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ERRATA er ADDENDA.

Note to Station IV :—The tower was originally built to a height of only 83 feet; but after a portion of the
observations had been made it was raised by b feet.

Note to Station V :—The height of tower was originally only 80 feet; but after a portion of the observations
had been made it was raised by 6 feet.

Note to Station VI:—The height of tower was originally 12 feet in 1849. It was raised to 24 feet sometime
before the 10th March 1850; and afterwards to 80 feet, apparently between that date and 23rd
March 1850.

Note to Station 1X :—The height of tower was originally 24 feet. It was raised by 6 feet between the 12th
and 28th February 1851.

Note to Station XVIII:—The height of tower was originally 29'9 feet. It was raised by 5°1 feet sometime
after the 20th April 1858 and before the 15th January 1854.

Note to Station XX :—The height of tower was originally 80'2 feet. It was raised by 131 feet between the

10th and 18th April 1853
Note to Station XXII:—The height of tower was originally 108 feet. It was raised by 11 feet between
the 22nd and 27th January 1854.
in Triangle No. 139 Jor Ségar Light-house read Saugor Light-house
» » » 176 » Mimidd, XXXIV »  Nimidé, XXXIV
» Triangles Nos. 480 and 431 » Télpiti Bridge Spire »  TAlpati Bridge, S. Pier
heading between Triangles .
” Nos. 628 and 629 » (Mal to Sdlihundan) »  (Mal to Sélthundam)
at Darrur, VIII » Ségar Lighthouse =~ ,  BSaugor Light-house
» GaNGRa, VI » Télpiti Bridge Spire »  TAlpiti Bridge, 8. Pier
n » ” » Ségar Light-house »  Saugor Light-house
» KEJIRI HoUSE 8.
» Télpéti Bridge Spire »  Télpéti Bridge, S. Pier
» KEeymi T Porwr s.

line 24 from bottom, column 1 »n Fathigarh (Futtehgarh) »  Fathigarh (Fatehgarh) Hill

Hill Mark Mark
in description of Megﬁvéram} » On the sea coast, about a ,,  On a high sand height on the
" No.1ls. mile S.E., of Megévéram high water mark, and about
village. 03 of amile SW. of Megé-

viram village.
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For the general description of the construction of the Principal Stations of this Series see page 5 c
The abbreviations employed in the text are as follows :—

h.s. denotes hill station (secondary)
8. ’ station »
ts. tower station ,,

These abbreviations are placed only after stations where a theodolite has been set up and observations taken to
surrounding points.

In the Alphabetical List commencing on page 73__ o when & name is given in duplicate, the orthography of

that enclosed in brackets is either taken from the Giovernment Lists or is otherwise an amended form of rendering
the name according to the Government rules. The name in italics is that of the district in which the point is situated.

The latitudes and longitudes of all points shown on the charts at the end of this volume, and of those other
points included (from want of space on Chart No. 1) in the list on that chart, will be found in the text. The latter
exhibits numerical values of triangles only to points of a superior class, to which alone, if exhibited on the charts,
lines are drawn : these 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, and in such cases numerical values of azimuths are
not given. For other points, difficult to identify or of comparatively less accuracy, numerical values of triangles
or azimuths are not given.

The trigonometrical heights always refer to the upper mark-stone let into the pillar when the latter is solid ;
and to the upper surface of the pillar, on which the theodolite stood, when the pillar is perforated or the tower is
hollow : the spirit levelled heights refer to the points on which the levelling staff stood as indicated in foot-notes in
the Co-ordinate List commencing on page 73__ ,

J. B. N. HENNESSEY,
In charge of Computing Qffice.

December 1880.






PREFACE.

The chain of triangles which extends from Calcutta, along the eastern coast of India, to Vizagapatam,
and directly connects the base-lines at those two places, is known as the East Coast Series. 1t constitutes the
eastern flank of that considerable portion of the Principal Triangulation of the Survey of India which is
known as the South-East Quadrilateral, and embraces the area included between the Meridian of 78° on the
west, the Coast line on the east and the Parallels of 18° and 24° on the south and north. With the excep-
tion of a comparatively short chain of triangles along the meridian of Sambalpur, 84°, the whole of the
principal triangulation of this Quadrilateral was completed by the year 1873 : the base-lines at its four cor-
ners, namely Sironj, Bider, Calcutta and Vizagapatam, om which the linear elements were dependeut, had
been completed several years previously. .As it was probable that many years might elapse before the remain-
ing chain of triangles could be undertaken, and as the base-lines, the four external and all the most important
internal chains had been finished, the simultaneous and final reduction of this figure was commenced, without
waiting for further triangulation, on the completion of that of the North-West Quadrilateral, the results of
which have already been given in Volumes 1I to IV of the Acceunt of the Operations &c. 'The South Péras-
nith and South Malincha Meridional Series were purposely excluded from the reduction, on account of their
having been executed with inferior instruments, in the early days of the Survey ; they were afterwards made
consistent with the simultaneously reduced portion of the triafgulation ; and this wil}l also have to be done
for the Sambalpur Meridional Series, after its completion, whenever that may be. The general prineiples of
the simultaneous reduction, and the procedure followed in carrying it out, have beem explained in Volume I
of the Account of the Operations &c.; and full details of the whole of the principal triangulation which is
at present included in the Quadrilateral, will be found in Volume VI.

As however the entire contents of the volumes of the principal triangulation are mot needed by geo-
graphers and surveyors, and moreover as these volumes give uo details of the secondary triangulation—which
is of considerable 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 triangulations, should be publish-
ed for general use, in such a form as to be most suitable for convenience of reference. This has already heen
done for the several Series forming the North-West Quadrilateral, as follows :—

I. Great Indus Series.
II. Great Are, Section 24° to 30°.
III. Karéchi Longitudinal Series. L
IV. Gurhégarh Meridional Series. ( ®lready published.
V. Rahin Meridional Series.
VI. Jogi-Tila and Sutlej Series.
VII. North-West Himalaya Series, nearly ready for publication.
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And for the following Series of the South-East Quadrilateral, viz.,

VIII. Great Arc, Section 18° to 24°.

IX. Jabalpur Meridional Series.
X. Bider Longitudinal Series. already published.
XI. Bildspur Meridional Series.

XII. Calcutta Longitudinal Series.

The present is the 13th Synoptical Volume, and it gives the results of the whole of the triangulation,
both the principal, which was executed with great theodolites having azimuthal circles of 24 inches diame-
ter read by micrometer nncroscopes,——and the secondary, which was executed with smaller theodolites, having
circles of 7 to 14 inches in diameter, read by verniers.

By the process of reduction whjch 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 circuit-
ously through any of the other chains of triangles comprising the South-East Quadrilateral. All secondary
triangulations which emanate from one side of the principal series and close on another side thereof, or on a
contiguous series, have also been made consistent throughout.

As regards the general arrangement of this volume, it is necessary to point out that the several sections
have been prepared aud printed at different times, and that the work has extended over several years. The
Introduction and the Names and Descriptions of the Principal Stations, were originally prepared for Volume
VI 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 Names and Descriptions of the Princi-
pal Stations, pages 1, to 18__, , were printed first of all; this was done in the years 1875-76, after a
general programme had been drawn up for the reduction of the South-East Quadrilateral : there was then a-
long pause in the printing, while the reduction of the principal triangulation was being completed. Finally
the secondary triangulation had to be adjusted in accordance with the principal, and then the printing of this
volume was resumed.

The data given in this volume are the following :—

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

Second (page 83—, ), a numerical list giving the names corresponding to the numbers.

Third (page 5, ), descriptions of the principal stations—of their structure and positions—as taken
from the original records of the observations, and supplemented by recent information received from the civil
authorities to whose charge the stations have been committed.

Fourth (page 19—, ), the angles and sides of the principal triangles, numbered and arranged in order

from north to south.
_Fifth (page 27 ), 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 54—, ), the azimuths of surrounding stations and points, at principal, principal-auxiliaryt
and secondary stations, the latter arranged in alphabetical order.

Seventh (page 73—, ), the co-ordinates and descriptions of all stations and points arranged in alpha-
betical order.

+ Note.—By a principal-auxiliary station is meant a station a.uxllury to a principal station at which observations were taken to fix
unvisited points.
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The Heights of the stations have been divided into three groups for final adjustment. Those of the
first group have been determined differentially between Samalia and Baniban stations of the Calcutta Longi-
tudinal Series on the north, and Kejiri Tidal Station on the south; of the second group between Kejiri
and Balardmgarhi Tidal Stations, and of the third between those of Balardmgarhi and Vizagapatam Tidal
Stations. The heights of Baniban and Samalia depend on the following obligatory values; viz., Sonékur,
124-6 feet, as determined by leveling with a 12-inch theodolite from the 63rd milestone from Calcutta on the
Grand Trunk Road (the milestone being one of the points fixed in the line of Spirit Levels carried from
Karichi to Calcutta, vide page 51 of the Tables of Heights in the N. W. Provinces and Bengal, Roorkee
1866); Chinsurah, 864 feet, as determined by the same line of Levels, vide page 52 of the Tables of Heights
already referred to; North End Calcutta base-line, taken as 163 feet ; and South End Calcutta ba.se-lme,
13:0 feet. The helghts of these two latter stations were deduced as follows

Height of base-line dot at S. End Calcutta base-line above sea level determined by

Spirit Leveling from Kydd’s Dock, «.. 10-43feet
Correction for difference in the values of helght of datum in Kydd’s Dock —8°82 used

in the above determination and—6-25 as brought down from Karéchi mean sea level, .. + 26 ,
Height of base-line dot at S. End Calcutta base-line above Kar4chi mean sea level, ... 13:0 ,,
Height of tower at S. End Calcutta base-line above base-line dot, ... e 736
Height of top of tower at 8. End Calcutta base-line above Karfichi mean sea level, ... 86:6 ,,
Difference of height between upper surfaces of towers at S. and N. Ends of Calcutta

base-line determiued by reciprocal vertical angles, ... .. 4-2
Height of top of tower at N. End Calcutta base-line above Kardchi mean sea level, ... 90-8 ,,
Height of top of tower at N. End Caleutta base-line above base-line dot, ... e 745,

2

Height of base-line dot at N. End Calcutta base-line above Karéchi mean sea level, ... 16°3

The heights of the Tidal stations at Kejiri, Balarimgarhi and Vizagapatam were determined to be
1342, 14°98 and 2°47 feet respectively above mean sea level. The two former were connected trigonome-
trically with the contiguous priucipal stations, and the latter by a single line of Spirit Levels with the S.
End of the Vizagapatam base-line.

All the heights of this Series were determined differentially, by the method of reciprocal vertical
angles, back and forward observations being taken at each of the principal statious, at the time of minimum
refraction. The errors generated in the sections of the triangulation containing the three groups of stations
as above indicated, were 82, 3-1 and 5-2 feet respectively.

It has not been considered necessary to publish the whole of the details of the secondary triangula-
tion. The sides and angles of 603 triangles, which were selected as most likely to be of geueral 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 Nos. X, XI and XII of the “ Auxiliary Tables to facilitate the calculations of
the Survey Department of India”—Dehra Doon, 1868—Ilocul surveyors, working on a system of rectangular
co-ordinates, can readily transform the spheroidal co-ordinates here given to suit their own requirements.

The Longitudes depend on an astronomically determined valueof the longitude of the Madras Observatory,
80°17’ 21", which was deduced about the year 1815. There has long been reason to believe that this value
was about 3’ too great; but, pending the final determination of the longitude of the Madras Observatory,
it has not been considered desirable to alter the value, which has therefore been maintained up to the present
time. An elcctro-telegraphic determination of the longitude of Madras from Greenwich, commencing with the
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difference between Suez and Greenwich—determined, in 1874, under the superintendence of the Astronomer
Royal—was completed in 1877 by the determination of the difference between Suez and Madras, by Captains
Campbell and Heaviside, as a part of the operations of this Survey. The combined result places the Observatory
at Madras in Loung. 5" 20 5942 =80° 14’ 517:30. Thus the following precept may bie accepted with
considerable confidence,—

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

As regards the orthography of Indian names in the present volume. In the early portion, consisting of
Alphabetical and Numerical lists and Descriptions of Principal Stations, printed in 1875-76, the orthography
of Dr. Hunter’s “ Guide to the Orthography, &c.”’, was adopted for such names as occur in the Guide, and all
other names were spelt in keeping therewith, as nearly as was desirable. Then there was a pause of about a
year in the printing, during which several of the provincial lists of spellings, constructed under the orders of
the Government of India, were received. Although these lists have supplied very few names occurring in
this volume yet in following their spirit some diversities of spelling have occurred, as in the terminal pur
which is occasionally printed pidr. It is however believed that, notwithstanding such departures from a
standard spelling, all the names will be readily recognisable. As a general rule the pronuuciations of the
vowels are as follow:—a has a variable sound as in woman, rural, paltry; d as in tartan; ¢ as in bit; { as in
ravine ; ¥ as in bull; # as in rural ; o as in note; € as a in say ; au as ou in cloud ; ai as ¢ in ride.

The Charts accompanying this volume show the whole of the principal stations and triangulation, the
positions of all the secondary points, and those portions of the secondary triangulations of which full details
of the angles, sides and azimuths are given. With the aid of the Charts it is lroped 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 is to be desired : this arises from the inadequacy of the information
entered on the spot by the surveyors in their field books; every effort has been made to supplement this,
whenever it was practicable to do so, in order to facilitate the future identification of the statlons, and all the
information which is at present forthcoming has been given.

The general arrangement of this volume and the preparation of the data: which it contains have been
the work, at different times, of Mr. Hennessey, M.A., r.E.8., Major Herschel, r.E., r.r.8., and Mr. Cole, u.a.
Mr. Cole moreover supervised the Simultaneous Reduction of the South-East Quadrilateral of which this
series forms a portion, and he also wrote the Introduction to this volume. Great pains have been taken to
secure the utmost accuracy in preparing the data and passing them through the press.

MussooREE, } J.T. WALKER, Major GENERAL, R.E,,
June 1880. Surveyor General of India, and
Supdt. of the Great Trigonometrical Survey.
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C.

EAST COAST SERIES.

INTRODUCTION.

In the year 1844 the attention of the Directors of the Hon’ble East India Company
was drawn to the blank which existed in the geographical knowledge of the tract of country
between the Calcutta Longitudinal Series and Ganjam. Some local surveys had been made
at different times of different parts; but there were many and great discrepancies between
them; and there was not a point on the Coast between the Hooghly river and Ganjam of
which the longitude had been ascertained with any accuracy. The Surveyor General—then
Captain Waugh—being called upon for his opinion as to the desirability of filling up this
blank, replied that it had already attracted his attention, and that the advantages which would
accrue from carrying a series of triangles over the unsurveyed tract would be very great; in-
deed, that he had only been deterred from recommending such an undertaking hitherto by the
fact that he had no officer of his Department whom he could spare for the duty. He added
further that in his opinion the triangulation should emanate either from the Calcutta Base-
line or from some convenient side of the Calcutta Longitudinal Series, and, following the line
of the sea coast, proceed through the districts of Midnapore and Cuttack until it formed a union
with the southern terminus of the South Pérasnéth Series. From thence continuing along the
coast it would combine with the operations of the late Lieutenant Buxton in Orissa; and pro-
ceeding by Jagannéth it would conuect with the surveys in Ganjam. By starting from a
Base-line of well ascertained length, such as that at Calcutta, a degree of correctness would
be immediately attained which would not only be of the greatest importance for the Series
itself, but would furnish the means of at once incorporating any former triangulation, with
which the Series might be connected, into the Survey of India and rendering it and the de-
tailed surveys based on it available for the extension of the Atlas of India, in the progress of
which the Court of Directors were greatly interested.

The remarks of the S8urveyor General induced the Court of Directors to sanction the
appointment of Captain Thorold Hill, of the 29th Madras Native Infantry—an officer who
had already had considerable experience in surveying, having been employed in the Madras
Topographical Survey—to the Great Trigonometrical Survey, with a view to his undertaking
the conduct of the Series. The operations could not, however, be commenced at once, for
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Captain Hill had no experience either of the handling of the large instruments used for the
principal triangulation of India, or of the general procedure of the operations of the Trigono-
metrical Survey; and it was accordingly necessary that he should have some preliminary
training, before he could be intrusted with the conduct of so important an undertaking as the
East Coast Series, to which many unusual difficulties attached, especially at its commence-
ment. A further reason for delay was that there was no large instrument available suited
for the triangulation; but four new 24-inch Theodolites were in course of construction in
England, two by Troughton and Simms and two by Barrow; and the Surveyor General
hoped that he would receive one of these within such a time as would justify his awaiting
its arrival.

These considerations induced the Surveyor General to employ Captain Hill at first in
carrying a series southward from the Calcutta Longitudinal Series along the Maliincha Me-
ridian to the Coast. This series would intersect the Midnapore district from north to south
and when united with the Coast Series, would form a valuable basis for the Revenue Survey
of that district, as well as for the rectification of the geography of the Coast. Being of less
importance than the last named series, a smaller instrument could be employed, and an 18-
inch theodolite by Troughton and Simms was available for the purpose.

Captain Hill arrived at the Head Quarters of the Survey in March 1845, and was
occupied until October in arranging his former surveys in Gumstr and in acquiring some
knowledge of the system of the Great Trigonometrical Survey. By the 1st September he
was placed in charge of the Party which had just completed the Kardra Meridional Series,

and early in October he took the field.

The two following seasons were spent in executing the South Maltincha Series, which
_ was nearly completed by February 1847, when Captain Hill

Season 1846-47. . A
PERSONNEL. proceeded to Calcutta to commence the selection of stations
Captain C. T. Hill. _ for the Coast Series. This was a somewhat perplexing un-
M. R Clnrkaon, e e Sub-Assist:  dertaking; for the Base-line being situated on the north
» C.B.Nield, 2nd Class side of Calcutta it was no easy matter to start the Series
» NA-Belletn S symmetrically, on account of the obstacles presented by the
city and suburbs. To make a circuit round Calcutta would occasion an unsightly bend in
the series. On the other hand to pass directly over the city would require a commanding
station in Calcutta, such as would be very expensive to erect for this special purpose. At
length the Governors of the Martiniere College were applied to for permission to establish a
station on the Dome of that institution, which commanded an extensive view over the whole
of the city, and was favourably situated to form a symmetrical connection with the stations of
the Calcutta Longitudinal Series. The application having been acceded to Captain Hill then
selected two stations south of Calcutta, viz., Baniban and Samalia, by means of which he
formed a hexagon round Nibria as a centre. This hexagon now forms part of the Calcutta
Longitudinal Series. Two other stations, viz., Mirzdpir and Sarisdé were also selected this

season, and the building of towers was taken in hand.
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The form of tower at first adopted was the hollow square pattern, described on page
44 of Volume II of the dccount of the Operations &c. But Captain Hill drew attention to
the heavy cost of such towers in the low marshy country on both sides of the Hooghly south
of Calcutta, where materials for building were very expensive and the difficulty of transport-
ing them through swamps, for the most part too wet for cattle to traverse and too dry to float
the smallest boat, was very considerable. And, as will be subsequently seen, towers of a less
costly pattern were afterwards adopted.

Besides the selection and building of stations, the clearing of the rays between the
stations of Nibria, Bhola, Dilakéds, &c., of the Calcutta Longitudinal Series, was undertaken ;
for although these stations ranged from 70 to 90 feet in height, the forest of fruit trees in the
neighbourhood of Calcutta was so dense that they were not mutually visible. On the ray
Nibria to Dilakés alone it was found absolutely necessary to fell 248 trees of various kinds,
the greater number of which were cocoanut, an undertaking not only laborious but involving
a considerable expenditure of money in compensation to the owners.

The season was so far advanced when operations commenced that it was only found
possible to complete the building of the tower at Baniban before the rains commenced, which
they did somewhat early. The country soon after became flooded and the Party had to
return to recess quarters at Midnapore, which they reached on the 7th July, the remaining
three towers which had been partially built having been previously protected by thatched
roofs against the weather.

Operations were commenced again early in December, two Sub-Assistants having been
sent in advance to complete the towers left unfinished

Season 1847-48, . X
 PERSONNEL. during the preceding season, and to open out the rays.
Captain C. T. Hill. Captain Hill in the first instance proceeded to La Mar-
’fj-v&-,‘3_";{“3‘:,‘;;;;3;;2}'{,?'? s“b’,""'“' tiniere Station to take a set of experimental angles with
» G B. Nield, 2nd Troughton and Simms’ 18-inch Theodolite No. 2—the in-
» N.'A. Belletty, 3rd ,, » =4

strument he had employed on the South Maltincha Series—
in accordance with the directions of the Surveyor General, who had discovered that certain of
the large theodolites belonging to the department did not give consistent results, when tested
by a repetition of the observations, using a new zero station for the revision.* His direc-
tions were that the instrument should be set up at some convenient station, and a set of
angles observed in the usual way on the prescribed number of zeros, making the left hand
object or station the zero point. After the completion of this set the whole instrument was
to be shifted so that the second object or station should become the zero point, and then
the angles were to be measured again in the same manner. If the angle between the first
and second stations differed much from 60° that is to say more than 8° or 9°, then instead
of making the second station the zero point in the second set of observations, the first station
was to be again employed with zero settings about 60° in advance of those used for the first

® Some instances of the kind have already been discussed in Appendix No. 5 of Volume II of the Aecount of the Operations &e., and
these were probnbly the cause of Colonel Waugh's decision that the capabilities of all the large instruments should be carefully ascertuined
in a similar maoner to that adopted for the instrumeunts referred to in the Appendix just mentioned.
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set, 60° being about the average angle measured. In some of the instruments previously
examined in this manner, it had been found that the mean results from each set differed con-
siderably, shewing that values of the angles obtained with them in practice depended on the
position of the zero point. It also appeared that half a set taken systematically—that is at
equal changes of zero—differed inappreciably from the mean of the whole set ; hence the mean
of two half sets represented very closely the mean of two whole sets; and in the case of
instruments giving different values of angles on different zero settings, Colonel Waugh directed
that a mean value obtained in this manner should be employed.

The points selected by Captain Hill for observing to were Tollygunge Temple, St. Paul’s
Cathedral, St. John’s Cathedral and the South End of the Base-line.* The result of the
examination seems to have satisfied Colonel Waugh that the instrument when employed in
the usual manner gave sufficiently satisfactory results; for it was shortly afterwards made
over to Mr. Armstrong for use on the Huriliong Series, by whom observations were taken
on 12 equidistant zeros; and the same system of observing with it, except during parts of
two seasons, when the number of zeros was reduced to six, was continued so long as the in-
strument remained in use, 4.e., till the year 1862.

By the time Captain Hill had completed these observations the four new 24-inch
Theodolites had arrived at Calcutta, and he was directed to select one for his future operations.
This he did, his choice falling on that which is now known as Troughton and Simms’ 24-inch
No. 1,and he then proceeded to test it in the same manner as the 18-inch. La Martiniere Sta-
tion was again adopted and the same points were observed to as before. The instrument at
this time only possessed 3 microscopes and Captain Hill accordingly chose the same zero set-
tings as for the 18-inch.t The result of this examination seems to have been the decision to

® The values of the angles obtained with Troughton and Simms’ 18-inch Theodolite No. & were as follows :—

Tollygunge Temple and 8t. Paul's Cathedral and 8t. John’s Cathedral
8t. Paul's Cathedral 8t. John’s Cathedral  and 8. End Base-line

First set of observations on 12 zeros 0° 180° 10° 190°, &eo. : ”, o gar 4z,
Tollygunge Temple being zero poir’xt. Y ’ ’} 79° 147 28700 §7° 82’ 28”81 85° 86’ 45777

Becond set of observations on 12 zeros 60°, 240° 70°, 250°, &c. . . .
Tollygunge Temple being again zero point. ’ ' ’} 24 '30 29 45 46 53
Means 23 656 29 "13 46 ‘16

Zeros 0° 180° 20° 200°, &o., of 1st set combined with . . .
zeros 60°, 240°, 80° 260°, &o.,’of 2nd set. } 23 64 29 113 4 68
Differences ‘01 ‘00 47

¢+ The values of the angles obtained with Troughton and 8imms’ 24-inch Theodolite No. 1 were as follows :—

Tollygunge Temple and  8t. Paul's Cathedral and  8t. John’s Cathedral
St. Paul’'s Cathedral St. John's Cathedral  and 8. End Base-line

First set of observations on 12 geros 0°, 180°, 10°, 190°, &o. y » one. ® 90r gq7.
Tollygunge Temple being zero poi'nt. T ’ ’} 79° 147 26794 §7° 8% 27758 367 86° 43768
Second set of observations on 12 zeros 60°, 240°, 70°, 250°, &c. . . .
Tollygunge Temple being again zero point. S ’} 24 68 28 -39 4 32
Means 26 ‘81 28 ‘09 44 °10
Zeros 0°, 180° 20° 200° &c., of 1et set combined with 26 26 28 20 44 ‘16

seros 60°, 240°% 80°, 260°, &c., of 2nd set.

Differences 45 ‘11 06
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-employ the instrument on two sets of zeros, 0°, 180°, 20°, 200°, &e., and 60°, 240°, 80°, 260°, &c. ;
and this method of observing was continued till March 1851, when a single set of zeros
giving measures at every 10° round the horizontal limb was adopted.

