branch Series .. . . -
Description of Principal Stations .. . . . . b—p
Do. do. Ceylon Branch Series .. .. .. . A_,
Principal Triangles .. . . . .. - . L —
Do. Ceylon Branch Series .o . . .. .. 82,
Secondary Triangles connecting Principal-Auxiliary and Secondary Stations, and Intersected Points 4_,
Do. do. do. Ceylon Branch Series 53,
Asimuths of Surrounding Stations and Points at Principal, Principal-Auxiliary, and Secondary :

Stations . ... . . .e . 56—
Co-ordinates and Descriptions of all Stations and Points .. . . 25

Cuarrs Nos. 1 and 2.

370629



iv

ERRATA, ADDENDA Er CORRIGENDA.

Pace ) .
m_, in line 17 from bottom Jor No.2 read No. 1
11._1,. n » 26 , top » 10 feet » 11 feet
1B_p ww 7T 6 » » rectangular » original circular
215 » » 6 , Dbottom » 8°16 » 9°16

,, triangle 119 and elsewhere , Pérumukkal s. , Pérumukkal hs.
85— » triangles 146, 147 and 148 » Kaniyantr » Kaniyanir Hill
86_, o triangle 155 » Arni Fort Mark (heliotrope) ,, Arni Fort (heliotrope)
40._1,. ” ” 272 » 5°143023 » §°143022

5w » 854 and qlsewhére » Andikui hs. v » Andikui s
69—p » col. 8, line 22 from top » Potakoiltédal h.s. » Potakoiltédal s.
63_; » » 5 , 19 , bottom » Y&lambalir Pillar » Ydlambaldr Hill Pillar
74_, » » 6 heightof Anantepuram Hill Temple ,, 484 n 466 |
76_1,{ n »n 6 ogposita Chifian,xbaram 8. nsert Wz_Whiﬁei; tg;li:ivgell:.t of theridge of the N. gopuram above
8l_, » » 6, height of Karnitakgarh h.s. Jor 296 read 3180
8_, » o 6 o, KodalsiAtttr Templo (helio) , 117 , 106
8_. u» » 6 , Kulayanaller, LXXXV , 35_6 . 3
9_, » » 6 ,  Stnji Kunnatttr Hill Mark » 507 » 494

December, 1891, J. ECCLES,

In charge of Computing Qffice.



REFERENCES.

The abbreviations 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 Charts 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 alene, if exhi-
bited on the Charts, 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,
In eharge of Computing Office.

December, 1891,






PREFACH.

The South-East Coast Series forms the eastern 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 : its details, as well as those of the branch series to Ceylon are given in this volume. The general
principles of the simultaneous 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 appertammg to the Tngon
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 volumes 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 Arc, Section 24° to 80°,
ITII. XKardchi Longitudinal Series.
IV. Gurhigarh Meridional Series.
V. Rahiin Meridional Series.
VI. Jogi-Tila and Sutlej Series.
VII. North-West Himalaya Series.
VII A. Jodhpore and Eustern Sind Meridional Series.

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 Malincha Serie. J

> Already published.
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For those forming the North-East Quadrilateral,
XIV. Budhon Meridional Series. b
XV. Rangir Meridional Series.
XV1. Amua and Karara Meridional Series.
XVII. Gurwéni and Gora Meridional Series.
XVIII. Huriliong and Chendwéir Meridional Series.
XIX. North Pirasnith and North Maléincha Meridional Series. ,
XX. Calcutta and Brahmaputra Meridional Series. - Already published.
XXI. East Calcutta Longitudinal and Eastern Frontier Series, Section 23°to 26°.
XXII. *Assam Valley Triangulation, E. of Meridian 92°,

And for the following Series of the Southern Trigon, vis.,
XXIII. South Konkan Coast Series.
XXIV. Mangalore Meridional Series. J

The present is the 27th Synoptical Volume in order of publication, and the third of those appertaining
to the Southern Trigon; it gives the results both of the principal triangulation executed exclusively with theodolites
having azimuthal circles of 24 inches in diameter, read by five micrometer microscopes, and of the secondary tna.n-
gulation in which other instruments besides these were used.

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 computed
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 aud 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 in the year 1885; it gives a histo-
rical and descriptive sketch of the progress of the whole operations in the field—both principal and secondary—
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. The adjustment of the secondary
triangulation was taken in hand in the year 1885, and finished in 1891 when the printing of the volume was
resumed.

The data given in this volume are the following :—

First (page 1—p), an alphabetical list of the names of the principal stations, showmg the numbers
assigned to them.

Second (page 8—g,), & numerical list giving the names corresponding to the numbers.

Third (page 5.5), descriptions of the structure and positions of the principal stations as taken from
the original records of the observations.

Fourth (page 25_5), the angles and sides of the principal triangles, numbered and arranged in order
from north to south.

® 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 & 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,



PREFACE. ix

Fiftk (page 34—y ), the angles and sides of certain secondary triangles. The numbering is 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.

Sizth (page 56_—p ), the azimuths of surrounding stations and points at principal, principal-auxiliary and
secondary stations, the latter arranged in alphabetical order.

Seventh (page 72—y ), the co-ordinates and descriptions of all stations and points arranged in alphabe-
tical order.

It has not been considered necessary to publish the whole of the details of the secondary triangulation ;
the sides and angles of 554 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, XXVII, XXVIII, XXIX and XXX of the Auziliary Tables to facilitate the calculations
of the Survey of India, Dehra Din, 1887, local surveyors, working on a system of rectangular co-ordinates, can
readily transform the spheroidal co-ordinates here given to suit their own requirements.

The heights above mean sea level of the stations determined trigonometrically are well controlled by
spirit-levelling along the entire length of the main Series and its branch to Ceylon. All particulars of this will
be found detailed on page 72, and in the footnotes to the subsequent pages.

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-determined
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 11 of the dccount 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 guthorised 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 Madras. As a general
rule the pronunciations of the vowels ure as follows:—a has a variable sound as in woman, rural, paltry; ¢ as in
tartan; ¢ as in bit; ¥ as in ravine; v as in bull; 4 as in rural; o asin note; & as in cot; eas ain say; asin
‘bet ; au as ow in cloud ; ai a8 ¢ 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 chaits accompanying this volume show all the principal stations and triangulation, the positions
of all secondary points, and portions of the secondary triangulations of which full details of the angles, sides
and azimuths are given. With the aid of the charts it is hoped that little difficulty will be met with in finding
out any of the data which may be required. The descriptions of the secondary stations are in some cases not as
full and clear as might be desired : this arises from the inadequacy of the information entered on the spot by the
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surveyors in their field books; every effort has been made to supplement the field books, whenever it was found

practicable to do 8o, in order to facilitate the future identification of the stations, and all the information which is
forthcoming has now been given.

The general arrangement of the volume is in accordance with that adopted in previous Synoptical Volumes.
The data which it contains have been prepared chiefly under the superintendence of Mr. J. Eccles, M.A., Deputy
Superintendent, the Officer in charge of the Computing Office. The Introduction to this Series was written by
Mr. W. H. Cole, M.A., Deputy Superintendent. The volume like its predecessors has been printed at the Trigo-
nometrical 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.

Drxzra Dux, } ' @. STRAHAN, Cororzr, R.E,,

November, 1891. Dy. Surveyor General,
In charge Trigonometrical Surveys.
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SOUTH-EAST COAST AND CEYLON BRANCH SERIES.

INTRODUCTION.

The South-East Coast Series of triangulation runs southwards from Madras along the
coast to Ramnad (Rdmndthapuram), and thence along the parallel of 9° 30, till it meets the
Great Arc. The portion between Madras and Ramnad was formerly known as the Madras
Coast Series, and the remaining portion between Ramnad and the Great Arc as the Ramnad
Longitudinal Series, but when the reduction of the Southern Trigon was commenced, it was
decided to combine the two into one, and designate it the South-East Coast Series. The
triangulation connecting the Indian peninsula with the island of Ceylon emanates from a side
of one of the polygons of the series under review, and its details are therefore included
with those of the main series; it is known as the Ceylon Branch Series, and does not enter
into the simultaneous reduction of the Trigon.

Triangulation had been commenced in the southern portions of the peninsula by
Colonel Lambton, at the beginning of the present century, and had been carried down the
coast from Madras to Negapatam (Négapatnam); but it here consisted simply of a narrow
chain, following the coast-line, and avoiding the interior, which is flat and covered with trees,
and which was found to be altogether too difficult to be touched during those early days of
the trigonometrical survey, when as yet no method of taking the operations through tracts
of forest had been devised. From Madras to Tranquebar (Tarangambddi) this chain consist-
ed of a principal series, which Colonel Lambton had carried out for the purpose of measuring
an arc of meridian and thus determining a value for the radius of the earth. Contempora-
neously with this series the sea-port towns of Pondicherry (Puducheri), Cuddalore (Gidaldr),
and Porto Novo (Farangipetai) had been fixed by secondary triangulation, and a minor
series had been carried south from Tranquebar to Negapatam, which was also connected
by further secondary work on the parallel of 10° 50" with Tanjore (Tanj4vir). The triangu-
lation on this parallel was produced west to Trichinopoly (Tiruchinnapalli), where it joined the
general net-work, which was spread over the interior of the country and from which the
Coromandel Coast Series had originally emanated in the neighbourhood of Madras. A
complete circuit was thus formed and a base-line of verification measured at Tanjore
in 1808, but no triangulation was commenced on the coast-line south of Negapatam, till
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—F.
Lieut.-Colonel Walker became Superintendent of the Great Trigonometrical Survey. Unfor-
tunately the greater part of Colonel Lambton’s operations on the Coromandel Coast are
valueless, owing to the stations not having been preserved. A few out of the vast number, he
observed at, have been identified and are now incorporated as secondary points with the mo-
dern triangulation. In 1873 Lieut.-Colonel Walker decided to commence a principal series
at, Cape Comorin, which was to follow the line of the coast to Madras, and from which a
branch series to Ceylon was to emanate, and he issued orders for the execution of the
work to Major Branfill who was about to complete the southern section of the Great Arc.
This officer after closing the Great Arc triangulation on the Cape Comorin base-line in
February 1874 took advantage of the remaining clear weather by reconnoitring the Straits of
Manar with a view to ascertaining the practicability of a trigonometrical connection with
Ceylon. The straits were first examined at Adam’s Bridge, where they are narrowest ; but
the islets composing the bridge were found to be sand-hillocks, which for the most part were
covered by the sea at high-water, and were only accessible at low-water during fine weather;
they were thus most unpromising positions for the construction of suitable stations, and it
was soon found necessary to abandon all idea of crossing them. Higher up, on the line be-
tween Rdmesvaram and Jaffna, are several islands, composed of coral and sand-stone; these
were next visited, and found suitable for the erection of stations. The nearest to the Indian
coast was Kachi Tivu, a small island not more than a mile in diameter, but standing well

Searon 187874, out of the water, and visible from the island of Rdmes-
varam on one side and from that of Neduvan Tivu on

PERSONNEL. . .
Msjor B. R, Branfill, Dy. Supt,, 2nd Grade. the f)ther. Herfa Major Branfill decld.ed to construct two
Mr. G. Belcham, Asst. Burveyor, lat - stations at a distance of about a mile apart, and to fix
» C.D. Potter, ,, . lst . .. .
. J. Bond, " » 8 their positions by observations at them, and at the R4-
» E.W.Lasseron ,, » 8rd

mesvaram stations: finding that no difficulty would be
experienced in connecting them with the island of Neduvan Tivu, he returned to the main-
land and took up the work of the southern portion of the South-East Coast Series on the
parallel of 9° 30, In December 1873, Mr. Belcham had been sent to reconnoitre the
country, and to commence laying out the approximate series. He found the line would
have to run through an unbroken plain of black soil, generally under cultivation, with
high standing crops, and plentifully wooded with groves of mango, tamarind and palm
trees, the view being everywhere obstructed by long lines of high banks of tanks and irri-
gation channels, and after a very careful and detailed examination he reported the country
unsuitable for the great triangulation. It was evident that every ray must be tediously
traced and cleared in the regular manner, and that high towers would be required even for com-
paratively small triangles. It was impossible to lay out and prepare any stations of the new
series in time for observation before the end of the field season ; Major Branfill therefore
abandoned the intention and sent the large theodolite into store; he then proceeded to lay
out the series himself, directing the assistants to build the new stations, as soon as selected.
After a careful examination of the country, he found that, following the most favorable line,
namely that bordering the sea on the parallel of 9° 15’, where advantage of the coast-line
sand-hills could be taken, he could not reach Ramnad, distant only 64 miles, by less than 16
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triangles, forming a single series. By the addition of three stations, he was enabled to
convert this into a double series, and thus concluded the approximate work. The party
returned to recess at Bangalore (Béngaltr) on 26th May.

In the next field season Major Branfill’s party was deputed to commence the southern

Season 1874-75. portion of the South-East Coast Series, which had been
PERSONNEL. approximately laid out the previous season. The party
Major B. R. Branfill, Dy. Supt., 2nd Grade. took the field at Bangalore on the 9th of November,

Mr. G. Belcham, § , 4th Grade. N
[ C. D, Potter, Asst, Surveyor, 1t Grade. reached Trichinopoly on the 6th of December, Madura

» B W.laseron, , , Znd , (Madurai) on the 12th, and the scene of operations on
the 20th. A week was occupied in building the stations and clearing the rays, and it was
not till the 29th of December, that observations were commenced. The first stations visited
were those of Kulayanallir and Koilpati, forming a side on the east flank of the Great Are,
and by the 20th of January final observations at the six stations forming the first two
quadrilaterals were completed. Mr. Belcham, who had been hitherto engaged in continuing
the approximate series, was then recalled to the main party to take up the observations,
whilst Major Branfill himself proceeded to carry on the approximate work. Mr. Potter and
Mr. Lasseron were occupied in building stations and clearing rays.

The stations of the north flank and centre of the series were hollow masonry pillars
fifteen to twenty feet in height, banked up with earth and gravel as high as praeticable to
prevent vibration, with a timber scaffolding to support the observatory tent and run up to a
much greater height for the signal. The south flank lay along the series of sand-hillocks and
ridges, that skirt the coast, enveloped for the most part in dense palm forest. The shifting
hillocks of drift-sand were not suitable for permanent principal stations; but by means of
temporary stations composed of wooden piles, all the permanent buildings on the coast,
which could be observed, were fixed, and the series rendered double throughout. Large
mark-stones were buried deep in the sand, which will be recoverable for many years to come,
as a pile of coral stones was placed over each to mark the site more permanently in case
the sand shifted.

