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The abbreviations employed in the text are as follows:—

h.s. denotes hill station secondary
8. ' station secondary

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

The latitudes and longitudes of all points shown on the Chart at the end of each series 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: the lines are either continuous throughout, or dotted for half the length and
continuous for the other half: the dots indicate that the bearing was not observed, 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.

J. B. N. HENNESSEY,

February, 1883.
In charge of Computing Office.



PREFACH.

The Amia and the Karira Meridional Series are the third and the fourth meridional series from the west
of the sixteen chains of triangles included in the Section of the Principal Triangulation of the Survey of India
which has been named the North-East Quadrilateral. This Section embraces the area within the Meridians of 78°
and 92° and the Parallels of 23° and 80°; and for reasons explained in Section 7 of Chapter I of Volume 1I of the
Account of the Operations of the Great Trigonometrical Survey, its general reduction was postponed till that of the
neighbouring Quadrilaterals, viz., the North-West and South-East, had been completed, whereby two of the Series,
the Great Arc, Section 24° to 30° and the Calcutta Longitudinal, entering the periphery of the North-East Quad-
rilateral, became finally fixed. The general principles of the Simultaneous Reduction, and the procedure followed
in carrying it out, are the same as have been explained in Volume II of the Account of the Operations, &ec., and
full details of the whole of the principal triangulation which is at present included in the Quadrilateral, will be
found in Volumes VII and VIIY of the Account of the Operations, &e.

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

I. Great Indus Series. I
TI.. Great Arc, Section 24° to 30°
III. Karichi Longitudinal Series.
IV. Gurhégarh Meridional Series.
V. Rahtn Meridional Series.
VI. Jogi-Tila and Sutlej Series.
VII. North-West Himalaya Series.

For those also of the South-East Quadrilateral, viz., .
VIII. Great Arc, Section 18° to 24°. > Already published.
IX. Jabalpur Meridional Series.
X. Bider Longitudinal Series.
XI. Bilaspur Meridional Series.
XI1I. Caleutta Longitudinal Series.
XIII. East Coast Series.

And for the following Series of the North-East Quadrilateral,
XIV. Budhon Meridional Series.
XV. Rangir Meridional Series. : J

The present is the 16th Synoptical Volume and the third of those appertaining to the North-East Quad-
rilateral ; and it has been made to include both the Amtia and the Kardra Meridional Series, partly because por-
tions of the same districts enter both series and it is therefure convenient to have all the results in one volume,
and partly because the available matter is insufficient for two volumes.
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It gives the results of the whole of the triangulation executed in connection with these series, both the
principal, which was executed with theodolites having azimuthal circles of 15 and 18 inches in diameter read by 3
micrometer microscopes, and the secondary, which was executed with smaller theodolites read by verniers.

By the process of reduction which has been followed the principal triangulation has been rendered perfectly
consistent, both internally and externally ; internally, so that if in any one of the several polygonal figures of which
the chains may be composed, calculations are carried from one station to another in every possible direction, the same
results will be inevitably deduced ; and externally, so that the values of the co-ordinates of any station, when computed
from the given co-ordinates of any other station, with the final linear and angular data, will be the same, whether
the calculation is carried directly through the series, or circuitously through any of the other chains of triangles com-
prising the North-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 and printed at different times, and that the work has extended over several years. The Introduc-
tions to each series and the Names and Descriptions of the Principal Stations were originally prepared for Volume VII
of the Acoount of the Operations, &e., and when a sufficient number of copies had been printed for that work, additional
copies were struck off for the present Synopsis. The Alphabetical and Numerical Lists of Principal Stations,
pagesl__, and 2__,,and 1_,, and 2_,,, as well as the Names and Descriptions of the Principal Stations of the
Amia Series, pages 8, to 8__,, were printed prior to the year 1868, when the general programme for the final
reduction of the whole of the Triangulation of India was drawn up ; there was then a long pause in the printing, while
the Simultaneous Reductions of the North-West, South-East and North-East Quadrilaterals were being completed ;
this was done by the year 1877, when the secondary triangulation was adjusted in accordance with the principal,
and then the printing of this volume was resumed.

The paging of each series starts from unity and is therefore not continuous throughout this volume.
This was necessitated by the order of routine which had to be adopted in printing the successive subjects embraced
in each and which is the same for all. The paging of each series is however distinguished by using a capital letter
a8 a subscript to the numerals ; thus all the paging which has reference to the Amia Meridional Series has the sub-
script Z, and that to the Kardra Meridional Series the subscript M.

The data given in this volume are the following :—

First (pages 1, , 1), alphabetical lists 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 (pages 2, , 2, ), numerical lists giving the names corresponding to the numbers.

Third (pages 8, , 8_,), descriptions of the principal stations—of their structure and positions—as
taken from the original records of the observations, and supplemented by Addenda (pages 9*—; , 11*__, ) giving the
most recent information of their condition which has been received up to date.