A few alterations had now to be made in the arrangements for packing the instrument
and by the time these were effected the tower at Samalia had been completed and final observa-
tions were commenced. These observations were made by Mr. R. Clarkson owing to Captain
Hill’s health having failed.

Leaving La Martiniere the camp moved to the South End of the Calcutta Base at
Cossipore and thence in succession to the other principal stations. In the mean time Mr. James
was detached in advance with carpenters and bricklayers to alter the pillars and platforms at
the stations at the North End of the Base, Bhola, Dilakds, Baniban, and Nibria, which had
been built to suit the dimensions of the 18-inch theodolite and therefore required to be
enlarged. Considerable delay occurred at the Base-line Stations, partly owing to Captain
Hill’s illness and partly from hazy and cloudy weather preventing the heliotropes being seen
at the time of minimum refraction. Similar delays occurred afterwards; but the horizontal
angles were obtained with little difficulty, the lamps nearly always shewing well.

While the above operations were in progress the towers at Sarisd and Mirzdpar were
completed and several rays to them cleared : two new stations at Natsal and Ramnagar were
selected and the towers finished with the exception of the wood work. At the end of May
heavy storms set in and continued throughout the month of June, putting a stop to the execu-
tion of any more final work. The out-turn for the season amounted to nine principal triangles,
‘carrying the series as far as the side Mirzdptr to Sarisd, and about one hundred secondary tri-
angles. Seven of the principal triangles, viz., those round Nibria, now form part of the Calcutta
Base-line Figure, or Figure No. 21 of the South-East Quadrilateral, which has been incorpo-
rated into the Calcutta Longitudinal Series.

A series of secondary triangles, emanating from Natsal Tower Station and Hooghly
Point Semaphore, was commenced by Mr. James and carried along the Roopnarayan river, the
intention being finally to connect with the principal station of Gop near Midnapore. Of this
series 13 triangles were completed this season and a number of points fixed by intersection.

Captain Hill gives the following description of the difficulties presented by the country
immediately south of Calcutta. ¢ The surface of the country is a dead flat, densely covered
“ with fruit trees of various kinds (principally cocoanut and mango), thickly studded with popu-
“lous villages, and intersected by almost innumerable muddy creeks and watercourses affected
“by the tide, and in many parts swampy or inundated during nearly three parts of the year.
“To this must be added the almost entire absence of all roads for cattle, &c., the great expense
“of all kinds of building materials, and the high rates of labour, together with the well known
“litigious character of the inhabitants; all which combined, present very formidable impedi-
“ments to the progress of the trigonometrical operations; and consequently the work during
“the past season proceeded by slow degrees, and was attended with considerable outlay of
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“money. Of the new towers those at Baniban, Samalia and Mirz4pir are unapproachable ex-
“ cepting by water for three-fourths of the year. The tower at Sarisa being close to the high
“road from Calcutta to Diamond Harbour, and built on the high bund of a tank, is at all times
““accessible. In the erection of these towers the usual method of making and burning bricks
“near the station was attempted, but not attended with success. The great price to be paid
“for wood fit for burning the bricks, the difficulty in collecting a sufficient quantity of it, and
““the almost endless disputes, delays and disappointments, which occurred, and also the fact
‘that the bricks when burned actually cost as much or more than they could have been pur-
* chased for from the dealers, led to the abandonment of the usual system for a time. This
“ measure was rendered almost imperative by the fact that the soil in the neighbourhood of
“some of the stations was so impregnated with salt deposited by the tide as to be totally unfit
* for making bricks.

“The movement of the camp across the country I have just described required a consi-
* derable degree of care, and notwithstanding all the precautions used was, in some instances,
“not wholly devoid of danger. The transport of the 24-inch Theodolite over rapid streams,
“ when only crazy boats were procurable, was always an operation which gave cause for con-
‘“giderable anxiety. When the party were encamped at Baniban, the bursting of a bund
‘ suddenly inundated the country; and the whole camp was compelled to have recourse to
“boats to remove it to dry land several miles distant. A fierce North-Wester shortly after-
““ wards blew the whole platform on the Baniban tower out of the masonry into which it had
“been built, and lodged it on the ground many yards distant. Fortunately no person was on
“the tower at the moment.” '

To lessen as much as possible the expense attendant” on opening the rays from one
tower to another, the expedient was adopted of erecting high masts on the advanced stations
and burning blue-lights at previously determined times. The directions were thus obtained
from the rear station and the angles measured to a referring mark. Flags were then placed
by day-light on the bearings thus obtained and the rays cleared in the usual manner.

The low lands having become flooded by the rains the camp returned to its recess
quarters at Midnapore on the 19th June.

The state of the country did not admit of the Party again taking the field until

the 27th November 1848; and even then much delay was

o occasioned owing to the inundations having only partially

. | TRAONmRL. , subsided, and to nearly the whole face of the country which

Captain C. T. Hill. . . .

Mr. R. Clarkson, Senior 1st Class Sub-Assist. Was Nnot submerged being covered with deep mud.

» Z":’]f'gi',f;,“”" Junior 1st » The mornings, evenings and nights at this season

of the year are generally foggy; but the afternoons before

the fogs rise are favourable for observing vertical angles ; and Captain Hill took advantage of

this circumstance to re-observe the verticals at Saris4 and Mirzapir, as his observations of the

previous season had shewn an evident discrepancy. This was now ascertained to have been due

to one of the rays having passed close over a village, the smoke arising from which probably

Season 1848-49.
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affected the observations at Mirzdptr the verticals taken at Saris4 agreed in the mean with
those taken the previous season to o”'1. Many obstacles presented themselves to the transport
of the theodolite to the towers of Saris4 and Mirz4pir owing to the flooded state of the coun-
try, and much credit was due to Mr. Clarkson for the energy and perseverance by which he

overcame them.
In the mean time Mr. James was detached to fix the positions of several semaphores

in connection with the previous season’s triangulation ; in doing this it was necessary for him
to take observations to blue-lights burnt over the staffs of the semaphores. He then resumed
the triangulation on the Roopnarayan river which he had commenced the season before. Mr.
Nield was employed in building towers, and other duties of a minor character.

On the completion of the measurement of the vertical angles previously referred to,
Captain Hill proceeded with the assistance of Mr. Clarkson to select stations in advance. To
facilitate the progress of this part of the operations as much as possible, Captain Hill under-
took the selection of stations on one flank (the eastern), while he assigned Mr. Clarkson the
other flank. By the 20th February the Series had been laid out to its junction with Nilgir{
and Kimhiré formerly fixed by the South Pirasndth Series, and arrangements had been made
at several of the stations selected for the collection of materials to build towers.

- Mr. James had now to be withdrawn from the secondary series he was engaged on
and employed in the building of stations; and under his supervision and that of Mr. Nield the

work advanced steadily and rapidly.

’ Before the season closed a graduated tide gauge was erected to the south of the Géngra
station, about half way between it and Kejiri, and attached to the tide gauge used for shewing
the depth of water at the tide gauge semaphore ; and with the assistance of Mr. Bedford, the
Marine Surveyor to Government, arrangements were made to register the rise and fall of the
tide with regularity.

At Géngré the depression of the horizon was regularly observed at 8 a.m. and 3 p.m.
as an alternative method of determining the height of the station above mean sea level;
but the observations gave such unsatisfactory results that they were ultimately rejected.
Preparations were also made to connect the tower station at GAngra with the tide gauge.

By the 12th March an observatory had been prepared on the tower at G4ngra for cir-
cumpolar star observations for azimuth ; but clouds and mists so effectually obscured the sky
that, during the whole period from the 20th March to the 11th April, not one regular set of
observations could be obtained.

Up to this time every thing had gone on prosperously; but now an occurrence took
place which put a sudden stop to further operations. It will be best described in Captain
Hill’s own words.

“ All were in high health and spirits, when a sudden change of weather in the course
“of almost a few hours prostrated the whole party. Marsh fever made its appearance and at-
“tacked every one indiscriminately. The detached parties employed in building, clearing rays,
*&c., all suffered about the same time; and up to the present day (August) I have not been
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‘‘able to discover a single individual, either among the public servants or camp followers, who
“ escaped this appalling pestilence. On its first appearance I immediately resolved to move
“the camp if possible to Daridptr, which is situated on the sand hills, on a fine dry and
¢ commanding position, south of the Rasulpir river, or Hidjilli Creek as it is named in the
¢ Marine Charts. The distance, 12 miles, was with difficulty accomplished in three days, the
““ worst cases among the sick being transported in the Government Dik boats belonging to
“Kejirf. The change to Daridptir was productive of no improvement, and to show to what
“a lamentable state my party was reduced, I need only mention that for some days not
““above 3 or 4 individuals, out of 200 or 300, were able to cook their food. All my own pri-
““vate servants were ill, and for eleven days all of them were unable to do any work. Mr.
¢ Clarkson suffered very severely with all his servants, as also did Mr. James (who was with
““me at Daridpiar) and Mr. Nield with all their servants and followers respectively.

“On the 17th April one camp follower died, and from the increasing severity of the
“ fever the condition of the camp became critical. To remain where we were was to endan-
¢ ger the lives of all; and it was impossible to procure the least assistance from the surround-
“ing country, which afforded neither carts, bullocks nor bearers. In this dilemma the only
““ resource was water carriage ; but here again a great obstacle presented itself. The season
¢ was so far advanced that nearly all the country boats had proceeded up the river to smoother
““water and safer harbour; and those that remained in the Rasulptr river, obstinately
“ refused to venture out into the Hooghly, maintaining that the weather was too boisterous,
¢ the sea too rough, and their destruction, if they ventured, would be certain. No resource
“ was left but to apply for assistance from the Dék boats at Kejiri, and one boat was lent
“me which carried away 15 sick. It would however have been tedious beyond measure to
* have moved the whole camp in this manner, when fortunately the Hon’ble Company’s sur-
“ veying vessel *“ Pilot ” accompanied by the “ Grappler >’ buoy vessel visited that neighbour-
“hood, and on receiving my application for assistance, Messrs. Bedford and Chalke, the
* commanders of those vessels respectively, most readily sent me their boats, and I was thus
““enabled to move the whole party to Natsal. * * * The bearers on the establishment
“ were all sick; but with some difficulty I procured from Contai a sufficient number to convey
““the Great Theodolite to Natsal. The cliniate of this place, however, did not seem to be of
“advantage; consequently the camp was moved across the Hooghly to Saris4, which bears the
“name of being a healthy place, and here symptoms of improvement soon manifested them-
“selves; and on the 20th May I was enabled to re-commence operations.

» » » » *

“With reference to the climate it is worthy of remark that inimical as it is well
¢ known to be to all strangers, European and Native, perhaps in no part of India is the coun-
¢ try more densely populated ; and the inhabitants generally shew no outward signs of suffer-
“ing from sickness, more than their neighbours resident on higher ground. It is however
“true that the owmers of estates and other wealthy individuals migrate annually on the
¢ approach of the rainy season.” '

Observations at Sarisdé were now completed and the camp moved to Rdmnagar, where
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one angle was finally observed. But heavy storms from the north-west accompanied by much
rain began to be frequent, and finding little more time remained at his disposal, Captain
Hill proceeded to Natsal, hoping at least to complete his observations at that station before
going into quarters. Here however a severe storm split several of the tents and did damage
otherwise, and the party shewed signs of returning sickness. Further effort became vain and
useless and all idea of obtaining final observations was necessarily abandoned and the party
returned to recess quarters at Midnapore.

During this season Captaid Hill changed the form of tower for his principal stations
from the hollow square pattern, designed by Colonel Everest, to a solid square tower of sun
dried bricks and mud with a centre square pillar of kiln-burnt bricks and mortar, isolated
from the foundation upwards: at every six feet of height the pillar was contracted six inches,
so that at the top it should be about 4 feet square. His reasons for the change were that he
considered the new form of structure more stable and much less expensive. Owing to some
misconception on Mr. Nield’s part he built triangular pillars at Natsal and R4mnagar instead
of square ones. These pillars had a triangular foundation 7} feet in side and 3 feet deep on
which the pillar was built with 7 feet side at base and 3% feet at top. The form of tower
adopted by Captain Hill had its drawbacks, for the centre pillar was liable to settle unequally
and cause the upper mark to deflect from the normal of the lower one. It was probably
from this cause that it was abandoned in the following season, and a perforated pillar substi-
tuted in place of a solid one where towers were required.

It has been stated that a tide gauge was set up by Captain Hill between Kejirf and
Géngra Station, and tidal observations were made by Mr. Bedford, Marine Surveyor. From
these he selected the observations during 1850 and 1851 for determining mean sea level®.

Mr. Bedford constructed a station about half a mile north of Kejirf Tripod consisting
of a triangular pillar of brick work. The height of the surface of this pillar above the datum
of Kejiri tide gauge was 22 feet 3 inches, thus its height above mean sea level is 13 feet 5
inches nearly. This station is named Kejiri Tide Point s. or Mr. Bedford’s station. It was
afterwards—season 1850-51—connected with the Principal Triangulation.

During the recess season of 1849, Lieutenant G. H. S8axton of the 38th Madras N. I.
joined the Survey Department, and was posted to Captain

eason 1819-50. Hill’s Party for instruction in his professional duties.

PERSONNEL.
Captain C. T. Hill, 1st Assistant. Arrangements for the field season were commenced about
Lieutenant G. H. Saxton. 4 3
Mo R Clerkeon, Senior st Class Sub-Assist, the 1st November, partu?s being thel} sent out to commence
» WoR Jumes, Juuior 1t the towers at Kaldbani and Kalsibhédnga of the South
» C. B. Nield, n »

Malancha Series : for it was intended that the operations
for this season should embrace both that series as well as the East Coast. Another party was
sent under Mr. Nield to complete the remaining towers of the East Coast Series for which the
sites had been selected the previous season. Mr. James was also detached on the 15th

® As the height of Géngré was obtained from these observations an abstract of them is given here as they appear nowhere else in
the publications of this Survey.
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November to continue his minor series along the Roopnarayan river towards the South Ma~
lincha Series. .

The main party did not take the field till the 20th December; the delay being partly
due to the preparation of a new stand for the 24-inch Theodolite at Calcutta. So soon as it
was received the instrument was set up at Kalsibhdnga Station of the South Maldincha Series
and a complete set of circumpolar star observations for azimuth taken to 8 Ursee Minoris.

Mean Levels of the River at Kejiri at Neap Tides for the years 1850 and 1851.

1850 1851
MoNTES -
. ighest Low Lowest High Highest Low Lowest High
water water ¢ Mean ‘wawr water ¢ Mesn
Feet Inches Feet Inches Feet Inches Feet Inches Feet Inches Feet Inches
January " s 5 (1] 11 9 8 44 4 6 11 9 8 14
4 (1] 1 9 7 104 4 3 11 0 7 7%
February ... 6 6 11 0 8 3 4 3 11 3 7 9
' 4 9 11 6 8 14 5 (1] 10 3 7 74
March v . 6 0 11 (1] 8 0 4 9 11 V] 7 104
4 9 12 (V] 8 4% 6 8 11 9 9 [))
April vos 6 9 11 0 8 10} 5 3 12 9 9 0
4 9 12 6 8 73 7 0 10 6 8 9
May . . 6 9 13 0 9 44 5 6 12 9 9 13
5 3 13 V] 9 1% 7 0 13 6 9 9
June e . 6 6 13 3 9 104 6 0 14 6 10 3
6 (1] 14 9 10 4% 6 9 13 8‘ 10 V]
July - 6 0 14 0 10 0 5 3 14 0 9 T
7 3 14 6 10 10§ 7 9 13 3 10 6
August 7 8 14 o 10 7%
6 3 12 3 9 3
September .., 6 6 13 8 9 104
8 8 12 0 10 13
6 9 18 0 9 10} Mean, excluding the observations from July to Octo-
ber, -8 feet 10 i‘nches nearly.
October 7 9 1 6 9 1 Kgi};}? is the height of sea level above the datum at
6 o 18 0 9 6 3
November ... 7 0 12 8 9 7%
4 9 13 0 8 10§
December .., 5 9 11 9 8 9
4 6 12 3 9 4%

In connection with these observations Mr. Bedford makes the following remarks :—

“The mean level of the sea at all parts of the head of the Bay of Bengal is, I conceive, affected both by the N.E. as well as by the
“8.W. Monsoon, the former depressing it about 1 foot below the mean of the tidal wnve, and the latter raising it about the same quantity.
¢ At least this is the amount of the difference of the two seasons as observed at Kejiri, excluding those monthe in which the Freshes
[ 3

prevail.

““The observations selected as those on which I can best depend are for the years 1850 and 1851 ; and the lowest mean level in each
“lunation is taken, which from a well known principle in River tides is always that in which there is the smallest rise and fall, or about
¢ two days after the first and third quarter. The heights were measured on a fixed post sunk several feet in the ground below the greatest
¢fall of the river,” .
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Early in the month of January Captain Hill directed Mr. Clarkson to proceed with the
24-inch theodolite to Mirzéptr Tower Station of the East Coast Series to observe the final angles,
and he withdrew Mr. James from secondary triangulation to assist Mr. Clarkson. Captain
Hill himself undertook with a small party to continue the triangulation of the S8outh Maltincha
Series, and he selected four stations and brought the approximate series down to the side
Patné to Banchd. Shortly after this Captain Hill’s state of health compelled him to resign
charge of the party and proceed to sea.

Lieutenant Saxton, under directions from Captain Hill, executed a minor series with a
12-inch theodolite from the newly chosen station of Jaganndthpir of the South Malincha
Series, and following up the course of the Subarnrekha River closed on the station of Patné.

The principal operations on the East Coast Series had been committed to Mr. Clarkson,
who on completing the observations at Mirzdpir proceeded with the party by boat to Sarisa,
the country being not yet sufficiently dry for marching. Here he had to observe the vertical
angle to Natsal, but found the ray closed by the growth of vegetation during the preceding
rainy season, and some delay was caused in re-opening it. Delays from a similar cause presented
themselves on many of the other rays, and further difficulties were met with in rendering the sta-
tions mutually visible at the time of minimum refraction. By raising the towers and surmount-.
ing them with trestles averaging from 10 to 15 feet in height, the vertical angles at most of the
stations were measured; but although every possible method consistent with safety was
adopted, the tower of Gdngra could not be made visible from Rémnagar at the time of mini-
mum refraction. Its height was obtained through the western flank of the Series. Beyond
Géngré no vertical angles were measured this season, for the reasons given in the following
statement by Mr. Clarkson.

Ray Gdngra to Rimnagar 158 miles. Height of Géngrd 24 feet and of Rémnagar 88 feet.

From Géngrd : the signal at Rémnagar stood 54 feet above the ground and the vertical was then obtained.
»» Rémnagar: the signal at Gangré stood 55 feet above the ground and was not seen till 5 ». M. The
vertical was not taken in consequence.

Ray Gdngrd to Dhojibhangd 118 miles. Height of Géngré 24 feet and of Dhojibhangs 24 feet.
5 Géngré: " the object at Dhojibhang4 was not visible until 4 ». M., and the vertical was not taken
in consequence.
» Dhojibhangé : the tower at Gingré had been raised to 30 feet and a trestle of 16 feet placed on the summit.
The object was visible but had a columnar appearance. The vertical was not observed.
Ray Gdngrd to Daridpir 119 miles. Height of Géngr4 24 feet and of Dariépir 20 feet.
ss- Géngré: the object at Daridpir stood 24 feet above the sand hill and was not visible until 4 ». M.
The vertical was not taken in consequence.
» Darifpir:  the object at Géngr4 was elevated 46 feet above the ground and although visible was not
observed to as the reciprocal vertical was wanting.
Ray Drhojibhangd to Analbarid 8'7 miles. Height of Dhojibhang4 24 feet and of Analbarié 24 feet.
»s- Dhojibhang4 : the object at Analbarid stood 5 feet above the tower and was visible but so unsteady that
two attempts on different days gave very unsatisfactory results.

» Analbarid:  the objec: at Dhojibhangé was visible but the reciprocal vertical being wanting no obser-
" vation was taken.
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Ray Dhojibhangd to Daridpiir 127 miles. Height of Dhojibhangé 24 feet and of Darifpir 20 feet.

From Dhojibhangé : the object at Daridpir was 25 feet high and only partly visible. The vertical was not
attempted in consequence.
» Darifipir:  the object at Dhojibhang# was 25 feet high and seen distinctly, but was not observed to
as the reciprocal vertical was wanting.
Ray Daridpir to Analbarid 14°0 miles. Height of Darifpir 20 feet and of Analbarid 24 feet. The
objects at either station were not visible till 5-30 ». M.

The order in which the stations were visited after Saris4, was Tetulbarid, Natsal, Rdm-
nagar, Géngré, Dhojibhangé, Daridptar and Analbarid.

At Analbarié the angle between Dhojibhangd and Daridptr was completed by the
25th April, and Mr. Clarkson was waiting for the rays to Kélsdbhangé and Kidi to be opened,
when the season’s operations were brought to a sudden and unexpected termination by the
occurrence of a terrible storm. For the three preceding days the weather had been calm, but
the sky was clouded and at intervals there were slight falls of rain. On the 26th the wind
veered to the east, but nothing worthy of notice occurred to warn. the party of what was com-
ing. The first intimation they had of the approach of the storm was about balf past three on
the morning of the 27th, when they were alarmed by the noise of the wind. In a few minutes
the storm was on them. For ten hours the wind blew with great violence and in very
severe gusts accompanied by rain. The river swelled to an unusual height and overflowing
its banks broke the bunds and submerged the surrounding country. The camp, which had
been placed on elevated ground, shortly became inundated; and notwithstanding every effort
to preserve the tents from destruetion, several of them were literally split to pieces and carried
away. The observatory tent happened to be standing on the tower, and although every effort
was made to preserve it from injury, the walls were literally rent to pieces. In the neigha
bouring villages several houses were unroofed and all more or less injured. Large trees were
uprooted, the boughs of others were torn away, and scarcely one remained which did not
shew marks of the storm®. ‘

In the afternoon when the storm had subsided the instruments, which fortunately had
not sustained harm, and other property were removed in boats to a village about half a mile
distant as the camp was almost destitute of shelter.

Nearly the whole of the camp equipage having been destroyed by the hurricane, and
the country having evidently become very unhealthy, Mr. Clarkson judged it to be necessary
to proceed at once to his recess quarters at Midnapore.

# Details regarding this Cyclone will be found in Vol. XX of the Journal of the Asiatic Society of Bengal. It appears to have
originated near the Nicobar Islands on the 28rd April and its centre, travelling at an average rate of 8'4 miles an hour, struck the coast a
little east of Balasore on the 27th, passed close by Midnapore, and reached Moorshedabad on the 28th, about 3 p. M. It must have passed to
the west of Mr. Clarkson’s camp. The violence of the gale may be appreciated from the following extract from the Calcutta * Englishman ™
Newspaper quoted in the Journal.

“'The station of Midnapore was visited on Saturday last by a terrific Cyclone. On Friday afternoon (the 26th) the clouds looked
“heavy and lowering, and about 10 P. M. rain began to fall. It continued till 8 A. M. when it was accompanied by gusts from N.E. The
“wind increased in violence, and about 6 A. M. shifted to the east, from which quarter it blew with unabated fury till 12 o’clock (noon), it
¢ then veered to the south, its fury still continuing, and ultimately came round to 8.W. at 8 p. M., at which point it gradually subsided.

“The station is a perfect wreck, not a house, European or Native, has escaped injury, some have been totally unroofed, the walls of
¢ others have been thrown down, and the windows and doors blown in, hundreds of trees have been rooted up, and those that remain stand-
“ing have been stripped of their foliage, and their branches broken and twisted into all kinds of fantastic shapes. In the park no less than
140 of the oldest peepul and banian trees have been torn up and prostrated. You cannot picture to yourself the scene of desolation that
¢ gurrounds us. It is, however, a matter of congratulation that no lives have been lost. Had the Cyclone come upon us at night there is no
“saying what fatality might have awaited us and how many casualtics we might have had to record.”
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Mr. James with a 14-inch succeeded in completing the minor series along the Roopna-
rayan river, besides affording considerable assistance to Mr. Clarkson in the principal work.

The early part of the next season’s operations consisted in clearing the rays between
stations from Nilgirf and Kimhird northwards, an under-
S’;’ 0% 1850-61. taking rendered very laborious from the thick bamboo
ERSONNRL.

Mr. R. Clarkson, Senior 1st Class Sub-Assist,  C1UmPps Which surrounded the numerous villages, and the
» oA (‘?vlfi'"- Junior o Saes » dense groves of Betel and Cocoanut trees along the
southern flank of the Series. One ray, Kélsabhangi to
Jiki, occupied no less than 28 days, and another, Banché to Patn4, which passed over the thick
forest of Moharbhanj, took about the same time. Banchd was originally selected as a princi-
pal station but afterwards gave place to the neighbouring point of Kitkisol. The work had
advanced sufficiently by the beginning of February to allow of Mr. Clarkson turning his atten-
tion to the final observations, and he commenced them at the station of Analbari4; but unfa-
vourable atmospheric conditions and other circumstances combined to cause delay; and Mr.
Clarkson judged it advisable to postpone the observations of the final angles for a time, and
meanwhile to occupy himself in determining the heights that had been left incomplete the pre-
vious season : he was so employed until the 15th March, by which time, besides having finished
all the vertical angles, he had established a connection with the station fixed by Mr. Bedford,

to which reference has been already made.