It was found by experience that a comsiderable reduction of expense might be
effected by the adoption of only low masonry pillars and platforms, no larger than
absolutely necessary for the sake of permanence, in place of the usual high towers. The
South-East Coast Series was commenced by building scaffoldings, ten of which with a
mean height of 21 feet cost Rs. 1,750; in addition to this the cost of the observatory
platform was Rs. 40 at each pillar, so that the average expenditure amounted to a total of
Rs. 215 per station, exclusive of supervision : a different plan however was adopted after
the series had been extended for 30 miles, and log or pile stations were constructed for the
sand-hills, and low masonry piers for the ordinary soil, with lofty scaffolds for the signals.
The average cost of eleven observatory signal scaffolds with a mean height of 27 feet was
found to be only Rs. 80, and that of low masonry platform stations about Rs. 20, making a
total of Rs. 50, and shewing a saving of Rs. 165 per station. The station, that was found
best adapted for this series and most economical, consisted of a masonry pillar, 3} feet in
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diameter—in which were placed two mark-stones—surrounded by an annular wall from 13
to 18 inches thick : outside the annular wall three pillars of masonry were built for the
support of a portable wooden stand, strongly braced, and 17 feet high, to carry the instru-
ment: at the level of the top of this stand, the first platform was built, 10 feet by 8% feet,
the platform was supported at its four corners by scaffolding poles, 40 feet high, on the
top of which a second platform was constructed to carry the signal lamp. One disadvan-
tage of these lofty scaffolds was the difficulty of plumbing the signal apparatus in a high
wind ; this was obviated by using heavier plummets supported by fine brass wire, and by
protecting the plumb-line by a long strip of cloth or matting spread on the windward side.

The stations at which the braced tripod stand was used have been designated ° trestle
stations.”

By the end of the first week in March the approximate series on the south flank and
centre was complete as far as Ramnad. The south coast from theland’s end (Toniturai =
“boat ferry”) opposite Pamban, for 50 miles to the westward, was fringed with a belt of
dense palmyra forest, intermixed with groves of cocoa-nut trees, through which it was very
difficult indeed to carry on the series, but there was no alternative feasible. To traverse or
“trace” each ray through the forest was possible, but to *clear” it quite impracticable ; to
overlook it was the only thing to be done, although the palms grew to a height of 60 feet
and the ground was generally quite flat. At a distance of a mile or so inland from the sea-
shore there was a ridge or series of hillocks, rising from 10 to 50 feet above their base, formed
probably by the constant action of the sea breezes blowing the dry surface sand of the beach
inland, and depositing it in the palm forest, where it is sheltered from farther action of the
wind. The most promising of these sand-hillocks having been selected for stations and
high flags having been erected on them, the line between them had to be traversed, and the
height of the intervening hillocks and palm trees carefully noted. This, it was found, could
only be done by climbing the highest palms and examining the height of the forest in the
direction of the ray. About midway the most prominent palm in or near the line was sought
for and marked with a flag, whence the flags of the two station sites at the ends of the line
could be seen; a sextant was then used to measure the angle contained by the rays to the
station flags, which, with the traversed distances, gave the approximate position of the true
ray, and by examining the top of the forest, it could be then judged, whether the ray was
likely to prove practicable or not, and where most clearing was necessary. The direction of the
ray having been found apparently feasible, a trial line had to be carried from one or both
ends over the palm-tops, the leaves of which had to be cut off, so as to make a clear gap of -
10 or 12 feet in the forest. If the trial line proved all right, it had to be widened by cutting
down some scores of trees, the price of which (from one to four shillings each) was settled
and paid to the owners. As the sand-hillocks did not attain the height of the palms by
15 or 20 feet, the eye and signals had still to be raised, and for this purpose Major Branfill
prepared the portable braced stand of wood, which has been already described. The long
scaffolding poles which were required to support the upper platform, so as to give the addi-
tional height to the signals, that was necessary, were easily obtainable, and the stalks of the
palmyra leaves furnished the rope, by which the scaffold was put together and made fast.

In one instance Major Branfill met with a great disappointment and the loss of several
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days. The lofty gopuram, or entrance tower, of the Tirupullani temple, a sacred Vishnu
fane, offered a tempting site for a station, 80 feet above the ground, by which five rays to
adjacent stations over the palm forest were well commanded. He visited the place and was
allowed to mount and observe with a small theodolite from the summit of the tower without
demur, and was informed, that he might use it as a station, if he engaged to do no damage,
_that he would not make good. 'When however he came subsequently to prepare the station,
and had taken the necessary measurements for the platform, &c., the brahmans attached to the
temple, and the inhabitants of the village, that profit by the temple funds, turned out to the
number of some hundreds, and surrounded his tents in a state of much excitement, protesting
against his again entering the tower, unless he was prepared to pay many thousands of rupees
for its purification, whilst some of them demanded money for the pollution that had already
occurred through his presence. Major Branfill, describing this incident, writes :—* I tried for
“ sometime to conciliate them but without effect; they refused me further access, locked the
““ door, and kept a watch to prevent by force any attempt on my part to effect an entrance,
“which of course I did not make, though it was with much reluctance that I felt obliged to
‘“abandon so advantageous a site. I afterwards learnt, that on the day of my first visit a
“ subscription was made and a sum of one or two rupees collected to enable the priests to
““perform certain purification ceremonies on account of my visit. On hearing this I sent
“word to the temple manager, that I was ready to pay a rent equal to the amount of any
“such expiatory sacrifices, as they deemed absolutely necessary, for as long as we occupied
“the tower, but they refused. They added, that they had already caused the unhallowed
* Government telegraph wire to be removed from passing too near their holy building to a
¢ distance of some hundreds of yards, and that they could not let me use their tower at any
“price. No anger or ill-will was displayed on either side, but I was not prepared for such
‘¢ persistent obstructiveness, considering I had already established a station on the unfinished
¢ gopuram at Uttarakoshamangai, a celebrated Shiva temple only a few miles distant, with-
“out any difficulty. The gopuram, or entrance tower, of any Indian temple, is perhaps of
¢ less use, from a religious point of view, than the ordinary tower of an old English church ;
“and in this instance, as is common in Hindu temples, the tower, being only the resort of
“monkeys and bats, and seldom or never cleaned, was in a most filthy state, and so disgust-
“ingly loathsome as to be almost unendurable to any one passing through it. That my
“ presence should be thought a greater pollution to the temple than that of these unclean
¢ beasts and birds reveals a state of mind, that is somewhat remarkable. I lost no time in
¢ gearching for another point, but the delay caused by the abandonment of this cost me about
g week in the busiest time of the season”.

Major Branfill’s next occupation was to extend the series to Rdmesvaram with a view
to the Ceylon connection. After a careful examination of the country to the south-east of
Ramnad, he found that the increasing density of the palm forest and the rapid narrowing of
the land would make it necessary to utilize the islets of the coral reef, which lie parallel to
the shore of the main-land at the distance of 4 or 5 miles. He accordingly threw out a
quadrilateral to the southward based on the south-easternmost side of the triangulation,
which lay convenient for the purpose, and found no great difficulty in extending the series
by a succession of quadrilaterals as far as the land’s end.
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The islands were scarcely above the sea at high-water of spring tides, and were
composed of coral and sand ; they were devoid of fresh water or any thing to live upon,
but were covered with grass, bushes and trees, the last being planted by the fishermen
who resort there from the main-land: several of them were densely covered with high
tangled shrubs, that caused much trouble in clearing the rays. Labor, material, food
and water had to be transported thither by boat, and as constant communication by open
boats or canoes had to be maintained, there were only about three months, February, March,
and April, between the monsoons, during which this work could be earried on. High
scaffolds were required at all of the island stations, and in building these only one accident
occurred throughout. This was a matter of congratulation, as all the party were inex-
perienced in the kind of work, and their materials and implements were of the most unwieldy
and roughest description. An ordinary palmyra freshly cut down weighs about 1} tons, and
each half tree, over 40 feet in length, probably 4 a ton, to raise which there was only a
working party of from 12 to 20 common coolies, and 3 or 4 klassies. A few stout bamboos
for sheers, props, &c., a set of tackle and plenty of cocoa-nut fibre rope were all the imple-
ments available, but they proved sufficient for the purpose. The one accident, alluded to,
occurred by a faulty beam, injured in the felling of the tree, having been inadvertently
used on the top of the scaffolding to support the signal platform : whilst it was being re-
moved, it gave way, and two klassies were -precipitated to the ground from a height of
30 feet, but neither was seriously hurt.

Major Branfill completed these stations and cleared all the rays by the middle of
April, when he found it necessary to desist, as it was useless to prepare the remaining sta-
tions in advance, some of which, being situated on hillocks of drift-sand, were necessarily
temporary stations. He then visited the islands of Kachi and Neduvan (or Delft) and
ascertained that there would be no great difficulty in any of the remaining rays.

Mr. Belcham meanwhile had been pushing on the final observations with vigour
and success and except for one or two days, when he overtook the building parties, had
experienced no interruption. He closed work on the 1st of May, as the entire party was
much exhausted, and a large portion of it sick.

The district passed over is as flat as possible, with a slight slope downwards towards
the sea of a few feet per mile. Inland the surface of the country is generally deep black
soil which is immediately succeeded near the coast by deep sand. The black soil is ex-
tremely rotten, and becomes impassable in wet weather: it is covered with dense woods, and
intersected by a net-work of bunds, dykes, supply-channels, and tanks; crops of corn grow-
ing to a height of ten feet are to be seen in all directions, and every tank bed is overgrown
with a dense thicket of thorns of a kind of hard and matted ¢ babul” (Mimosa Arabica),
that is exceedingly tedious to clear. Except for the occasional sand-hillocks, the vicinity
of the coast offers no advantage over the inland tract, being overgrown with palm forest,
thorn jungle, and cocoa-nut groves.

Compared with former work, when hill stations were available, the signals were
diffused and the observations wild. Excepting the first few, nearly all the rays were
unavoidably low, grazing within ten or fifteen feet of the ground, and a few much closer
still. Eleven of the rays were more or less clear over the land, giving a mean factor of
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positive refraction = 4 ‘023 of the contained arc. Thirty-six rays grazed the surface
more or less badly, giving a mean factor of negative refraction = — -111; the largest of
these was — -289, and there were several others about one-fourth of the contained arc. Of
sixteen rays over the sea, some clear and some grazing, only one gave negative refraction,
— 037, the rest were all positive, and generally lay between + ‘020 and + -040, the mean
being 032 of the contained arc, or about half that of an ordinary series of hill stations.

‘Work was resumed in the next field season. The main body of the party to the number

Season 1875-76. of 70, under the Tindal and Daffadér, left recess quarters

) PERSONNEL. at Bangalore, and marched by the usual route for Madura
ﬁ:}‘:;,%;m:;‘gﬂ;,lg;f‘zi'g:;’dgm‘“- on the 13th of October 1875, but on entering Salem
n C. . Potter, n’ As:t Sur:eyor, Lot Gl‘:d*" (Selam) on the 22nd, were put in quarantine by the District
» A. Bryson, w o ow 8rd Collector in consequence of cholera of a virulent type

having broken out amongst them, three cases proving fatal. On hearing this, Major Branfill
at once proceeded to join the party by train with medical aid, and found the men in a state of
panic and deserting rapidly. All those newly engaged refused to go on, demanding their
discharge or to be taken back to their homes and families at Bangalore at once. Cholera being
very prevalent in the Dindigul (Tindukal) and Madura districts ahead, and worse in rear on
the route by which they had come, it became absolutely necessary to take them by railway to
Mysore territory, as they positively refused to remain where they were; no fresh cases
occurring after this, the party obtained a clean bill of health, and was marched into Bangalore
under Mr. Bryson on the 2nd of November. On the 15th November, the entire party,
recruited in numbers and re-established in morale, again left Bangalore for the field, pro-
ceeding by rail as far as Madura, and commenced operations on the approximate series at
Ramnad on the 1st of December, having left the 24-inch theodolite in deposit at Madura
until actually required for the final observations. The remaining portion of the island
series for the Ceylon connection could not be begun till the end of January, when the
violent wind of the north-east monsoon moderates. Before this open boats, the only
craft that funds admitted of, were not able to ply between the islands of Palk’s Straits to the
east of the PAmban Channel and Adam’s Bridge, and keep the signal and observing parties
furnished with water and supplies. The following arrangements and disposition of the party
for the prosecution of the work were therefore made :—The country to be traversed being low,
flat, and much wooded, like that of the last season, and very few stations and no rays being
ready for observations, the entire party was placed upon the approximate series, and divided
into five equal working detachments. Mr. Belcham kept to the east flank stations and rays,
Mr. Potter to those of the west flank, while Major Branfill, Mr. Laseron, and Mr. Bryson
prepared the centre of the Series.

From the unusually heavy rains of the autumn the country was at first barely
passable, causing great hindrance. On the east flank and centre however work proceeded
fairly well; but on the west Messrs. Potter and Laseron were greatly delayed on their first rays,
although they were between stations which they had themselves selected and built at the
close of the last season. By the end of January, after two months incessant hard work,
‘only two hexagons were completed, and on the 9th of February Major Branfill commenced
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the final observations. He next proceeded to the centre station of Manégandi, and observed
the usual azimuth of verification, in which he found no inconvenience, want of stability,
nor any unusual tendency to dislevelment in the theodolite from the use of a tripod stand,
174 feet high. Mr. Belcham was then called in to take up the final observing on the Ceylon
Branch Series, leaving Messrs. Potter and Lasseron to continue the approximate series on
the south-east coast in advance for the next season, whilst Major Branfill proceeded to
Réamesvaram island to complete the approximate work for the Ceylon connection, which
he found no difficulty in doing during the month of March. The two stations on the
small island of Kachi Tivu served as a base to determine the positions of the two next stations
which were erected at the extremities of Neduvan Tivu, an island seven miles long belonging
to Ceylon. The Ceylon Government constructed towers of a sufficient height to overlook the
dense growth of palm trees with which the island was covered, and to command the requisite
view all round and serve as stations of triangulation. The positions of these towers, as well
as the stations on the island of Kachi Tivu, were fixed from the side of India by Mr. Belcham
with one of the first-class theodolites of this Survey: the acuteness of several of the angles
involved in the triangulation, necessitated the employment of the best instruments which
could be provided for the measures of the angles: in this respect the instrumental equip-
ment of the Indian Survey was much superior to that of Ceylon. Colonel Fyers, R.E.,
the Surveyor General of Ceylon, evinced great interest in the operations, and heartily co-
operated with the Superintendent of the Great Trigonometrical Survey of India, Lieut.-Colonel
Walker, R.E., in the matter. Mr. Belcham was considerably delayed by contrary winds and
foul weather, but succeeded in completing the observations of the final angles by the 25th of
April: at one station he obtained the first night’s observations, but could get no more for
some days, until he had raised the instrument on piles about 8 feet higher, because the
setting in of an unusually high southerly wind caused the waves of the intervening sea to
obstruct the view. The station on the sand hill near Rédmesvaram, which was observed
in the previous season, could not be found, having been buried deep in the shifting
sand, and it was necessary to establish a new one. This station caused much anxiety, and
a great deal of time was spent in watching it during the observations lest it should be
blown away or buried again. It consisted of a long 10-foot pile of hard wood driven into
the sand at the top of the highest hillock, where there remained just below the surface
some of the moisture of the preceding autumn’s rains: but as fast as the sun evaporated
the moisture the wind, which was uncommonly high for the season, blew away the surface
sand daily to the depth of 4 or 6 inches or more; and it was only by continually replacing
it, and by freely watering and beating it to a smooth and compact mass, that the pile and
mark were preserved.