Fourth (pages 9,11, ), the angles and sides of the principal triangles, numbered and arranged
in order from south to north.

Fifth (pages 12, , 15, ), 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.

Sizrth (pages 14, , 21 ), the azimuths of surrounding stations and points, at principal, principal-
auxiliary, and secondary stations, the latter arranged in alphabetical order. ‘

Seventh (pages 17, , 26, ), the co-ordinates and descriptions of all etations and points arranged in
alphabetical order.

The heights of the stations of the Amia Meridional Series depend in the first instance on the finally
determined values of the stations of Amta and Lakanptra of the Calcutta Longitudinal Series (of the South-East
Quadrilateral), and on the spirit-leveled heights of two stations of the North-East Longitudinal Series, viz., Kutia
and Rimnagar, whilst those of the Karira Meridional Series depend on the finally determined values of the stations
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of Karéra and Marwis of the Calcutta Longitudinal and of Masi of the North-East Longitudinal Series. In ad-
dition to these fixed heights, the heights of Stations XVIII, XXVIII, XXIX and XXX of the Amia Meridional
Series, and the heights of Stations XVI, XVII, XXX, XXXI and XXXII of the Karira Meridional Series were
determined by the Spirit-leveling Operations of this Branch of the Department, and those of Stations XI, XIII and
XX of the first named series and of Stations XIX, XX, XXIII, XXVI, and XXVIII of the latter series were
determined by similar operations of the Revenue Branch. The manner in which the heights of the remaining stations
have been made to accord with those above designated, is explained in Section 7 of Chapter II, Part I of Volume VII of
the Account of the Operations, §o. The datum to which all heights have been referred is the mean sea level of Karichi
(Kurrachee). It may be here stated that all trigonometrically determined heights invariably refer to the upper
surfaces of the central masonry pillars which are constructed for the instruments to stand on. Spirit-leveled values
sometimes refer to the upper surface and sometimes to the basement of the pillar, whichever the leveling staff was set
on; a description of the exact point referred to is given in each instance in footnotes to the pages of the Co-ordinate
Lists, commencing on pages 17—z, and 26y respectively.

It has not been considered necessary to publish the whole of the details of the secondary triangulation,
portions having been executed originally for preliminary geographical purposes, to facilitate the construction of a
first map of India, and the objects observed having in many instances been flags and temporary marks which must
long sinee have disappeared. The sides and angles of 31 triangles for the Amtia Meridional Series and of 133 tri-
angles for the Kardra Meridional series, which were selected as most likely to be still in existence and of future
use, and the azimuths of all these sides, have been given ; but for a number of other points the co-ordinates only
have been given. With the aid of Nos. X, XI and XII of the duxiliary Tables to facilitate calculations of the
Survey Department of India, Dehra Doon 1868, local surveyors, working on a system of rectangular co-ordinates, can
readily transform the spheroidal co-ordinates here given to suit their own requirements.

The Longitudes depend on an astronomically determined value of the longitude of the Madras Observa-
tory, 80° 17' 21", which was deduced about the year 1815. There has long been reason to believe that this value
was about 8’ 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 electro-
telegraphic determination of the longitude of Madras from Greenwich, commencing with the 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 Long. 5b 20 59442 =
80° 14’ 51"30. Thus the following precept may be accepted with considerable confidence,—

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

As regards the orthography of Indian names in the present volume. The Alphabetical and Numerical
Lists of Principal Stations, at the commencement of the volume, were printed before the year 1868, in accord-
ance with the rules introduced by Colonel Everest for use in the Survey Department. Subsequently, in 1874,
-several provincial lists of spellings, constructed under the immediate orders of the Government of India. were
received ; and thereafter the newly authorised spellings were adopted for all names and other words contained in
these lists ; but for words for which there was no specific authority, the spellings have been framed in accordance
with the methods followed in the preparation of the published lists, reference being made in the present instance more
~ particularly to the Gazetted Lists for the North-West Provinces and Oudh. As a general rule the pronunciations
of the vowels are as follows:—a has a variable sound as in woman, rural, paltry; 4 as in tartan; ¢ as in bit; ¢ as
in ravine ; w as in bull; ¢ as in rural; o as in note; ¢ as a in say; au as ou in cloud ; as as ¢ in ride.

The Charts accompanying this volume show the whole of the principal stations and triangulation, the
positions of all she 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 hoped that little difficulty will be met with
in finding out any of the data which may be required. The descriptious of the secondary stations are in some cases
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not as full and clear as is to be desired : this arises from the inadequacy of the information entered on the spot by
the surveyors in their field books ; every effort has been made to supplement the field books, whenever it was found
practicable to do so, in order to facilitate the future identification of the stations; all the information which is forth-
coming has now 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., F.R.8., Major Herschel, R.E., F.R.8., and Mr. Cole, M.A. Major
Herschel moreover supervised the Simultaneous Reduction of the North-East Quadrilateral of which these Series form
a portion, while the Introductions to them were written by Mr. C. Wood, Surveyor 2nd Grade. Great pains have
been taken to secure the utmost accuracy in preparing the data and passing them through the press.