On reaching Daridpir the state of the atmosphere improved, and horizontal observa-
tions were resumed and were proceeded with, without delay, until the end of April; when on
arrival at Sah4r4 the weather changed again for the worse and sickness began as usual to
attack the camp. By the 6th May Mr. Clarkson found it expedient to close work and proceed
to his recess quarters, having only advanced the Series by five principal triangles. With
one exception, Harnkuli to Sahér4, all the vertical angles were also measured. The exception
was caused by several villages falling on the ray, and the season was too far advanced to admit
of then raising the towers.

It had been intended that Mr. Olliver should conduct a secondary series from Géngré
along the coast by Contai to Balasore, and in its course to form a connection with the prin-
cipal stations on the southern flank; but after finishing 13 triangles and determining the
position of about 25 places, he was suddenly taken ill and had to proceed to Calcutta for
medical advice.

At the commencement of the cold season of 1851 the Surveyor General, being unable

Season 1851-52. to inspect the East Coast Series in person, because his
Presomvmn. presence was required in the direction of Peshdwar, deput-
S e e O emistant, wist. €0 Mr. Peyton, as chief of the Civil Branch of the departe
" O Blewi U » o m ment, to perform this duty for him.
» W.low, ~  8d , o, Mr. Peyton, whose proper charge was the North

Pérasnath Series, was at the time doing duty at the Head Quarters’ Office at Dehra. On come
pletion of his work there he proceeded first to the Pérasnith Party; and, having started that,
‘he then proceeded to Midnapore, which he reached on the 28th December, having previously
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arranged to meet Mr. Clarkson there. After inspecting the records and instruments, which
were all found in satisfactory order, they started for the field to inspect the towers.

The work laid out for the season was the completion of the South Malincha Series,
which had been discontinued since 1847, and the junction of the East Coast Series with it and
the South Pérasnith Series. Twelve triangles had already been laid out and towers built upon
the stations forming the connection with the side Kimhird to Nilgiri of the South Pérasnath
Series, but the rays had not been cleared between the points, and all that apparently remained
to be done was to clear the rays and commence final observations of the angles.

Mr. Clarkson had taken the field on the 20th November after arranging his party as
follows :—Mr. Blewitt was entrusted with the clearing of the rays of the western flank;
Mr. Olliver was directed to examine and prepare the hill stations of the Nilgirf-Megésini
quadrilateral and to extend the approximate series along the hills in advance, and Mr. Clark-
son with Mr. Low took up the clearing of the rays on the eastern flank.

About the middle of January Mr. Blewitt recommended that Chandrekhagarh station
should be replaced by the station of S8atpautid on a ridge in front.* Mr. Clarkson also was
induced to substitute. for the station of Banché that of Kitkisol. Banch4 was situated on
nearly the easternmost ridge of the low undulating country bounding the E. and 8.E. side
of the valley of the Budhabalanga; but other innumerable ridges which run parallel to each
other from the north impeded the view to the west.

About this time Mr. Olliver was obliged, by fever attacking his party, to proceed to
Balasore for medical aid, he having effected nothing beyond preparing the stations of the qua-
drilateral for observation.

On 1st February Mr. Peyton received orders to take over charge of the party from
Mr. Clarkson; while the change of the two stations just spoken of necessitated a fresh dis-
position. Mr. Clarkson, with Messrs Olliver and Low as assistants, was detached to clear
rays and build the new towers, while Mr. Peyton taking with him Mr. Blewitt started for
the stations of Kalédbani and Kalsibhénga of the South Malincha Series to commence final
observations. Both these stations required some alterations before they could be made use
of ; thus it was not till 1st March that observations were commenced. But another cause of
delay now presented itself in the position of the next station, Jagannathpir, from which
the forward view was intercepted by a near ridge. The station had accordingly to be altered
to this ridge, and until it could be built final operations were brought to a standstill. Leav-
ing Mr. Olliver in charge of this work Mr. Peyton proceeded to Patné Station to take a set
of Pole-star observations for azimuth which he did successfully.

Mr. Clarkson was now taken ill with fever, and ultimately had to leave the field and

* The point selected by Captain Hill, as appeared from a memorandum by him, was the highest in the neighbourhood; but the
assistant, to whom the building of the station was intrusted, took upon himself to alter its position to one near the old fort of Chandrekha-
garh, from the walls of which stones were available. Before this mischievous act was discovered, he had earned his diamissal from govern-
ment employment by other misconduot.
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proceed to Midnapore for medical treatment, and shortly afterwards Mr. Low was prostrated
by the same disease and had also to be sent to Midnapore.

The climate had now become decidedly unhealthy especially along the western flank
which was very jungly, owing to the heavy rains that had set in. Neither overseers nor
masons for building the towers could be kept together, as the former were constantly rejoin-
ing the Head Quarters’ Camp sick, and the latter leaving their work and decamping for good.
It now became apparent that much could not be done beyond clearing the rays and having
the stations ready for observation the ensuing field season, and by the middle of May the
continued rain rendered it necessary to protect the stations and to march for Cuttack, where
the party was now to recess. Thus closed another unfortunate season for the Coast Series, to
which many adverse circumstances contributed, amongst them the injudicious selection of some
of the stations, which had to be altered and thus much loss of time was entailed. In exte-
‘nuation of the latter fault Mr. Peyton says that the country was of a difficult nature for
station choosing along the whole line of the western flank, being a succession of undulating
flats, covered with very thick and impenetrable forest.

Although, however, the out-turn of final work was small, Mr. Peyton succeeded in put-
ting the preparatory arrangements on a satisfactory footing ; and he was thereby enabled dur-
ing the next season, 1852-33, to finish the connection of the South Malincha Series, and carry
the Coast Series to its junction with the South Parasnéth Series, whereby the triangulation ac-
ross the low swampy country was finished and a base of continuation established on the hills.

Mr. Peyton being directed to estimate the extra expense occasioned to Government by
the injudicious selection of the three stations above alluded to, placed it at Rs. 800; and
the Surveyor General deemed it his duty to call upon Captain Hill and Mr. Clarkson to shew
cause why they should not make good this sum. In their vindication it was alleged that
frequent interruptions arising from ill health had caused at critical periods much confusion
and embarrassment ; and as any parties working in so insalubrious a climate must be liable to
similar misfortunes, the more so in proportion to the zeal with which they exposed themselves
to the evil influence of the climate these causes were considered sufficient extenuation of the
mistakes which had been made. Captain Hill’s health had been so shattered by the climate
acting on an impaired constitution as to necessitate his resigning his appointment in the
Department.

The party left their recess quarters at Cuttack on the 2nd November 1852 and reached
the scene of their operations ncar Midnapore on the 19th
. PEESONNEL. . of the month. The work for the season consisted in clos-

J. Peyton, Faqr., Chief Civil Assistant. ing the South Malincha Series and connecting it with
}1;-. R. gfal‘;l;x;&??::irorut Slm Sub-:uilt- both the Coast and South Parasndth Series. To perform
» Xv.cls‘v;.in“hm ::éi Class , this, notwithstanding the preparations of the preceding
» ” ? season, there still remained three new towers to ercct, one
to raise, and two others that had been injured by storms to repair. Four new rays required

opening and almost all the others reclearing before the observations could be secured.

Season 1852-58.
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By the 1st January Mr. Peyton was able to commence final observations, and he suc-
ceeded in completing the season’s operations by the 22nd of April following, in spite of impedi-
ments caused by the prostration by fever in the early part of the season of his advanced party,
which was obliged to suspend all work for a time and proceed to Balasore for medical aid.
One of the sub-assistants, Mr. Blewitt, was forced to quit his post and take leave on medical
certificate for a couple of months. By the 1st March, however, the advanced party under Mr.
Clarkson was able to recommence the work of station selecting ; but it had hardly been a month
in the field, when Mr. Clarkson himself and a large portion of his native establishment were
again attacked by sickness. These successive visitations rendered it necessary to withdraw the
party from the field ; and Mr. Clarkson, who was the principal sufferer, was ultimately obliged
to proceed to sea for the recovery of his health.

Considering the nature of the country traversed during this season—teeming as it did
with the breath of death—the Surveyor General considered Mr. Peyton had acquitted himself
most creditably, and the out-turn of the work was as much as could be expected. The
casualties amounted to 12, five from fever and 7—out of 16 attacked—from cholera.

The operations in the flat country terminated with this season’s work and a hilly
tract was now reached which but for its notorious unhealthiness—the only time when it
could be entered with even comparative safety was during January, February and March—
appeared very favourable for triangulation.

Prior to taking the field Mr. Peyton had been directed by the Surveyor General to
make arrangements for the determination of the mean

Season 1853-54. sea level somewhere near Balasore, in order that the vertical
PrrsoNNzL. operations might have a new datum to proceed from, and
J. Peyton, Esqr., Chief Civil Assistant. : : . :
B, Crarkoon, e, Orvil 2nd Assitant. that the heights of the previous part of the Series might
Mr. F. C. Blewitt, 1st Class Sub-Assistant. 1 ] 1
W Tom T and e ‘be verified. And, as the Ganjam Topographical Survey

had been ordered by the Bengal Government to extend
its operations towards S8ambalptr, Mr. Peyton was further directed to throw out a flank
series of large triangles with a 14-inch theodolite to the west as far as Sambalptr, to furnish
a base of verification for the Ganjam party to close on.

The party left recess quarters at Cuttack on the 156th November for the Balasore Coast,
to carry out their instructions. Having been informed that a tide gauge already existed at
Balasore, and had been in operation for the past two years under the direction of the Marine
Board, Mr. Peyton did not consider it necessary to provide himself with one from Calcutta.
He was much disappointed, therefore, on arriving at the Tide Gauge Station, which was .
situated on the right bank of the Budhabalanga River, to find there was no mark defining
the mean height of the water, the object in instituting the observations having been appa-
rently to determine the time of the tides rather than the height of the sea. It was too
late now to procure a tide gauge from Calcutta; and Mr. Peyton accordingly set himself to
work to construct one. Finding the site selected by the Marine Board unsuitable, because.
it was too much exposed and too high up the bank, he selected another at the mouth of a
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creek called the Burda or Karsani Nala, running into the Budhabalanga River. Here he
conducted the observations of high and low water through a complete lunation, from the
8th December to the 10th January*. The mean height thus deduced was marked off on a pillar
on the bank and connected trigonometrically with the main series. This involved the selection
of a new station which was fixed on the sand heights of Chandiptdr immediately on the sea coast.

Mr. Peyton was especially fortunate in the time of year during which he conducted the
Tidal Observations ; for during the whole period of observation, beyond the usual mild northerly

* The tide gauge was erected in the river about 20 feet distant from the bank. A thick post was driven well into the bed of the
creek, and in a groove in the post was fixed a rod of well seasoned 84l wood carefully divided into feet and 10ths of feet. A wooden scaf-
folding was then constructed round the gauge lined with thick bamboo matting, so as to form an enclosure round it and secure it against wind
and wave. The height of the water was read off by the aid of an index board of light deal, which was well balanced and made to slide up
and down by means of a pulley at the top, and which at high water remained stationary and self-registering. The gauge was rendered
accessible at all times from the shore.

The observations were taken without intermission from the 8th December to the 10th January at the general rate of 4 tides per diem.
‘With the exception of the first two days, when only the times of greatest rise and fall were noted, observations were made at 5 or 10 mi-
nutes’ interval beginning a sufficient time before and terminating a sufficient time after high and low water. The gauge was occassionally
compared with a rod set up on the bank in order to ascertain that no alteration had taken place in the former. This was done with a
7-inch theodolite carefully collimated. No change was observed.

At the distance of 410 feet up the bank a pillar was erected, in which two markstones were imbedded at the height of 9-977 and
14'977 feet above the mean level of the water, but marked 10 and 15 feet respectively, the former being on a level with the ground.
This station was next connected rigorously with the main series and forms a triangle with the principal stations of Chandfpér and Nilgiri.

The following table contains an abstract of the Tidal Observations.

Synopsis of the Tidal Observations made at Balardmgarkf on the leoft bank of the Budhabalanga River, with a fized scale and
JSloating indez, self-registering at High Water.

)
DaTe Mean . < Moox's
. Reading Mean
Obmat | con | Bpee of | povelor | 2 Baxizxs
Month Day | tion Gauge Water s Age Transit
&~
d
1863 k. m. Seet Seet Seet d. h. m. D 7°2
December 8 415 815 7°8 6 547 Fair weather,

» » 10 29 2°9§ 520 5°550 ”

» » | 16 39 835 5°40 5650 »

» » | 2315 381 5'54 5°580 »

» 9 | 525 | 847 | 566 | 5640 85 | 7316 m ,
» » | 1139 328 519 5°875 »  Neap Tides.
”» » 17 30 8-60 5°32 5°940 »

» 10 015 3° 38 622 5°490 95 8 194 »

» » 6 25 8:96 658 5670 »

» » 13 20 2°70 626 5830 Olear and mild. N. wind.
» » 18 45 8-58 588 5640 "

» 11 1 30 180 678 57190 79°5§ 10°§ 9 1°§ ”

w oo 7 30 9°57 777 5685 | 615 »

» » 14 10 215 7°42 5860 | 53°0 »

» » 19 45 875 6-60 5°450 | 60°5 »

" 12 2 33 1°30 7°45 §roz5 79'0 1n-s 9 44°5 »

» » 8 15 10°21 8:91 5755 603 E. wind.

» » 15§ 17 850 5°960 §3'3 »

» » 20 30 9:20 749 5° 485 655 Clear. N. breese.

.
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breeze which blows at this time of the year, there was not a single instance of violent or
very inclement weather such as to cause any agitation of the water.

The observations of the final angles were commenced about the middle of January ;

Symopsis of the Tidal Observations—(Continued).

3
Dare Mean . ] Moon's
v Readin Mean
gll,me of on € Range of Level of g REMARKS
SerYa | Gauge Tide Water g
Month Day tion é Age Transit

1858 A m. JSeet Seet Seet d. h. m.

December 18 3 120 1"14 806 §°170 74°0 12°§ 10 29°3 Clear. N. breeze.
» » 8 45 10°62 9-48 5880 600 "
» » | 1545 157 905 6'095 | 530 »
» » 3t o 950 7°93 5°535 jo°1 »
» 14 4 o 0°'9o 8:60 5°200 745 13°5 11 161 »
» » 9 20 10°98 10°08 §5°940 59°5 ”
» » 16 28 1°32 9°66 6150 53°3 »
» ” 21 30 9°60 828 §°460 680 »

d

” 15 435 0°90 870 5°250 | 740 | 14’5 | 12 4°6 » Apogee 15°0
» » 9 40 11°21 10731 6035 57°5 w O 15°3
» » 17 & 1°325 9:96 6-230 51°0 »
» » 21 50 9°59 834 §°420 72’0 »
» 16 5 10 o°87 873 *230 71'0 15° 12 §4° »
» » 10 1§ 1118 10° 31 g'ozs 59°§ 58 47 » Spring Tides.
» » 17 35 1723 995 6-205 | 538 »
» » 22 30 9°55 832 57390 | 740 »
" 17 5 40 0°86 8:69 §°208 730 16°5 13 45°3 N. breeze.
” » 10 43 11°03 10°16 5940 55°5 ) »
» » 18 15 1°22 9°80 6°120 49°5 »
» » 3 o 9°50 8-28 5:360 | 740 »
»” 18 6 10 0°'go 8:60 §° 200 630 17°§ 14 35°1 »
» ” 11 18 10°73 9°83 5815 §6-0 » "
» » 18 40 127 9°46 6000 47°6 »
» » 23 40 9°20 7°93 5235 75°5 »
" 19 6 30 0°9I1 8-29 §°055 580 18°5 15 23°7 »
» » 11 45 10°31 9°40 5:610 §o'o »
» » 19 10 1°33 8:98 5820 44°5 »
» 20 o 1§ 8:59 7°26 4960 76-0 19§ 16 10°7 8trong N. wind.
» » 7 o 131 7°38 4°900 5§80 Very calm.
” » 12 3§ 982 8-61 §°515 50'0 "
» » 19 45 1°35 8:47 5585 51°§ »
» 21 o 45 843 7°08 4°890 74°5 20°§ 16 56°5 Strong N. wind.
o ”» 7 30 1°57 6-86 §°000 §6°3 Calm fair weather.
" » 13 3 9°32 7°18 57445 47'8 »
» » 20 12 170 7°62 §°510 §6°0 N. breese.
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when, after finishing with the stations in the plains, the party entered the hilly tracts of
Moharbanj, Nilgiri, and Keonjhar, in which it was employed until the end of March. Fever

then breaking out it was driven back to recess quarters at Cuttack. The advanced party
under Mr. Clarkson was attacked at the same time and had also to return to quarters.

8ynopsis of the Tidal Obeervations—(Continued).

B
Darx Mean . 2 Moon’s
: Reading Mean 2
Oime of | “on | Benge of | peveior| 8 Rruazxs
Month | Day | tion Gange Water g Age Transit
1853 Ao m. JSeet JSeet JSeet d. A m
December 22 13 | 802 6-32 4860 77°0 21°§ 17 41°§ N. breeze.
» » 7 58 211 5°91 5065 | 52°5 »
» 2 14 2 8:81 6-70 5° 460 47°0 ”»
» » ELE ] 188 6:93 §°345 64°0 »
. i d
» 23 2 45 781 5'93 4845 | 77°5 | 22'5 | 18 2679 n Q233
» » 9 20 259 §°22 § 200 50°§ » Neap Tides.
» » 14 50 8:32 5°73 5°455 | 460 »
» » 21 §5 1°84 6-48 5° 080 72°0
» 24 3 55 8°02 6-18 4°930 760 23°5 19 13°6 »
”» » 10 35 2°74 528 5380 518 ”
» » 16 30 805 5§31 5°395 | 480 n
» » 23 15 1:67 6-38 4860 | 75°5 »
”» 25 5 42 8:62 6-95 57145 60°0 24°5 20 3'2 »
» » 12 10 235 6-27 5485 530 »
» » 17 40 842 6-07 5°385 | 45°5 »
» 26 o 48 1°20 7°22 *4-810 79°0 25°§ 20 §6°7 N. breeze and light clouds.
» » 6 45 970 850 5°450 | 590 »
» » 13 25 175 7°95 5°725 490 »
» » 18 40 8:96 7°21 5°355 47°'0 »
» 27 32 5 o°84 812 4°900 82°0 26°5 21 §5°1 »
» » 7135 [ 1081 9°97 5825 | 356°7 »
» » 14 40 128 9°53 6-045 46°0 ”
» ” 19 30 963 835 5°455 | 540 »
» 28 318 065 8:98 §5°140 73'8 27°§ 22 581 E. wind, clear.
» » 8 15 11" 70 11°05 6°17 560 N. breeze, fair.
” » 15 45 1'08 10°62 6-390 480 »
" . 20 123 10°10 9:02 §°590 580 »
” 29 4 20 o°6o 9°50 5°350 73'0 285 o a ) » . d
» " 9 5 | 12:36 11-76 6:480 | 59°0 »  Perigee 29-4
» ” 16 so 1°00 11°36 6° 680 480 »
» » | 2015 | 10°7;3 975 5'875 | 67°0 »
d

» 80 5 10 062 1013 5685 70°0 oo o 39 n @ 300
» » 9 43 1260 11°98 6-610 §5°0 »
» . 17 §0 1'00 11-6o 6° 800 49°0 ”
» » 22 o 10°86 9°86 5°930 70°0 »
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The hilly portion of the country throngh which the survey passed was found wild in
the extreme and very thinly inhabited; the latter circumstance being attributed to the
devastation caused to the crops by wild elephants, which seldom allowed the cultivator to reap
his fields. Travelling was found very difficult and hazardous, clothed as the country was in

Synopsis of the Tidal Observations—(Continued).
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Darsn Mean . 2 Moox's
- Reading Mean ]
g::s]:-v:‘: on Ru’.;.’liec;.,e of Level of g REMARKS
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1853 A m. Seet JSeet Seet d. A m
December 81 5 47 o'j0 10°16 5°780 632°s 1'0 1 96 N. breeso, fair. Spring Tides.
" » | 10 23 12°66 11°96 6680 530 »
» » 18 27 102 1164 *6:840 45°0 »
» ” 22 52 11°0t 9°99 6-015 72°5 »
1854
January 1 6 37 o'81 10°20 §°910 59°0 30 311°9 »
” » | 11 22 12° 30 11749 6°5535 50°0 »
n w | 19 10 1°00 11°30 6-650 46°0 »
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» » 12 52°§ 10°88 9°58 6°09o 51°§ »
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» » 7 50 180 7°44 §°520 580 »
» ”» 13 35 9°73 7°93 57765 5o°o »
» » | 20 55 1°38 835 §°555 64°0 »
”» 5 1 47°5 8:60 7°23 4°990 771°0 6°0 5 342 N. breese.
» » 8 40 2-52 6-08 5560 560 »
”» » 14 47 8:73 630 5620 50'0 »
» » | 31 327°5 178 6°94 §°350 680 »
d
» 6 2 55 8-00 6°22 4890 79°0 7°0 6 17°2 D s5°9
» » 9 35 310 4'90 §°550 57°0 »
» » | 15435 790 480 §°300 | s0°0 »
» »n |32 7°§ 2°33 557 5115 74'0 »
» 7 | 4125 768 535 5'005 | 75°5 80 6 59°6 »
» ”» 10 42°5 352 416 5600 56°0 »
»” » | 16 30 7°34 3'82 §°430 52°0 » Neap Tides.
» » |23 25| 352 4'82 4'930 | 800 »
» 8 | 610 7°74 522 §'130 | 668 90 7434 »
”» » 12 47°5 334 440 5°540 56°0 ”
» » |18 o 7°30 396 57320 52°0 ”

® Highest result.
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impenetrable primeval forest. The party had to cut its way through jungle even in the
valleys ; and much time was consumed in marching from one station to another, owing to the
circuitous routes which had to be traversed.

Mr. Clarkson, who conducted the selection of stations in advance, succeeded in carrying
the approximate series as far as Cuttack. It was not found possible to detach him, as at first
intended, to prosecute the Sambalpir Branch Series; because the party was rendered short
handed by the resignation of one of the assistants, Mr. Low.

The final operations closed on the side Banidjori-Bol4, the approximate on the side
Dudud-Barnai.

The next season added another to the many disastrous ones which had befallen the
Coast Series, the whole party being prostrated with fever

Season 1854-55 in the early part of March.
3 Penton T P“;zf";‘;_ . Field operations had been resumed on the 2nd
. Peyton, Fsqr., ief Civil Assis . .
R. cni.-k.o..,’ﬁsqr., Civil 2nd December; but as it was too early to enter the jungles

‘W. Rossenrode, Esqr., »

Mr. Penny, 3rd Class Sub-Assistant, with impunity, advantage was taken of the proximity to the

sea of Chandiptir Station to complete there a series of
circumpolar observations for azimuth to 8 Ursee Minoris. This occupied the time till the end
of the month when, the healthy season having fairly commenced, the hills were entered, the
following disposition being made. The Head Quarters with Mr. Peyton commenced final
observations: Mr. Rossenrode, who had been specially appointed to this series in order to
accelerate its approximate operations in advance, was detained for that duty ; and Mr. Clarkson
undertook the Sambalpir Minor Longitudinal Series.
The season turned out an extremely sickly one, owing probably to the unusually wet
weather experienced during the cold months. Scarcely any of the party escaped fever; even
those who seemed proof against it from their previous immunity fell victims on this occasion.

Synopsis of the Tidal Observations—(Continued).
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» »n |20 75| 7763 533 4'965 [ 580 » Apogee 11°2
General Mean Level of Water = g-377 feet.
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The detachments under Messrs. Clarkson and Rossenrode were no more fortunate, these offi-
cers as well as their men suffering, the latter seriously.

The final operations brought the series as far as Cuttack and included two sets of cir-
cumpolar observations, that already mentioned at Chandipir and another at Cuttack.

The approximate operations, commencing from near Cuttack, were extended to beyond
Ich4pir on the sea coast, a distance of about 126 miles. The eastern flank was kept as near
the coast as practicable ; but the western fell in a very jungly and wild tract inhabited by
Khonds, an independent savage tribe noted for their observance of the Meriah Pooja, or the
offering up of human sacrifices in their religious ceremonies*.

The Sambalptr Series was laid out to within a few miles of that place. The country
was found extremely forbidding and inhospitable, very jungly and inhabited by a wild tribe
called Juanga, who do not depend on the cultivation of the soil for their support. The cloth-
ing of the females consists of two bunches of twigs with their leaves attached, one before
and one behind, which are kept in position by a strip of bark or a long string of beads: this
dress is not assumed from poverty or necessity, but from a religious observance of caste. The
women wear no blanket or covering at night but sleep between two fires. The men dress like
other inhabitants of the neighbourhood. Their villages are in the clearings of the forest and
their chief occupation is huntingt.