After seeing the completion of the island series Major Branfill, baving obtained
furlough to England, proceeded to Bangalore to make over charge of the party to Captain
'W. M. Campbell, R.E. The work performed during the season consisted of two hexagons
on the South-East Coast Series, and of a hexagon and quadrilateral on the Ceylon Branch,
forming in all a chain of triangles 80 miles in length, and including observations at 21
principal stations. An azimuth of verification was also observed at Manégandi station.

During the following recess Captain Campbell took steps for obtaining greater elevation
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at the stations in order to gain clearer rays. Hitherto the height of the telescope of the
theodolite had been about 30 feet from the ground, and that of the signal platform 40 feet,
and it seemed better to raise the latter, if possible, than to alter the tripod stand. Accordingly
a trial signal platform was erected to a height of 58 feet without serious trouble. Mr.
Belcham watched the behaviour of this platform by observing the lamp on the top through
a theodolite at a convenient distance, and found that under a strong breeze blowing in gusts
the extreme deflection was not above an inch, the platform recovering itself when the wind
dropped. This shewed that such a platform might well be trusted for rays averaging 10
miles in length, on which one inch subtends an angle of about 0-33 of a second.

One point in the reduction of this work called for special notice, viz. :—the remark-
able and rapidly increasing difference between the sea level and that deduced from the trigo-
nometrical heights of the triangulation running along the coast with one flank on islands
and latterly entirely on islands, for the purpose of the Ceylon connection. By spirit levelling
connecting the tide-gauge at Tuticorin (Tdtugudi) with the Cape Comorin base the error of the
trigonometrical heights there was —7 feet. In the season1874-75 when the series first struck
the coast 110 miles from the base-line, the error was found to be — 107 feet, increasing to
— 12-4 feet in a farther distance of 80 miles. In the season 1875-76, this error of —12°4 feet,
after two figures extending 40 miles over sea and islands, had increased to —14'7 feet. The
progression is by no means regular, as there were cases of —18'7 feet and —17'2 feet between
the initial and closing errors of —12-4 feet and —14-7 feet respectively. These facts tend
to show, that the refraction affecting grazing rays over the sea is so irregular as to make
vertical angles untrustworthy.

The charge of the South-East Coast Party was taken over by Captain Carter on
Season 187677 his return from furlough, on November 20th 1876, from
PERSONNEL. Captain Campbell, R.E., who had held it as a temporary
Captain T. T. Carter, R.E., Dy. Supt., 3rd Grade. measure during the preceding recess. As soon as all ar-
Mr. G. Belcham, Surveyor, 4th Grade. .
» C.D. Potter, Asst. Surveyor, 1st Grade. rangements were made the party left Bangalore and arrived
n AH Bryson, 5, 8d at Tanjore on December 1st. Work was commenced on
the Okkir polygon : the angles at the two stations of continuation had been already observed
during the preceding season, but the scaffoldings which formed the platforms for the observer
and signallers at the three next stations required considerable repairs before they could be
used : the platforms for the remaining three stations of the figure had to be constructed,
and the rays finally opened out. With reference to the Merpanaikdd or second hexagon
selected in advance, there was still some uncertainty as to whether the two last stations
would be visible from the central station, and Mr. Belcham was directed to proceed there
and at once satisfy himself that mutual visibility could be obtained and if not to select other
sites. Mr. Belcham set to work with his usual zeal and luckily it was found that there was
no obstacle to obtaining rays between these stations.

Owing to the famine prevailing in Southern India there was a difficulty in procuring
provisions; rice was selling at five seers for a rupee, the people had migrated in large
numbers to Ceylon, and those that were left seemed little inclined to part with their grain;
moreover there was a threatening of a water famine, the tanks by the middle of December
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being nearly dried up. However, by suitable arrangements, the difficulty of feeding the
camp was got over; and when on the 23rd of December heavy rain fell continuing for
three days all fear of a water famine was over. ,

Observations were begun at Sembalavayal Station on the 27th of December, and
completed on the 30th. By the end of January the final angles at six more stations had
been observed, Captain Carter and Mr. Belcham working together. On arriving at Merpa-
naikdd Station, the latter was deputed to continue the approximate work on which he was
employed till the close of the field season. His progress was greatly retarded by the un-
favourable nature of the ground and the heavy cutting that had to be got through, and
from the 5th of February to the 14th of April he only succeeded in completing the selection -
and building of three stations and the clearing of the rays between them: the aspect of the
country consisted of paddy fields hedged round with d4bul trees very difficult to get through,
and the ground was much cut up with watercourses.

As the triangulation was approaching that of Colonel Lambton’s executed in the year
1800, Captain Carter endeavoured to find out if any marks were to be seen on the different
pagodas shewn on the old chart, which were evidently used by the Colonel as stations of
observations. The pagodas of Mandrgudi, Alangudi, Kumbakonam, and Tanjore were
examined for this purpose, as well as the gopuram or * gateway’” leading into the enclosure
in which the pagoda stands; the general description given of these stations in the old
records, is ““ on the pagoda,” though in all probability the instrument was placed on some part
of the gopuram which is usually a far loftier structure than the pagoda or temple. In no
instance was a mark found. An endeavour was also made to discover the terminal points of
the Vellum base-line in case it was thought desirable to connect it with the new triangulation,
but without success: as far as the work had been carried this season the only station of
Colonel Lambton’s triangulation, the exact position of which could be identified, was that at
“Boodilloor,” the mark-stone of which was protected and kept in repair by the Civil authorities.

Troughton and Simms’ 24-inch Theodolite No. 2 was the instrument used during the
season ; it gave good results, though there was a tendency for the readings to diminish on the
return to the same point, and this whether the telescope was moved from right to left or left to
right; it was particularly perceptible when the azimuth at Pdtharankota Station was being ob-
served, where the referring mark was constantly intersected. Captain Carter attributed this to
the expansion and contraction of the 17} feet tripod stand which had in this Series taken the
place of the ordinary masonry pillar. In the beginning of the season the stand was protected
from the prevailing wind from the north-east ; the extremes of temperature were not so great,
and it was not till March that this peculiarity became apparent. By protecting the stand
on all four sides, though there was still a tendency for the readings to diminish, the decrements
were much less. The most curious feature in the case was that the levels attached to the
body of the instrument, (and one of them was a particularly sensitive one) remained very
constant. The triangular errors were large, but this could be accounted for by the rays
being grazing and often passing over tanks and rice-swamps; the signals were steady, and
only on one occasion had work to be stopped on account of unsteadiness, and then it was due
to the lamp-man neglecting to isolate his lamp from the part of the platform on which he sat.

During this field season Captain Carter extended the principal triangulation from the
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south, to the edge of the great plain of Tanjore, which is commonly known as the Cauvery
(K4veri) delta, and selected the stations for another hexagonal figure in advance; he was
relieved on the 1st of June by Lieut.-Colonel Branfill.

‘Work was resumed in the following November, and for the first month the whole

Season 187778, strength of the party was brought to bear on the operations

PERSONNEL. for the selection of additional stations in advance. Heavy

Lt.-Colonel B. R. Branfill, Dy. Supt., 2nd Grede. rain fell at this time and the country became a vast paddy

Mr. G. Belcham, Burveyor, 4th Grad . R R

» . D. Potter, Asst. Surveyor, lst Grade. (rice) swamp, which, though bright and green, and a glo-

» A HByson, »  m » rious sight for the eyes of persons just arrived from the

dried-up and famine-stricken province of Mysore, was deplorable from a Surveyor’s point of

view ; the ground was saturated with water, and thus to quit the high roads without sinking

deep in mud was practically impossible; every square yard moreover excepting only the
surfaces occupied by the villages, towns and roads, was under rice cultivation.

The triangulation was carried over the Cauvery delta and into the valley of the Coleroon
(Kolladam) river; but this was done with great difficulty, and only after much careful exami-
nation of the ground, with a view to finding the lines which presented fewest obstacles and
greatest advantages; for the country was much wooded and intersected by numerous water-
channels. Colonel Branfill writes :—¢ But for the existence at Kumbakonam of a lofty tower,
‘““appertaining to the Provincial College, which afforded a sufficient height (72 feet) to overlook
“most of the cocoa-nut and other trees—of which there are dense groves in and around the
“tower, and which are so valuable as to make their removal prohibitory, even were their pro-
¢ prietors at all willing to allow them to be cut down at any valuation—the passage of the delta
‘“might not have been effected”. Further on at Tirupanand4l, a “ mandap  or detached open
temple was met with, the flat roof of which was also found to be a suitable site for a principal
station. In all other cases stations had to be specially constructed on the general level of the
ground; and the selection of suitable sites, with the minimum of trees and other obstacles
on the lines between them, was a most difficult and trying operation.

The out-turn of work by the close of the field season, whether measured by the area
covered or the length of line spanned by the final triangulation, was in consequence small.
The number of principal angles measured with Troughton and Simms’ 24-inch theodolite
was 38, fixing ten new principal stations, arranged so as to form two hexagonal figures,
which covered an area of 408 square miles.

The operations of this season were mainly confined to the tract of country, known
as the Cauvery delta, which consists of an even plain of alluvial deposit, containing a
comparatively large proportion of sand, and having a good slope of 8 or 4 feet per mile.
According to the levels of the South India Railway the bed of the Cauvery from Kardr to
within 30 miles of the coast has a pretty even fall of near 4 feet a mile; in the next 10
miles the gradient decreases to about 3 feet a mile, and in the vicinity of the coast it
does not exceed 2 feet a mile. Continuing this examination of the declivity by means of
the Government Marine charts, the fall out at sea increases in the first 14 miles to 5 or 6
feet per mile, to 8 or 9 feet per mile for the next 9 miles, to 24 feet for the next 6, and
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to 88 feet for the last 10 examined up to 37 miles from the coast. This rapid deepen-
ing of the sea is a noticeable fact, but it seems only natural, if the present coast-line is of
purely fluviatile formation. The character of the alluvium alters and generally deteriorates
in fertility as the distance from the head sluices of the Cauvery channels increases. It varies
from a rich red or black loam to a pale sandy clay, the sand increasing and the clay diminish-
ing from west to east, and but for the annual fertilizing floods would be anything but rich
and productive. 'Without artificial manure the land usually bears but one crop yearly.

The sea-board flats are well raised above sea-level, and further protected from high
tides and storm-waves by a high sand-ridge along the coast. Cyclones have been fre-
quent, but have never made any great devastating inroad. The formation of this coast-ridge
appears to be explained by the strong sea breezes which prevail in the hot and dry season,
and, blowing strongest at the hottest part of the day, when the sand of the sea-beach is
driest and most easily raised, continually drift it up inland to accumulate under the shelter
of the coast vegetation. It is thus formed into a ridge, or line of hillocks, parallel to the
shore-line at the inner and upper edge of the beach, frequently standing at a steep slope on’
both seaward and landward sides. The sand-drift does not appear to extend far inland,
being kept down by the fringe of palms and other vegetation that usually grows near the
coast. This advanced vegetation equally protects the sand-ridge from being blown out to
sea in the violent winds of the south-west monsoon.

As to whether the coast-line of the Cauvery delta is altering, it may be well to con-

sider the elements of change at work. The first to be noticed are the silt-bearing floods of
the autumnal rains, which are doubtless yearly raising the level of the land generally and
tending to make it encroach on the sea, extending the coast-line eastwards and shoaling the
sea-bed, a slow but unceasing process, which may wax and wane and seem even sometimes to
contradict the effects which must inevitably occur sooner or later. The process of new land-
formation may be much slower now than it was before the great irrigation works were be-
gun, but so long as fresh silt is brought down by the annual floods, it cannot cease altogether.
The heavier sand is dropped first as the current slackens, while the lighter is carried on till
the river current is lost in the quiet depths of the open sea.
4 The next element of change is the wind, which acts both directly and indirectly, and
in various ways. First there is the north-east monsoon, acting indirectly by means of the
southward, 'long-shore current which carries the silt-bearing floods more or less down the
coast and causes them to deposit their heaviest burden to the south of the river outlets, thus
commencing the sand-banks, which help to shift the river mouth northwards. This wind
cannot act directly on the shore sand to the north of the river mouths, because the sand is
then moist by the recent autumnal rains, the heaviest rain of the year. But the southward
set of the rollers and beat of the surf must tend to drift the shore-sand, loosened by its vio-
lence, southward across the river mouths, which it shoals, helping to form the bar of sand-
banks and islands usually found in such situations.

In January and February the north-east monsoon gradually changes into land- and sea-
breezes, which increase as the spring advances with clear weather and a hotter sun. The
sand of the sea-shore rapidly dries and is drifted by the sea-breezes to the top of its slope, as
long as there is loose sand to drift and nothing to shelter it. The sea-breezes veer gradually
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to the south-east and southward until in May they become strong ’long-shore winds from
the south, directly transporting northward much of the blown sand collected along the
coast-ridge, in clouds which settle in the hollows and tend to fill up and choke the southern
edges of the river out-falls and so to shift them northwards.

‘With the change of wind from the north-east in January to the south-east and south
in April and May, the ’long-shore current changes from south to north, latterly running
rapidly northwards and bringing in the heavy sea-rollers obliquely to the coast from the
south-east, to dash in lines of roaring surf on the shore, washing the sand of the beach
northwards at every stroke. This double action drives the river mouths northwards.

‘Whether this is the right explanation or not, the fact remains that the mouths of the
rivers of the Coromandel Coast are continually shifting northwards. This is best seen in the
Mahénadi and Cauvery, but is also noticeable in the Pénner, Nagari, Kortalayar, Kuam, P4lar
and Baigai. It is not so prominent in the Godévari, Bellar and Tamrapani, the first of which
has one outlet apparently to the south of its delta, and the Kistna (Krishna) seems to contradict
this tendency; but these apparent exceptions probably admit of some explanation. On the
west coast the débouchement of the Nétrdvati exhibits a similar tendency to shift to the
north ; this is probably due to the set of the current, and the violent beat of the breakers
during the south-west monsoon which has nothing to counterbalance it. The same tendency
of the river mouths to shift northwards may be observed in Ceylon.

After shifting to the north for an indefinite period, during which it seems probable
that the bed of the river must be silting up, especially near the outfall where the current is
less, some unusually high flood may be expected to top the bank and thus form a new outlet
to the south. This may possibly occur near the head of the delta, and the new channel may
take its course along the southern edge or border and recommence the process of shifting its
mouth northward again. This may be the explanation of the Kistna apparently flowing
along the southern border of its delta; it also points to a possibility of the Cauvery doing
the same thing some day.

When a river has opened a new mouth and abandoned the whole or a portion of its
course, especially that which ran parallel to the coast, it seems only likely that a lagoon or
back-water will be formed, which will sooner or later silt up and eventually be entirely
reclaimed from the sea.

Having thus considered the causes of the northward shifting of the river mouths on
the Coromandel Coast, to which the Cauvery has been subject continually during the forma-
tion of its delta to the east of Trichinopoly, the probable history of its more recent inland
course offers itself for consideration. .