J. T. WALKER, Lievr.-GENERAL, R.E,

Cazcurra, } Surveyor General, and Superintendent of the

February, 1883. Great Trigonometrical Survey of India.
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AMUA MERIDIONAL SERIES—(LONG. 80° 32).

INTRODUCTION.

The Amua Series is the third in order, reckoning from west to east, of the meridional
chains of triangles included in the North-East Quadrilateral. It follows, as closely as the
nature of the country traversed would admit of, the meridian of 801° East Longitude. It was
begun contemporaneously with the series immediately to the westward—the Rangfr—and
was executed throughout its length as a single chain of triangles. It emanates in the
Native State of Nagode and the modern district of Jubbulpore, at the side Amua-Lakanpura
of the Calcutta Longitudinal Series; and for the first 1} degrees of its length, it is carried
across the hills which, generally speaking, may be said to form the outliers of the Great
Vindhya Range—the southern watershed of the Gangetic plain. In this section, the Series
traverses the Native States of Panna and Chhatarpur at the south-east extremity of
Bundelkhand, the states reckoned under the political control of the Baghelkhand Agency,
and the British district of Banda; and the triangulation fixes the important towns ef
Maihar and Panna, the capitals of the Native States respectively so named. It then de-
scends into the valley of the Jumna; and, passing through the Fatehpur and Cawnpore
districts in the Doab, strikes the right bank of the Ganges in parallel 264° N. lat.: in
this section, it fixes the position of the towns of Banda and Cawnpore. The Series, after
crossing the Ganges, is carried through the north-western portion of Oudh, traversing the
modern districts of Unao, Lucknow, Hardoi, Sitapur and Kheri, and is now held to
terminate at the side Kokra-Dahlelnagar (xxn1-xxv) of the North-East Longitudinal Series ;
but it also furnished the two triangles north of this side which have been incorporated in the
former series. It was brought to a close in the year 1838-39. Its direct length is 282 miles,
covering 4 meridional degrees.

The execution of this Series was entrusted to Lieutenant T. Renny of the Bengal
Engineers, who had shortly before been appointed to the Great Trigonometrical Survey, on the
recommendation of the Surveyor General, Major Everest, by a General Order in the Military
Department dated 23rd July 1832. Lieutenant Waugh, of the Bengal Engineers, was also
appointed to the Department about the same time. Both officers were then in Calcutta; they
were directed to proceed to Central India to acquire an insight into their new duties by sharing
in the operations which were then being carried out on the extensive chain of triangles



v, . AMUA MERIDIONAL SERIES.

known as the Great Arc, under the immediate superintendence of Major Everest. But as in
marching from Calcutta to Central India they would have to pass through a region of which
it has been said that as little was then known “as of the heart of Africa”, Major Everest
instructed them to carry a route-survey through this region and draw up a report of it for
submission to the Government. Extracts of his instructions—which are interesting for the
evidence they furnish of the urgent demand then existing for every sort of information obtain-
able for immediate geographical requirements—will be found at pages 1v—, and V—g of
the Introduction to the Rangir Meridional Series.

With two European Assistants; a native establishment consisting of a nucleus of 24
flagmen, 23 carriers for the large theodolite, 1 native doctor,

s:;.;:;&::;s;. and 2 harkéras (letter carriers), also 1 havildér, 1 néib, and
Lieut, T. Renny, Bengal Engincers, 2nd Assistant. 12 Darkanddzes for the protection of the instruments and
Mr. B. 0. Lulloh, Srd Class Bub. Assistant. Government property, and about 130 others for general

employment ; also with 50 head of baggage cattle, and an
elephant for the office tent,—Lieutenant Renny started from Agra on the 30th November
1833. He was furnished with an 18-inch theodolite* (No. 1) by Troughton and Simms for
the principal observations, and such other instruments as were needed for the preliminary
operations. The party marched to its ground »id Gwalior, Datia, Jhénsi and Saugor in
company with the party which was proceeding under Lieutenant Waugh to the Rangir
Series. The co-operation of the Governor General’s Agent in Bundelkhand as well as of
the Political Agent for Baghelkhand having been secured, an escort of a duffadir’s party of
horse and a ndik’s party of foot was obtained at Saugor. The party reached its first station,
Amua (xvir, of the Calcutta Longitudinal Series), on the 13th January 1834.