Mr. Peyton having now served for upwards of 32 years in the Great Trigonometrical

Season 1855-56. Survey of India, in which he had experienced many hard-

PERsONNEL. ships and privations, and bad been exposed to every

gl-alj’:ryt:;’x Baq, %‘;i:f‘g"gtﬁ'ﬁﬁ;ﬁ Cavalry, variety of. f:lima,te pe(fuliz?,r to this cogntry, an(.l ﬁnding. his
Astronomical Assistant. health failing and his sight becoming impaired, desired

R. Clarkson, Esq., Civil Assistant. . . .
W. C. Rowanrods, Eeq, Civil 2nd Assistant,  £0 retire from the service on the pension he had so well

Mr. F. Pouny, Srd Clase Sub-Asmistant. earned. He had in the performance of his duty had to
penetrate many malarious jungles, and had suffered severely from repeated attacks of fever
in its worst forms; and the effect of these bardships had at length begun to tell on his
constitution

* «“The Khond inhabit the central part of Orissa, and until the middle of the 19th century they practised the barbarous Meriah
¢ sacrifices to the deity of the Earth, whose votaries seek to propitiate him by the slaughter of human victims, generally children, who. are
“gtolen from neighbouring districts, and purchased by the Khond race for sacrifice, as no Khond can be sacrificed, and no victim is held
¢ acceptable unless purchased. This horrible practice is supposed to propitiate the God of the Earth, and induce him to bestow on the sacri-
“ficers abundant crops. At the period appointed by their priests a solemn feast is held, lasting two days and nights, which time is passed in
¢the most revolting drunken obscenity. On the third day the hapless victim is brought out and bound to a stake. The victim’s limbs are
¢ first broken, and the priest having given the coup de grace with an axe, the whole set upon it and hew the quivering body piece-meal each
¢ striving to carry away a bloody fragment to throw upon his own field. The British Government exerted itself strenuously to suppress this
¢ ganguinary rite, but the Khond adhered to it with obstinate pertinacity, and wherever force was employed against them, they defended their
¢ fastnesses with desperate courage”. Cyclopedia of India &c. Edited by Edward Balfour, L. R. C. 8. E. Second Edition, Madras 1873.

+ “The effect of the Juanga costume on a person who beholds one of these women for the first time is ludicrous enough, but it is
“in the dance that such appears preeminently ridicul They dance in a circle to the music, or rather noise of a large drum, beaten by
“the men, which marks the time, moving round and round in the same measured step, occasionally advancing towards the musicians and then
¢ receding from them, in the performance of which the Juanga ladies evince a strong disposition to attitudinize and make display. In the
¢ dance they bend gracefully forward, at an angle of 45° the left hand slightly holding the extremity of the long strings of bends, the right
“hand hanging down towards the knee. In such an attitude it must be evident that the stiff bundle of twigs in front will press inconveni.
“ ently against the legs of the dancer as she bendds forward, she therefore pushes it between them towards the renr which necessarily forces
« up the rear bundle, and as the materials of the sylvan crinoline are about as flexible as a birch broom, the effect of a dozen such tails bob-
“bing up and down torether in the dance is ludicrous to European eyes though the Juanga themselves do not eeem to consider the sight at
“ all promotive of laughter.” Ibid.
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Mr. Peyton entered the Trigonometrical S8urvey under Colonel Everest in 1823,
and first served on the Great Arc Series—Section 18° to 24°—in the deadly tracts of the
Mahddeo Mountains. On Colonel Everest’s departure for England he was employed on
the West Calcutta Longitudinal Series under Mr. Olliver. In these operations he suf-
fered severely from repeated attacks of jungle fever; at their conclusion he was attach-
ed to the Computing Office of the Survey, then just established, to enable him to recover
his health, and when it was restored he was again appointed to field duties. He shared in all
the varied operations of the Department :—in triangulation, in detail survey, in route survey, in
the measurement of base-lines and in celestial observations for determining arcs of amplitude;
and in all he earned the high appreciation of his official superiors. On the retirement of Mr.
J. Olliver, Mr. Peyton succeeded to the highest civil appointment in the survey, namely that
of Chief Civil Assistant, which he held for upwards of seven years, before his failing health
compolled him to seek rest in retirement from the service. It should be mentioned that
throughout his long service, whether in health or sickness, Mr. Peyton was never once absent
from his post.

On Mr. Peyton’s notifying his wish to be relieved of his duties, Colonel Waugh
selected Major Strange to succeed to the charge of the party. He was influenced in this
selection by the fact that the operations were about to pass into the Madras Presidency, to
which Major Strange belonged, and therefore it might be expected that advantages would
accrue from his knowledge of the country.

, Major Strange left Head Quarters at Mussooree on the 17th October 1855 and, march-

ing the whole way, reached Cuttack on ¢he 29th December. Mr. Peyton, who had taken the
field on the 20th December with the main party of the Series, on hearing of his near ap-
proach, returned to Cuttack to meet him. After a short delay at this place they started for
Dudué Hill Station, where the main party with the instruments was already assembled. Mr.
Clarkson had been previously detached to carry on the Sambalpir Branch Series, and Mr.
Rossenrode had been deputed to continue the selection of stations southwards from the side
Réegara to Girddbadi; thus Mr. Penny was the only assistant left with the camp.
) On arriving at Dudud the first task that presented itself was the examination and
adjustment of Troughton and Simms’ 24-inch Theodolite No. 1. This instrument had been
sent, during the previous recess, to the Mathematical Instrument Maker at Calcutta for the
purpose of being fitted with two additional horizontal microscopes—it originally possessed
only three—as well as of undergoing other minor alterations. It arrived at Cuttack when the
party was on the eve of taking the ficld, and Mr. Peyton abstained from completing the
adjustments until Major Strange should arrive. The task occupied fully nine days.

Final observations were at length begun on the 17th January; and Mr. Peyton, having
now rendered every assistance he could to Major Strange and having fully informed him re-
garding every branch of the undertaking which it concerned him to understand, took his leave.

The observations at Dudu4 occupied an unusually long time and were not completed
till the 24th January. The party then proceeded to Nimid4, which was reached on 1st Febru-
ary. Here there were only two angles, one of which had been observed by Mr. Peyton the
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previous season ; but as Major Strange had cause to doubt the isolation of the pillar he re-
measured it.

From Nimid4 the party proceeded to Chénchunid ; and although the direct distance he-
tween these stations was only 19 miles, the nature of the country was so adverse to travelling,
that five tedious marches had to be made before the station was reached. 'When the observa-
tions were complete an unusually large triangular error shewed itself in the triangle Chsn-
chunié-Gumadrid-Dudud. This induced Major Strange to visit Gumaéri4, at which the obser-
vations had been taken the previous year, before the platforms at the other two stations
were built. A revision of the angle at this station shewed that the builders of the platforms
had been guilty of carelessness, in not strictly maintaining the position of the station of
Dudu4 as fixed by Mr. Peyton.

It was at Gumadrié that Mr. Peyton’s party was prostrated by fever the previous year
and compelled to leave the field; and Major Strange had reason to fear the same catastrophy
occurring to himself; for after only nine days detention at the station, the number of men fit
for duty was so diminished by sickness that it was with some difficulty they were able to get
away. Several of the men attacked did not recover during the whole of the season. Fortunate-
ly the next station was in a fine open country where the party gradually improved in health.

On ascertaining with certainty that Dudu4 Hill Station had been tampered with, Major
Strange thought it advisable to return to that station and repeat the measurement of the
angles, which he did. He was much delayed however by his Observatory Recorder, Mr.
Penny, being incapacitated for duty by an attack of fever and being therefore obliged himself
both to record as well as to observe.

The weather, which throughout had been unsettled, now became very bad. During
the nine days the party was at Dudud, four very severe equinoctial gales occurred. The last
was a storm of great violence; the thunder burst close over the station and the lightning was
the most appalling Major Strange had ever witnessed, whilst enormous hailstones of a lenti-
cular form, and 3 inches in diameter, fell in such abundance as to form a high bank round
the tents, and the wind threatened every moment to sweep the camp from the summit of the
hill. The instrument was packed up four times in consequence of the threatening weather.

From Dudud the camp proceeded to Chiklikh4f, the weather during the five days march
being peculiarly fine; but no sooner was the place reached than a haze gathered on the horizon
and gradually extended over the whole country, so dense that neither heliotropes nor lamps
could penetrate it. A change of wind which preceded the south-west monsoon ultimately
cleared away the haze, but brought with it unfortunately both clouds and fog; and 19 days
were occupied in observing only two angles at this station.

From Chiklikh4i Major Strange proceeded to Barnai where there were three angles to
observe, and thence to Dhanéf to complete if possible the Dudui-Gumdrid double polygon
before closing work. Dhan4i was reached on the 3rd May and the atmospheric peculiarities
which presented themselves were so remarkable that Major Strange gave the following account
of them.

« Dhan4f Hill Station is on such a hill as any surveyor would at once single out from
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* ¢the landscape as the model of a trigonometrical point. On the verge of a hilly region of
“ great extent, it stands out a conspicuous and nearly symmetrical cone about 2,000 feet in
“height. The three rays to be observed from it stretched northwards. That to Chiklikhai
“ crossed some low ridges but was quite clear of them. The Dudud and Barnai rays passed
“high above a wide alluvial plain. It would naturally be expected that these very favour-
“able circumstances would ensure steady and well defined objects for observation: the con-
“trary however was the case., The lamps at night when they were visible at all were
“diffused, unsteady and dim. The heliotropes were such as I have rarely before seen except
‘““in the plains in bad weather. I repeatedly measured their diameter between 4 p. m. and
“sunset and found them to subtend from 20” to 30”. During the whole of my stay at this
“sgtation, comprising 8 days, the afternoon heliotropes were always what I have described
“when visible at all. In the morning the heliotropes were sometimes fit for observation
¢ though never steady or well defined”*.

Major Strange accounted for the phenomena as follows :—To the south and west of
Dhandi lay the wide expanse of the Chilka Lake, and beyond that the ocean. During the
day the air in the alluvial basin crossed by the rays must have become heated and much
rarified. Between 2 and 3 o’clock daily, the breeze set in from the sea and rushed past the
station to fill up the partial vacuum in this basin. This breeze being cool and coming in
contact with heated air naturally would cause considerable disturbance of the refraction.

The weather now became worse and worse; and seeing no prospect of executing fur-
ther work Major Strange decided to retire to recess quarters at Cuttack where he arrived on
the 16th May. '

Of the detached parties Mr. Clarkson’s was equally unfortunate with the main party.
That gentleman had looked forward to making use of the stations of the Ganjam Survey
wherewith to connect S8ambalpiir, but found on reaching his ground that they were quite
unsuitable. The country too was of such a character as to offer great difficulties to the tri-
angulation. A very high range on the northern flank supplied only one suitable station ; and
he found it far from easy to connect this with his points on lower ground. The camp was
early visited by fever which Mr. Clarkson himself did not escape. He commenced the final
observations at the end of February and completed them at three stations, viz., Lohdr, Jhar-
ghati and Murosil, when, he and nearly the whole of his party being prostrated by fever and
unable any longer to carry on field operations, they retired to Cuttack.

® The same atmospherical peculiarities largely affected the vertical angles as the following examples shew : —

Vertical Angles taken at Dhands.
L] I »
Dudué 8rd May 2* 25® Depression o 40 36'33
» ;3‘ » 2 33 2 40 32'66
LI : LI 3 3 ” 4° .99
Barnai 8d ,, 3 42 » 33 1004
» g:g n 3 43 » 33 1383
" 7 49 33 4742
Chiklikh&i Srd :: 3 54 Elevation 4 3860
” 4h ,, 3 50 » 42729
» 8th ,, 3 I ” 4 3881
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Mr. Rossenrode alone gathered a plentiful harvest. The approximate chain of trian-
gles laid out by him this season extended over a direct distance of 175 miles, and reached
latitude 17° 28, 26 miles beyond Vizagapatam. He was able to adopt as principal stations
many of the stations of the old Ganjam, Vizagapatam and R4jahmundry Surveys. He gene-
rally found them denoted by a pile of stones, but in no single instance did he discover the
slightest indication that these stations had ever possessed any more defined mark.

Mr. Rossenrode did not escape sickness. He was compelled by an attack of fever to
resort to Chicacole in the end of January; but on recovery he resumed work. All his party
also suffered more or less, and a Naik of the 5th Regiment, Madras Native Infantry, died.

The party again took the field on the 16th December 1856, the following dispositions
being made :—Mr. Clarkson resumed operations on the

Season 1856.57. , . .
Sambalptir Branch Series, on which the final angles re- -
. . . mained to be observed. Mr. Rossenrode proceeded a few
Major A. Strange, Astronomical Aseistant. . . .ox, s
R. Clarkeon, Esqr., Civil Assistant. days in advance of the main party to assist in constructing
‘W. Rossenrode, Esqr., Civil 2nd Assistant. o e .
Mr. C. Nhelverton, 1st Class Sub-Assistant. the platforms at two or three of the principal stations,
» F.Penny,  8rd Clams where some difficulties had to be surmounted ; after which

it was intended that he should rejoin Major Strange and continue with the main party till
the end of the season, and be ready to carry on the final observations should Major Strange
be incapacitated by sickness; an intention which was unfortunately frustrated as will be seen
hereafter. Mr. Shelverton, who had been posted to the party with a view to facilitating
secondary operations, proceeded to select a principal side near the Chilka Lake, from which to
carry a minor series northward along the coast to Balasore ; and Mr. Penny remained with the
" main party. The approximate operations, having already extended far ahead of the final,
were not to be pushed further this season.

A day or two before taking the field himself, Major Strange received a letter from the
Agent to the Governor of Fort St. George in Ganjam, informing him that the country in
which some of his proposed stations were situated, was in so disturbed a state that he judged
it imprudent that it should be entered with a smaller escort than a Company of Infantry, and
suggesting that the triangulation should be altered, and those stations abandoned. Mr. Ros-
senrode who was on his way to visit the stations in question—they were named Paukhera
H.8., Dungri H.S. and Udaigirf H.S.—was at once directed to place himself in communication
with the authorities, and to ascertain the exact state of affairs. Having been furnished with
a strong infantry escort under the command of a European Officer, he visited the stations and
built the platforms; but he reported so unfavourably of the state of the country, that Major
Strange felt it necessary to abandon the stations and make the Series single from the side
Girdéb4di to Réegard. It appeared that the inhabitants of that tract of country were almost
savages, acknowledging no authority and living chiefly by plunder; an unwieldy military
force would therefore have been required, not only with the main camp but with the detached
signal parties, the more so in that the inhabitants were now in actual insurrection. No local
labour could have been obtained ; and it would have been necessary to import coolies from the
surrounding tracts, the inhabitants of which are very averse to entering the ““Mahlias” as
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these hills are called. The climate too of these hills was of a most unhealthy character. The
three stations in question were therefore rejected and Mr. Rossenrode selected another, Mal,
on the coast.

In the meanwhile Major Strange with the main Party carried on the final observations.
The stations were visited in the following order :—Dhanéi, Chiklikh4i, Patharkumtd4, Khun-
débolo—where circumpolar star observations for azimuth were made —Chandikho and Tara
Tarni. At the last named station the weather became very unfavourable for observing, owing
to a dense and continuous haze. Sickness, too, which had sometime previously attacked the
party, increased considerably among the signal men, necessitating continual reliefs; and these
causes led to a detention at this station of 25 days.

The next station visited was Malti, where a fall of rain cleared the atmosphere for a short
time, and enabled the observations to be completed in two days. The camp then proceeded to
Girdabadi, Mr. Rossenrode who had joined it at T4rd Tarni being previously detached with
Mr. Penny to the coast to undertake secondary work. Doth these gentlemen had suffered
severely from fever, and Girddbddi being a very unhealthy locality Major Strange judged it
best not to take them there. The weather again became hazy, and for ten days not a single
observation could be taken: on the eleventh day fever attacked the camp and Major Strange
was one of the first victims. His attack was exceedingly severe; for eight days he was pros-
trated, but had to treat both himself and his men, for the native Doctor lay sick himself in
the camp at the foot of the hill 6 miles off. By degrees the sick were carried down the hill,
and lastly Major Strange followed in the same way, but only to find the camp theve had been
visited as severely as his own. Out of 20 men composing the military guard only 4 remained
free from fever; and nearly every man of the Native establishment was either then ill or had
lately been so. It was now the middle of April and it was evident that no further progress
could be made this season as the efficiency of the party was gone. Major Strange therefore
by medical advice proceeded to Pooree for the benefit of sea air; and Mr. Rossenrode who had
recovered some strength took charge of the party and marched with it to Cuttack.

Although so many were stricken by fever none of the cases proved fatal; but cholera
attacked the party on its way from the field and carried off 7 men. Major Strange describes
the fever as “ productive of the utmost debility and depression of both mental and physical
- powers, and when once imbibed into the system as extremely difficult of expulsion; as it
“precurs at short intervals, again and again, and deprives the patient at each recurrence more and
“more of the little strength that former attacks have left him’. Only one man of the main
camp escaped an attack of fever during this season.

Mzr. Clarkson was more fortunate in his operations; for notwithstanding that his party
also suffered very severely from fever at one time, he was enabled to finish the Sambalpir
triangulation, remaining in the field with this object until the 6th June.

Mr. Shelverton made rather slow progress with the minor series, partly owing to the
difficulty in effecting a good connection with the main series, arising from the complex form of
the sand ridge separating the Chilka Lake from the sea, and partly to the great delay that oc-
curred in clearing the rays of his minor triangles, that part of the country being covered
with dense clumps of bamboo jungle. Some of the rays occupied a strong gang of men 12
or 15 days each.
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Major Strange’s health compelled him to obtain a year’s leave on medical certificate,
Seasow 1857-58. and to proceed to the Nilgiris for change of air; thus the
PERSONNEL. charge of the party devolved on Mr. Clarkson. Mr.
R. Clarkeon, Esqr., Civil Assistant. Shelverton also was obliged to apply for sick leave for

‘W. Rossenrode, Eeqr., Civil 21d Assistant. . . .
Mr. J. H. Smith, 2nd Class Sub-Assistant. six months, to enable him to recover from the fever which
» F. Penny, 8:d » had attacked him, and he was afterwards transferred to

another party. One assistant was added to the party in the person of Mr. Smith, trans-
ferred from the Jogi-Tila Meridional Series. Mr. Smith left head quarters on 1st October ; but
owing to the disturbed state of the country, he was obliged to proceed vid Mooltan, Kurra.
chee and Bombay to Calcutta. He did not reach the East Coast Series till the 9th March.

The Party, which at that time consisted of Messrs Clarkson, Rossenrode and Penny,
left recess quarters at Cuttack on the 1st December 1857 ; and, after some delay owing to the
difficulty in obtaining coolies, because of the demand for them for service with the troops
moving northward, Térd Tarni was reached and final observations were commenced on the 29th.
Mr. Clarkson had been directed to retain Mr. Rossenrode with him to assist in the obser-
vations and to be prepared to carry on the work if he himself were attacked by sickness. By
the end of January observations had been completed at Malti, Girddb4adi and Dhob4 Dhobanf:
thus the most unhealthy tract was visited during the most favourable weather and great ex-
pectations were raised of an unusually large out-turn of work. But on reaching Récgard,
the next station, unusually large triangular errors presented themselves, the cause for
which could not be at first ascertained, and Mr. Clarkson proceeded with the triangulation
as far as Philsard, every succeeding triangle betraying a large triangular error. At length it
appeared that the instrument, which had recently undergone some alterations was at fault,
and Mr. Clarkson, having assured himself of this, proceedcd to revise the angles at Rdegard
and Girddb4di, after which Malti was revisited, where he thought some error in the angles
existed, but his anticipations in this respect do not seem to have been confirmed. The scason
was now too far advanced to admit of any futher revision being made and the party therefore
left the field.

The country traversed during the season had the character of being most unhealthy;
but sickness did not attack the camp till the month of March, by which time it had reached
Phtlsard. Forty-two men were here prostrated by fever in 3 or 4 days; but being speedily -
removed to another locality they recovered in about a month’s time. This attack Mr. Clarkson
attributes to the bad water at Philsard and not to jungle miasmata, as the country wes under
cultivation.

An insurrection having broken out in Sambalptr in 1857, the local authorities did not
PERSONNEL. consider it prudent that Survey operations should be carri-

Captain @. H. Saxton, 88th M. N. I. ed on anywhere in its neighbourhood; because that the
. O somard g e Sub-Assistast:  yild and excitable inhabitants would be easily influenced
» D 2;‘:‘;?:;’ oo » by designing people, who to gain their own purposes would
» J. Harper,  , » not improbably misrepresent the object of the operations.

In this tract of country two Topographical Survey Parties were working, viz., those under
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Captain Saxton and Lieutenant Depree. It then became a question as to how these establish-
ments could be turned to account; and the Surveyor General decided to employ them on the
minor triangulation along the coast, between the Chilka Lake and Balasore, which had been
commenced by Mr. Shelverton the previous year, and in the delineation of the coast line by
plane-tabling. Accordingly Captain Saxton received instructions to proceed to the Chilka
Lake to continue Mr. Shelverton’s triangulation, and Lieutenant Depree to Balasore to com-
mence the series there and work southwards; the intention being that both parties should
join work near False Point, and so finish the Series in one season.

Captain Saxton’s party, on arriving at its ground, moved rapidly up the coast selectmg
points, but not clearing rays or bmldmo stations, for which material had to be prepared.
By the end of February stations were selected up to a few miles beyond False Point Lighthouse,
a distance, exclusive of Mr. Shelverton’s triangles, of about 63 miles. Captain Saxton’s great
desideratum now was labour for jungle cutting, of which in the last 40 miles there was a great
deal. A large portion of the country was uninhabited jungle, under water at highest tides,
and intersected by formidable creeks and rivers. It was not until after considerable delay
that men could be procured from a distance; thus Captain Saxton’s expectation of finishing
the triangulation was frustrated. He superintended the jungle cutting himself as long as
he thought time permitted ; then, leaving nearly all his party to continue this, he retraced
his steps to commence final observations: these were begun on the 19th April and the last
angle was observed on the 29th May.

Lieutenant Depree’s party proceeded to Balasore, a detachment under Mr. King being
sent to Dhamra River to make preparations and lay out

S he triangulation in advance from that place. Li
Licatenant G. . Daproe, Bongal Avtillery. the triangulation in a vance from that place. Lieutenant
Med.G King. b Assistant Depree commenced observing on the 8th February. The
 RW Chow, o difficulties met with for the 25 miles south of Chandipér
» MacVitie, » »

were great, owing to the peculiar formation of the ground.
At a distance averaging 1 mile from high tide mark, runs a sand ridge or arria, from 4 to 15
feet high, evidently at some former period forming the coast line. This was covered with
an almost unbroken line of villages and gardens, so that the clearing of rays entailed the des-
truction of much private property and considerable expense in compensation. Work closed:
on the 25th May near Maip4ra River.

The next season the East Coast Series Party left Vizagapatam for the field on the 6th
" December, to commence operations in the neighbourhood of

. S‘;":ols:f:g‘ Berhampore : this station was reached on the 24th of the
R. Olarkaon, Beqr, Giril Amistant, month. The new instrument—Barrow’s 24-inch I'heodolite
Mr. -B.lﬂli:i‘:mnd Class Bub-Assistant. No. 2, which had been recently remodelled in the Mathe-

matical Instrument Department, Calcutta—had previously
arrived there, as had also the two Assistants Messrs. Ellison and Atkinson, who had been trans-
ferred from the Ganjam Topographical Survey. Of the Assistants who had been with the
party the previous season, Mr. Rossenrode had been fransferred to another party and Messrs,
Smith and Penny had resigned their appointments in the department.
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A few days were occupied at Berhampore by Mr. Clarkson in examining the several
adjustments of the instrument, in ascertaining the values of the scales of the azimuth
levels, and in familiarising himself generally with the manipulation. Réegara was then vsited
and the observation of final angles commenced. Mr. Clarkson detained Mr. Atkinson with
him to assist in the observatory, but detached Mr. Ellison to carry on minor triangulation
along the coast.

The weather continued favourable for observing until the 16th March ; but work was
delayed at times by sickness. Towards the end of January several of the party, including
Mr. Clarkson himself, were prostrated by fever for some days; and again early in March the
operations had to be suspended for several days from the same cause and two deaths occurred.
On arriving at Himdgiri the health of the party considerably improved, but the weather now
became very variable ; and haze, fogs and storms were very prevalent. Notwithstanding these
retarding causes and that fever still adhered to the party—two more deaths were occasioned
by it—the principal triangulation was advanced to the side Riwal-Pindi and brought out from
the unhealthy, wooded tract of Ganjam into more open country.

Mr. Ellison was employed in carrying a minor series, first from Bodagiri to Mal and
thence by the ports of Pindi and Calingapatam to Silihundam H.S8.

Mr. Howard who was a member of Captain Saxton’s party, took up the Coast Line
Minor Series where Captain Saxton had closed it the pre-
vious season and completed the observations as far as False
Point, that is as far as it had been laid out. He also executed a small portion of the detail
along the coast. He was afterwards compelled by sickness to take leave of absence.

Mr. G. R. Howard, 2nd Class Sub-Assistant.