Dr. Burnell of the Madras Civil Service states, he has met with no mention of the
Coleroon, which is now the principal bed of the lower Cauvery, by the early geographers,
and thinks that the channel which passes by Kumbakonam and Méyavaram and enters the
sea at Kdveripatnam having retained the name of Cauvery throughout its course, was the
main channel of the river till the 10th or 12th century.

From Ptolemy’s map of the coast of India it would appear that 2,000 years ago
there was a spit of land jutting out into the sea at the Cauvery mouth near ¢ Chabin’s
Emporium > (Ké4veripatnam), of which there is now no trace, either above or below the
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sea-level contour line. Such a spit or shoal would, however, naturally disappear, if the
river mouth shifted, or if any thing stopped the deposition of silt which formed it; and
this must have happened, when the great irrigation works at the head of the delta were
constructed.

At present the Kéveripatnam mouth of the Cauvery is nearly silted up, and the
principal outlet of the surplus flood-water is now by the mouth of the Coleroon, where
according to recent maps, a new deltaic projection and shoal are forming. The great irriga-
tion works are supposed to have been constructed in the 10th and 12th centuries, but local
traditions represent them as early as the year 200 A.p. In any case the delta has been
under irrigation from time immemorial. The story of the Cauvery main channel would
seem to be somewhat thus:—After some long period of silting up from the deposit left by
the annual floods, the river in some unusual inundation must have overflowed its banks, and
found a new and easier course.

The survey operations in this district were resumed in November, 1878, at the Cole-

Season 187879, roon river, a few miles north of Kumbakonam in Tanjore,

PERSONNEL. where the work of the preceding season had been conclud-

Lt.-Colonel B. R. Brandlll, Dy. Supt., 2nd Grede. ed. Passing through the north-east corner of the Trichi-
Mr. G. Belcham, Surveyor, 4th Grade. P o s .

,» C.D. Potter, Asst. Surveyor 1st Grade. nopoly district, the principal series traversed South Arcot,

» A-H Bryson, ,, ,  8d running parallel to the coast-line at a distance of 15 to 35

miles inland through a country hitherto devoid of trigonometrically fixed points. During

the field season the direct distance spanned by the principal series was 77 miles, and the area

covered by triangulation was 1,887 square miles. 17 principal stations were fixed, and

1,900 square miles in advance were reconnoitred for the triangulation remaining to complete

the series. Two azimuths of verification were observed.

The country actually operated over lay in the alluvial flats of the Coleroon, Bellar and
South Pénner rivers, and the upland plateaux between them. One of these plateaux pre-
sented an undulatory surface covered with low bush and devoid of any prominent elevations;
it was very difficult to traverse and necessitated a long and careful examination before a
system of mutually visible points could be discovered suitable for stations of the great trian-
gulation.

In the following season, 1879-80, the South-East Coast Series was completed. The clos-

Season 1879-80, ing operations lay in the plain of the Carnatic (Karnatik),

PBREONNEL. which, being studded with hillocks and mounds of rock,

M O D Porter, Amistast Qurvabe, Jnd @rade.  wag eminently favourable for the triangulation. Lieut.
» A.H.Bryson, »  8d Colonel Branfill commenced the final observations with the

24-inch theodolite at Kaniyantr on the 5th of December, and continued without interruption,
except the long round-about marches obliged by want of roads and two or three bouts of
rainy weather, until the work was finished at St. Thomas’s Mount, the fifteenth station visited,
on the 26th of February. In the interval he had fixed 13 new principal stations, and closed
upon two other previously fixed stations, MavandGr and Malaipedu, which appertain now
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to the Madras Longitudinal Series. Two sets of observations for azimuth were taken at
Injambdkam and St. Thomas’s Mount Stations.

The greater part of the districts of the south-east coast of India was taken charge of by
the British Government in 1836, and since then the land has undergone but few changes
owing to the great regulating works that have been constructed for keeping the floods
under control. Near the coast and more especially at Point Calimere (Kalimiyar Munai),
there are extensive salt-swamps with patches of jungle and desert. The Kudikarai salt-marsh
covers nearly 100 square miles, being about 20 miles long east and west and 5 miles wide north
and south. It is used as a vast salt-pan under Government supervision. The two highest
spring tides of May and June (called by the natives ¢ Chittrai Parvam’ ¢ full-moon of May’ and
¢Visakha Bellam’ ¢June flood’) overflow the sea-wall and fill the swamp with brine, which is,
in favourable seasons, soon crystallized under the evaporation from the sun and the dry west
winds. The south-east and southerly breezes that prevail in May probably combine to
make the spring tides of this season unusually high.

A considerable degree of sanctity is locally attributed to Veddranyam (veda-forest) and
to Kudikarai (promontory-shore) from a tradition that here, as subsequently at the Rémesva-
ram promontory, the mythic hero Rdma tried to make a causeway to Ceylon. There is now
daily postal communication by open boat between India and Ceylon at this place.

An impression exists that Palk’s Bay is silting up, but this process must be exceed-
ingly slow, as no large rivers now discharge any great proportion of their silt into this
receptacle. The Vegavati outlet scarcely ever discharges, and as more irrigation works are
introduced, the proportion diminishes. 8till this is to a great extent an inland sea sur-
rounded by a sandy shore from which the land-breezes and strong southerly and westerly
winds must bear some drift to deposit. Moreover the northward beat of the surf along the
north-east coast of Ceylon from April to September, and the southward beat along the
east coast of Tanjore from November to January, must tend more or less to shoal the
entrance to Palk’s Bay from the Bay of Bengal.

, This sea was known to the old Geographers as Sinus Argaricus, or, according to
Colonel Yule’s map of ancient India, as Sinus Argalicus. The early Arabian voyagers called
it ¢ma abar’ i.e., the ford, ferry, or passage, and thence the country beyond, now known as
Malabar, received its name.

It is an interesting question, whether the line of sand-banks and islets forming
Adam’s Bridge, between Rémesvaram and Manér, is undergoing any permanent change.
There exist traditions, that at one time it was possible to walk across at low-water dry-shod,
but this does not seem to have occurred within modern historic times. On the other hand it
appears that there was a considerable trade carried on between Arabia and China through
these straits, and one can hardly suppose that it could have been done in such small vessels
-as can have alone passed through the passages in Adam’s Bridge previous to the excavation
of the PAmban channel by the British Government, unless there were passages that have
silted up since. In a Portuguese manuscript of 1685, by a Captain Ribeiro, which Colonel
Branfill believes to be reliable, it is stated that there was then ““no passage, except two narrow
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‘ canals, one by Ramanacor and the other by Manaor”, and that “a small ¢ sumaca’ only can
“ pass by either at high-water.” ,

At the present time there is a single channel at Manér answering this description,
and none elsewhere, except the new passage at Pidmban, which has been cut artificially
through the rocky reef at a place where, in quite recent times, the old stone causeway
had been breached by storm-waves, which also destroyed the adjacent town on the spit of
land west of Pdmban between Toniturai and Bettilai Mandapam. The surf beats heavily
along Adam’s Bridge during both monsoons, and a strong current sets constantly the same
way as the wind ; at other times the current varies with the tide, and one would suppose that
no sand-banks could withstand the violence of the wash over them at every change of tide.
Still the islets and sand-banks do remain as a whole, albeit probably in a state of frequent
change individually. The growth of coral is active here, and new islets are said to be form-
ing where there were none, and old ones increasing.

Tanjore appears to have been occupied from very early times by Tamil people, over
whom the Cholan or Soran dynasty held sway for many centuries prior to the 16th, and whose
country was known as the “Choramandalam” (Coromandel). The Cholan capital was at
different times at Conjeeveram (Kénchivaram), Uraiyir near Trichinopoly, Tanjore and
Kumbakonam. The Telugu Nayaks succeeded the Cholan kingdom and ruled in Tanjore for
more than a century up to 1675, when the Mahratta princes superseded them, and reigned
there until they were themselves superseded by the British Government.

Secondary Triangulation.

South of the parallel 10° 80 but few secondary points or land-marks could be fixed
owing to the flat and wooded state of the country; in a few cases ray-traces had to be carried
between contiguous principal stations, and whilst these were being executed, observations
were taken to all visible points in the vicinity that might be useful hereafter for topogra-
phical purposes.

In the field season of 1876-77 a considerable number of masonry buildings, chiefly
temples, were fixed by a theodolite and chain traverse to serve as points from which the position
of the principal stations could be recovered in case the pillar and mark-stones above ground
should at any time have been removed ; these points being known would also be useful in any
future survey of the country, as they were buildings likely to endure for a considerable time.

In 1877-78 the plain of Tanjore was reached, which was known to have been trian-
gulated by Colonel Lambton in the year 1800. The country was not so thickly wooded and
therefore more suitable for secondary work, than it had been to the south, and several points
were fixed, including the great pagoda at the town of Tanjore. Unfortunately, though this
very place had formed one of Lambton’s principal stations, and a base-line had been measured
in its vicinity, the original mark could not be found, and Tanjore was thus useless as a con-
nection between the ancient and modern survey. -
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In the two following years a great deal of secondary work was carried out, the country
becoming more open after the Coleroon river had been crossed. The original design of
making the series follow the trend of the coast being abandoned, the principal work was
carried between the old Coromandel Coast Triangulation and the more general net-work to
the westward (shewn on Colonel Lambton’s chart), and thus several points of this old tri-
angulation were able to be connected on either side by secondary work. Moreover a tract
of country previously devoid of fixed points was now well covered and a great gap was filled
up, which had baffied the efforts of the earlier Surveyors.

The coast-town of Porto Novo on the eastern flank, and the two hill stations of
Tiydga Drug and Tiruvannédmalai on the western, were observed and fixed from princi-
pal stations; but the positions of the light-houses of Pondicherry and Negapatam were
too far away from the main series to be thus determined, and secondary chains had to
be carried westward for the purpose. The work was entrusted to Mr. Potter who first
occupied himself with the Pondicherry connection. This he found a matter of no diffi-
culty necessitatiig only the introduction of three secondary points. He then moved on
without delay to the larger and more important work of laying out the minor series to
Negapatam. Kumbakonam—Alangudi was chosen as the side of origin, and a chain of eight
single triangles was required to complete the connection. This series passed over a thickly-
wooded country and could not have been executed at a moderate cost, had it not been that
there were lofty temples—commonly called gopurams—in some of the intermediate villages,
from the summits of which mutual observations could be taken. These temples are tall,
ricketty brick structures, consisting of an oblong basement, usually of stone, pierced for the
gateway, surmounted by a pyramidal spire of many storeys tapering up to a narrow ridge
and profusely covered with stucco ornaments. They are seldom or never used except by bats
and vermin, and the many floors and stages within them bave been allowed to fall in, so that
access to the summit is dangerous, and when attained, is quite unsuited to observe from
with a theodolite. Mr. Potter overcame these difficulties by means of temporary staging,
long ladders, and a portable striding platform, which he devised and carried with him, and
with which he was able to set up the 8-inch theodolite on seven gopurams and thus complete
the series.

By means of this minor triangulation three points were fixed in Negapatam, and four
others on the coast to the north, including the spire of the Roman Catholic Church at Kérikal.
By observations from three stations on the north of the series the position of the M4yavaram
gopuram was also determined.

S. Q. BURRARD.
July, 1885.
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Addendum to Introduction.

On the completion of the Simultaneous Reduction of the Southern Trigon it was found
that the errors which had actually been dispersed over the South-East Coast Series, between
the origin M4vandar—Avirimodu and the terminus Koilpati-KulayanallGr, were as follows :—

”

In Latitude of Koilpati . + 0174
» Longitude ” . — 0°472
,»» Azimuth of latter side . -+ 8-882

Side {Logarithm of latter side ... ... <+ 0°000,0042,3
»” giving a ratio of about 062 of an inch per mile.

The trigonometrical heights above sea level are checked at sixteen stations by Spirit-
levelling operations, the average correction applied to each section being 1-4 feet.

The Ceylon Branch Series forms a pendant to the South—East Coast Series and there-
fore did not enter the general reduction. The corrections which it has received in latitude,
longitude, azimuth and side are only such as are due to the change produced by the reduction
in the side of origin, viz., Kédnjarangudi-Yervddi. The trigonometrical heights above sea
level are checked at three stations by Spirit-levelling operations, and at four stations by
noting the level of the sea at certain times for at least two days at each station while the
trigonometrical operations were in progress, the average correction applied to each section
being 1-3 feet.

December, 1857. W. H. C.




SOUTH-EAST COAST BERIES.

PRINCIPAL TRIANGULATION. ALPHABETICAL LIST OF STATIONS.

——ectto—
Alangudi . . . . . XXVI. Kulayanalldr . . LXXXYV.
Avaptndgekanpsti . . .| LXVIIL | (o the Orest Aro Moridional Sries Section 8° to 167).

Kumbakonam . . . . . XXIII.
Arapoth R LXIL | Mfallipat. . . . . . VIL
Arasapat cooe e e XRVIL G eandi . . . . . XLVIIL
ol i, 0 TN nicamkota . . . L XLVIL
Aygsmpet . . . . . -  XVL | Méotr C XLI.
Chéndamangalam . . . . VIIL. | Mévandir . < XXXIV.

. (of the Madras Longitudinal Series).

Gmge.e B V| Melakalirani . . . . . LXXII.
Kochipérumdl . . . . . XX. | Morpanaikéd . . . . . XXXVIIL
Kadalddi R LXIL 0 Mingkshi . . . . . LXXIV.
Kakkrékota . . . . . XXXIL Métaruni . . . . LXXI.
Kallakota L XXXV. Mutupatnam . . . . LIIL
Kallapat- . . . . . YLl Mutbrani . . . . . LXX.
KalGranikéd . . . . . XXXVL | ... . T XXV.
Kanid I XLIV- | Nambudalai . . . . . XLIX.
Kém.idak(‘indén s XIv. | x arasingapuram . . . . III.
Kantyanﬁr I 1. Néyanérkoil . . . . . Lv.
Kénjarangudi . . . . . LIX. Nayinipiriygn . . . . . XXII.
Kéraklurchi . . . . . XXXVIL | o ST SLIIL
Kidftirakai . . . . . LXV. | oo o LXIV.
Kiliyte Coe e X | palathivagl . . . . . .  XLIL
Kodikulam . . . . . LIIL 0 porutikota . . . . . XXIX.
Koilfokuppam . . . . .° XIL | pitharankota . . . . . XXXIIL.
:(lffotll}? 3& Aro Meridional Serios, Section 8° to 187, LXXXIIL Patukota e e e e XXXIV.
Kuchtr . . . . . XVIII. Pérumukkal . . . . . IV.
Kulamangalam . . . . . XL. Podaiytr e e e XV.
Kulattir . . . . . XIX. Pépntr . . . . . )




2'—1'.