There Lieutenant Renny commenced operations by taking a series of circumpolar star
observations for azimuth; his assistants were detached to select forward stations, and while
he remained at Amua, he took observations to such hills in the distance as appeared to be
suitable for eventual adoption as principal stations. The selection of stations in the direc-
tion of the meridian of Amua proved however to be a very difficult matter, because of an
elevated table land in front, which was covered with low forest and jungle and could only
be crossed by having towers of considerable height built at the stations of the triangulation
and clearing the rays between them, as in the plains. After carefully reconnoitering the
ground, Lieutenant Renny decided on giving the Series a bend to the east, avoiding the table
land and entering a tract of country which presented fewer difficulties, and had the further
advantage of enabling him to place his stations ‘“in a cultivated tract rather than on jungly
flats.” Sending Mr. Tulloh to the Kaimir range—where he fixed the station of Patra (11),—
and Mr. Lane to the hill of Dharkéna (1v), he himself returned to Lakanpura (xIx, of the
Calcutta Longitudinal Series) and on 20th February began and completed the measurement
of the angle between Amua and Maihar (1). Lieutenant Renny next explored the country to
the north-east, and proceeded vi¢ Dharké4na (1v) to the Vindhyachal range, selecting Sdrang (vI)
and Dégri (v) stations near the northern confines of Baghelkhand and bringing the Series

® For the history and description of this instrument, see page 65 of Appendix No. 2 to Vol. II. of the Account of the Operations
of the Great Trigonometrical Survey of India.
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back to its own meridian. Mr. Tulloh having succeeded in selecting a station in the plains,
proceeded to select the stations of Kartér (vir), Marpha (vir), and Sihonda (1x) which are
situated in the Bunda district. Lieutenant Renny now considered that his presence was no
longer needed on the approximate series, and accordingly returned to resume the final observa-
tions, selecting en route the station of Potenda (111). He began observations on the 19th March
at Maihar (1); and proceeding thence in order to Amua, Lakanpura, Patra (1r), Potenda (111),
Dharkéna (1v), Sdrang (vi), Digri (v), Marpha (viir), Kartar (viz), S8ihonda (1x), and Pavia
(x), he was able by 23rd June to complete the first ten triangles of the Series, thereby span-
ning a meridional distance of 100 miles and reaching the extremity of the hill tract through
which the Series passes.

Lieutenant Renny had hoped to have a large amount of secondary triangulation
executed in connection with the principal operations by one of his assistants. The country
passed through possesses many places of considerable interest, prominent among which
are the celebrated forts of Ajaigarh and Kalinjar which date back for their origin to the
Chandel rule nearly 1000 years ago, and the fancied impregnability of whose walls induced
their defenders to defy to some purpose even the British arms in the early portion of the
present century; Nagode or Unchichra, a rija of which subsequently proved his loyalty by
spontaneous support in the critical times of the Indian Mutiny; Panna, a place of consider-
able beauty and wealth ; Maihar, Kothi and Sohiwal, all the capitals of the Native States or
Jjagérs named after them; and Chitarkot, a notable place of pilgrimage and boasting a sanc-
tity the date of whose origin is lost in the mythical ages of Hindu legendary lore. But in
these years the supply of instruments was very inadequate for the requirements of the Survey
Department. Lieutenant Renny applied more than once to the Mathematical Instrument
Office in Calcutta for a small theodolite for the execution of the proposed secondary triangu-
lation, but on each occasion his application could not be complied with; and late in the
season, when the 7-inch theodolite which was employed in the preliminary site selection
became available for the secondary triangnlation, the hot winds were setting in and the at-
mospheric conditions were such as to make observing impossible, otherwise than to luminous
signals, which were only sufficiently numerous to be employed in the principal triangulation.
Thus the secondury determinations, this season, were almost wholly restricted to such as could
be made from the principal stations.

Towards the end of the season the approximate series passed out of the hill tracts
into the plains. The cutting of lines to clear the rays between the stations became neces-
sary. This at first aroused much opposition on the part of the villagers, and retarded
the progress of the operations until such time as the District Officers were able to interfere.
Further inconvenience was caused by the people of the country in digging up and carrying
away the mark-stones, about which they appear to have entertained superstitious misgivings.

Lieutenant Renny continued his operations into the middle of June, when sickness
broke out among the natives in his camp from constant exposure to the vicissitudes of the
climate, the rainy season having now commenced. Earnestly commending his last four
stations to the care of the Collector of Banda, he turned his steps towards the recess quarters
at Cawnpore, which he reached on the 1st of July.
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During the recess of 1834, Lieutenant Renny received full instructions from the Sur-

veyor General regarding a new system of selecting stations
P in the plains by, what was called, ray-tracing, which was
RSONNEL. . . . .