The remaining portion of this series, hetween False Point and the part executed by

J. 0. Nioolson, Esqr., Assistant Surveyor. Lieutenant Depree, was completed during season 1860-61

Mr. B. W. Chow, lot Clase Sub-Assisiunt. by Mr. Nicolson assisted by Mr. Chew, both of whom

were detached from the Chota Nagpore Topographical Survey for the purpose. Their small

party suffered severely from fever while passing down the coast, and the greatest difficulty was

experienced in procuring supplies for the establishment as well as in obtaining labourers for
clearing rays and building the masonry platforms for the stations.

Major Strange, whose health had been restored by his residence in the Nflgiri hills
during the past two years, resumed charge of the East Coast

se:;:::i:o Series Party in August 1859.
Major A. Strango, Astronomical Assistaat, It had been anticipated that the party would take
R. Clarkson, Esq., Civil Assistant. the field earlier than usual this year; but continued unfa-
M. S Blitson ™ g ine Sub-dusistant. & rable weather prevented them until the 3rd December,
» Flyall, o 3rd o, when a change for the better appeared to have setin. This

proved of short duration; for on the 5th when the camp was pitched at the foot of Amném
Hill Station, the district was visited by a cyclone, which did considerable damage both by land
and sea. The camp was fortunately in a sheltered position and thus escaped much injury ;
though the gale blew with great violence and without intermission for ten hours. The storm
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however delayed operations for some days; and it was not till the 10th December that final
observations at Amnidm were commenced. Kandiwélsid, Pindi and Ré4wal were then visited
in order; and at the last named station a set of circumpolar star observations for azimuth
were made.

Up to this time Mr. Clarkson had remained with the head quarters’ camp to assist
Major Strange with the observations; but he was now detached in advance to carry on the
approximate series and took with him Mr. Ryall, while Mr. Howard was directed to take up
the minor triangulation along the coast from near Salihundam H.S. The latter found on
visiting the closing points of Mr. Ellison’s triangulation that owing to their proximity to
the coast they had become untrustworthy; and he had to work back some distance before he
found a base which he could depend on. He then carried the triangulation up to Vizagapa-
tam, when illness compelled him to close work.

The main party next visited Maripilli, Kumardf and Bor. At the last named station
some little delay was occasioned by finding that Pothbili, the station originally selected, did
not answer, and by the substitution for it of Marki H.S. on the same hill. Mé4rki and Gumrd
were then observed at; after which the operations fell beyond the limit of this section of the
Series. The remainder of the season was occupied in continuing the approximate series down
the coast, and in completing the Nalakonda-Pothkonda double polygon, which now forms
the last figure of the Bider Longitudinal Series; after which Major Strange proceeded to
select a site for the erection of a tide gauge and to establish a mark close by and connect it
with the triangulation.

The East Coast Series was continued during the next and following seasons until it
reached Madras, where operations terminated for the time being; but this portion of the
series appertains to the section of the triangulation of India known as the Southern Trigon.

Major Strange, hitherto a Brevet-Major only, having now attained his Regimental
Majority, was obliged, by the rules of the service then in force, to relinquish his appointment in
the Survey Department and revert to military duty, and the charge of the Party was trans-
ferred to Captain J. P. Basevi of the Royal Engineers. At the commencement of the next
field season, a tide guage having been previously set up at the site selected by Major Strange,
Mr. Clarkson was directed to undertake tidal observations for ascertaining Mean Sea Level.
The observations were made continuously from the 10th November to the Sth December
1860 both days inclusive.*

® 1. The site used for the Tide Gauge was in a back-water possessing a communication with the open sea, perfectly free at all times.
The water was always smooth in this back-water, even when the surf outside was highest. There was a bar, but in the lowest condition
of the tide there were 4 feet of water over it.

2. A stout, triangular framework, 15 feet high, was sunk into the back-water, about 8 feet from the wall of the Jetty, and set
nearly level and perpendicular. The framework was then loaded with stone to secure it in position ; and the two faces exposed to the
currents of the flood and ebb tides were protected by stones piled against them to within 2 feet of low water line : the upper portions of
these fuces were sheltered by bamboo matting. A wall, also of loose stone, was raised from the left angle of the framework to the Jetty,
to shut out the current and keep the water still for observation. The influence of the South Monsoon was by this arrangement also obviated.
The free access and escape of water was permitted from the space between the right angle of the frame and the Jetty. The triangular
frame was thickly coated with tar to guard it from destruction by sea insects.

8. The Gauge was prepared of well seasoned Teak ; the rod was 16 feet long and 8 by 2} inches in width and thickness; it was
painted white and carefully divided into feet sud tenths, the divisions being slightly cut in and painted bluck. The graduation was dis-
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The result of the observations was that the height of the ¢ Permanent Mark” on the
Jetty otherwise called the “ Vizagapatam Tide Gauge Station” was found to be 2:47 feet
above mean sea level.

tinct, and the indications on the gauge were read with facility even at night. The lower end of the gnuge rod was driven into the bed of the
back-water and close to the edge of the triangular frame till it met the rock. The gauge was then set vertical by a plummet and maintained
in this situation against the triangular frame by the insertion of little blocks of wood. The arrangement being complete and satisfuctory,
the gauge was next made fast to the frame by scrows.

4. A low, stout framework was also prepared for the *Permanent Mark”, with an opening about the centre, and was placed over the
Jetty station mark. The opening was adjusted to the station mark, and an iron rod about 1 inch square and 6 feet long let in : the lower end
of the rod was made even to let it rest fairly on the station mark. The rod was then made vertical by a plummet and secured thus by
wedges driven into the space in the opening: the base of the frame was next covered with lbose stone and a horizontal line cut into the
rod after being made to correspond to the 12 feet line on the gauge. The transfer of the line was effected with a small theodolite duly
collimated and set over an auxiliary mark fixed exactly on the line and equidistant from the gauge and rod : this auxiliary mark was reserv-
ed for subsequent examination during the observations. After the completion of these arrangements the contrivance for the permanent
mark was never touched.

6. The foregoing arrangements were completed sbout five days before the observations were commenced ; but all parties during this
time were instructed in the details connected with the work and mode of observation. Every coneecutive tide was observed when the
work was begun, and the readings on the gauge noted at every 5 minutes from half an hour before High or Low water to about a quarter
of an hour after. The highest readings were invariably recorded for the High and the lowest readings for Low water line. The Mean Sea
Level noted in column 6 of the synopsis is the mean of each rise end its successive fall; and the General Mean recorded is derived from the
whole of the observations, merely omitting the last, to afford an equal number of rises and falls.

6. Observations on the sun were taken every fifth or sixth day to keep correct mean time.

Synopsis of Tidal Observations taken at Vizagapatam Jetty Statiom during the months of November and December 1860.

DaTz Mean | Reading Mean MooxN’s
Time of | on the | Range of | Level Lunitidal
Observa- | Fixed | Tide of Interval Rmuarxs

Month Day tion Gauge Water Age Transit

1860 h.m. Seet Seet Seet d. A m. h. m.

November 10 o 37 357

» » 710 | 800 +4°43 | 5785

» » 1325 | 3°385 —4°65 | 5675

”» » 19 8 71°55 +4°20 57450 26°7 31 57°7

» 11 1 0o | 318 | —4'37 | 5°365

» » 745 | 810 +4°92 | 5640 9 47

» » 1355 | 3'94 —4'16 | 6020

” ) 20 2 7°50 +3°56 5720 277 22 54°1

» 12 152 2:82 —4°68 5160 |

» » 8 35 8-07 +5°25 57445 9 41

» » 14 52 [ 366 | —4°41 | 5°865

» » 20 18 7°40 +3'74 | 5'330 | 287 23 47°9

» lé 2 20 2°92 —4°48 5160

» » 9 8 810 +5°18 5°510 9 20

» ” 15 40 | 360 | —4'50 | 5850

”» ”» 21 18 7°25 +3°65 5425 0'3- 23 51°7 New moon

» 14 3 5 2°96 —-4°29 §'10§

» » 945 | 800 +5°04 | 5°480 9 53

» » 16 30 360 —4°40 5800

» » 22 o | 7713 +3'53 | 5365 13 © 544

» 15 350 | 339 | —374 [ 5260

” » 10 535 800 +4°61 5693 10 1

» » 17 5 4'25 —3'75 6125

» » 22 2§ 7°30 +3°0§ 5778 2°3 1 551
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The time of year was somewhat unfavourable for tidal observations on account of

the gales that usually visit the coast or prevail in the Bay of Bengal.

One gale occurred about

the 16th November in the Bay, and . the sea continued in a state of agitation till the 19th, as

Synopsis of Tidal Observations at Vizagapatam Jetly Statiom—(Continued).

Dars Mean | Reading Mean Moox’s Lunitidal
Time of | on the | Range of | Level unitida
Observa- | Fixed Tide of Interval Brminrs
Month Day tion Gauge Water Age Transit
1860 A m. Seet JSeet JSeet a. A m A m.
November 16 4 50 405 —-3°2§ 5675
» » 11 20 810 +4°05 6-075 9 25
» » 17 40 | 485 | —3'25 | 6475
» »w | 2318 [ y°20 | +2'35 | 6025 33 2533
» 17 512 | 475 [ —2°45 | §5°975
» » 11 50 | 818 +3'43 | 67465 8 g7
» » 19 20 | 5'20 | —2°98 | 6690 4'3 3475
» 18 o 22 7°15 +1°9§ 6175
» » 455 | 550 | —165 [ 6°325
» » 13 20 8:24 +2'74 6-870 9 32
» » 20 7 | 560 [ —2:64 | 6:920 5'3 | 4372
» 19 110 720 +1°60 6° 400
» » 6 40 5°50 —-1'70 6°350
» » 1352 765 | +2°x5 | 6575 915
» » 20 35 525 =2'40 6°460 63 5 2279
» 20 1 42 678 +1°'80 6°010
» » 73 | 540 | =135 | 6075
» » 14 30 6°90 +1°50 6°150 9 7
» ” 21 o | 4'85 | —2'05 | 5875 7°3 6 55
» 21 3 28 6°50 +1°65 5°675
» » 8 22 5§35 =115 5°925
”» ” 14 50 6°65 +1°30 6000 8 44
» ” 22 8 | 440 | —2'25 | 5°525 83 6 46°2
» 22 4 45 6-30 +1°90 | §5°350 .
» » 10 50 4'8o —1'50 5°550
» » 16 58 | 6715 +1°35 | 5°475 10 12
» » 23 o | 375 | —2°40 | 4°950 9°3 7 261
» 23 525 | 615 +2°40 | 4°950
» » 11 50 403 —2'10 5°100
» » 17 18 5°95 +1°90 §°000 9 52
» 9 23 52 3°30 —2°63 4623 10°3 8 6°2
» 24 6 15 6°30 +3°00 4° 800
» ” 12 42 3'75 —2°'5§ 5025
» » 18 20 587 +2'13 4°810 11°3 8 47's 10 14
» 25 o 23 300 -13-87 4°433
» ” 75 6-45 +3°45 4°728
» » 12 48 | 3°45 =300 | 4°950
» ” 18 52 580 +2°35 4625 12°3 9 31'1 10 4
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was evidenced by an unusual rise of water after the period of the highest spring tide. The
Government Steamer Dalhousie encountered this gale on its way from Moulmein and reported
it at Vizagapatam. But for this disturbance the whole set of observations were obtained

Synopeis of Tidal Observations at Vizagapatam Jetty Station— (Continued).

Dars Mean |Reading Mean .Moox’s
Time of | on the | Range of | Level Lunitidal REMaARKS
Observa- | Fixed Tide of Interval
Month Day tion Gauge ‘Water Age Transit
1860. hom | feo Seet | feet a | b om | Am
November | 26 o §§ 2'80 -3'00 4° 300
» » 7 50 6°80 +4°00 4° 800
» » 14 1§ 325 —3°55 502§
» » 19 40 §°98 +2°70 4°600 13°3 10 177 10 9
» 7 140 | 278 | =317 | 4°365
» » 8 38 7°00 +4'23 4°890
» » 14 30 | 333 | —3'68 | 5160
» " 20 5 6°20 +2°88 4760 14°3 11 76 9 47 Full Moon.
» 28 220 | 263 | =357 [ 4418
. » 8 58 6-98 +4°35 4805
» » 14 45 | 3°22 | —3'86 | s-of0
» » 20 52 6°25 +3°13 4685 15°3 12 06 9°44
» 29 345 | 2°45 —3'80 | 4350
» ”» 9 20 7°00 +4°55 4°735
» » 15 30 32°90 —4'10 4°950
s » 21 30 6:00 +3°10 4450 16°3 12 55°8 9°29
» 30 3 7 | 2'40 | =360 | 4200
n » 10 5 | 695 +4'55 | 4°675
» » 16 20 | 2790 —4'05 | 4'915
» » 31 35 | 590 | +3°00 | 47400 [ 17°3 [ 13 51°6 839
December 1 3 50 2° 40 -3'50 4°150
» ” 103 | 690 | +4'50 | 4650
» » 16 45 2°'90 | —4°00 [ 4'900 :
» » 22 35 5'90 +3'00 | 4°400 18°3 14 46°5 833
» 2 432 | 2265 | —3°25 | 4275
» » 11 20 675 +4°10 4° 700
» » 17 27 2'8s -390 4° 800
» » 3335 | 58 | +2°95 | 47335 | 19°3 | 15 39'7 8:48
» 3 § o 2°98 -2°82 4°390
» » 11 48 680 +3°83 4°890
» » 18 28 3'02 -378 4'910 20°3 16 30°6
” 4 o1s | 585 | +2'83 | 4435 ) 8 35
» » 5 58 3°40 =345 4635
” ” 12 22 | 6°55 +315 | 4975
» » 19 22 310 —3°45 4815 213 17 19°9
» 3 1 43 580 +3°70 4°450 9 11
» » 7 20 3765 —=2°15 4°725
» " 1332 | 630 | +2°65 | 47975
» » 2025 | 315 | —3'15 | 4735 | 22°3 | 18 84




under very favourable circumstances.

of a foot.; thus

The value above given is from the whole set of obser-
vations, 112 in number; but if the portion taken during the prevalence of the gale be treated
as an element of error, its rejection would effect an increase in the general mean of only 0'16

EAST COAST SERIES.

General Mean of 112 observations 2:471 feet

Owing to the great length of the East Coast Series, Colonel Walker—who had suc-
ceeded Sir Andrew Waugh in 1861—determined to intro-
duce a base-line near Vizagapatam ; and early in 1862 Cap-
tain Basevi, who was still in charge of the Series, of which
the operations were being carried on towards Madras, and
whose recess quarters were at Vizagapatam, was directed to select a site for the measurement
of a base-line near that place, it being situated nearly on the same parallel of latitude as the

Captain J. P. Basevi, R.E.
» B. R. Branfill.

»

98

2632 ,,

Difference 0161 ,,

XXXVII . c

Synopsis of Tidal Observations at Vizagapatam Jetty Station—(Continued).

Darts Mean |Reading Mean Moox's
Time of | on the | Range of | Level Lunitidal R
. Observa- | Fixed Tide of Interval EMARKS
Month Day tion Gauge Water Age Transit
1860 h. m. Seet JSeet Seet d A m h. m.
December 6 3 40 6:00 +2°83 4°575 10 20
» » 8 52 4°22 —1478 §°110
» » 15 1§ 6-45 +2°23 57335
» » 2t 58 3°20 —325 4°823 23°3 18 57°3
» 7 4 5 | 645 +3'25 | 4825 9 57
» » 10 1§ 400 —2°45 5235
» » 16 18 6°10 +3°10 5'050
» ” 23 28 2°90 =320 4°500 24°3 19 47°9
» 8 4 58 6°60 +3°%0 4°730 101
”» » 11 28 3°80 —~2°80 §°300
» » 17 2§ 6-18 +12°38 4'990
» »w | 2330 | 260 | —3°58 | 4°390 | 25°3 | 20 41°0
" 9 65 678 +4°13 4675 10 17 Not used.
General Mean Level of Water, e §°229
Transfer Mark at Jetty Station corresponding to reading on Gauge, ... . . 12:°000 feet.
General Mean Level of Water deduced from Tide Observations,.., o " e — 5329
Transfer Mark above Mean Sea Level, . . 6771
» » » Jetty Station Mark (by mmurement), e » — 4300

Jetty Station Mark above Mean Sea Level by Tide Observations,

2°471
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base-lines at Bombay and at Bider, and near the point where the Longitudinal Series between
Bombay and the East Coast would meet the Coast Series on the completion of its eastern
section, known as the Bider Longitudinal Series. On the 12th May, accompanied by Captain
Branfill, who had recently arrived at Waltair, he started for Vizianagram and commenced
the examination of the country. The ground proved of a difficult character, being undulating,
richly cultivated and intersected with watercourses; large tanks also for irrigation purposes
were very numerous, and valuable trees such as the mango, tamarind, palmryra, &c., were
very abundant; consequently it was not till after several trials that he eventually succeeded
in finding a suitable line on the undulating plain between the Military Stations of Vizagapatam
and Vizianagram, at a distance of about 15 miles to the west of the Port of Bimlipatam.
The ground was chosen before the commencement of the rainy season of 1862, when trenches
were dug to carry off the expected rainfall during the monsoon, and every precaution was
taken to keep the line dry. But when Captain Basevi took the field early in October, he
found the rains had been so heavy, that the surrounding tanks had been converted into lakes,
and the line lay submerged under a sheet of water, in some parts as much as 16 feet deep. -
By great exertions the water was drained off into adjoining ravines; and a portion of the line
was ready for measuring in December and the remainder had become fairly dry by the time
it was reached.

The details of the measurement of the Base-line will be found in Volume I, Section
VIII. It will suffice here to remark that its length is six and a half miles. It was divided
into three verificatory sections, which were subsequently checked by two series of triangles, one
on each flank of the base, to test the measure of each section against the others. The tests
were satisfactory; for the extreme difference between the measured length of the whole
base and its computed length by triangulation from either section, was found to be only
one inch.

The connection of the Base-line with the principal triangulation as well as the
verificatory triangulation between the sections were executed by Captain Branfill. He also
carried a line of levels from the south end of the Base-line to the Tide Point Station at
Vizagapatam.

In conclusion it may be remarked that the East Coast Series forms one of the bound-
ing chains of the section of the triangulation of India, denominated the South-East Quadri-
lateral. The whole length of the Series between its extreme stations, viz., Baniban and Gumrd,
measured along the coast, is about 466 miles, and the closing errors at Gumri in Latitude,
Longitude, Azimuth and Side, as calculated from Sironj, vi¢ the Great Arc Meridional and
Bider Longitudinal Series, and vid the Calcutta Longitudinal and East Coast Series were

in Latitude . 0”308 = 31 feet
»» Longitude e O0°228 =122
’, Az'muth (XY ] 8 .644

,s Side «.. 1 06 inches per mile in the side of comparison.
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The errors which were actually dispersed over the Coast Series by the Simultaneous
* °  Reduction of the South-East Quadrilateral, are

in Latitude «. 07250
»» Longitude «e O 404
,» Azimuth .. 6°254
»s Side ... 0 ‘29 inches per mile.

Dehra Din, May 1880. W. H. COLE, M. A.
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PRINCIPAL TRIANGULATION—ALPHABETICAL LIST OF STATIONS,

Amnim
Analbarid
Banisjorf
Baniban .

(Of the Calcutta Longitudinal Series).

Barnai
Bodégirf
Bodasil
Bola
Bolp4l
Bor .
Chénchunii .
Chandikho
Chandiptr
Chiklikhai
China Malapuram .
Cuttack
Daiterf
Déntin
Dariaptr
Deodongar
Dhan4i
Dhob4 Dhobani
Dhojibhangé .
Dudué
Géngra

EAST COAST SERIES.

——eotBlce——

LXV.

IX.
XXVIL
LXXXIV.

XXXVIL
XLIX.
XXX.
XXVIIL
XXVL
LXIIL.
XXXVL
XLIIL
XXIL
XXXIX.
LIV.
XXXYV.
XXIX.
XVL
VIIL
LIIL
XL.
XLVIIL
VIL
XXXVIIL
VI

Gird4béad{
Gumérid
Gumri
Harnkul{
Himégiri
Jogi Naifgdon
Jaki
Kélsdbhangd .
Kandiwélsd .
Kaplis

Katf
Khundébolo .
Kimhir4
Kistndpuram
Kitkisol

Kuadi
Kumarai
Mahendragirf .
Mal

Malti
Maripilli
Miérki
Megésin{
Mirzdpir
Nalakond4

XLVI
XXXIIIL
LXIX.
XIV.
LV.
XXI.
XII.

X.
LXII.
XXXII
XX.
XLIL
XXIII
LXVII.
XIX.
XI.
LXIV.
L.

LI
XLIV.
LXI.
LXVI.
XXV.

LVI.



C.

Natsal
Nilgirf
Nimidé
Pindi

PRINCIPAL TRIANGULATION—ALPHABETICAL LIST OF STATIONS—(Continued).

Patharkumitidé

Patns
Phtlsard

Réegard

Rémnagar .

Réwal
Sahéara

EAST COAST SERIES.

——ectogo—
III1. Sdlfhundam . . . . LVIIIL
XXIV. Samalia . . . LXXXVIL

(Of the Calcutta Longitudinal Series).
XXXIV. Saris4 . . . . IL
LX | Sétpautis e e XVIL
XLIL Sautid . . . . XIIL
XV.

Tard Tarni . . . XLYV.
LIL Tetulbaria . . . . V.
XIVIL 1 Gdeigit . . . .  XXXL
Iv. Vizagapatam base-line, North End LXVIIL
LIX. Do. do.  South End LXX.
XVIL | Yorfkanchémé . . .  LVIL




PRINCIPAL TRIANGULATION—NUMERICAL LIST OF STATIONS. 3_

EAST COAST SERIES.

——00l Q00—

LXXXIV .. Baniban. | XXIV Nilgiri.

(Of the Calcutta Longitudinal Series). XXV Megisint
LXXXVII . .. Samalia. ‘ e

(Of the Calcutta Longitudinal Series). XXVI . . . Bolp4l.
I . Mirzipar. | xxvyir . . Banisjord.
II Sarisd. | XXVIIT Bols.
111 . Natsal. XXIX Daiteri.
v . Ramnagar. XXX Bod4sil,
v Tetulbaris. XXXI . Udaigirf.
VI Géngré. | XXXII . Kaplés.
VII Dhojibhangd. | xxxIII Guméris.
VIII Darifptr. | xxxIV Nimid4.
X Analbarif. | xxxV Cuttack.
X Kalsdbhangs. | xxxvy . Chénchunis.
XI . Kadi. | xxxvir . Barnai.
XII . Juki. | xxxvIII. Dudu4.
XIII Sautid. | xxxXIX . . Chiklfkh4s.
XIV Harnkuli. | xi, Dhan4s.
XV Patnd. XLI Khundébolo.
XVI . Déntén. | xy,j1 . Patharkumtd4.
XVII Satpautif. | xTIIT Chandikho.
XVIII Sahéra. XLIV Malt{.
XIX Kitkisol. | xrv Téré, Tarn.
XX . Kai. | x1vI Gird4bads.
XXI . Jogi Naidigdon. | x1VII Réegard.
XXII Chandfptr. | x1vIII . Dhobé Dhoban.
XXIII Kimhirs.




4y,

XLIX

LI
LII
LIII
LIV
LV
LVI
LVII
LVIII
LIX

PRINCIPAL TRIANGULATION—NUMERICAL LIST OF STATIONS—{ Continued).

EAST COAST SERIES.

e QPR OO

. .« e BodAgiri.

. Mahendragiri.

Mal.

Philsara.

« « « + Deodongar.
« + o China Malapuram.
e e e e Himé4gird.
«- « « + Nalakonds.
« « «  Yarkanchdm4.
. +« « . S8élhundam.
« e e Réwal.

LX c e Pindi.
LXI e Maripill,
LXII . .. . Kandiwélsi.
LXIII e e Bor.
LXIV e e e Kumaréi.
LXV . e e Amném.
LXVI . Mirki.
LXVII . + + .« Kistndpuram.
LXVIII Vizagapatam base-line, North End.
LXIX e e e Gumri.

LXX  Vizagapatam base-line, South End.




PRINCIPAL TRIANGULATION—DESCRIPTION OF STATIONS.

EAST COAST SERIES.

1

The Principal Stations of this Series, when on hills or high mounds, consist of circular
masonry pillard from 3 to 3'5 feet in diameter, for the large theodolites to rest on, surrounded
by a platform of stones and earth-work about 16 feet square, on which the observatory tent
was pitched. Being almost invariably on the highest accessible points they rarely required
to be raised more than 2 or 3 feet. The pillars contain mark-stones placed vertically over
one another, the uppermost being generally flush with the surface. When in the plains,
and mounds were not available, towers had to be built ; these in the majority of cases consisted
of a solid, central pillar of masonry, with mark-stones at top and bottom and others placed
intermediately, a few eonsisted of perforated pillars of masonry with mark-stones placed in
the basement; in both cases they were surrounded by a mass of sun dried bricks to the level of
their surface for the observatory tent to rest on. In two instances the towers were of a hollow
rectangular form built of masonry throughout. Access to the ground level mark in the
perforated pillars and hollow towers was obtained by a passage constructed for the purpose :

for a full description of such towers, see pages 44 to 46 of Vol II of the “Account of the
Operations, &ec.”