Péragudi
Puldpati
Putagaram
Pavatar
Ramnad

Rérdmutiraikota

Rétavayal
Salpai

Sambuttiyendal
Sembalavayal .
Seppalédnattam

Sirukambir

Amanakamunai

Appa Tivu

Gandhaména .
Kachi Tivu, N.
Kachi Tivu, S.
Marakayérpatnam
Masénam Karai

Musal Tiva

SOUTH-EAST COAST SERIES.

PRINCIPAL TRIANGULATION. ALPHABETICAL LIST OF BTATIdNS—(CMHMad).

LIV.

LXVII.

XXIV.

XXXI.

LVI.

. . XXX.
. . XXXIX.
XVII.

LVII.

. . XLV.
. .. XIII.
XLVI.

Supaldpuram .
Sdrangudi
Tanichanthai .
Taraigudi .
Tirupanand4l Mandap
Ulunddrpet
Urannankudi .
Uttarakoshamangai
Vallam

Vénniytr
Viramangalam.
Yervadi

CEYLON BRANCH SERIES.

LXXXVIII.
LXXVI.
LXXXIII.
LXXXVI.
LXXXVII.
LXXXI.
LXXXYV.
LXXX.

Périyapatnam
Pisdsu Mundal
Phmurichdn
Pivarasanhalli Tiva
Rémaswédmi Madam
Urimunai

Vélai Tivu

LXXTII.
LXIX.
LXI.
LXVI.
XXI.
XI.

LI.
LVIIIL
X.

L.
XXVII.
LX.

‘LXXVII.
LXXXIV., o}
LXXXII.
LXXV.
LXXIX,
LXXXIX.
LXXVIII.
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PRINCIPAL TRIANGULATION. NUMERICAL LIST OF STATIONS.

——ociato—
XXXIV o iwsedy | ¢ Mévendir | XXVI Coe e Klangudi.
XXXIX ... Avirimodn, | XXVII -+« - . Viamangalam.
(of the Madras Longitudinal Series). XXVIII . . . . . Arasapat.
I . . . . . . Ponnir. XXIX . . . . . Parutikota.
IT .« « + . . Kaniyanfr. | XXX .+ . .  Rérimutiraikota.
ITI . . . . . Narasingapuram. XXXI . . . . . Puavatiar.
1v . . . . . . Pérumukkal. XXXII . . . . . Kakkrékota.
v . . . . . . Gingee. XXXIII . . . . . Péatharankota.
VI . . . . . Kallapat. XXXIiv .. . . . . Patukota.
VII Ce e e Mallipat. | XXXV e e Kallakota.
VIII . . . . . Chéndamangalam. XXXVI . . . . . Kaltrunikad.
X - . . . . . . Kiliytr. XXXVII . . . . . Kérakkurchi.
X e . . . Vallam. XXXVIII . . .' . . Merpanaikad.
XI . . . . . . Ulunddrpet. XXXIX . . . . . Rétavayal.
XII . . . . . Koildnkuppam. XL . . . . . Kulamangalam.
XIII . . . . . Seppaldnattam. XLI . . . . . Miénir.,
X1V S . . . Kanddakondén. XLII . . . . . Pallathivayal.
XV .« . . . . Podaiytr. | XLIII e Okkdr,
XVI1 . . . . . . Ayyampet. XLIV . . o e Kénéd.
XVII . . . . . . Salpai. XLV . . . . . Sembalavayal.
XVIII . . . . . . Kuchir. XLVI . . . . . Sirukambdr.
XIX . . . . . . - Kulattdr. XLVII . . . . . Manikamkota.
XX e e Kachipéruma4l. XLVIII e e e Manégandi.
XXI . . . . . Tirupanandal Mandap. XLIX . . . . . Nambudalai.
XXII . . . . . Nayinipiriyan. L . . . . . Vénniydr.
XXIII . . . . . Kumbakonam. LI . . . . . Urannankudi.
XXIv . . . . . Putagaram. LII . . . . . ‘Mutupatnam.

XXV . . . . . Mutuvéincheri. LIII . . . . . Kodikulam.



LIV
Lv
LVI
LVII
LVIII
LIX
LX
LXI
LXII
"LXIII
LXIV

LXXV
LXXVI
LXXVII

LXXVIIL

LXXIX
LXXX
LXXXI
LXXXII

SOUTH-EAST COAST SERIES. S

PRINCIPAL TRIANGULATION. NUMERICAL LIST OF STATIONS—(Continsed).

(]

Phvarasanhalli Tivu.

Appa Tivu.
Périyapatnam.

Vélai Tivu.
Rémaswimi Madam.
Musal Tivu.
Marakayéarpatnam.
| Pimurichén.

(]

Péragudi.
Néyanéirkoil.
Ramnad.
Sambuttiyendal.
Uttarakoshamangai.
Kénjarangudi.
Yervadi.
Tanichanthai.
Arapoth.
Kadaladi.
Opilé4n.
Kidétirukai.

CEYLON BRANCH SERIES.

LXVI Taraigudi.
LXVII . Pulépati.
LXVIII . Annaptnéyakanpati.
LXIX Sarangudi.
LXX Muttruni.
- LXXI Motaruni.
LXXII Melakaléruni.
LXXIII Supaldpuram.
LXXIV Minékshi.
LXXXIII . . . . . Koilpati.
(of the Great Arc Meridional Series, Section 8° to 18°).
LXXXV . . . . . Kulayanallar.
(of the Gireat Arc Meridional Series, Section 8° to 18°).
LXXXIII Gandhaména.
LXXXIV . Pisdsu Mundal.
LXXXV . Masfnam Karai..
LXXXVI Kachi Tivu, N.
LXXXVII . . Kachi Tivu, 8.
LXXXVIII . . . . Amanakamunai.
LXXXIX . . . Urimunai.
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SOUTH-EAST COAST SERIES.

DESCRIPTION OF PRINCIPAL STATIONS.

e O —

The Principal Stations of the South-East Coast and Ceylon Branch Series are in part situated on
hills, high mounds, sand hillocks or sand ridges, and in part in low ground of black cotton soil, in sandy flats,
along the coast and on islands; a few are placed on lofty buildings.

The first are of two kinds, those on hills and high mounds consist of solid, circular isolated pillars
of masonry, 3} feet in diameter, surrounded by annular walls of masonry 13 to 18 inches thick, and a platform
of earth and stones for the accommodation of the observatory tent. In the centre of the upper surface of the
pillar a mark (circle and dot) engraved on stone, is imbedded in the normal of one or two other similar marks
previously inserted within the pillar. Those on sand hillocks or sand ridges, where no solid foundation for a
pillar could be found, are usually defined by a wooden pile driven deep into the sand, carrying a mark en-
graved on its summit, whilst the theodolite stand and the observatory tent were supported on other piles
similarly driven.

The stations other than hill stations are of various forms. Those named trestle stations from the fact
of the theodolite having been supported on a trestle, either 174 or 24 feet high, during the observations
are sometimes small isolated pillars of the same construction as those at hill stations, sometimes they consist of
solid or perforated pillars from 7 to 16 feet high built in rectangular blocks surmounting one another, each
succeeding block being contracted so as to leave a plinth at its base, the uppermost block being in some cases
circular and 3} feet in diameter: these pillars rest on solid blocks of concrete or masonry forming a firm
foundation. When the pillars are perforated two mark-stones are imbedded, the upper in the surface of the
foundation about a foot above the ground level to which access is obtained by an aperture on the east side.
‘When the pillars are solid they contain two or more marks one at the surface and the others vertically below.
The stations XXXTI, XXXII, LIV and LV are of exceptional construction and are fully described.

At stations where a trestle was not used perforated pillars were sometimes built to a height of from
11 to 26 feet for the theodolite to rest on and around them a timber scaffolding was erected for the observatory
tent, these are called tower stations. :

Stations situated on high buildings need no general description, as they are fully described in all cases.

At all stations where a mark-stone was inserted in the upper surface of the pillar, a small protecting
pillar in the form of a frustum of a pyramid, 28 inches square at base, 20 inches at top and 83 feet high, was
built over it having another mark-stone in its surface in the normal of the mark below; at some stations the
protecting pillar was built before the observations were taken, i.e., both the theodolite and signal were referred
to the mark at the top of the protecting pillar.
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On the completion of the observations most of the low pillar stations were covered over with high
pyramidal mounds of earth about 16 yards square at base.

The following descriptions have been compiled from those given by the Officers who executed the Series, supplemented
in a few instances as regards adjacent villages from the Madras Revenue Survey Maps (scale 1 inch = 1 mile) of the country
traversed, and corrected, so far as the local sub-divisions in which the several stations are situated, from the Annual Returns fur-
nished by the district Officers to whose charge the stations are committed. Such reports are wanting for the Chingleput and South
Arcot districts. The orthography is in accordance with the official list of names of places in the Madras Presidency, dated 4th
November 1879, with this difference that the long é is shewn without an accent, in conformity with the rules for spelling names
in Northern India, and the short e as ¢ and o is treated in the same manner. Final vowels and those in well-known terminals are
unaccented. When a name has acquired a popular spelling, the correct transliteration is given in parenthesis where the name
occurs for the first time.

XXXIV.—(Of the Madras Longitudinal Series). Mavandtr or Mdmandir Hill Station, lat. 12° 45,
long. 79° 42'—observed at in 1865 and 1880—is situated on the summit and towards the N. extremity of
the southern portion of the rocky ridge, about 150 feet high, at the southern end of the artificial bund of the
Disi Mamandir (or Chenna Sigaram) tank, and about 7 miles 8.8.W. of Conjeeveram (Ké4nchivaram). It is
in the lands of the village of Narsamangalam, taluk Arcot (Arkddu), district North Arcot.

This station was built in 1865 presumably on or near the site of Colonel Lambton’s station of ¢ Doosh Maumdoor”’,
but no station mark was found except a pile of stones round the base of an old staff fixed in a crevice of the rock and cut off flush
with the surface. A mark was first made on the stump of the staff, and over this was built a solid circular pillar of masonry 3§
feet in diameter carrying a mark engraved on stone imbedded in its upper surface 1'5 feet above the lower mark. The pillar was
surrounded by the usual annular wall and platform. When the station was visited in 1880, the circular pillar and its upper mark
were found apparently just as left in 1865, and no alteration in its construction was made. The directions and distances of the
following villages are :--Mémandir N.E. by E., miles 1} ; Disi N.N.E., miles 8; and Narsamangalam S.E., mile §.

XXXIX.—(Of the Madras Longitudinal Series). Avirimodu Hill Station, lat. 12°27’, long. 79° 67—
observed at in 1880—is situated on the western and highest point of the rocky hill which rises about 340 feet
above its base, 4 miles S.S.E. of Madurdntakam, and 11 miles E. of the Chindmpet road. The station is in the
lands of the village of Avirimodu, taluk Maduréntakam, district Chingleput (Chéngalpatu).

The station consists of a platform of stones 16 feet square, enclosing a solid, circular and isolated pillar of masonry
8} feet in diameter, which contains two marks, one engraved on the rock #n sifid and the other 1'6 feet ahove it on a stone imbedded
in the upper surface of the pillar. The azimuths and distances of the following places are:—Avirimodu 45°, mile }; Endattir
292°, miles 1} ; Chitrévadi 164°, mile §; Karunguli (a small temple on & hill 2 miles N. of Madurédntakam) 166° 22°, miles 5'75 ;
and Tiruvapédi (a rock temple) 85° 39'. :

I. Ponntr Hill Station, lat. 12° 30’, long. 79° 84'—observed at in 1879—is situated on one of the
highest boulders forming the summit of a small rocky hill which rises about 250 feet above its base, immediately
S. of the road to Chetpat, and about 6 miles W. by 8. of the taluk town of Wandiwash (Vandavési). It is in
the lands of the village of Ponnir, taluk Wandiwash, district North Arcot.

The station consists of a platform of stones and earth, 15 feet by 11 feet, enclosing a solid, circular and isolated pillar
of masonry 3} feet in diameter, which contains two marks, one engraved on the rock in sitd and the other 3-0 feet above it on a stone
imbedded in the upper surface of the pillar. The azimuths and distances of the following places are :—Pdnndr 822° miles 1} ;
Ti!;umaniténgal 111° mile 1; Vangaram 287° miles 1}; Arfchir 230° miles 14; and Kittampat (temple W. of the village)
38° 20, miles 14.

‘ II. KaniyanGr Hill Station, lat. 12° 47’, long. 79° 24'—observed at in 1879—is situated on the S.
end of the summit of a rocky hill rising about 150 feet above the adjacent high ground, about 84 miles 8. by
E. of the old Arcot town, and 4} miles 8.E. of Timri on the high road from Arcot to Arni. It is in the lands of
the village of Kaniyanir, taluk Arcot, district North Arcot.

The station consists of a platform of stones and earth, 8 feet high, enclosing a solid, circular and isolated pillar of mason
8} feet in diameter, which contains two marks, one engraved on the rock in sitd and the other 8-0 feet abovg it on a stone imbedded
in the upper surface of the pillar. The directions, azimuths and distances of the following places and objects are :—Kaniyandr 154°,
mile 1; Puddr 267°, mile §; Nambiténgal S.S.E., mile 4 ; Chémbed (temple) 230° 16’, miles 1§ ; Arcot old town (southern of two
white minérs) 116° 55’, miles 8§ ; Arcot old town (southern of two dark minérs) 166° 48’, miles 84 ; Trijunction boundary stone
pillar at S.E. foot of the hill 302° 40" ; and Trijunction boundary stone pillar at E.N.E. foot of the hill 240° 26’.

III. Narasingapuram Hill Station, lat. 12° 31, long. 79° 19°—observed at in 1879—is situated on the
highest part of the rugged hill locally known as Périyamalai which rises some 400 feet above its base, on the
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high ground between the villages of Narasingapuram and Murugamangalam, nearly 11 miles S. of Arni, and
10 miles E. of Polir. It is in the lands of the village of Narasingapuram, taluk Poldr, district North Arcot.

The station consists of a platform of stones and earth, 3 feet high, enclosing a solid, circular and isolated pillar of
masonry 34 feet in diameter, which contains two marks, one engraved on the rock in sitd and the other 3:2 feet above it on a stone
imbedded in the upper surfiace of the pillar. The lower mark a circle and dot, is engraved within a similar mark found cut on
a large high boulder. Another old mark of a partly defaced circle and dot was found cut on an adjacent boulder to the N.E.,
distant 10°8 feet and nearly a foot lower than the new station mark. The azimuths and distances of the following places are :—
Narasingapuram 100°, mile } ; Murugamangalam 275°, mile §; Othalapidi (temple) 178°19', miles 3?; Polir (N. minaret of a
mosque) 86° 16, miles 10?; and Devikapuram (spire of a conspicuous hill temple) 41° 0’, miles 2-12.