Liout. T. Renny, Bengal Engineers, 1nt Assistaat. to be ad‘opted fon: laym.g out tl.Je triangulation in advance,
Mr. R. C. Tulloh, 3rd Class Sub- Assistant. and which consisted in running a traverse with a small
» Olmne, 8d theodolite and perambulator in the required direction, and
as nearly as possible in a straight line, as described at page 41 of Vol. I1. The operations of
the ensuing field season were solely directed to the selection of stations, and no principal tri-
angulation was attempted, as Lieutenant Renny’s services were required elsewhere for the
greater portion of the field season, in assisting at the measurement of the Dehra Dtn Base-
Line. Leaving in the Ordnance dep6t at Cawnpore his large theodolite and such of his equip-
ment as was required for the principal observations, Lieutenant Renny took the field with his
party on the 13th of October. Happily he had at last succeeded in obtaining a second small
theodolite, now indispensably necessary for the ray-tracing and other preliminary operations.
After fairly starting the work of the field season, he proceeded by ddk to Dehra Ditn, where he
remained until the end of April, when the measurement of the base-line was completed ;
he then marched down country to rejoin his party, which he reached early in June, and

found still at work on the Gangetic plains between Cawnpore and Lucknow.

The operations had unfortunately been greatly retarded for want of sufficient authority
from the Government to support the surveyors in the necessary operations of cutting down all
trees and removing all obstacles on the lines between the principal stations. Hitherto the Dis-
trict Officers had generally been ready to aid the surveyors by giving the requisite instructions
to the local native officials to co-operate to such extent as might be necessary, and more parti-
cularly to assist the surveyors in ascertaining the owners of the removed trees and other
obstacles and in estimating the proper amount of compensation to be paid them. But the
Collector of Cawnpore, considering that the aid required of him far exceeded his powers to
grant, referred the matter to the Commissioner of the Division, by whom it was forwarded
for orders to the Secretary to Government in the Judicial Department. The reply was such
as to paralyze, for a time, all vigorous prosecution of survey work. The Vice President in
Council ruled that “The Officers in charge of the Trigonometrical Survey are not authorized
‘““to remove trees or other property without the sanction of the owners previously obtained,
“and it will rest with those officers to offer such remuneration as will induce the owners to
*“comply with their wishes.” Now in order that the principal triangulation might be advanced
at a fairly rapid rate, it was necessary tolay out and complete at least ten new triangles in the
course of each field season; the sides of the triangles being of an average length of 14 miles,
the clearing of at least twenty perfectly straight 14-mile lines was essentially necessary, and
it was generally desirable that this work should be completed during the first half of the field
season, s0 as to allow of the final observations being taken during the remainder of the
season. To have raised the tower stations sufficiently high to overlook all intermediate
obstacles would—as previous-experience had shown—have much retarded, and increased the
cost of the operations., Thus line clearing was absolutely necessary; but obviously a
number of perfectly straight lines—of an aggregate length of, say, 280 miles—could not be

Season 1834-85.
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cleared without cutting down a considerable number of trees, more or less valuable ; and if this
might not be done without obtaining the sanction of the owners in every instance, the opera-
tions would be liable to be so enormously retarded, that they would have to be abandoned.
The Surveyor General pointed out these facts to the Government, and prayed for the imme-
diate issue of such orders as would effectually remove the evil. It was then ruled that *the
 T'ehstiddr or Peshkdr or other native officials of the district, should invariably accompany
‘ the surveyors, on the grounds that their presence will no doubt, from their superior knowledge
‘“of the inhabitants and of the value of the property, greatly facilitate and expedite agreements
‘for permission to remove such trees as may interrupt the operations of the survey.” This
arrangement had the desired effect, by investing the operations of the surveyors with suffi-
cient authority to silence all further opposition.

By the operations of the present season, the Series stood practically laid out to a
little beyond the parallel of 27° in N. lat., having been carried through that portion of
Oudh which lies south of the river Gumti. Some delay had occurred in obtaining the
requisite authority to carry the operations into the Oudh territory; but the most serious
obstacle to progress was the action of the Collector of Cawnpore as already described; thus the
out-turn of work was less than Lieutenant Renny had expected his two assistants to accomplish
in his absence. Stations were selected over a direct meridional distance of 120 miles, involv-
ing the execution of over 2560 miles of ray-tracing by the route-survey method.

Before the recess of 1835, Mr. Tulloh resigned his appointment in the Survey Depart-

Season 1685.36 ment. No other assistant was available to take his place

PEESONNEL. until towards the close of the following field season.