The following descriptions have been compiled from those given by the Officers who executed the Series.
A few details, such as the name of a village or pergunnah within which a station is situated have been obtained from
the returns furnished by the civil authorities to whose charge the stations have been committed. The heights of the
towers are taken from a paper drawn up by Mr. C. Lane.

LXXXIV.—(Of the Calcutte Longitudinal Series). Baniban Tower Station, lat.
22° 81’, long. 88° 7'—observed at in 1848—is on an artificial mound in the village of that
name; pergunnah Balee, district Hooghly. The station, which is situated in a jhil, is only
accessible during three months of the year.

The tower is 89-42 feet high, and has mark-stones at top and bottom.

C.
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LXXXVIL—(Of the Calcutta Longitudinal Series). Samalia Tower Station, lat.
22° 26', long. 88° 18'—observed at in 1848—is on an artificial mound in the village of that
name in the Hanspokria jhil, about 1'6 miles west of the high road from Calcutta to Dia-
mond Harbour; pergunnah Nauhazéri, district 24-Pergunnahs. The station is inaccessible
during the rains, except by boats.

A hollow rectangular tower 63-08 feet high defines the station. It has a mark-stone at the top and another
at the bottom.

I. Mirzdptr Tower Station, lat. 22° 20’, long. 88° 6'—observed at in 1848 and 1850—
is situated about a quarter of a mile east of the village of that name. It is in the lands of the
village of Mirzéptr, thana Shdmpir and pergunnah Mandalghat, district Hooghly.

The tower is hollow and 3521 feet high, and has & mark-stone imbedded in the ground floor. Brél sema-
phore is 8'8 miles N.E., and Dhijé semaphore 2'9 miles S.E. by 8.

II. Saris4 Tower Station, lat. 22°15’, long. 88° 14'—observed at in 1848 and 1849—is
on the high bund of a square tank which supplies the town of Saris4 with water for domestic
purposes. It isin the lands of Saris4 village, pergunnah Muragatch4, district 24-Pergunnahs.

The tower is hollow, square and 8355 feet high, and has mark-stones imbedded in the usual manner,
Kamdlptr temple is 1 mile W.8.W., and Diamond Harbour semaphore 4'2 miles S.

ITI. Natsal Tower Station, lat. 22° 12’, long. 88° 5'—observed at in 1850—is on a
small mound on the right bank of the Gewakhali creek and on the lands of Natsal village in
pergunnah Mysadul, district Midnapore.

The pillar is solid and 33:00 feet high, with mark-stones placed init. Gewakhali, a large and well known
village, is 1 mile N.E,, and the Hooghly Point semaphore 20 miles E.N.E.

- IV. Rémnagar Tower Sfation, lat. 22° 5, long. 88° 12°—observed at in 1849 and
1850—is situated about 90 yards west of the little village of that name on the lands of
which it stands; pergunnah Duru Damnan, district Midnapore.

The pillar is solid and 38'00 feet high, with mark-stones placed in it. The bearings and distances of
surrounding objects are :—the village temple 89°32'; Phulbaris semaphore 214° 38', miles 8:61 ; Jigarkhali semaphore
77° 3, miles 227 and Jamélchok temple 288° 38', miles 2-96.

V. Tetulbari4d Tower Station, lat. 22° 5, long. 87° 59°—observed at in 1850—is on an
artificial elevation about three-quarters of a mile north of and in the lands of Tetulbarid
village; pergunnah Gumgarh, district Midnapore. The Patgada creek branches in three
directions about 30 yards north of the tower.

The tower is solid, 35-17 feet high, and has a central pillar of masonry, isolated from the ground level upwards,
in which are the mark-stones. The bearingsand distances of the surrounding villages are :—Chak-Patnd N.W. about
200 yards ; Mangal Chak E. about 0'25 of a mile; Nardin Chak E.S.E. about 400 yards and Boiil, a large village,
ES.E, 1'5 miles.

VI. Géngré Tower Station, lat. 21° 55, long. 88° 2—observed at in 1850—is within
the lands of the village of that name, on the right bank of the Hooghly river, in pergunnah
Gumgarh, district Midnapore.

The tower is golid, 30-00 feet high, and has a central pillar of masonry, isolated from the ground level
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upwards, in which mark-stones are imbedded at every 6 feet. The bearings and distances of the surrounding objects
are :—Géngré 225° 20', mile 0'66 ; Kedgri semaphore 200° 80, miles 313 and Sautkhali, semaphore N., miles 1°5,

VIL. Dhojibhangd Tower Station, lat. 21° 58’, long. 87° 52'—observed at in 1850—is
on a small mound on the south-west side of the village of that name in pergunnah Erinch,
district Midnapore,

The tower is solid, 24:00 feet high, and has a central pillar of masonry, isolated from the ground level
upwards, in which the mark-stones have been imbedded. The bearings and perambulated distances of the surrounding
villages are:—Handia 250° 0’, miles 1:045; Udakhali 308° 20', mile 0°'476; Baliachala 350° 35', mile 0-724; Tikisi
167° 46', mile 0125,

VIII. Daridpir Tower Station, lat. 21° 47’, long. 87° 55'—observed at in 1850 and
1851—is on an elevated sand ridge about 300 yards from the village of Dariéptr-Bamarid
which bears-137° 30/, in pergunnah Bélijors, district Midnapore. The road from Contai to
Kedgri passes about 3 miles to the west of the station, and the Rasalptr ferry is about 8:25
miles N. W,

The tower is solid, 20°00 feet high, and has a central pillar of masonry with mark-stones imbedded at top
and bottom. From the ground level upwards, the pillar is isolated from the surrounding structure. The bearings
and distances of the surrounding villages are :—Partdbptr 52° ', mile 0'6 ; Gopinéthpir 340° 0/, mile 0'3. A temple,
which stands on the same ridge as the station, bears 251° 40' and is distant 0'4 of a mile.

IX. Analbari4 Tower Station, lat. 21° 55, long. 87° 44'—observed at in 1850 and
1851—is situated on a mound 040 of a mile from the village of that name which bears
19° 40’, in pergunnah Narwadmut4, district Midnapore. The Rasalpir river, or Hidjilli creek,
flows about 150 yards south of the tower.

The tower is solid, 29-00 feet high, and has a central pillar of masonry, isolated from the ground level
upwards, in which the mark-stones have been imbedded. The azimuth and distance of the high temple of Arjunagar
are 172° 33', miles 2-08.

X. Kilsébhangd or Betgarid Tower Station, lat. 21° 46’, long. 87°43’—observed at
in 1851—is on an elevated sand ridge in pergunnah Majnémuté, district Midnapore. The
tower, although within the lands of the village of Kélsdbhangé, is locally named after that
of Betgarid which is the larger of the two.

The tower is solid, 30-00 feet high, and has a central pillar of masonry, isolated from the ground level
upwards, in which the mark-stones have been imbedded. The azimuths and distances of the neighbouring villages
are :—Kalsdbhangd 236° 5, yards 400 ; Betgaria 58° 0/, yards 400,

XI. Kadi Tower Station, lat. 21°52', long. 87° 84'—observed at in 1851—is on &
small mound in the village of Kidf in pergunnah Agrachaur, district Midnapore.

: The tower is solid, 80-00 feet high, and has a central pillar of masonry, isolated from the ground level
upwards, in which the mark-stones have been imbedded. The azimuth and distance of the high temple in the Kasba
of Agrachaur are 200° 24/, miles 3:90.

XII. Jik{ Tower Station, lat. 21°43’, long. 87° 33'—observed at in 1851—is on an
extensive range of sand hills running nearly east and west, and about 100 yards south of
the village of Jiki; pergunnah Mirgoda, district Midnapore.

The tower is solid, 28-00 feet high, and has a central pillar of masonry isolated from the ground level
upwards, in which the mark-stones have been placed.
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XIII. Sauti4 Tower Station, lat. 21°51’, long. 87°28'—observed at in 1851 and
1852—is on the high bund of a tank to thesouth of the large village of 8autis, in pergunnah
Burédichaur, district Midnapore.

The tower is solid, 30-00 feet high, and has a central pillar of masonry, isolated from the ground level up-
wards, in which the mark-stones have been placed. The azimuth and distance of Remu village are 265° (', miles 15,

XIV. Harnkulf Tower Station, lat. 21°41’, long. 87°21'—observed at in 1851—is
situated on a mound of this name on the right bank of the Sooburnrekha river in pergun-
nah 8héh Bandar, district Balasore.

The tower is solid, 30-00 feet high, and has a central pillar of masonry, isolated from the ground level up-
wards, in which the mark-stones have been placed. The nearest villages are Birhapél and Mininagar,

XV. Patnd Tower Station, lat. 21°47’, long. 87° 14'—observed at in 1851, 1852 and
1853—is on the left bank of the Sooburnrekha river at the northern extremity of the vil-
lage of Patné in pergunnah Jellasore, district Balasore.

The tower is solid, 36:50 feet high, and has a central pillar of masonry, isolated from the ground level up-
wards, in which the mark-stones have been placed. The Baptist Mission Chapel is 100 yards south-west of the station.
The azimuths and perambulated distances of the circumjacent villages are :—Stkdikhid 123° 28', mile 0-908 ; Bhelbari&
172° 24, mile 0432 ; Chakharié 209° 41', mile 0762 ; Bagaw4li 257° 55', mile 0'566 and Balamptr 357° 7', mile 0'464.

XVI. Déntdin Tower Station, lat. 21° 56, long. 87° 19'—observed at in 1852 and 1853
—is on the bank of a tank at the southern extremity of the large village of Déntén, on the
high road from Midnapore to Balasore, in pergunnah Déntin, district Midnapore.

The tower is solid, 30-00 feet high, and hasa central pillar of masonry in which the mark-stones have been
placed. The azimuths and perambulated distances of the circumjacent villages are :—Chaulid 248° 13', mile 0-743;
Gundurié 306° 34, miles 1:362; Jamud 326° 25, miles 2:024 ; Lakinagar 19° 30', mile 0975 and Bench4-Bigard
97° 25', miles 1:253.

XVIL Sétpauti4 Tower Station, lat. 21°56', long. 87°7'—observed atin 1853—is
situated on the thickly wooded flats to the west of the Sooburnrekha river and 0'67 of a
mile east of the well known temple of Sistarni, where a religious fair is held annually. It
is in pergunnah Naifigéon, district Midnapore.

The pillar is perforated, 85-17 feet high, and has a mark-stone at the ground level. Chandrekhagarh, a well
known ruined fort, lies about 2 miles N. of the station. The azimuths and perambulated distances of the circumjacen;
villages are:—Sétpautis 91° 4', mile 0489 ; Bisondthptr 101° 6, miles 1'614 ; Chandrekhagarh 133° 34', miles 1578 ;
Séstarnf 138° 83', mile 0714 and Negurid 168° 23', mile 0-898. .

' XVIILI. Sahdrd Tower Station, lat. 21°387, long. 87° 10’—observed at in 1851, 1853
and 1854—is situated in the village of Sahéré, pergunnah Bastd, district Balasore.
The pillar is solid and 85-00 feet high having mark-stones placed in it. The azimuths and distances of the
circumjacent villages are :—Agarpard 1° 56', miles 1'052 ; Gomanandi 150° 18', miles 1'838 ; Kusdi4 182° 17, miles
1-335 and Pénsé 345° 1', miles 0484,

XIX. Kitkisol Tower Station, lat 21°45’, long. 87° 2'—observed at in 1858—is in the
thickly wooded flats, south of the small Sonthal village of Kitkisol in the tributary estate of
the Moharbanj, district Asonkhali.

The pillar is erforﬁ‘oed and 3029 feet high. The azimuths and perambulated distances of the circumjaeent
villages are ;:—Kitkigol 233° 0, mile 0717 ; Karisol 246° 12/, miles 1'560 ; Barampir 316° 47, miles 2400 and the
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secondary tower station of Bincha 244° 28', miles 1040.

XX. Kati Tower Station, lat. 21° 35, long. 86° 59°—observed at in 1853 and 1854—is
in the wooded flats, about 6 miles north of Balasore: a Gosiin’s fakia (seat) is about 150
yards N.N.-W. The station is in the Moharbanj estate.

The pillar is perforated and 43-29 feet high. The azimuths and perambulated distances of the circumjacent
villages are :—Chasakand 48° 49, miles 1'164 ; Moespir 48° 49', mile 0401, and the Sonthal hamlet of Kiti 120° 28',
mile 0-083.

XXI. Jogi Naifghon Tower Station, lat. 21° 43', long. 86° 52'—observed at in 1853—
is situated about a mile from the Bird Balang river and 03 of a mile S.W. by 8. of the
village whence it is named : it is in the Moharbanj estate.

The pillar is perforated and 4123 feet high. The azimuths and perambulated distances of the circumjacent
villages are :—Dingré 22° 11', miles 1'524; Bartoné 50° 37', mile 0'995 and Kaifulia 122° 24/, mile 0-761.

XXIL Chandipir Tower Station, lat. 21°27’, long. 87°5’—observed at in 1854—is
situated on the sea coast, about 6 miles E.S.E. of Balasore, on a sand height on which are
built some bungalows belonging to the European residents of Balasore.

The pillar is perforated and 11-43 feethigh. The azimuths and distances of the following are :—Balrdmgarhi
tidoopoin:jOP 14, miles 2409 ; Balasore Jumma Masjid 114° €', miles 5842, and Balasore highest temple (spire)
121° 7', miles 6'4. ’

XXIII. Kimhird Hill Station, lat. 21° 40’, long. 86° 41’—observed at in 1853 and
1854—is on a low detached rocky hill in an excessively wild and jungly tract in the Mohar-
bhanj tributary estate, and takes its name from a remarkable rock at the top of the hill,
having the shape of an alligator.

- 'The station is marked on the rock in sité, and a platform has been built around it. The azimuths and
perambulated distances of the circumjacent villages are :—Gidis 133° 43', miles 1'277 and Baljora 164° 52, miles 1°454.

XXIV. Nilgiri Hill Station, lat. 21°28’, long. 86° 49’—observed at in 1853 and 18564—
is on a well known hill about 11 miles west of Balasore, immediately at the southern foot
of which lies the town of Nilgirf, which gives its name to the pergunnah or estate wherein
the station is situated.

The pillar is solid and contains two marks, the upper 2:02 feet above the lower which is engraved on
the rock iz sitd.

XXV. Megasini Hill Station, lat. 21° 38’, long. 86° 23'—observed at in 1854—is on
a lofty range of mountains of that name, clad with gigantic primeval forest in which the
“mango” and “jack” abound. The station is in the Moharbanj tributary estate, and is
approached from the village of Por4dis, lying at the eastern foot of the hill and about 8 miles
from the station.

The station is marked on the rock ¢n sit# and a platform has been built around it. Patamondi Rock is
S.E. by E. about 64 miles.

XXVI. Bolp4l or Barpil Hill Station, lat. 21° 22, long. 86° 30’—observed at in 1854—
i;niln the Nilgiri estate, and is approached from the village of Jugjurf which lies about 1'5
iles east.

The station is marked on the rock i» sit.
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XXVII. Banidjori Hill Station, lat. 21° 26, long. 86° 6'—observed at in 1854 and
1865 —is situated in a wild and hilly tract in the Keonjhar tributary estate, about 1'6 miles
8.W. of the little village of Baniajorf, which has been deserted on account of the ravages of
wild elephants. The approach. to the station from the plains is from Santoshpir, a large
village on the Baitarani river, about 8 miles to the south.

. The pillar is solid and contains two marks, the upper 167 feet above the lower which is engraved on the
rock tn sitd.

XXVIII. Bold Hill Station, lat. 21°16’, long. 86° 18'—observed at in 1854 and 1855—
is situated in the Keonjhar tributary estate, on the range of hills which skirts the plains of
Bhuddruck on the west. It is also a station of the Ganjam Topographical Survey. The
approach to it is from the small village of Khatkata which lies about 2 miles 8. W,

The station is marked on the rock in sitd.

XXIX. Daiteri or Kosarparbat Hill Station, lat. 21° 6', long. 856° 51'—observed at in
1856—is on the Mahégirf range of hills in the lands of Simli4 village of the tributary estate
of Keonjhar. The approach to the station is from the villages of Panchampir and Simili4 ;
the latter, a small hamlet, lies immediately at the foot of the hill to the north.

The station is marked on the rock in #i¢d around which a platform 2 feet high has been built.

XXX. Bodssil Hill Station, lat. 20° 56', long. 86° 4'—observed at in 1855—is on a low
detached hill in the village of 8ikind4, pergunnah Goldgém, district Cuttack, and is approached
from the villages of Baraguria and Chandia on the west, the latter lying at the foot of the hill.
The azimuth and distance of the Ganjam Topographical Survey station on the same hill, are
357° 52, feet 34'4; this was not used because it was not marked on the rock in sitdl.

The station is marked on the rock in sitd around which a platform 6 feet high has been built.

XXXI. Udaigiri Hill Station, lat. 20° 50, long. 85° 37'—observed at in 1855—is
situated on a hill about 4 miles west of the villages of Bhairptr and Btrabilli, which lie on
the left bank of the Brahmani river; it appertains to the village of Budbhibilli of the
Dhenkanil tributary estate. It is also a station of the Ganjam Topographical Survey. The
approach to the station is from the villages of Birébillf and Bhairpir.

The station is marked on the rock s &7 around which a platform 5 feet high has been built.

XXXII. Kaplas Hill Station, lat. 20° 41’, long. 85° 49’—observed at in 1855—is situ-
ated on a well known hill, in the lands of the village of Deogéon of the tributary estate of
Dhenkanal. Close to the summit of the hill are some Hind temples which are the resort of
hundreds of pilgrims at a certain time of the year. A point was selected as nearly as could
be estimated on the site of a station of the Ganjam Topographical Survey, the mark-stone of
which had been previously dug up and thrown away. The station is approached from the vil-
lage of Deogéon which lies at the north-western foot of the hill about 2 miles from the station.

. The station is marked on the rock in #i¢4 around which a platform 5 feet high has been built.
XXXIIL. Gumaria, better known as Sath 84jia, Hill Station, lat. 20° 34’, long. 85° 36'—

observed at in 18556 and 1856—is situated on a high hill and appertains to Baidiho Gun
Bahamba village of the tributary estate of Dhenkanal,
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The pillar is solid and contains two marks, the upper 2:17 feet above the lower which is engraved
on the rock in sitd. The village of Raidid lies about 2 miles 8., and the large village of Bhépir, on the Sambalpir
high road, about 4 miles W.

XXXIV. Nimida, known also as Nimorid, Hill Station, lat. 20° 46’, long. 86° 24'—
observed at in 1856 and 1856—is situated on a low rocky, detached hill about 2 miles from
the southern bank of the Brahmani river. It is in the lands of Nimid4 village of the Dhen-
kandl tributary estate. This point is also a secondary station of the Ganjam ,Topographical
Survey. . :

The pillar is solid and has two marks, the lower engraved on the rock in sitd ; the average height of the
platform above the surface of the hill is 5 feet. The village of Nimid4 lies at the south-western foot of the hill
distant 1 mile from the station.

XXXV. Cuttack or Barabati Hill Station, lat. 20°29’, long. 85° 54’—observed at in
1854 and 1855—is situated on a mound or bastion in the old ruined fort of Cuttack. This
point is also a principal station of the Ganjam Topographical Survey.

The station is marked by a stone embedded in the surface of a paka platform.

XXXVI. Chénchunié Hill Station, lat. 20° 30’, long. 85° 21'—observed at in 1856—is
in the Baramba estate and stands on the crest of the high and extensive range of hills,
forming the northern side of the valley of the Mahanuddy river and constituting the bound-
ary between the Baramba and Hindol estates. The tract in which the station is situated
appertains to the village of Chénchunid, is covered with impenetrable jungle and is almost
devoid of inhabitants, a few Khond hamlets, consisting of from two to three huts only, being
scattered over it. One of these hamlets is about 6 miles 8.W. of the station; its name as
well as that of the hill on which the station is fixed is Ch4nchuni4 : this hamlet is not visible
from the station. The summit of the hill is accessible from the southern side only, the best
route being by Barambagarh, the position of which place most closely defines that of the
station, the village lying S.E. by 8.

The pillar is solid and contains two marks, the upper 0'56 feet above the lower which is engraved on the
rock in sité. The average height of the platform above the irregular surface of the hill is 8 feet.

XXXVII. Barnai Hill Station, lat. 20°10’, long. 85° 42'—observed at in 1856—is on
the highest part of the well known hill of Barnai, a long, low, isolated hill lying in its general
direction east and west. The station is in the lands of Mokandprasid village, thana Khoor-
dah, district Pooree, and its situation is best defined by stating that the large town of Khoordah
lies to the N.W. by W. at the foot of the hill and distant 2 miles. The ascent is from the
north side and is very easy; at its commencement there is a small Hindd temple dedicated
to Debi, and held in some repute by the devotees of the neighbourhood. s

. The pillar is solid and contains two marks, the upper 202 feet above the lower which is engraved on
the rock in sité. The platform is about 6 feet high owing to the rock on which the mark is fixed being of a high
pointed form.

XXXVIII. Dudué Hill Station, lat. 20° 19’, long. 85° 28'—observed at in 1856—is on
a well known hill of that name, one of a numerous group of small hills which rise out of the
alluvial tract to the south of the Mahanuddy river, comprising the Bénki, Ménkdgorah and
Kuspalld districts or estates. The station is in lands of Kontkai village of the tributary
estate of Banki. There are many isolated hills near the station ; that, well known as Maha-
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arbat, or the Binki peak (a 1st class secondary station) is a higher hill than Dudu4, and
ies 5'3 miles E. by N. from it; another, lower than Dudué, named Péni-kdrerd (a 2nd class
secondary station) is 2'2 miles 8.E. by E.

The pillar is solid and contains two marks, the upper 1'95 fest above the lower which is on a stone
embedded in the foundation. The bearings and estimated distances of the surrounding places are :—Barpfit village
:lg .E.Eby Ei, mile1; Karddpalli 8. W. by 8., miles 1'5; Jagganithpr W. by N., miles 25 and the small town of Bénki

.N.E., miles 85,

XXXIX. Chiklikhéf Hill Station, lat. 20°15’, long. 85° 8’—observed at in 1856 and
1857—is on the highest part of a lofty hill, one of a group that forms the S.W. boundary
of the Kandp4ré tributary estate of the Cuttack Mahdls where it adjoins the Naidgarh estate;
the station is in the former. There are no large villages near the station, one of the nearest
is Kandpéarigarh, distant about 7 miles E, by N. The ascent which is 4 miles in length,
commences near the small hamlet of Bldhijhéri, distant about 2-5 miles 8.E.

The pillar is solid and contains two marks, the upper 1:52 feet above the lower which is engraved on
the rock tn sitd. The average height of the platform above the surface of the hill is a little over 3 feet.

XL. Dhan4i Hill Station, lat. 19°58’, long. 85° 22’—observed at in 1856—is situated
on the well known hill of that name conspicuous for its height and conical form, lying about
10 miles from the western shore of the Chilké lake, of which, as well as of the ocean beyond,
it commands a fine view. It is in the lands of Audhld village of the Ranpir estate and
about 6 miles N.E. of Ranptir Garh. The ascent which is rather difficult commences on
the north side of the hill, at a point opposite the village of Andarwé, which is distant from
the station 2'4 miles.

. . The pillar is golid and contains two marks, the upper 2:19 feet above the lower which is engraved on the
rock in sitd.

XLI. Khundébolo Hill Station, lat. 19° 51’, long. 85° 1’'—observed at in 1857—is on
the summit of the highest part of the elevated and extensive hilly tract lying to the west of
the Chilk4 lake and dividing Gumsir from Bhénptr. The hill on which the station is
situated belongs partly to the former and partly to the latter ; the part whereon the station is,
appertains to the village of Koréchéli in the Gumsir estate, district Ganjam. Thecountry
round is covered with heavy tree jungle and is very thinly populated; such small hamlets
as exist are inhabited chiefly by Khonds. The nearest large village is Kalsl{ in the Gumstr
estate and it is distant about 10 miles to the north-west. The ascent which is long and
easy, commences from the small village of Anptirné, distant about 5 miles N.E., and passes by
the deserted Khond hamlet of Réjan.

The pillar is solid and contains two marks, the distance between which is not forthcoming; the lower is
engraved on the rock in sitd.

XLII. PatharkumtGd4 Hill Station, lat. 20°2’, long. 84° 49’—observed at in 1857—
is on the summit of the highest of a moderately elevated group of hills in the Gumsir
estate of the Ganjam district, which derives its name from the cluster of rocks at its top on
one of which the station has been fixed. The ascent commences from near the village of
Khondbantd which lies to the N.E. and is inhabited solely by Khonds. The whole locality
is covered with dense jungle and is very wild and unfrequented.

The pillar is built of stones without cement of any kind and contains two marks, the upper 8:52
feet above the lower which is engraved on the rock ¢n sit?. The estimated bearings and distances of the circumjacent

<
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villages are :—Komisar S.E., miles 6 ; Mangarrdjpir S.E,, miles 6 and Russellkond4 S, W., miles 15.