IV. Pérumukkal Hill Station, lat. 12° 12’, long. 79° 47"—observed at in March and December
1879—is on the roof over the east and innermost doorway (about 14 feet above the ground level) of the
small cubic temple (14:3 by 143 by 14-0 feet) attached to the W. side of the great temple built on the last
considerable mass of the isolated rocks to the S.E., which stud the great plain of the Carnatic (Karnatik) lying
to the S. and S.W. of Madras. The hill consists almost entirely of solid, dark granitic rock surrounded by a pro-
fusion of great and small pieces that have separated and fallen from it; the main rock rises to a height of 350
feet above the surrounding fields, and has on it a large stone temple and stone built walls of an old fortress.
The station is 299 feet west, and 3} feet higher than the position evidently occupied formerly by the flag-staff
on the roof of the great temple which appears to have been the site of Colonel Lambton’s survey station
* Permacoil” of 1803. On excavating the roof to a depth of about 3 feet, no sign of a station mark was found,
a part of a cylindrical stone pillar was set up to mark as nearly as practicable the site of the old flag-staff. It
is in the lands of the village of Pérumukkal, taluk Tindivanam, district South Arcot.

The station consists of a solid circular pillar of masonry 3} feet in diameter and contains three mark-stones, the upper
on the surface of the pillar and the second and third 2-27 and 4-05 feet respectively below the upper. The azimuths and distances
of the following villages are :—RAmanfthapuram 148°47’, mile 1 ; Pérumukkal (centre of the village temple) 169° 5°, mile 1; Nal-
mukkal or Naumukkal 246° 46’, miles 1:95; and Nallalam 325° mile }. When again visited in December 1879, it is presumed
from the absence of any remarks in the original records that the station was found in good order and no alteration was made in its
construction.

V. Gingee (Chénji) Hill Station, lat. 12° 15’, long. 79° 26'—observed at in 1879—is on the highest
part of the famous rock fortress in the plains of the Carnatic, 17 miles W. of Tindivanam : the rock which
forms the capitol or citadel of the fortress is a conspicuous and remarkably large single block of gneiss with
precipitous sides and rounded summit, rising boldly from amidst the surrounding masses of broken rocks to a
height of about 700 feet above the general level of the country. The great rock is generally called Réjagédi,
but is locally known as Valukupdrai, and completely dominates the other associated rocks of the fortress. The
station is a little below the floor level in the spacious flat roofed building called Kavittu Mandapam occupyin,
the eastern part of the terrace or summit of the rock lying between the great vaulted Kalanjiyam (granary
and the old native flag-staff tower to the E.N.E. and near the precipice. It is in the lands of the village of
Valukapérai, taluk Tindivanam, district South Arcot.

The station consists of a mark engraved on the rock a little below the floor level, 422 feet from the N. wall, 186 feet
from the W. wall, 23-2 feet from the S. wall, 132 feet from the E. wall, and 1-1 feet from the S.E. corner of the south central pier.
A low perforated masonry pillar, 3} feet in diameter, surrounded by a platform 10 feet square, is built on the roof concentric
with an old air or smoke hole which permits of plumbing over the mark in the floor: the upper surface of this pillar is 25-7 feet
above the mark in the floor. The azimuth and distance of Krishnagédi (dome on the summit of the Kacheri) are 231° 12, mile 0-91.

VI. Kallapat Trestle Station, lat. 11° 57/, long. 79° 86’—observed at in 1879—is situated on the
extensive piece of rising ground locally named Jandamodu, 4} miles E. by N. from Villupuram, 17 miles 'W.
from Pondicherry (Puducheri), 500 yards 8.E. by 8. from the trijunction boundary stone of Kallapat, Melpadi and
Kurumkota villages, and 14 miles W. by N. of Colonel Lambton’s survey station “ Chengcaud” on a similar
point of rising ground called Kudimodu ; its site was identified by a slight mound and a few pieces of broken
bricks. It is in the lands of Kallapat village, taluk Villupuram, district South Arcot.

The station consists of a rectangular perforated pillar of masonry 11 feet high, the upper 1 foot of which is circular and
3} feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one at the ground level and
the other 2:17 feet below it. The azimuths and distances of the following places are :—Kallapat 335°, mile 0-84; Melpédi 115°,
mile 0:75; Kurumkota 178° mile 0-51; Ch&nkdd 250°, miles 1-50; Naraigir (temple) 337° 18’, miles 1'5; and Villupuram
(Railway station) 77° 89’, miles 4:43.

VII. Mallipat Hill Station, lat. 11° 68’, long. 79° 25’—observed at in 1879—is on the summit of the
higher of two isolated rocks rising to a height of 50 feet above its base and locally known as Mallipat Kunnu ;
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the other rock called Ponnittakbil from a small shrine on its summit, is 111 yards to the S.E. by E. The
station is about 4 miles N. from the 8. bank of the Pennar, and within a mile east of the old line of the road
from Tiruvénanallir to Gingee. It is in the lands of the village of Mallipat, taluk Villupuram, district South
Arcot.

The station consists of a platform enclosing a solid, circular and isolated pillar of masonry 34 feet in diameter which
contains two marks, one engraved on the rock in siz# and the other 1:67 feet above it on a stone imbedded in the upper surface of the
pillar. The azimuths and distances of the following villages are :—M4&mpalapat 11°, mile §; Kéduvstti 59°, miles 2 ; Chénnakun-
nam 98° miles 2; Mallipat 143°, miles 1'06;; and Kénganir 246°, miles 1}.

VIII. Chéndamangalam Trestle Station, lat. 11° 44/, long. 79° 26’—observed at in 1879—is situated
on the high and somewhat isolated bluff of red soil and conglomerate forming a prominent eminence on the
south bank of the Pénniar river, about 1 mile 8.W. by 8. of the high road from Madras to Trichinopoly (Tiruchi-
nipalli) and Salem (Sélam), at the 116th milestone from Madras. The station is built on the highest part of the
bluff and only a few yards from the declivity which is steep to the north and west but very gradual to the east and
south-east. It is in the lands of Padur village, taluk Tirukoildr, district South Arcot.

The station consists of an earthen platform 8 feet high, enclosing a solid circular and isolated pillar of masonry, built on
a foundation of solid masonry, in which three mark-stones are imbedded, one in the surface of the pillar, the second at the ground
level 3-0 feet below the upper, and the third in the foundation 2+0 feet below the second. The azimuths and distances of the following
places are :—Ch¥ndamangalam (temple W. of the village) 203°, miles 1'18; Vandipélaiyam (chattram on the high road) 137° 39’,
mile 1; Timmartddipslaiyam (shaft at the village temple) 276° 28, miles 1'10; and Tirunimanallir (centre of the gopuram or
spire) 223° 20, miles 24.

IX. Kiliydr Hill Station, lat. 11° 48’, long. 79° 17—observed at in 1879—is situated on the highest
and to the N. E. end of a small group of scattered rocks, which, attaining a height of 75 feet above the base or
100 feet above the more general level of the adjacent ground, lies about a mile to the 8. of the village of Kiliytir
and 2 miles W.S.W. from the conspicuous rocky hill of Kunnattir. It is in the lands of Raghunéthapuram
village, taluk Tirukoilir, district South Arcot. :

The station consists of an irregular platform of stones in a retaining wall of brick, enclosing a solid, circular and isolated
pillar of masonry 34 feet in diameter, which contains two marks, one engraved on the rock in sitd and the other 3-0 feet above it on
a stone imbedded in the upper surface of the pillar. The azimuths and distances of the following places are:—Kiliydr 182°,
12ni01e 1; Raghundthapuram 155° mile } ; Ellaigrdmam 77°, miles 2 ; Tengunam 86°, miles 1} ; aud Naivaunai (temple) 11° 52, miles

X. Vallam Trestle Station, lat. 11° 89, long. 79° 84’—observed at in 1879—is situated near the
western end of the stony eminence named Kallumalai, one of the highest points of the elevated ground which
extends inland in & W.8.W. direction from Cuddalore (Gudalir), between the Gadilam and Paravan4r rivers,
nearly 24 miles W. of the high road from Madras to Kumbakonam, at the 119th milestone from Madras, and
8 miles 8. by W. of Panruti. It is in the lands of the village of Vallam, taluk Cuddalore, district South Arcot.

The station consists of a rectangular perforated pillar of masonry 11 feet high, the upper 1 foot of which is circular and
8% feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one at the ground level and
the other 1'8 feet below it. The azimuths and distances of the following villages are:—Vallam 100°, miles 1:39; Nadukuppam
1389°, miles 1'08; Kil¢kuppam 173°, mile 0'39; and Marangidr 296°, miles 2.

XI. TUlundtrpet Tower Station, lat. 11°41’, long. 79° 19'—observed at in 1879—is situated on the rising
ground 1 mile 8.8.E. from the public offices at the head quarters of a Magistrate’s sub-division at Ulundurpet,
about midway between the high roads leading from Ulundirpet to Vriddhdchalam and to Salem, each of which
passes within half a mile of the station, near the 12th milestone from Vriddhdchalam on the former road, and the
531;% rAnrilesil;;one (from Madras) on the latter. It isin the lands of Kirdnur village, taluk Tirukoilir, district

u cot. v '

. . The station consists of a rectangular perforated pillar of masonry 11 feet high, capped with a circular granite slab 38
inches in diameter, having an aperture in the centre and the name Nérfyanaswémi engraved on it in Telugu. This pillar stands
over a foundation of solid masonry in which two mark-stones are imbedded, one at the ground level and the other 2-0 feet below it.
The azimuths and distances of the following places are :—Ulundirpet (Kacheri building) 206°22’, miles 117 ; N&mili (temple)
858° 6', mile 091 ; Pilldr 32° miles 1:71 ; and Kuppam 127°, miles 1-11.

XII. Koildnkuppam Trestle Station, lat. 11° 87, long. 79° 27'—observed at in 1879—locally known
as Vedakdil, is situated near the western edge of the laterite plateau which runs in a W.8.W. direction from
Cuddalore, 25 miles distant ; the ground is nearly flat and covered thickly with evergreen bush, and lies between
Vriddhdchalam and Panruti. The station is about 700 yards E.N.E. of a tank on the W. side of a hamlet called
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Mudukuli or Mutukulikulam. It isin the lands of the village of Shemakota, taluk Vriddhichalam, district
South Arcot. , :

- The station consists of a rectangular perforated pillar of masonry 7 feet square and 11 feet high, the upper 1 foot of
which is circular and 34 feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one
in its upper surface at the ground level and the other 2:0 feet below it. The azimuths and distances of the circumjacent places
are:—Vedakoil (R.C. Chapel) 64°, mile 0'16; Koilénkuppam 281°, mile 097 ; Manakdllai 130°, miles 1:52; Irulakurchi 146°,
miles 1'85; and Périyakdpéinkulam 817°, miles 2, : .

XIII. Seppaldnattam Trestle Station, lat. 11°33’, long. 79° 84'—observed at in 1879—is situated on the
high ground called Kallank4d between the Yendalodai and Chéngélodai water-courses, 172 yards 8. of milestone
No. 24 on the road from Cuddalore to Vriddhdchalam, nearly 5 miles W. of Kurinjipddi, 1 miles W. of the
remarkable building called variously Pardesimadam, Ramalingapillaisdlai, &c., and 4 mile N. of the Chénkulam
(ér Chéngéleri tank bund. Itis in the lands of the village of Seppaldnattam, taluk Vriddhéchalam, district

outh Arcot. :

_ The station consists of a rectangular perforated pillar of masonry 11 feet high, the upper 1 foot of which is circulax
and 3} feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one on its upper
surface at the ground level and the other 2-1 feet below it. The azimuths and distances of the following villages are:—Sep-
palinattam 40° mile 0-58 ; Puliyanattam 89°, mile 0-77 ; Mulaikuppam 189°; miles 1-59; and Vadavallir 269°, miles 1:64.

XIV. Kénddakonddn Trestle Station, lat. 11° 33’, long. 79° 24'—observed at in 1879—is situated on
the high waste land used as a burial ground, about 3 miles N.E. of Vrjddh4chalam on the Manimukta river,
100 yards E. of the little hollow called Savuriydkulam, and 550 yards N. of a large pond named Udayambaran-
kulam. It isin the lands of the village of K4nddakond4n, taluk Vriddhdchalam, district South Arcot..

The station consists of a rectangular perforated pillar of masonry 11 feet high, the upper 1 foot of which is circular
and 34 feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one at about the
ground level and the other 2:6 feet below it. The azimuths and distances of the following places are :—Pavalangudi (centre
of the white pointed roof of the temple) 164° 2’; Kénédakdndén 123° mile 0'17 ; Kuppanattam 386°, mile 0'96 ; Narimadam 262°,

miles 14; and Kopurapuram (centre of the fine gopuram of a temple) 141° 27’, miles 1-19. : |

, XV. Podaiytr Trestle Station, lat. 11° 21, long. 79° 33'—observed at in 1879—is situated on
rising ground, a dry sandy field called Mutukdllai, which appears to have been built over in former times, 5560
yards 8.8.E. from the ruined temple of Valaipuri Isvaran, and about 1 a mile E. of and nearly midway
between milestones 139 and 140 on the high road from Madras to Kumbakonam. Itis in.the lands of the
village of Podaiyir, taluk Chidambaram, district South Arcot. . -‘.

The station consists of a rectangular perforated pillar of masonry 11 feet high, the upper 1 foot of which is circular and
8} feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one in its upper surface at
the ground level and the other 1'5 feet below it. The azimuths and distances of the following villages are :—Pddaiyir 212°,
mile 0'10; Cholataram 128° mile 075 ; and Manndrgudi 838°, miles 6-2. )

XVI. Ayyampet Trestle Station, lat. 11° 22, long. 79° 27'—observed at in 1879—is situated on the
high ground bordering the Vé&ll4r valley, on one of the small outlying clearings in the evergreen jungle called
Melkdduvettukollai and Kdchanpallam, about § mile N.W. of the large Roman Catholic (Goa) Church of Ay-
yampet. The station is 115 yards N.W. and 130 yards N.E. by E. of two boundary pillars which are 191 yards
apart. It isin the lands of the village of Adivaraganallir, taluk Chidambaram, district South Arcot..

The station consists of a rectangular perforated pillar of masonry 11-2 feet high, the upper 1 foot of which is circular
and 3} feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one at the ground
level and the other 2 feet below it. The azimuths and distances of the following villages are:—Ayyampet 316° mile 0'74;
Athandr 194°, mile 1; Srimushnam 172°, miles 2} ; and Palaiyamkota 275°, miles 3§. .

XVIIL. Salpai Trestle Station, lat. 11° 15, long. 79° 29’—observed at in 1879—is situated in the 8.E.
corner of a field called Néllimarakollai, midway between the homestead of Pattavarti and the Ayandr temple
of Salpai towards the Chattram, } mile 8.E. of the junction of the Alliyeri tank bund with that of the Salpai
tank, which is a portion of the great Ponnerikarai, a channel bank running N. and 8. between the Coleroon
{Kolladam) and the Vélldr rivers. It is in the lands of the village of Salpai, taluk Udayarpédlaiyam, district
Trichinopoly. ’

The station consists of a rectangular perforated pillar of masonry 7 feet square at base and 11 feet high, the upper 1 foot

‘of which is circular and 8} feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded,
‘one at about the groind level and the other 2'5 feet below it. The azimuths and distances of the following villages are :—Pattavarti
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187°, mile 0'14; Salpai 179° mile 0'66; Anjarimpélaiyam 205°, miles 1:01; Pigalmodu 8°, mile 1; and Vétiyirpattu 86°,
mile 0-93.