Lieut. T. Renny, Bengal Engineers, 1st Assistant. Liieutenant Renny took the field earlier than usualin order
Mr. O. Lane, 2nd Class Sub-Assistant. to make up as well as he could both for the backwardness
in the state of the ray-clearing and for the diminished strength of his party. He took
care also to pave the way for an uninterrupted prosecution of the work in prospect by
sending copies of the recent orders of Government, on the subject of cutting trees, to the
several Civil officials. His progress was accordingly uninterrupted; but the want of a
second assistant was much felt, now that all opposition was at an end and the operations
could be carried on with vigour. Lieutenant Renny brought several old mud forts into
use, by repairing and raising their bastions so as to convert them into principal stations, in
doing which he was always careful to fix the lower centre mark in a solid portion of the
original structure. Further, as regards the question of the advantages of lofty and ex-
pensive towers without line cutting, relatively to low and cheap towers with line cutting—
which was still a moot point—Lieutenant Renny found that he could construct towers
of earthwork and sundried bricks set in mud, 25 feet high, 16 feet square above and
proportionately larger below, with mark-stones at intervals from the basement to the upper
surface, at a cost not exceeding Rs. 3 for each foot of height, that is to say for less than
Rs. 100 for the highest tower that it was fonnd necessary to erect*. The average cost of
clearing the lines between the stations was also found not to exceed Rs. 100, including the

* For details regardiug the construction of these towers, see note on page 18 of Part I of Volume VII,
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payment of compensation to the owners of the trees felled on the lines*. Thus the cost of
each new tower station and of clearing the two rays leading to it did not exceed Rs. 300;
whereas a tower sufficiently high to overlook all obstacles on the lines must have been built
of the best masonry, and would probably have cost not less thun Rs. 2,000; and the time
occupied in its construction would have much cxceeded what was required for building
the simpler structures designed by Lieutenant Renny, and for clearing the rays between
them.

Lieutenant Renny cleared the rays up to the side Barauli-Nimkér (xxv-xxvI), and
then proceeded with the selection of the stations remaining to complete the Series up to the
northern confines of the Oudh territory. And as permission to enter Nepal was with-
held by the Government of India, of whom it hiad been solicited, the selection of stations was
brought to a close at the side Rémudpur~Rémnagar (xx11—-xx1v) of the North-East Longi-
tudinal Series. During the latter end of April, the party was strengthened by the arrival of
Mr. C. Murphy, 2nd Class Sub-Assistant, transferred from the operations on the northern
section of the Great Arc, too late however to be of much help during the present field season.
Writing from Cawnpore on 3rd June, Lieutenant Renny reported that he had continued
clearing the rays between the stations, as long as the atmosphere was sufficiently clear to
enable him to see the blue-lights which were burnt at the forward stations, to indicate their
position ; these blue-lights, when burnt on lofty poles, were usually visible over all interme-
diate trees and obstacles at the back stations, more particularly if observed at midnight,
when very considerable refraction is generally prevalent; their employment thus frequently
enabled the required direction of a ray to be exactly determined, without any other procedure ;
but as this method of operation was not always to be relied on, and depended for its
success very much on the condition of the atmosphere, it was eventually superseded by ray-
trace triangulations—described at page 42 of Volume II—which, though sometimes more
laborious, were always feasible and certain in their results. Lieutenant Renny’s subsequent
operations, after finding further ray-clearing impossible, are quoted as follows from his report
to the Surveyor General. “I conducted a route-survey for the selection of points for prin-
‘ cipal stations up to the Nepal Hills. At this period, being the middle of last month, fever
“and other complaints prevalent in the Tardi broke out in my camp, and before I had
“returned to Sitapur both my Sub-Assistants were dangerously ill, and a great portion of my
“ establishment laid up. As the dimness of the atmosphere at this season would have pre-
“vented me doing any more work until the commencement of the rains, and to detain mny
“ establishment in camp would only have been exposing them to relapses, I proceeded here
“as soon as my party was sufficiently convalescent to travel, and am happy in being able to
“state that my Sub-Assistants are now out of danger, and the Native establishment daily
“acquiring strength.”

The operations of the season enabled Lieutenant Renny to construct two general maps
of the country in which the operations had been carried on, compiled from information
acquired in the course of the route-survey ray-traces between the principal stations.

* The eompen-nti;)n paid for trees felled onsixteen rays in the Oudh territory was under Re. 70 per ray on the avorage : the amount
of this award was fixed by an official of His Highness the King of Oudh who had been specially deputed to accompany. the party.
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The party resumed field operations on the 1st October, Lieutenant Renny commencing
operations by taking observations at the station of J4jmau
. (xvi1) which was only 4 miles distant from his recess quar-
Liout. T. Renny, Bengal Engineers, 1t Assistant, teTs at Cawnpore, to the three stations, xv1, xvir and xix, at
Mr. 0. Yurphy, 2nd Clase Sub-Assistant. which towers had already been built. He proceeded thence
” ? ) to Méwa (xvI), where he found it necessary to give an addi-
tion of 6 feet to the height of the tower; observing there both by day and night*, he was
able by the 17th of the month to complete all the observations, horizontal as well as vertical.
The next points visited were the hill stations of Sihonda and Pavia (1x and x) which form the
side of continuation of the triangulation completed in the first field season; the single angle
remaining to be observed at Sihonda (1x) was completed; at Pavia (x) the angle between
Sihonda (1x) and Paprendi (x1) was partially observed, the remaining angle being wholly
unobserved because the signal at the tower station at Musapur (x11) was invisible. The
observation of the principal angles was then discontinued, as the sides of the triangles were
of so great a length for operations in the plains that it appears to have been considered hopeless
to attempt to measure them until the season of clear atmosphere which occurs during and
shortly after the monsoons.