XLIII. Chandikho Hill Station, lat. 19° 43’, long. 85° 12'—observed at in 1857—is on
the highest swell of a long but not high range, called the Bhélari range, the general direction
of which is N.W. and S.E,, and nearer its eastern than its western extremity. This range
is the boundary between the Bengal and Madras Presidencies. The site of the station is in
the lands of Nimaim4l village, pergunnah and thana Bhanpir, district Pooree. The ascent
commences from near the village of Nimaim4l 1'5 miles N.E. by E. from the station. At the
foot of the ascent is a spot dedicated to the worship of the goddess Chandi from whom also
the site of the station derives its name.

The estimated bearings and distances of the circumjacent places are :—the small town of Bhénpir N.E.
'Ilv.:y N., miles 6 ; the Barkil Déik Bungalow, on the edge of the Chilki lake, S. by E., miles 8, and Inanpir Temple
. N. E, miles 3.

XLIV. Malti Hill Station, lat. 19° 45’, long. 84° 40'—observed at in 1857 —is on the
easternmost of two peaks of an isolated hill of moderate height in the Gumsiir estate of the
Ganjam Agency. The western peak is of a conical form; that on which the station has been
fixed is flat-topped. By the eastern foot of the hill runs the high road from Barhdmpir
to Russellkonda.

The estimated bearings and distances of the surrounding places are:—Nimn4 village E., miles 2; Aské
Sugar Factory 8.S.E., miles 10 ; and Russellkondd N, by W., miles 12,

XLV. Téaré Tarni Hill Station, lat. 19° 29’, long. 84° 56'—observed at in 1857—is
situated on the summit of a well known small isolated hill close to the southern bank of
the river Rishikilid, and appertains to the village of Rdiptr in tdluk Barhdmpir, district
Ganjam. The station derives its name from its proximity to a temple, near the summit of
the hill, dedicated to the sister divinities T4ra and Tarni. The station is as nearly as possible
the same as that of “ Ryapilly” of the Ganjam Topographical Survey, which was found marked
by a pile of loose stones only.

The town of Piarsatampir and the large village of Partiplr are near the station but on the opposite
side of the river, the former about 3 miles N. W. and the latter 4 miles E. The small village of Rdipir lies about
0'75 mile N. E.

XLVI. Girddb4di Hill Station, lat. 19° 30°, long. 84° 25'—observed at in 1858 and
1859—is on an elevated peak of an extensive chain of high hills stretching nearly N.E. by
8.W., and .appertains to the village of Ching Kimidi, zamindiri China Kimfdi, district
Ganjam. The station is approached from the small village of Gobindptr. About midway
the path passes a hot spring called Tabt4 Péni from which the hill is well known. ‘

The pillar is solid and contains two marks, the upper 1'17 feet above the lower which is engraved on
the rock in sitd. The azimuths and distances of the following places are :—Gobindptr village 264° 30, miles 2'5 and
the large village of Pordméri, the residence of the chief of Sin Kimidi, 301°, miles 7.

XLVII. Réegard Hill Station, lat. 19° 18, long. 84° 42"—observed at in 1858 and
1859—is on the centre of three elevated peaks in a group of hills and about 2'5 miles 8.E.
of the well known village of Tarbari, in thdna Mohdri, tAluk Bard Kimidi, district Ganjam.
The other two peaks lie nearly N. and 8. of the station and are distant about 0°75 of & mile,

. The station is on the boundary between Mohdri and Bard Kimidi.
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The pillar is solid and contains three marks, the lowest of which is engraved on the rock in sitd and
the other two are respectively 1:83 and 3-17 feet above it. The town and station of Barhdmpar lie about 6 miles
E. and there are several Khond hamlets both on the eastern and western faces of these hills.

XLVIII. Dhob4 Dhoban{ Hill Station, lat. 19° 14/, long. 84° 23'—observed at in 1858
and 1859—is on a lofty peak of the same extensive range of mountains on which the station
of Girdib4di is fixed. It is in the lands of China Kimidi village, district Ganjam. The
hill is well known from a smaller peak, about half a mile N.E. from the station, called
Lohdkham, where a divinity of the same name is much worshipped by the hill tribe of
Saurds.

The pillar is solid and contains two marks, the upper 1:02 feet above the lower which is engraved
on the rock in sitd. The estimated bearings and distances of the circumjacent places are :—Digpondi, the residence
of the chief of Bar4 Kimidi 8. W., miles 10; Dhimrijhari village, from which the ascent to the station commences,
at the foot of the hill, miles 8 (by the path), and the Khond hamlet of Batarsings 8., mile 0'5,

XLIX. Bodagiri Hill Station, lat. 19° 2, long. 84° 38'—observed at in 1858 and 1859—
is on the summit of a low detached hill of that name in the lands of Tontpér and Boringf
villages, zamindéri Chikéti, district Ganjam.

The pillar is solid and contains three marks, the lowest of which is engraved on the rock in sitd and
the two others are respectively 275 and 438 feet above it. The estimated bearings and distances of the surrounding
villages are :—Bordngi N., miles 2; ’l‘ontl)l'xr, where a weekly market is held, N. K., miles 1'5; Polri N. W., miles 1'5,
and Dolgobindpir S.,; miles 2. The small town of Ichdpir lies N. E., miles 6.

L. Mahendragiri Hill Station, lat. 18° 58’, long. 84° 24'—observed at in 1858 and
1859—is on the summit of a lofty hill of that name in thédna Paldsf, zamindérf Mandis4,
district Ganjam. The hill is well known because of an old temple dedicated to Mahddeo
which is about 200 feet N.E. of the station. The station, which corresponds nearly with
that of the Ganjam Topographical Survey, which was only marked by a pile of stones, is at
the junction of four estates, viz., Bod4singd, Jalantrd, Mandisé and Parl4 Kim{di. The ascent
is by Sabédkot village.

The pillar is solid and contains three marks, the lowest of which is engraved on the rock in sit¢ and
the other two are respectively 2:73 and 404 feet above it. ‘I'he small town of Mandis4 lies about 7 miles S. E.

LI. Mal Hill Station, lat. 18° 47, long. 84° 33’—observed at in 1858 and 1859—is in
the lands of the village of Birimi on a low hill stretching about 1'56 miles, N.E. and 8.W.;
zamindérf Mandisé, district Ganjam. The hill originally belonged to Anképillf, but that
village having been abandoned it was attached to Birimi.

The pillar is solid and contains two marks,’ the upper 1:-50 feet above the lower which is engraved

::‘xl the rock in sitd. The village of Birimi lies E. N. E., distant about 1 mile and the sea coast is about 15
iles E,

LII. Phdlsard Hill Station, lat. 18°45’, long. 84°17'—observed at in 1858 and 1859—
is on the summit of a low range of hills stretching nearly E.and W. and about 1'56 miles
east of the village of Philsard, thdna Parld Kimidi, district Ganjam. The high road from
Barhémpir to Parl4 Kimidi passes along the northern base of the range.

The pillar is solid and contains two marks, the upper 183 feet above the lower which is engraved on
the rock in sit.

LIII. Deodongar Hill Station, lat. 18° 55, long. 84° 6'—observed at in 1869—is on a
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lofty and conspicuous hill appertaining to Ajaigarh or Ajaigada, a large and well known
village of the Saurd or Savara tribe; thina Parld Kimidi, district Ganjam. A path, 9 miles
in length leads to the station from the village of Namanagram.

The pillar is solid and contains two marks, the upper 1-85 feet above the lower which is engraved on
the rock in siz. 'The estimated bearings and distances of the surrounding villages are:—Ajaigarh N. E. by E,,
miles 3-25, and Namanagram S. E., miles 3.

LIV. China Malapuram Hill Station, lat. 18° 40’, long. 84° 6’—observed at in 1859 —
is on the highest peak of a lofty range of hills about 1 mile N.N.W. of the village of that

name in thana Parld Kimidi, district Ganjam. The high road from Parld Kimidi to Chikékol
is about 1 mile W,

The pillar is solid and contains two marks, the upper 0-63 of a foot above the lower which is engraved on
the rock in sitfh. 'I'he azimuth of China Malapuram village is 332° 22",

LV. Him4gir{ Hill Station, lat. 18° 49, long. 83° 50'—observed at in 1859—is on the
highest peak of a group of lofty hills, in tdluk Parvatipir, district Vizagapatam of the Madras

Presidency. The road to the station is from the village of Kurm4, about 6 miles to the E.
vid Polari and Gumrigor4. '

The pillar is solid and contains two marks, the upper 1'25 feet above the lower, which is engraved on
the rock in sitd. The azimuth and distance of the small Saurid village of Sigord are 208° 8', mile 1.

LVI. Nalakond4 Hill Station, lat. 18° 35, long. 83° 52'—observed at in 1859—is on
a low peak of a great range of hills, about 4 miles E. from the small military outpost
of Palkond4, in théna and tdluk Palkonda, district Vizagapatam. The main road from
Chikékol to Palkond4 passes about 1 mile W. of the hill, and the ascent to the summit is
by the small Khond village of Kotw4lsi at the western foot of the hill.

The pillar is solid and contains two marks, the upper 1:03 feet above the lower which is engraved on the
rock in sitd. The azimuths and distances of the following places are :—Angaridd bungalow 55° 7', miles 7'575, and
Gopélpir factory chimney §4°47', miles 5:455.

LVII. Yarikanchdm4 Hill Station, lat. 18° 44/, long. 83° 41’—observed at in 1859—
derives its name from Yarédkanchdm4, a divinity much revered by the Saurd tribe, and is on

a low hill about 3 miles N.E. from the large village of Viragotam, in thdna and téluk Pél-
kond4, district Vizagapatam.

The pillar is solid and vontains two marks, the upper 0-75 of a foot above the lower which is engraved on
the rock in sitd.

LVIII. Salihundam Hill Station, lat. 18° 20°, long. 84° 4'—~observed at in 1859—is
on the summit of an isolated hill stretching nearly E. and W., about half a mile E. of the
village of Kusélpird in tdluk Chikékol, district Ganjam. The small village from which
the station takes its name is about 0-75 of a mile E. The hill may be easily approached from

Chikékol and the port of Calingapatam, the roads from which places unite at Garé, a large
village about 1 mile S.E. from the station.

The pillar is solid and contains two marks, the upper 188 feet above the lower, which is engraved on
the rock in sitd. The azimuths and distances of the following objects are :—Singpir temple spire 108° 8', miles
4-380; Mr. Vally's bungalow 256° 35', miles 5:81°, and Calingapatam obelisk 280° 54’, miles 6598,
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LIX. Réwal Hill Station, lat. 18°32’, long. 83° 36'—observed at in 1859 and 1860—
is on a low hill about 1 mile S.W. of the large village of Gédngara, in thdna Pilkond4, tdluk
Pérvatipur, district Vizagapatam.

The pillar is solid and contains two marks, the upper 175 feet above the lower which is engraved on
the tl:)Ck in sitd. The nearest villages are Sitidipuram at the northern base of the hill and RAiwilss at the
southern base.

LX. Pindi Hill Station, lat. 18°20’, long. 83°48—observed at in 1859—is on the
the summit of a detached hill about 1'5 miles nearly 8.E. of the large and well known village
of Pandwi in the Vizianagram estate, tdluk Chipurupilli, district Vizagapatam. The nearest
village is Argam.

The pillar is solid and contains two marks, the upper 2-29 feet above the lower which is engraved on the
rock in sitd.

LXI. Maripilli Hill Station, lat. 18°20’, long. 83° 23'—observed at in 1860—is.on
the summit of an isolated hill of peculiar shape, outlying the Vindhya range to the east, in
thdna and tdluk Gajpatnagar, district Vizagapatam. The hill is very precipitous on its northern
face but slopes gently to the south, and resembles, a long wedge lying on its side. The ascent
commences from the village of Maripilli at the 8. foot of the hill. )

The pillar is solid and contains two marks, the npper 1-67 feet above the lower which is engraved on
the rock ¢n sitd. The city of Vizianagram is 16 miles 8. S. E. ’

LXII. Kandiwdlsdé Hill Station, lat. 18°8’, long. 83° 37'—observed at in 1859 and
1860—is on a bold prominent peak, the highest point of the most easterly group of a series
of detached hills and groups of hills running from Vizianagram towards the sea in a direction
generally easterly. Itisin tdluk Bimlipatam, district Vizagapatam. Theascent, which in parts
is somewhat steep, commences from the village of Kandimettu lying at the 8. foot of the hill.

The pillar is solid and contains two marks, the upper 1-08 feet above the lower which is engraved on the
rock in sitd. The estimated bearings and distances of the circumjacent places are :—Kandiwilsi 8.E., miles 1-5; Ram.
tirthang, a large village, N.W, by W., miles 2; Malidrd N., mile 1, and Rengs, a large village, S.W., miles 2,

LXIII. Bor Hill Station, lat. 18° 10’, long. 83° 20'—observed at in 1860 and 1863—

is on the summit of a small hill composed of a single rock rising about 250 feet above the

lain. A small ruined temple stands near the station and the spot is well known: it is in
thdna and tdluk Vizianagram, district Vizagapatam.

The pillar is solid and contains two marks, the upper 2:17 feet above the lower which is engraved on

the rock tn sith. The estimated bearings and distances of the circumjacent places are :—Guntiéré village S., miles 1'6;
Lilauti E., miles 1'5; Goridld N.-by W., mile 1,and the city of Vizianagram E. by S., miles 8.

LXIV. Kumard{ Hill Station, lat. 18°15’, long. 83° 7'—observed at in 1860 —is fixed
on one of the highest hills forming the eastern termination of the great Vindhya range. It
is distant in a direct line about 7 miles E. from Dewodi Mund4, the highest point of the
G4li Parvatam or G4li Kond4 group, and is considered the loftiest peak of the entire range.
The station is in the district of Vizagapatam, and the best route to it is from the large village
of Késfpuram or Késipatam, vid Kutdr, a small hamlet at the foot of the ascent, by the
Pioneer road to Raidwalsd, a village about 2600 feet above the sea. Thence a foot path leads

through an undulating and partially cultivated country to a small village on the northern

face of the hill and about 1 mile from the station.
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The pillar is solid and contains two marks, the upper 188 feet ubove the lower which is engraved on
the rock in sitd.

LXV. Amnam Hill Station, lat. 17° 57, long. 83° 31'—observed at in 1859—is close
to the sea, on the highest point of an isolated group of hills, and appertains to the village of
that name, in tdluk Bimlipatam, district Vizagapatam. A secondary station, also named
Amném, is on the same hill 1 mile W. by 8. of the principal station.

The pillar is sclid. The village of Amnim isat the foot of the hill about 1'5 miles N. W- by W.;
Bimlipatam lies about 6 miles S.W. by S. and Messrs. Arbuthnot’s great Sugar Factory at Chitiwilsd is about 3
miles W. S. W.

LXVI. Miérk{ Hill Station, lat. 18°3’, long. 83° 7"—observed at in 1860 and 1863—is
on a long, straight and elevated hill or range of that name, nearly, if not quite, detached
from the great main range on the south-western flank of which it is situated. The hill is
4 or 5 miles in length with a general direction E.N.E.and W.S.W. The station is not on
the highest part, and is nearer the eastern than the western extremity of the hill. There is
a secondary station of the same name on the hill, distinguished from the principal station by
the absence of a platform. The principal station is in thdna Lakavarapukotd, district Viza-

patam. The ascent is on the southern side of the hill and commences opposite the small
hamlet of Pothbandpilli.

‘There is but one mark engraved on a projecting piece of rock in sitd forming the nucleus of the pillar.
The azimuth and distance of Wailpada village are 38° 59', miles 4'977. The station mark of 1860 is identical with
that employed in 1863.

LXVII. Kistndpuram or Kistdpuram Hill Station, lat. 18° 0’, long. 83° 22’—observed
at in 1863—is on the top of an isolated, rocky and precipitous hill in the district of Vizaga-
patam, known by the name of Padmanibham, which rises to a height of about 1000 feet
and is crowned by a temple, a conspicuous land mark for many miles round. The station
is on the second terrace immediately W. of the temple, 25'5 feet distant from the S.W.
corner and 2875 feet from the N.W. corner of the temple, the western side of the temple
at 1'5 feet above its basement terrace being 17 feet wide. The ascent commences from
the village of Padmanibham at the S.E. foot of the hill from which flights of stone steps
lead to the top.

The pillar is solid and contains two marks, the upper 325 feet above the lower which is engraved on
the rock ¢n sitd. The surrounding places are the village of Kistnapuram S. E. close by the hill ; the city of Vizianagram
N. E. by N. 10 miles, and the sea port of Bimlipatam S. K. 10 or 11 miles.

LXVIIL. Vizagapatam base-line, North End, lat. 18°1’, long. 83° 16'—observed at in
1863—is situated in the Srungaraptkotd taluk of the Vizagapatam district, about 0-75 of
a mile S.E. of the village of Rémbhadrdpuram-Agraharam, and nearly 2 miles N.W. from
Alamand4 Auxiliary Hill Station of the base-line verificatory minor triangulation.

The foundation of the station is a solid mass of rubble masonry 9 feet square, and 4 feet deep below the
ground level, resting on a hard bed of gravel. In the foundation, but isolated from it by an annulus, there are 3 circular
mark-stones, 38 inches in diameter by 6 inches thick, the lowermost resting about 2 feet from the bottor, and the
two others in order vertically, at intervals of 3 inches apart, Above the ground level there is a platform of cut-stone
masonry, 8 feet square and 1 foot high reaching to the edge of the annulus; there is also a fourth mark-stone resting
over the others and separated from the nearest by a 6-inch layer of masonry. In the lowest mark-stone a dot sur-
rounded by a circle has been engraved on the stone, on the others the mark is the usual dot on silver in a brass plug
1 inch square by 2 inches deep let into the stone. The three upper marks were carefully plumbed over the lowest
one. A pyramidal stone cap about 20 inches square by 15 inches high hollowed out at the base, protects the upper-
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most mark, and a cut-stone masonry dome rises to the height of about 12 feet over the station. The dome is without
opening so to prevent access to the marks. The uppermost mark is the one to which the measurement was

:clelf};rred.

LXIX. Gumra Hill Station, lat. 17° 56', long. 83° 17°—observed at in 1860 and
1863—is on the summit of the highest of one of the numerous groups of comparatively low
hills lying between the great range and the sea. The hill is in tiluk Vizianagram, district
Vizagapatam, and is locally well known as Gumrikondd. The ascent which is easy, com-
mences from near the village of Sonkarapalam.

The pillar i8 solid and contains two marks, the upper 1-88 feet above the lower which is on a stone
imbedded in the foundation. The small village of Sonkarapalam is about 1 mile W. The cantonment of Vizianagram
is. visible from the station. The upper mark of the station of 1860 is identical with that employed in 1868,

LXX. Vizagapatam base-line, South End, lat. 17° 56’, long. 83° 14'—observed at in
1863—is situated in the Anképilli tdluk of the Vizagapatam district, on the northern slope
of the rocky ridge running E. and W. between Gumrikond4 and Nandimetta. The village
of Bulgottam lies about 0'3 of a mile to the E.N.E., that of Kotwils4 being about 3 miles
distant.

It was built in the first instance as a simple platform station, with 8 circular mark-stones each 38 inches
in diameter and 6 inches thick, placed vertically over each other, the lowest stone resting on hard clay 2 feet below the
surface of the ground, with a 4-inch layer of masonry between the bottom and middle stone and a 9-inch layer between
the middle and top stone. Subsequently a wall of cut-stone masoury 1-5 feet thick and forming an enclosure of 5
feet 10 inches square was built round the mark-stones to the depth of 4 feet below the ground for the better protec-
tion of the marks and to serve as a foundation for the dome erected over the station. The mark as usual is represented
by a dot on silver in a brass plug let into the stone. Each of the 3 stones has this mark, the two upper ones being
carefully plumbed over the lowest. The uppermust mark is the one to which the measurement was referred ; it is pro-
tected by a brass plate about 1 inch in diameter carrying a coarser mark for the signallers to plumb over. A pyrami-
dal stone about 20 inches square by 15 inches highl,TZollowed out at the base, is placed as a cap over the mark, and a
cut-stone masonry dome rises to the height of about 12 feet over the station. The dome is without any opening so to
prevent access to the marks,

February 1876. W. H. COLE.
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Nore.—Consequent on modern alterations of district and other boundaries, the sites occupied by the
stations are now included in civil divisions of territory which differ sometimes from the district, pargana or
village, recorded in the preceding descriptions of stations: a suitably modified statement of the sub-
divisions in question is accordingly given in the following table, and is derived chiefly from the annual
reports, up to 1879, made by the Civil Officials to whose care the stations have been committed.

The spelling of names is in accordance with that given in the lists of more important places published
under the orders of Government whenever such names occur in the lists.

No.

Local name

District

Pargana, &c.

Village

Remarks

LXXXI1V

LXXXVII

II

II1

v

VI

Bargachhia
Samali
Mirzapur

Sarisha
Natsal

Rémnagar

Tetulbaria

Howrah
24-Pergunnahs
Howrah

24-Pergunnahs

Midnapore

29

2»

P. Balia, Th4.
Jagatballabpur

P. Magura, Tha.
Bistopur

P. Mandalghit,
Thé. Shampur|

P. Muragéchha,
Tha. Diamond
Harbour

P. Maishadal,
Thé4. Maslan-
dapur

P. Doro, Th4.
Sutahita

P. Gumgar,
Thé. Nandi-
grém

Bargachhia

Samali

Mirzapur

Sarisha

Natsal

Rémnagar

Tetulbaria

Hooghly in 1876.

Washed away by the river

Nore.—Stations LXXX1V ard LXXXVII appertaiu to the Calcutta Longitudinal Series, P. stands for Pargana and Thi. for Thdna.
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No. Local name District Pargana, &c. Village Remarks

VII Dhajibhanga | Midnapore P. Erinch, Thé. | Lakhibazar
Nandigrém

VIII Daryapur ”» P. Balijora, Daryapur
Th4. Contai

IX Analbaria " P. Nurwamat- | Analbaria
ha, Thé4. Bhag-
wénpur

X Betgaria P.Méjnamutha, Betgaria

” Thé&. Contai

XI Kudi Midnapore P. Egrachor, | Kudi
Thé. Egra

X1 Juki 9 P. Mirgoda, Juki
Tha. Raghu-
nithpur

XIII Sautia 2 P. Buraichor, | Sautia
Th4. Déntan

X1v Haran Kuli | Balasore P. Shéhbandar,| Haran Kuli
Thé. Béliap4l

Xv Patna »» P. and Th4. | Patna
Jellasore

XVI Bidyddhar | Midnapore P. and Thé. | Near Bidyddhar
Déntan Tank

XVII Stphti » P. Nayagrém, | Sktpéti
Th4. Gopibal-
labhpur

XVIII Shaharah Balasore P. and Th4. | Shaharah
Basta

XIX Kitkisol Moharbanj Zillah Asankha-| Kitkisol
i

XX Kanthi » Zillah Gurdeo- | Kanthi
lia

XXI Jogi Naya- » Zillah Haripur | Jogi Nayagaon

gaon L

P. stands for Pargana and ThA4. for Thina.
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No. Local name District Pargana, &c. Village Remarks
XXII Chandipur | Balasore P. Déshmalan, | Chandipur
Thé&. Balasore
XXIII Kimbhiria | Moharbanj Zillah Kunta
Karkachia
XXI1V Sunichot Hill| Nilgiri Kh. Nilgiri Nijgarh
XXV Meghésani | Moharbanj Zillah Podadiha Meghésani
XXVI Bona Hill | Nilgiri Kh. Nilgiri Gursahi
XXVII Baniajori Keonjhar Santoshpur Baniajori
Hill Dandpat in
nandpur
XXVIII | Bonla Hill » Anandpur Kathkota
Dandpat
XXIX Dethali Hill 9 Rebna in Hun- | Simlia
da Dandpat
XXX Barsil Cuttack P. Golgan, Th4.| Sukinda
Dharmsh4la,
Kh. Sukinda
XXXI Udayagiri | Dhenk4n4l Bisi Panmal Budhibili
XXXII Kapilds Hill » Bisi Bamapara | Deogaon
XXXIII | Satsejia » Chondesh Go- | Baidiba Garh
vind Prasid | Baliamba
Bisi
XXXIV | Nimdha » Bisi Upperdesh | Nimdha
XXXV Barabati Cuttack Cuttack Cuttack
XXXVI | Chanchunia | Baramba Zillah Paschim-| Chanchunia
dig
XXXVII | Barundi Hill | Pooree Th4. and Kh. | Makundaprasid
Khorda
XXXVII | Dudhia Mun-| Banki Zillah Banki | Kontkai
' dia
XXXIX Rajgiri Khondpara Khondpara Budhijhari

P. stands for Pargana, Thai. for Théna and Kh. for Kilah,
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No. Local name District Pargana, &c. Village Remarks
XL Dhanai Hill | Ranpur Zillah Gandi- | Close to Andhla
berh
XLI Ganjam T4luk Gumsur | Korachelli
XLII » » Khonda Galleri
XLIII Nimaimal | Pooree P. and ThA4. Nimaimal
. Bénpur
XLIV Ganjam Téluk Gumsur | Malati
XLV v . 5 Barham-| Réipur
pur
XLV1 s 2 Taluk Chunia | Chunia Kemidi
Kemidi
XLVII vee » T4luk Pedda | Turubuddi
Kemidi
XLVIII » T4luk Chunia | Chunia Kemidi
Kemid:
XLIX » T4luk Chikati | Tutipur and Bo-
riga
L . » »s Mandasa Palasi Tanna
LI » » » Bidini
LII . Ganjam Thluk Parla Ke-| Phulsara
midi
LIII . » 2 2 Ojaigada
LIV » »” » China Malapu-
ram
LV Kimagiri Vizagapatam | T4luk Parvati- .
pur
LVI Nalakonda » Téluk Palkonda) .
LVII Yarakanche- » » »
ma
LVIII Ganjam s»» Chicacole| Puserlapadu
hamlet