XVIII. XKuchtr Trestle Station, lat. 11° 13, long. 79° 36’—observed at in 1879—is situated on a
small mound on the N. edge of the rice fields called Punjaveli, + mile W.8. W, of the village of Kuchir, and
316 yards in the same direction of the new temple of Lukshmindrdyana Pérumél between the village and the
Melkulam tank. It is in the lands of the village of Kuchir, taluk Chidambaram, district South Arcot.

The station consists of a rectangular perforated pillar of masonry 7 feet square at base and 11 feet high, the upper 1
foot of which is circular and 3} feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbeﬁed,
one in its upper surface about 44 feet above the surrounding rice fields and the other 2:2 feet below it. The azimuths and
distances of the circumjacent places are :—Kunnavésal (Ammankoil temple) 352° 22°, mile 1°0; Omémpuliydr (temple) 297° 32,
;mige (1)1;35; Mannérgudi (centre gopuram of the Péruméal temple) 183° 51’, miles 8-78; Kuchdr 231°, mile 0-34; and Ayangudi
64°, mile }.

XIX. Kulattar Trestle Station, lat. 11° 17°, long. 79° 23'—observed at in 1878—is situated on the N.
edge of the Kdchdnpallam evergreen jungle and } mile 8. from the E. end of the Villaipurandéneri tank. It is
in the lands of the village of Kulattar, taluk Udayérpélaiyam, district Trichinopoly.

The station consists of a rectangular perforated pillar of masonry 7 feet square at base and 10 feet high, the upper 1
foot of which is circular and 3§ feet in diameter, standing on & foundation of solid masonry in which two mark-stones are
imbedded, one in its upper surface 05 foot above the ground level and the other 2:27 feet below it. The directions, azimuths and
distances of the circumjacent villages are :—Kulattiir 138°, mile 0-54; Devanir 219°, miles 44 ; and Blaiydr S.S.W., miles 5.

XX. Kachipérum4l Trestle Station, lat. 11° 12, long. 79° 21'—observed at in 1879—is situated in the
midst of the evergreen jungle, 280 yards S.W. by W. of the nearly obliterated depression in a field called
Narikulipdlam, and § mile N.N.W. of the village temple of Kachipérum4l. The station is in the lands of the
village of Kachipérum4l, taluk Udayarpélaiyam, district Trichinopoly.

The station consists of & rectangular perforated pillar of masonry 7 feet square at base and 11 feet high, the upper 1 foot
of which is circular and 34 feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded, one
in its upper surface 0'56 foot above the ground level and the other 25 feet below it. The azimuths and distances of the circumjacent
}:lacee are :—Kallimangalam (centre of the dome of the temple) 99° 7; Udayérpélaiyam (centre of the tower of the zamindér’s

ouse) 42° 18’, miles 1-74; Uday4rpélaiyam (centre of the chief gopuram or spire) 55° 16’, miles 1'43; Kachipérumdl 344° mile
0'73; Elamangalam 182°, mile 078 ; and Elaiydr 175°, miles 1},

XXI. Tirupanandil Mandap Station, lat. 11° €', long. 79° 830’—observed at in 1878—is on the top of
the Erincipa.l mandap (cupola or dome) of the large Sivan temple. This mandap is 130 yards distant on the
northern side of the street running due west from the t gopuram or entrance tower of the temple and on the
west side of the high road from Madras to Tanjore (Tanj4vir), exactly opposite milestone No. 1568 from Madras, 10
miles N.E. by N. of Kumbakonam, and 3 miles 8. of Anaikarai, the Coleroon lower anicut. The station is in
the lands of the village of Tirupanand4l, taluk Kumbakonam, district Tanjore.

The station is denoted by a mark-stone imbedded on the top of the cupola or dome of the building, after the removal
of the finial (or kalasam), very nearly 7 feet higher than the centre of the terrace-roof which is 27-7 feet square and 25 feet above
the ground level. The station mark is 21°06 feet from each of the four corners of the roof. The 24-foot trestle was employed for
the theodolite. After the observations were completed the finial was restored.

XXII. NayinipiriyAn Trestle Station, lat. 11° 8, long. 79° 23'—observed at in 1878 and 1879—is
situated on a sand ridge or small mound in a field called Mataikollai close to the open scrub jungle, about 9356
yards N.E. of the village temple, nearly 7 miles W. of Anakarai, the Coleroon lower anicut, 6 miles 8.E. of the
town of Udayérpélaiyam, and 6 miles 8. by W. of Jayankdndacholapuram, the present head quarters of the
taluk. Itisin the lands of the village of Nayinipiriyan, taluk Uday4rpalaiyam, district Trichinopoly.

The station consists of a rectangular perforated pillar of masonry 7 feet square at base and 10 feet high, the upper

rtion being circular and 3} feet in diameter, standing on a foundation of solid masonry in which three mark-stones are im-

ed, the upper flush with its surface about 6 inches above the ground level and the second and third 1-0 and 34 feet respectively

below the upper. When again visited in 1879, the station was found in perfect order and no alteration in its construction was

made. The azimuths and distances of the following places are :—Nayinipiriyén (Sivan or Isvaran temple W. or N.W. of the village)

58°, mile 0'54; Véndriémpatnam (Viménam of the Sivan temple) 177° 22, miles 1'84; and Murtiy4n (old masonry chattram on the
old way from Udayérpélaiyam to Kumbakonam) 845° 18’, miles 1'48.

XXIII. Kumbakonam Station, lat. 10° 58, long. 79° 25'—observed at in 1878—is on the middle
of the flat roof of the square central tower of the Provincial College, built in 1873-74, on the left bank of the
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Cauvery (Kéveri) and 500 yards E. of the bridge over this river. The station is 10 feet E. of the cupola over the
spiral stone stairs. It is in the lands of the village of Pérumpéndi, taluk Kumbakonam, district Tanjore.

The station consists of a solid circular pillar of brick masonry 3§ feet in diameter and 6 inches high, built on the centre of
the terrace-roof which is 44 feet above the floor of the building and 51 feet above the adjacent ground level. The azimuths and
distances of the following objects are :—Cauvery bridge (south abutment) 59° 18’, mile 0-31; Karupir village temple 214° 48’,
miles 146 ; Kumbakonam (tower of the Protestant Church, E. of the town) 289° 19°, mile 0-93; Awir (temple) 87° 22’, miles
62; and Kumbakonam (ridge of the Sirangapéni great temple at the E. entrance of the Vishnu temple) 31° 19°, mile 0-86. The
17} foot trestle was employed for the theodolite.

. XXIV. Putagaram Trestle Station, lat. 10° 57, long. 79° 32'—observed at in 1878—is situated on the
N.W. corner of the small patch of artificially raised ground used for threshing, called Pudukélam, in the midst
of extensive rice fields between the Kirtimdn and Arasillar rivers or irrigation supply channels, 550 yards E.
of the village of Putagaram, 4 miles E.8.E. from Tirundgesvaram, and 7 miles E. of Kumbakonam. It is in
the lands of Putagaram village, taluk Kumbakonam, district Tanjore.

The station consists of a rectangular, perforated pillar of masonry 7 feet square at base and 11'2 feet high, the upper
portion being circular and 34 feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded,
one in its upper surface (at the threshing ground level, a couple of feet or so above the rice fields) and the other 1'9 feet below it.
Three outer rectangular pillars of masonry are built up to the level of the central pillar for the support of the high trestle.
The azimuths and distances of objects in the following places are :—Putagaram (point or dome of the Sivan temple) 108° 85’, mile
0-3; Réndénkatalai (point or dome of the Sivan temple) 136° 44/, mile 0'67 ; Tukéchi (temple) 858° 25’, miles 1-06; Tandénlotam
(Sivan temple) 83° 6’, miles 1'61 ; and Ammangudi (Pérumél temple) 233° 32’, miles 1-05.

XXV. Mutuvéncheri Trestle Station, lat. 11° 2’, long. 79° 19’—observed at in 1878—is situated on the
8.8.E. part of the SattambAdi Sittamalli upland waste covered with gravel and scrub jungle here called Padar-
kallupottai, half a mile N.E. by N. from the hamlet of Négapanallir, and 2 miles N.W. of the Coleroon river.
It is in the lands of the village of Mutuvéncheri, taluk Udayérpélaiyam, district Trichinopoly.

The station consists of a rectangular perforated pillar of masonry 7 feet square at base and 10 feet high, the upper 1
foot being circular and 38§ feet in diameter, standing on a foundation of solid masonry in which two mark-stones are imbedded,
one in its upper surface } a foot above the ground level and the other 2'6 feet below it. The azimuths and distances of the
following villages and objects are :—Kunjuveli or Négapanallir 39°, mile 0-64 ; Kédamangalam (Sivan temple) 57° 89, miles 1-36;
Sattambadi 300° miles 1'60 ; Mutuvéncheri 342° miles 1-31; Stripurandédn (temple) 258° 29°, miles 8; Sémimalai (large
temple) 323° 53, miles 7 ; Thitir (temple) 14° 13°, miles 3; and Vikramangalam (temple) 100° 38’, miles 3.

XXVI. Alangudi Trestle Station, lat. 10° 50°, long. '79° 27'—observed at in 1878—is situated on the
mound called Métaiydntédal marking the site of the old village of Tirumanamangalam, half a mile N.W. of the
large village of Alangudi and 200 yards W. of the high road from Kumbakonam to Mannérgudi, the former
being about 9 miles N. of the station. It is in the lands of the village of Alangudi, taluk Kumbakonam,
district Tanjore.

The station consists of a solid circular pillar of masonry 34 feet in diameter at top which contains six mark-stones, one in
its upper surface and five others 2:2, 6-0, 9-0, 10'0, and 11-0 feet respectively below it, the lowest being 1 foot below the ground
level. Three outer rectangular pillars of masonry are built up to the level of the central pillar gor the support of the high
trestle. The directions, azimuths and distances of the following places are :—Alangudi (spire of the Vardarfijulu Pérumél temple
S.W. of the village and near the high road) 316° 15°, mile 0-26 ; Valangimén village 170° miles 3'5 ; Nidémangalam town and Rail-
way Station S. by E., miles 4'5; Alangudi (Pillaiyér temple on the W. side of the high road and W.N.W. of the village) 251° 4/,
mile 0'13; and Alangudi (centre of the ornamental ridge of the K4li Amman Pid4ri temple) 234° 40’, mile 0°15.

XXVII. Viramangalam Trestle Station, lat. 10°52’, long. 79° 21'—observed at in 1878—is situated 70
yards N. of the Vétdr river channel, on the Nattam land of Sittélattér (S.E. end of Viramangalam), 130 yards
8. of the south-easternmost house, 7 miles 8.W. of Kumbakonam town and 2} miles E. of Tirukala-ar
bridge on the Pipandsam-S4liyamangalam road. It is in the lands of the village of Viramangalam, taluk
Kumbakonam, district Tanjore.

The station consists of a solid circular pillar of masonry 34 feet in diameter at top which contains six mark-stones, one in
its upper surface and five others 30, 6:0, 9:0, 10°0 and 11°1 feet respectively below it, the lowest being 1 foot below the ground
level. Three outer rectangular pillars of masonry are built up to the level of the central pillar for the support of the
high trestle. The azimuths and distances of the following places are :—Alattir 87°, mile 0'48; Viramangalam 145° mile 0'14;
Avir (temple) 216° 49’, miles 2:19; Eri (Ayandr temple) 171° 48°, mile 094; and Uttakéd (Pérumél temple) 212° 9°, mile 0-80.

XXVIII. Arasapat Trestle Station, lat. 10° 44/, long. 79° 21'—observed at in 1878—is situated on the
east side and near the eastern boundary of a large open sandy field called Manakollai, 280 yards W. of the
Vadavér river channel, § mile N.N.W. of the Public Works Department little lodge at the head-sluice of the
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Mannérgudi Vayk4l (supply channel),  mile N. of the centre of the Settiyank4leri (tank), 12 miles N. of the
high road to Manndrgudi, opposite the 13th milestone, and 5 miles 8.8.W. from the Amm4pet station of the
South Indian Railway, It isin the lands of the village of Arasapat, taluk and district Tanjore.

The station consists of a solid circular pillar of masonry 8} feet in diameter at top which contains six mark-stones, one in
its upper surface and five others 2:8, 6:0, 9-0, 10-0 and 11-0 feet respectively below it, the lowest being 1 foot below the ground
level. Three outer rectangular pillars of masonry are built up to the level of the central pillar for the support of the
high trestle. The azimuths and distances of the following places are :—Arasapat 68°, mile 0'48 ; Panaiyakota (S. point of the
‘Vélakachi Amman temple) 84°, miles 1'53 ; Kambaiyanattam 157°, miles 2:03; and Vada-ir (spire of the Pérumaél temple) 324°
4', miles 2-35; and Vada-ir (centre pier of the bridge of four arches on the Tanjore-Mannédrgudi high road, about 18} miles from
Tanjore) 840° 22/, .

. XXIX. Parutikota Trestle Station, lat. 10° 42°, long. 79° 27'—observed at in 1878—is situated in the
N.E. corner of a field called K4atdn Manikamkollai, about 100 yards E. of a sand bank which forms a field
boundary running N. and 8. across the ridge of comparatively high ground dividing the P4mbanodai and
.Vélamaduvu valleys, nearly half a mile to the N.W. of the Pudueri tank, about 8} miles N.-W. by W. of
Mannérgudi town, and 5} miles S. of Niddmangalam station of the South Indian Railway. The station is in
the lands of the village of Parutikota, taluk Mannirgudi, district Tanjore.

The station consists of asolid circular pillar of masonry 3} feet in diameter at top which contains six mark-stones, one in
its upper surface and five others 3:0, 54, 9°0, 100 and 11'0 feet respectively below it, the lowest being 1 foot below the
ground level. Three outer rectangular pillars of masonry are built for the support of the high trestle. The azimuths
and distances of the following places are :—Parutikota 124°, miles 1°'10; Mdvénallir (temple outside and west of the village)
80§-° 2?.’ , 29733 feet; Manndrgudi (ridge of the temple) 307° 86, miles 3:17; and Nagalpiudi (Néganithaswimi temple) 166°
27, miles 1-76. :

XXX. Rérdmutiraikota Trestle Station, lat. 10° 46’, long. 79° 15’—observed at in 1878—is situated
in the western field or enclosure called Melaikdllai or Sévakollai, about + mile W. of the village centre, and 4 mile
E.8.E. of the boundary of Katirinattam. The station is nearly } mile 8. of the South Indian Railway station,
about 5 miles E. from the Tanjore Railway station towards Negapatam (Négapatnam) and nearly 2 miles 8.E. of
‘Méri Ammankoil on the high road from Tanjore to Negapatam, and 6 miles E. by 8. of the Tanjore fort.
It is in the lands of the village of Rérdmutiraikota, taluk and district Tanjore.