Having deposited in store at Cawnpore his large theodolite and such other portions of
the materiel as he would not need, Lieutenant Renny devoted the remainder of the season to
clearing rays, building new towers and raising the old ones wherever necessary. About 270
miles of rays were cleared, carrying this portion of the work up to the extreme northern
limit of the Series; the heights of the towers at xx1, XX1v and xxv were increased 15 feet,
30 feet towers were erected at stations xxv1, XxvIIr and xx1x, and one of 28—subsequently
increased to 35—feet at xxvII.

The services of Lieutenant Renny were lost to the party until the 1st of March 1838,

Season 1657.56. being required at the.measurement of the Sironj Base-Line.

PRRSONNEL. Mr. Murphy accordingly took charge at the commence-

Lisut. T. Renny, Bengal Engineers, 1at Assistant, 10€0Y Of the field season, under the general direction of
Mr. 0. i'i:ghy. st Class Sub-Assistant. Lieutenant Renny, and proceeded on the 5th October to-
" S wards Pavia (x) distant about 70 miles from Cawnpore
where the recess quarters were established. On his march thither, he ascertained that
the mark at Jahénabad station (xv), on the roof of a paka building, had been removed, and
that the owners of the building would not allow it to be replaced. This difficulty was how-
ever got over with the assistance of the Magistrate of Fatehpur without retarding the pro-
gress of the work. Mr. Murphy arrived at Pavia (x) on the 14th October; and by the 20th
he was able to complete all observations of horizontal angles which he believed to be neces-
sary ; -the vertical angles were not observed as the signals were only visible during the night when
refracted very considerably and very irregularly, so that the observations would be worthless un-
less reciprocated by others taken at the same time at the station under observation. The horizon-
tal angles at Paprendi (x1) were then undertaken and completed; afterwards those at Kdndkhera

* The night signals used were either vue-l.ifhu or blue-lights, the latter having superseded the former, to be in turn superseded a
few years afterwards by powerful lamps with parabolic reflectors.

Season 1836-37.
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(x111) which were all but completed. Mr. Murphy next proceeded to Masapur (x11), where he
completed all the horizontal angles in three days, and measured reciprocal verticals with Mr.
Lane at Pavia(x), who employed a 7-inch theodolite ; these simultaneous verticals were observed
on the 4th November to blue-lights, burnt an hour after sunset. Mr. Murphy reached J4frabad
(x1v) on the 7th November, and by the 11th the three horizontal angles as well as simultaneous
verticals on the ray to Musapur (xi1) (observed to heliotropes an hour before sunset) were
measured. The station of Jahdnabad (xv) was reached on the 17th: by the 20th the hori-
zontal angles were all disposed of ; here simultaneous verticals were observed to lamps on the
ray to Jafrabad (x1v), but though the observations extended over an interval of nearly 2}
hours beginning at an hour after sunset, the results of the means of the measures differed so
considerably inter se that they were rejected and reserved for future re-measurement. Mr.
Murphy remained at Jahénabad while Mr. Lane was marching to Dewarsin (xvi1) for simul-
taneous verticals; they were taken on the 24th at the time of minimum refraction. Mr.
Lane proceeded the same day to Jajmau (xviir), while Mr. Murphy advanced to Dewarsén
~ (xvi1), and succeeded on that and the following night in completing the two horizontal angles
at this station as well as in taking simultaneous verticals on the ray to J4jmau (xvin) with Mr.
Lane. On the completion of the observations at Dewarsdn (xvir) Mr. Murphy fell ill, and had
to proceed to Cawnpore for three weeks, at the end of which he returned to find that the favor-
able season for observing had ended. Crossing the Ganges into Oudh he resumed work on
the 21st December at the station of Rau (xx), where he also took observations for fixing
Christ’s Church Cawnpore, which was then being built. He waited there five days without
being able to obtain complete measures of even a single horizontal angle, though he succeeded
in taking simultaneous verticals with Mr. Lane on the ray to J4jmau (xviir). He then re-
crossed the river and proceeded to Naména (x1x) on the right flank of the Series. The winter
rains had now set in, and the conditions of the atmosphere became so unfavorable that though
he remained at that station from the 4th to the 28th of January, and worked whenever pos-
sible both by day and night, he could only obtain complete observations of two of the three
horizontal angles ; such few measures as were taken of the third angle were rejected and re-
observed later on in the season. Pushing on to Jhalotar (xx1) the horizontal angles occupied
him from the 3rd to the 14th of February; and thence returning to Rau (xx)—the observa-
tions at which had been left unfinished nearly two months before—he finished the work there
by the 19th of February. He then proceeded to Etora (xx111) where the horizontal observa-
tions occupied him from the 24th February to the 3rd March ; after this he went to Bakseria
(xx11) where by the 8th of the month he had completed the three horizontal angles as well
as simultaneous verticals with Mr. Lane on theray to Rau (xx). At this time Lieutenant
Renny returned from the Sironj Base-Line and resumed the direct charge of the operations,
examining the work performed by Mr. Murphy, affording him incidental aid in the measure-
ment of the angles at Bakseria (xx11), and accompanying him to his next station Asu (xx1v) ;
there the three horizontal angles as well as the simultaneous verticals on the ray to Bakseria
. (xx11) were measured between the 10th and 14th of March.