P. stands for Pargana and Thé. for Théna.
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No. Local name District Pargana, &ec. Village Remarks
LIX Ramal Vizagapatam | Taluk Parvati- | Rawalsa
pur
1X Pindi » T4luk Chipuru- e
pilli
LXI Maripilli » Téluk Gajapati-| Maripilli
nagar
LXII Kandivalsa ,, Téluk Bimlipa- | Kandivalsa
tam
LXIIX Bar » T4luk Viziana-
grém
LXIV Kamarai 2 .
LXYV Amanam 2 Tiluk Bimlipa-| Amanam
tam
LXVI Mariki s T4luk Srunga-
varapukota
LXVII Kistnapuram s T4luk Viziana- | Padmanabham
grim
LXVIII » Tdluk Srunga- .
varapukota
LXIX Gumara » Taluk Viziana- v
grém
LXX . ’ Téluk Anaka-
palli
May 1880. J. B. N. HENNESSEY,

In charge of Computing Qffice.
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PRINCIPAL TRIANGULATION. TRIANGLES.
EAST COAST SERIES.
Distance
No. of ; Spherical Corrected plan
tri:ngle Station %x::lsa l'relmglep °
Log. feet Feot Miles
n o ' n

Baniban, LXXXIV ‘34 64 23 2096 48683082 73842°'8 13°985

1 Samalia, LXXXVII ‘34 56 2 1091 48319819 67917°% 12°863
Mirzépur, I ‘34 59 34 2833 48488746 70611°4 13°373
Samalia, LXXXVII 28 42 56 989 4'7231639 528643 10'012

2 Mirzépur, 1 28 64 58 35543 4'8471130 70325°§ 13°319
Sarisa, IT * 28 72 4 5468 | 48683082 73842°8 13'985
Mirzépur, I ‘18 58 57 4063 4'7044319 50632°8 9590

3 Sarisd, I1 ‘18 57 35 130 46979753 498856 9'448
Natsal, II1 ‘18 63 27 1803 47231639 528645 10'012

Sarisé, 11 ‘20 58 39 3434 4'7280329 53460'% 10'12§

4 Natsal, ITI ‘20 67 21 ro1 47616719 577659 10°941
Béimnagar, IV ‘19 53 59 2465 | 47044319 506328 9590
Natsal, ITI ‘23 82 25 204§ 4'8500439 709489 13°43Y

5 Rémnagar, IV ‘23 49 15 10°2Y% 47341938 542243 10270
Tetulbaris, V ‘22 48 19 29728 47280329 534605 10125

Nores.—1. The values of the sides are given in the same lines with the opposite angles.
2. Baniban, LXXXIV, and S8amalia, LXXXVII, appertain to the Calcutta Longitudinal Serics.
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Distance
triangle Station ool el R
Log. feet Feet Miles
L) Q ’ L]

Rémnagar, 1V *35 48 40 093 48094410 64482°4 12213

6 Tetulbarid, V ‘35 75 37 2740 4'9200528 831865 15755

Géngra, V1 35 55 42 3167 | 485009459 70948'9 13'437

Tetulbaria, V 26 6o 32 3§2I 47960676 625270 11'842

7 Géngra, VI *26 55 33 5849 47725245 592277 L1121y

Dhojibhangd, VIl ‘2 63 53 2630 48094410 64482°4 12213

Géng;é, VI 28 64 52 4766 48275721 67231°4 12°733

8 Dhojibhang4, VII *28 57 45 4059 47980066 628068 11'895

Daridpur, V1II 28 57 21 317§ 47960676 625270 11'8432

Dhojibhang4, VII ‘24 79 23 1054 48694284 74033°5 14023

9 Daridpur, VIII ‘24 37 24 5027 46605189 45763'5 8667

- | Analbariéd, IX ‘24 63 11 §9'19 48275721 672314 12°733

Daridpur, VIII ‘30 48 12 1086 47671872 585042 11°080

10 Analbarid, IX ‘30 61 9 59065 48372478 687464 13020

Kilsabhangé, X ‘30 70 37 4949 48694284 740335 14°022
Analbarig, IX 2§ 6o 26 4180 47865110 61166'1 11°584 °

11 K4lsibhangf, X 26 63 14 35167 47978830 624889 11892

Kidi, XI ‘25 56 18 2633 47671872 585043 11°080

Kilsdbhangd, X ‘21 50 20 §0°Q7 4'7051378 507152 9605

12 Kudi, X1 ‘22 61 26 1157 47623243 578528 10057

Jiki, XIT 22 68 12 5746 |° 47865110 611661 11'584

Kadi, XI 23 75 4 2700 48290614 674623 12°777

13 | Jaki, XII "23 58 20 2810 | 47739930 59428'3 1rass

Sautid, XIII ‘23 46 35 490 47051378 507152 9603

Jak§, XII 29 54 17 628 47889929 615167 11'651

14 Sautié, XIII ‘29 62 47 2634 48285421 67381°% 12°762

Harnkuli, XIV ‘29 62 55 2738 48290614 67462°3 12°777

Sautid, X111 ‘23 56 45 3097 47472707 558818 10°584

15 Harnkuli, XIV ‘22 56 12 4409 47445280 5553070 10°51%

Patnd, XV *23 67 U 44'04 47889929 61516'7 11'651

Harnkuli, XIV 26 66 1 5037 | 48176754 657167 12°446

16 Patnd, XV 26 62 58 5294 48066508 64069°4 12134

Sahérd, XVIII 25 50 59 1669 | 47472707 558818 10°584

Patné, XV ‘31 6o 6 1281 48324899 679970 12°878

17 | Sahéri, XVIII 33 62 58 5587 | 48443188 69874'5 13'234

Kitkisol, X1X 31 56 54 5132 | 48176754 657167 12°446

Sautif, XIII 18 75 19 55°05 47804529 603188 11'424

18 | Patni, XV 17 41 43 G698 | 46179729 41492°8 7858

Déntin, XVI 18 62 56 5797 | 47445280 555300 10°517




EAST COAST SERIES. 21_0
| Distance
oot Saton Sphercal | Corrctd plan -
Log. feet I Feet Miles
|

n o ! " .

Patnd, XV ‘29 63 9 4666 48286694 67401°§ 12°765

19 Déntén, XVI ‘29 63 50 49'30 48312541 678038 12'842
Sitpautid, XVII 28 52 59 2404 47804529 603188 11424

Patni, XV ‘34 65 o 1407 48692263 73999'1 14°015

20 Satpautid, X VII ‘34 58 51 129 48443188 69874'5 13234
Kitkisol, X1X ‘34 56 8 4464 48312541 658038 12'842
Sahard, X VIII 28 57 20  §31I 47992561 620878 11'930

21 Kitkisol, X1X 28 57 19 3663 47992174 629821 11928
K4tf, XX ‘29 65 20 1806 48324897 679970 12'878
Kitkisol, XIX ‘28 65 54 2788 48250411 669794 12°685

22 Kiti, XX 27 54 56 4287 47785965 60061°5 11°375
Jogi Naidgaon, XXI 27 59 8 49723 47992561 62987°8 11'930

Kaif, XX ‘39 82 4 1084 49669628 926751 17°552

23 Jogi Naiigaon, XX1I ‘39 52 13 1106 4'8689645 73954°5 14°007
Nilgir, XX1V *38 45 42 3810 48250411 66979'4 12°685

Jogi Naidgaon, XXI ‘39 57 35 4401 4'9002285 794746 15'052

24 Nilgiri, X XIV ‘39 42 29 §7'13 48034155 635939 12°044
Kimhird, XXIII ‘40 79 54 1886 49669628 926751 17552
Sahdrd, X VIII 28 51 29 I169 4'7706902 589780 11'150

25 Kati, XX 28 71 50 1182 48550287 71619°1 13°564
Chandipur, XXII 28 56 40 3649 47992174 62982'1 11928

Kati, XX ‘35 85 48 3483 49598072 91160°6 17°265

26 Chandipur, XXII ‘34 54 o 2424 48689645 739545 14'00%
Nilgiri, XXIV ‘34 40 11 093 47706902 589780 11'170

Kitf, XX ‘31 3¢ 2 35511 48034155 63593°9 12'044

27 Jogi Naidgaon, XXI ‘32 109 48 55°53 50288003 1068563 20238
Kimhijrd, X XIIT ‘32 36 8 0936 48250411 66979'4 12°683
Kimbhira, XXIiI *67 61 28 2382 50396169 1095511 20'748

28 Nilgiri, XXIV ‘68 78 55 4729 5'0876712 1223689 23176
Bolpél, XXVI 67 39 35 4889 49002285 79474°6 15052
Kimhfrd, XXIII 79 54 34 5075 | 50171496 1040278 19°702

29 Bolpil, XXVI 79 51 57 3868 50023270 1005373 19°041
Megésini, XXV 79 73 27 3057 50876712 1223689 23176
Kimhird, XXIII 57 116 3 1546 518500355 1531107 28'998

80 Nilgiri, XXIV i 36 o9 o052 50023250 100537°3 19°041
Megisini, XXV *56 27 47 4403 49002283 794746 15'052
Megéasini, XXV 64 34 36 1674 48958739 78681°y 14902

31 Bolpdl, XXVI ‘65 96 43 5I'34 51385903 1375911 26'059
Bol4, XXVIIT ‘64 48 39 5192 50171496 1040278 19'702




22_0 PRINCIPAL TRIANGULATION—TRIANGLES.
. Distance
No. of . 8pherical Corrected pl
triangle Btation e | angle
Log. feet Feet Miles
” o 1 n

Megésini, XXV ‘86 40 50 4148 49623233 91690°'3 14°366

32 Bola, XX VIII -86 6o 13 346 50852151 1216788 23045
Banidjorf, XX VII ‘87 78 56 1476 51385903 137591°1 26059
Megisini, XXV ‘97 75 26 5905 51424118 138807°1 26289

33 Bolpil, XXVI ‘97 58 2 5169 50852157 121678 8 23°045
Banidjorf, XXVII ‘96 46 30 920 50171496 10402%°8 19°703
Banidjori, XX VII 106 84 28 35604 52177712 1651092 31271

34 Bol4, XXVIII 105 61 57 4078 51655672 1464088 27729
Daiteri, XXIX 1os 33 33 2318 49623233 91690°3 17366

Bol4, XX VIII 109 35 4 41'47 49787602 952270 18035

35 Daiteri, XXIX 107 59 45 4927 51558153 143157°9 27°113
Bodisil, XXX 108 85 o 2926 52177712 1651092 31271
Banijori, XX VII 103 52 26 4387 51558153 143157°9 27°113

36 Bola, XXVIII 103 97 2 2334 52533793 179217°1 33'943
Bodasil, XXX o3 30 30 52779 49623233 91690°3 17°366
Daiteri, XXTX ‘96 54 42 5556 51066045 127821 24°209

37 Bodésil, XXX 96 |- 87 49 4658 51044467 1564756 29'636
Kaplds, XX XII 96 37 27 1786 49787602 95227°0 18 035
Kaplds, XX XII ‘87 54 24 5430 51049528 1273365 24'117

88 Daiterf, X XIX ‘87 33 31 4158 49369391 864847 16380
Udaigiri, XXXI ‘87 92 3 24’12 51044467 1564756 29'636
Daiteri, XXIX ‘96 88 14 3801 51949334 1566511 29'669

39 Bodésil, XXX ‘96 54 20 2197 51049528 1273365 24117
Udaigirf, XXXI ‘95 37 25 o002 49787602 952270 18'035
Udaigiri, XXXI 54 55 56 2874 49328898 85682°0 16228

40 Kaplas, XX XII ‘54 67 18 5433 49796481 954219 18'072
Gumérid, XX XIIT ‘54 56 44 3603 49369391 864847 16380
Kaplas, XX XII ‘52 8 6 179 50505828 [ 112352°§ 21279

41 Gumirid, X XXIII ‘52 43 17 2536 48872708 771384 14°610
Cuttack, XXXV ‘52 49 36 3285 49328898 85682°0 16228
Gumiérié, X X XIII 1’18 6o 55 5433 ‘1427170 1389047 26°308

42 Cuttack, XXXV 1’19 74 4 4704 2'184 [957)4 1528268 28044
Barnai, XXXVII 1'18 44 59 18063 50505828 112352°5 21279
Gumiérif, X XXIII 76 38 55 4422 49901935 977673 18'51%

13 Barnai, XXXVII 76 40 15 923 50023264 100537°1 19'041
Dudui, XXX VIII 77 100 49 655 51841904 152826'8 28944
Barnai, XXX VII ‘92 68 5 790 51112618 1291998 24470

44 Dudué, XX X VIII ‘92 67 19 2622 5'1088948 1284975 24'337
Dhanii, XL ‘92 44 35 2588 49901935, 977673 18517 .




EAST COAST SERIES.

23

-C.
Distance
No. of . Spherical Corrected pl
tri:n:lo Station l;xeo:l? l'reirnglf;p e
Log. feet Feet Miles
n [+ 1} n

Duduf, XXX VIO | S 11 63 15 4423 51093341 128627°6 24'361

45 Dhanii, XL 104 52 57 5380 5°0605942 1149726 21'775
Chiklikhai, XXXIX 1os 63 46 21'97 51112618 129199'8 24°470
Udaigirf, XXXI ‘57 68 29 o'00 4'9997253 99936°8 18929

46 Gumaéris, X X XTIT ‘56 48 51 3066 4'9079425 80898'9 |- 15322
Nimidé, XXXIV 57 62 39 2934 49796481 95421°9 18072
Gumérid, XXXIIT ‘63 64 17 4911 50021773 100502°6 19033

47 Nimid4, XXXIV 62 52 4 581 49443624 879756 16662
Chénchunis, XXXVI ‘63 63 38 508 4'9997253 999368 18927
Guméri, XXXIII ‘51 46 56 54 4'8806445 75970'4 14'388

48 Chéanchunid, XXXVI ‘51 75 14 5652 50023264 1005371 19°041
Duduéd, XXXVIII ‘51 57 48 879 4'9443624 879756 167662
Chénchuni4, XXXVI ‘65 70 38 32726 50605042 114972°6 21°775

49 Dudué, XXX VIII *65 70 47 3031 50609903 1150775 21'795
Chiklikhédi, XXXIX ‘65 38 38 5743 48806445 759704 14'388
Chiklikh4f, XXXIX 126 55 58 1871 51201178 1318614 24974

50 Dhanéi, XL 126 70 5 4'43 5°1749001 1495912 28332
Khundébolo, XLI _ 426 53 56 3586 51093341 128627°6 24361
Dhandi, XL 72 37 28 3317 49069916 80722°0 15288

61 Khundébolo, XLI 72 58 51 54'37 50552325 113561°9 21°508
Chandikho, X LITI 72 83 39 3246 51201178 131861°4 24'974
Khunddbolo, XLI 75 6o 59 23'34 50754538 118974 22°533

62 Chandikho, X LIJI - 76 82 36 5312 5°1300595 134914 25'552
Tér4 Tarni, XLV ‘75 36 23 4354 4'9069916 80722'0 15288
Khundébolo, XLI 120 61 57 1240 51304557 1350379 25°575

53 Térs Tarni, XLV rig 56 11 2966 51042559 1271323 24078
Malti, XLIV 1’20 61 51 19'94 51300595 1349148 25'553
Chiklfkh4f, XXXIX ‘99 39 3 3730 49815100 9583179 18150

54 Khundébolo, XLI ‘99 61 19 1459 51252318 1334233 25270
Patharkumddé, XLIT 1'00 49 37 8iI 51749061 149591°2 28'332
Khundébolo, XLI ‘86 62 55 32°66 50769990 119398'§ 22°613

55 Patharkumtd4, XLIT ‘86 1 27 2960 [ 51042559 127132°3 24078
Malti, XLIV ‘85 45 36 5774 49815100 95831°9 18'150

Malti, XLIV 1y 41 37 45°'04 50442280 110720°§ 20'970

56 Tér4 Tarnf, XLV 118 84 15 1643 52196720 1658334 | 31408
Réegaré, XLVII iy 54 6 5853 | 51304557 135037'9 | 25'575
Malti, XLIV r:6 46 o 3174 5°0776064 1195657 22645

57 Réegars, XLVII 1'16 47 45 456 50899763 123020°2 23299
Ghirdabédf, XLVI 1’16 86 14 2370 52196720 165833°4 31408




24,_0 PRINCIPAL TRIANGULATION—TRIANGLES.
Distance
No. of : Spherical Corrected plan
tri:n:le Btation l;xlzzlu mglop °
Log. fect Feet Miles
L] o ! ¥
Malti, XLIV 131 87 38 1780 52525755 178885°6 33880
58 Térad Tarni, XLV 1°31 43 24 88y 5'089y763 1230202 23299
Girddbadi, XLVI 1"31 48 57 3333 5'1304557 135037°9 25'575
Girddbadi, XLVI 26 58 42 2089 50293028 1069800 20°261
59 | Réegari, XLVII 75 48 32 2519 | 49723113 938234 17'770
Dhobé Dhobani, XLVIIT 76 72 45 13'92 50776064 1195657 22°645
Réegard, XLVII 72 64 54 37°49 50351205 1084228 20°53§
60 Dhobé Dhobani, XLVIII 72 51 45 3985 49732732 94031'§ 17 809
Bodigiri, XL1X 72 63 19 42'66 50293028 1069800 20261
Dhoba Dhobanf, XLVI11 ‘60 45 10 4I'1§ 4'9040950 801854 15°187
61 Bodagiri, XLIX ‘60 61 16 729 4'9962062 99130°3 18775
Mahendragiri, L ‘61 73 33 11'56 50351208 1084232'8 20°535
Boddgiri, XLIX ‘49 54 38 5442 49126274 817763 15488
62 Mahendragiri, L ‘50 72 14 432§ 4'9799472 954877 18°085
Mal, LI ‘49 53 6 22'33 49040950 801854 15187
Mahendragiri, L 54 65 52 44’19 | 49764677 947257 17°940
63 | Mal, LI 54 62 7 4735 | 49626039 91749'5 17°377
Phiilsard, LII ‘54 51 59 2846 49126274 817763 15488
Mahendragiri, L ‘61 50 58 12'%8 49410186 873009 16'534
64 Philsara, L11 61 74 18 1211 5°0341932 108191°§ 20°491
Deodongar, LITI ‘61 54 43 3511 49626039 91749'5 17°377
Phiilsara, LII ‘42 65 32 3366 4'9305029 85212°4 16’139
65 Deodongar, LITI ‘43 45 37 O44 48254430 66902°6 12°671
China Malapuram, LIV ‘42 68 50 2590 49410186 873009 16'534
Deodongar, LIIT 65 72 49 3533 5°0432702 110476°6 20'924
66 China Mala%umm, LIV ‘64 59 42 1I'43 49993020 99839'4 18:9og
Himégirf, L ‘64 47 28 1324 49305029 852124 16°'139
China Malapuram, LIV ‘59 50 88 5736 4'9412843 873543 16°544
67 Himigiri, LV *60 51 24 G600 49458984 882873 16721
Nalakonda, LVI 60 77 56 5664 | 50432703 110476'6 20924
Himégiri, LV 38 64 37 5729 | 49162225 8324560 15617
68 Nalakondd, LVI "38 42 10 4822 47872782 613743 11'60§
Yardkanchdmé, LVII 39 73 I 1449 | 49412843 873543 16'544
Nalakonds, LVI ‘47 49 45 12'93 4'8811221 76054'0 14°404
69 | Yardkanchimé, LVII 48 74 24 452 4'9821445 95972°0 18177
Riwal, LIX 48 §5 50 4355 | 49162225 824560 15617
Nulakond4, LVI 67 64 8 4653 | 56115806 102704'5 19'452
70 Riwal, LIX *66 58 36 5929 4'9886960 974307 18453
Pindi, LX *66 57 14 1418 | 49821445 959720 18177




EAST COAST SERIES. 25_0
No. of " an Distance
tri:n:le Station S];x::n” anglep *
Log. feet Feet Miles
” o ' n

China Malapuram, LIV 78 63 43 51'54 50650671 116162°8 22°001

71 Nalakondd, LVI -78 73 18 1782 50937037 124080°§ 23" 500
Silihundam, LVIII 77 42 57 5064 49458984 8828%'3 16721
Nalakond4, LVI A 52 39 542§ 4'9832733 96221'8 18224

72 Silihundam, LVIII 71 53 37 959 49886960 074307 18'453
Pindi, LX 71 ¥3 42 5616 5°0650671 116162°8 22°001

Réwl, LIX ‘83 8 8 284 5'1458589 139913°3 26°499

78 Pindi’, LX ‘83 4.% 27 073 50107068 102496°0 19°412
Maripilli, LXI ‘83 47 4 3053 50115896 102704'§ 19°'452

Pindi, LX i 49 56 5428 50298296 107109°9 20'286

74 Maripilli, LXI 77 40 52 4122 49617819 915761 17°344
Kandiwdlsd, LXII 78 89 10 2450 51458589 139913°3 26°499
Riwal, LIX 73 38 38 3947 | 49617819 915761 17°344

75 Pindi, LX ‘74 96 53 5587 | 51631050 1455811 27572
Kandiw4lsi, LXTI 74 44 27 3466 50115896 102704°§ 19°452
Maripilli, LXI ‘49 65 49 4927 49989992 997698 18:896

76 Kandiwélsd, LXII 49 35 48 1092 48060002 63973'5 12°116
Bor, LXIII ‘50 78 21 5981 50208296 107109°9 20286
Maripilli, LXI 42 54 46 1317 49220751 835748 15829

77 Bor, LXIII ‘42 86 31 4044 50091369 1021261 19'342
Kumaréi, LXIV ‘42 38 42 639 48060002 639735 12°'116

Bor, LXIII ‘43 48 18 gsri3 48474037 70372°6 13°328

78 Kumaréf, LXIV 44 69 11 35581 49449249 88089'y 16°684
Markf, LXVI ‘43 62 29 1306 4'9220751 835748 15'839

Bor, LXIII ‘25 38 33 3350 47486871 560644 10618

79 Mirki, LXVI ‘235 39 47 8124 | 479600966 57556'8 10'goI1
North End,* LXVIII ‘2§ 1o 39 1826 49449249 880897 16'684

Miérki, LXVI ‘15 33 48 24'00 4°54130905 347384 6587

80 North End,* LXVIII ‘16 82 26 914 47921327 61963°0 11'735
South End,* LXX ‘15 63 45 2686 47486871 560644 10618

Bor, LXIII ‘44 48 8 1731 48496341 707350 13'397

81 Miérki, LXVI ‘44 63 48 5921 4'9305990 852313 16’142
Gumré, LXIX 44 68 2 4348 | 49449249 880897 16684
Kandiwilsa, LXTT ‘57 69 17 622 50088214 102052°0 19°328

82 Bor, LXTII ‘56 44 35 2161 48841962 76504°3 14'506
Amnim, LXV ‘56 66 7 3217 4'9989992 99769'8. 18-896

Bor, LXIII ‘56 54 3 4679 4'9366406 864252 16°368

83 Ampém, LXV ‘55 52 590 583 4'9305990 852313 16142
Gumrt, LXIX ‘56 72 57 738 50088214 102052°0 19°328

* Of Vizagapatam base-line,



26_,, _ PRINCIPAL TRIANGULATION—TRIANGLES.
Distance
No. of Station Bpherical Oomct«} plane
triangle cxcoss e Log. feet Feet Miles
» o [ n
Kandiwélsé, LXII ‘47 36 25 4388 | 47991692 629751 11927
84 Bor, LXII1 ‘48 73 23 1774 | 50069965 1016240 19247
Kistospuram, LXVIL 48 70 10 5838 | 49989993 99769'8 18896
Bor, LXIII *16 34 50 3514 | 45617648 364557 6'904
85 Kistndpuram, LXVII ‘16 64 35 3294 | 47600966 5755608 10°gor
North End,* LXVIII ‘17 8o 43 5192 | 47991692 62975°1 11927
Kistnépuram, LXVIL ‘o8 46 45 59'16 | 44777648 30044°5 5690
86 North End,* LXVIII ‘09 71 6 174 4'5912266 390146 7'389
Gumri, LXIX o8 62 7 5910 | 45617648 364557 6904
North End,* LXVIII ‘03 24 4 3824 | 41550606 142909 2°707
87 Gumré, LXIX ‘04 96 51 5176 | 45413095 347784 6587
South End,* LXX ‘03 59 3 3000 | 44777648 300445 5690
Maérki, LXVI ‘12 24 I 5104 | 4'4777648 30044'5 5690
88 North End,* LXVIII ‘13 106 30 4744 48496341 707350 13'397
Gumrd, LXIX ‘13 49 27 2152 47486871 5600644 10618

# Of Vizagapatam base-line,
September, 1876,

J. HERSCHEL.
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