The station consists of a solid, central and circular pillar of masonry 10 feet high and 3} feet in diameter at top, built
on a foundation 8 feet in diameter, and contains five mark-stones, one in its upper surface and four others 47, 90, 10-0, and 111
feet respectively below it, the last but one being at the ground level. Round this pillar three outer rectangular masonry pillars
are built to support the high trestle. The azimuths and distances of the following places are :—Rérdmutiraikota (Ayanérkoil
temple) 240°, mile 0'49; Katirinattam (Sivankoil temple) 122° mile 047 ; and Kulichapat 54°, mile 0-76.

XXXI. Pthvatar Trestle Station, lat. 10° 85’, long. 79° 21’ —observed at in 1877 and 1878—is situated
a large open plain covered with scrub jungle called Maikankéllai, about 3 a mile S.W. of the tank called
Tirumateri, and 10 miles N. of Patukota. It is in the lands of the village of Pavatir, taluk and district Tanjore.

The station, as built in 1877, consisted of a solid circular pillar of masonry 34 feet in diameter—surrounded by an annular
wall 18 inches thick—and contained three mark-stones, one in its upper surface, the second 1-13 feet below it at the ground level, and
the third 1'03 feet below the second. Over this pillar a rectangular pillar of masonry 84 feet high was built, carrying a mark-
stone in its upper surface. Outside the annular wall three pillars of masonry 8 feet high were built for the support of the
high trestle. When again visited in 1878, the station was found perfect and the mark-stone on the rectangular pillar intact;
the central circular pillar together with the annular wall and the three outer pillars were then raised to a height of 10 feet above
the ground level, encﬂ)sing the original rectangular pillar, a central vertical shaft and a horizontal aperture being specially constructed
for access to the mark on the rectangular pillar. The azimuths and distances of objects in the following villages are :—Thdndara-
pat (O on a stone drain on the N. side of a temple W. of the village) 322° 54’, mile 0-95; Tirumangalamkota (® on a brick at
the S.E. corner of the projecting basement of the Pidéri temple S.W. of the village) 236° 59’, mile 0-84; Pivatdir (tamarind
tree marked with a +, neara temple) 154° 7/, miles 1-32; Pekarumbukota (centre of the dome of the Shevukan Pérumél temple)
115° 46, miles 1'65; and Melavélir (O on a stone drain on the N. side of the Subramanya Swémi temple, the N.W. temple of
the group) 40° 1’, mile 0-88.

v XXXII. Kakkrdkota Trestle Station, lat. 10° 36’, long. 79° 15'—observed at in 1877 and 1878—is
situated in the N.E. corner of the field called Régamvetikdd, 266 yards S.E. of the hamlet of Mannanpunjai-
top, 8% miles W.8.W. of the Oruttannidd Chattram at Muttammélpuram on the high road from Tanjore to
Patukota, and } a mile W. or 8.W. of the Vidapuri-vaykal river bed or watercourse. It is in the lands of
the village of Kakkrdkota, taluk and district Tanjore.

The station, as built in 1877, consisted of a solid circular pillar of masonry 3§ feet in diameter—standing ona_circular
foundation 8 feet in diameter and surroundcd by an aunular wall 18 inches thick—and contained three mark-stones, one in its upper
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surface, the second 1 foot below it at the ground level, and the third 11 feet below the second. Over this pillar a rectangular
pillar of masonry 34 feet high was built carrying a mark-stone in its upper surface. Outside the annular wall three pillars of
masonry 8 feet high and 2 feet square were built for the support of the high trestle. When again visited in 1878, the station was
found perfect and the mark-stone on the rectangular pillar intact ; the central circular pillar together with the annular wall and the
three outer pillars were then raised to a height of 10 feet above the ground level, enclosing the original rectangular pillar, a central
vertical shaft and & horizontal aperture being specially constructed for access to the mark on the rectangular pillar. A fifth mark
is engraved on the masonry of the second circular pillar 9 feet above the mark of 1877 on the rectangular pillar. The azimuths
and distances of objects in the surrounding villages are :—Kakkrékota (ceutre ornament of the Puti Amman temple) 56° 49°, mile
0-92 ; Néduvdkota (© on the ledge at base of the S. side of the Kérialagar temple) 244° 52’, miles 1-84; Pinnaiydr (centre of
the top of the highest dome of the Paramunisvara temple) 350° 8', miles 1'60; Ayankudi (tamarind tree marked with a + in the
centre of the village) 185° 20’, miles 1°49 ; and Karuk4dipet (tamarind tree marked with a + at the N.W. end of the village)
55° 10’, miles 1'57.

XXXIII. P4tharankota Trestle Station, lat. 10° 28', long. 79° 16'—observed at in 1877—is situated
in a large sandy plain at the S.W. end of the village lands of Ké&llukdd, about £ of a mile W. of the village.
The station is 040 of a mile 8. of a masonry pillar on the boundary line between Puduviduthi and Kollukad
villages. It is in the lands of the village of Kollukdd, taluk Patukota, district Tanjore.

The station consists of a solid circular pillar of masonry 8} feet in diameter, built on 2 masonry foundation 1 foot deep
and surrounded by an anuular wall 18 inches thick : it contains three mark-stones, one in its upper surface, the second 0-90 foot
below it at the ground level, and the third 1-14 feet below the second. Outside the annular wall three pillars of masonry 8 feet
high are built for the support of the high trestle. The azimuths and distances of objects iu the following places are :—Patharan-
kota (Kanagammdl temple in the hamlet of Ananta Gopélpuram) 290° 53’, mile 0-75 ; K&llukdd (mango tree marked with a +
over the village temple) 291° 16", mile 0'74; V¥ttuvdkota (spire of the Mutu M#éri Amman temple) 107° 45°, miles 1'12; and
Ké4ya-ir (pinnacle at the S. end of the temple) 337° 25’, miles 3-08.

XXXIV. Patukota Trestle Station, lat. 10° 26, long. 79° 21'—observed at in 1877—is situated at the
extreme E. end of a hamlet in a plantation of young mango trees, about a mile N.W. of the taluk town of
Patukota, and about 900 yards W. of the main road from Tanjore to Patukota. It is in the lands of Santhén-
kad village, taluk Patukota, district Tanjore.

The station consists of a solid circular pillar of masonry 3} feet in diameter, built on a foundation 1 foot deep and
surrounded by an annular wall 18 inches thick : it contains three mark-stones, one in its upper surface, the second 104 feet
below it at the ground level, and the third 0-98 foot below the second. Outside the annular wall three pillars of masonry 8 feet
high are built for the support of the high trestle. The azimuths and distances of objects in the following villages are :—Patukota
(© on the wall of the Mutu Mari Amman temple on the left side of the road from Tanjore to Patukota) 305° 57’, mile 073 ;
Patukota (N.W. corner of the Adaikulam Kathdn temple on the right side of the road from Tanjore to Patukota) 329° 58, miles
1'49; Aladikumulai (© on the basement at the S.W. corner of the Mayisolliappan temple) 171° 50’, mile 0:70; Pélamuti (© on
the dome of the Subramanya Swéimi temple S.W. by W. of the village) 121° 47/, miles 1'54; and Patukota (cross on the dome of
the R. C. Church) 823° 16’, miles 1-53.

XXXV. Kallakota Trestle Station, lat. 10° 31, long. 79° 10’'—observed at in 1877—is situated in a
large open plain, about 4 a mile N.E. by E. of the large zamindari village of Kallakota and between the villages
of Mayilangapati and Maruthangonviduthi, and 290 yards S. of the main road between Patukota and Kallakota.
The station is in the lands of Mayildngapati village, taluk Alangudi of the Pudukota Réja’s territory, district
Trichinopoly.

The station consists of a solid circular pillar of masonry 2 feet high and 3} feet in diameter, built on a foundation 8 feet
square and 1 foot deep and surrounded by an annular wall 18 inches thick : it contains three mark-stones, one in its upper surface,
the second a foot lower at the ground level, and the third at the foundation level and a foot below the second. Outside the
annular wall three pillars of masonry 8 feet high are built for the support of the high trestle. The azimuths and distances of ob-
jects in the following villages are :—Ch8kantér (mango tree marked with a + at the. N.W. side of the village) 311° 16’, mile 0-29 ;

ayilangipati (mango tree marked witha + at the N.E. corner of the Toti hamlet) 859° 9', mile 0-43; Kallakota (centre of the
ornament at the E. end gable of the zamindar’s house) 97° 41°, miles 1-15; Ambukoil (centre of the gateway of the temple) 28° 41,
miles 1'81; Maruthangonviduthi (tamarind tree marked with a + at the S. side of the village) 162°58’, mile 0'40; and Vélakutti-
yéntop tope (mango tree marked with a +, in the hamlet of Maruthangomnviduthi) 73° 53’, mile 0-28

XXXVI. Kaltrunikdd Trestle Station, lat. 10° 20, long. 79° 15’—observed at in 1877,—is situated
in the cultivated lands and on the W. side of the village of this name, about 0:6 mile N. by E. of Néadankéd,
the same distance 8. by E. of Nérdyankéd village, and about } a mile 8. of Valasakdd. - It is in the lands of
Kaltrunikdd village, taluk Patukota, district Tanjore.

. The station consists of a solid circular pillar of masonry 8} feet in diameter, built on a foundation and surrounded by an
annular wall 18 inches thick : it contains two mark-stones, one in its upper surface about 1 foot above the ground level aud the
other 383 feet below it. Outside the annular wall three pillars of masonry 8 feet high are built for the support of the high trestle.
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The azimuths and distances of objects in the following villages are :—Kaldrunik4d (spire of the Kérudaiyir new temple) 1° 28,
mile 0'25; Kdlatur (circle and dot on the sill of the doorway of the Subramanya temple on the E. side of the village) 59° 51’, miles
109 ; Tirusitambalam (spire of the highest building in the Puréthana Isvara temple enclosure) 146° 54’, miles 1'88; and Kay4-dr
(pinnacle at the S. end of the temple) 188° 26’, miles 5:96.

XXXVII. Kérakkurchi Trestle Station, lat. 10° 23’, long. 79° 9'—observed at in 1877—is situated
in a large open plain covered with scrub jungle, 0'29 mile S. by E. of a large mango tree marked with a 4 on
the 8. side of Térkutér village. It is in the landsof the village of Karakkurchi, taluk Alangudi, district
Trichinopoly.

The station consists of a solid circular pillar of masonry 3} feet in diameter, built on a foundation and surrounded by
an annular wall 134 inches thick : it contains two mark-stones, one in its upper surface and the other 0°96 foot below it, at the
ground level. Outside the annular wall three pillars of masonry 10 feet high are built for the support of the high trestle. The
azimuths and distances of objects in the following villages are :—Chdkankudiruppu (tamarind tree marked with a +) 21°, mile
0-80; Mukutukdllai (tamarind tree marked with a +) 827°, mile 086 ; Naldnd4kdllai (tamarind tree marked with a +) 805°, miles
1:04; Kilatér (® on the W. side of a parapet surrounding the dome of the Vitaiyalagar temple) 271° 16', miles 1'78; and Vadat¥r
(® cut on the roof of the Virappan temple) 127° 58’, miles 1:39.

XXXVIII. Merpanaikdd Trestle Station, lat. 10° 15, long. 79° 9'—observed at in 1877—is situated
in an open plain, at the 8. W. corner of the large chattram village of Merpanaikdd, and 470 feet S8.8.E. from a
pipal tree at the trijunction of the villages of Merpanaikdd, Ayangudi and Nivathdli. It is in the lands of
Ayangudi village, taluk Patukota, district Tanjore.

The station consists of a solid circular pillar of masonry 34 feet in diameter, built on a foundation and surrounded by
an annular wall 134 inches thick: it contains two mark-stones, one in its upper surface and the other 1'06 feet below it at the
grouud level. Outside the annular wall three pillars of masonry 8 feet high are built for the support of the high trestle. The
azimuths and distances of objects in the following villages are ;—Merpanaikad (centre of the S.E. minaret of the mosque) 223° 55,
mile 0'68; Nivathdli (centre of the dome of the M4ri Amman temple, higher of the two) 62° 21°, miles 1'21; and Vélavéri
(Pillaiyér temple) 28° 18’, miles 2-16.

XXXIX. Reétavayal Trestle Station, lat. 10° 18’, long. 79° 156"—observed at in 1877—is situated on
waste land E. of the village of this name, 065 of a mile from a large iruppai (mowa) maran tree marked with
a + over the mud temple called Méri Amman at the 8. end of the village, and about 1} miles 8. W. of Pasala
Koili village. It is in the lands of the village of Rudra Sinddmani, taluk Patukota, district Tanjore.

The station consists of a solid circular pillar of masonry 34 feet in diameter, built on a foundation and surrounded by
an annular wall 18 inches thick : it contains two mark-stones, one in its upper surface about 1 foot above the ground level and the
other 3-83 feet below it. Outside the annular wall three pillars of masonry 6 feet high are built for the support of the high
trestle. The azimuths and distances of objects in the following villages are :—Rudra Sind4mani (tamarind tree marked with a +)
298°, mile 0'56 ; Sigankdd (jumblum tree marked with a +) 356° mile 0'72; V&lilankdd (tamarind tree marked with a +) 22°,
mile 0'53; Omathaindd (centre of the dome of the Pillaiyir small temple at the S.W. corner of the Sivankoil temple
enclosure) 236° 9’, miles 2:32; and Rétavayal (Kanayiran Murthi temple on a tank bund at the N. end of the village lands)
152° 38’, miles 1-43.

XL. Kulamangalam Trestle Station, lat. 10°17’, long. 79° 5'—observed at in 1877—is situated between
the 8.W. hamlet of Kulamangalam village and the N.E. hamlet of Tirunallir village, close to the boundary
between these two villages, 460 feet N.W. by N. of a mango tree at the most southerly hamlet of Kulamanga-
lam village, and 941 feet S.W. of the most easterly mango tree at the hamlet of Tirunallar village ; each of these
trees is marked with a 4. It is in the lands of the Kulamangalam village, taluk Patukota, district Tanjore.

The station consists of a solid circular pillar of masonry 34 feet in diameter, built on a foundation and surrounded by
an annular wall 134 inches thick : it contains two mark-stones, one in its upper surface and the other 0'96 foot below it at the
ground level. Outside the annular wall three pillars of masonry 12 feet high are built for the support of the high trestle. The
azimuth and distance of Kulamangalam spire of the Pérunkdra—~Mudayér temple are 292° 35', mile 0'70.

XLI. Ménir Trestle Station, lat. 10° 7', long. 79° 9‘—observed at in 1877—-is situated in a large open
plain between the villages of Mantr and Aladikédd, 630 yards 8. by E. of a large Aichiamaram tree (marked
with a +) at the E. end of the former village, and 678 yards N. by W. of a large tamarind tree (marked with a
+) in the latter. It is'in the lands of the village of Manir, taluk Patukota, district Tanjore.

The station consists of a solid circular pillar of masonry 84 feet in diameter, built on a foundation and surrounded by
an annular wall 18 inches thick : it contains two mark-stones, one in its upper surfac