An examination of Mr. Murphy’s work brought to light the circumstance that certain
of his angles were deficient in respect to the number of zeros on which the measurements
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had been taken. Lieutenant Renny reported that otherwise his arrangements for conduct-
ing the details of the work hoth expeditiously and economically appeared to have been very
good. That no loss of time might be incurred in returning to observe such zeros of his
angles as were deficient, Mr. Murphy volunteered to undertake the work during the ensuing
rains, at a season of the year not usually devoted to field operations. Mr. Lane’s share of
the work was also favorably commented on by Lieutenant Renny.

On leaving Asu (xx1v), the party proceeded successively to Barauli (xxv) and Fateh-
nagar (xxvir), and by the end of March the three horizontal angles at each of these stations
were disposed of.

Lieutenant Renny had meanwhile been apprized by the Surveyor General that his ser-
vices would shortly be needed in carrying on the triangulation of the Great Arc to the south
of Sironj; he was directed to proceed to Head Quarters as soon as his presence could be dis-
pensed with on the Amua Series. He was anxious before leaving the party to establish some
sort of check on the work that had been already executed ; and for this purpose he determined
to measure an azimuth of verification at the station of Nimkdr (xxvi). He arrived there
on the 2nd of April; and by the 16th of the month he completed the azimuthal observations
and the measurement of two of the three horizontal angles at that station. The reduction
of the azimuthal observations, and various necessary arrangements for the future conduct of
the work, occupied Lieutenant Renny till the 1st of May, when he proceeded to Dehra Diin,
marching vid Bareilly and Hardwér.

Mr. Murphy, now again left to his own resources, resolved to finish at once the insuffi-
ciently measured angles to the south in preference to continuing his progress northwards;
for he considered that a severe rainy season might possibly set in, and, by forcing him into
recess quarters, prevent him from bridging over the gap that then existed in the work. He
accordingly retraced his steps to Naména (x1x), where a few months previously he had spent
several weeks without the weather admitting of his completing the measures of more than
two of the three angles; the third angle was now measured in the course of two days. The
party then moved southwards to Pavia (x), where all that remained to be done was the com-
pletion of a single angle—bhetween 1x and x1—by measures on two zeros : this was effected on
the 14th June ; and by the 23rd of the same month, the deficiencies in the angles at x1 and x111
were also made good. Thus, the Series stood complete up to the side (xxv1)-(xxvII), with the
exception of the angle at xxvi (Nimk4r) between xxIv and xxv. In addition to the tower-
building already indicated, seven new tower stations, each 24 feet high, had been constructed
at the northern end of the Series, thereby completing this troublesome portion of the operations.

During the field season of 1838-39 Lieutenant Renny merely exercised a general

Season 183839, supervision over the operations without taking any per-

PBRSONNEL. sonal share in them, as he wasengaged on the measurement

Lieut, T. Renny, Bengal Engineers, lat Amistant. of the principal angles of the section of the Great Arc, to

Mr. C. Murphy, 1st Ciase Sub-Assistant.
w O.Lang, 1kt o the south of Sironj, between the parallels of 18° and 24°.

The programme for this season’s operations was as follows :—to measure the horizontal
angles at nine principal stations to complete the Series; to observe an azimuth at R4muépur,
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the most northerly station on the Amua meridian, which was subsequently allotted to the
North-East Longitudinal Series ; and lastly, to take simultaneous vertical angles over a distance
of nearly 200 miles in the length of the Series, so as to form a continuous chain of relative
heights of which only seven links stood supplied by the observations of the previous season,
‘With favorable weather all this might be completed in one field season.

Mr. Murphy moved into camp on the 16th October; and, having crossed the Ganges
into Oudh, he proceeded to his first station, Nimkér (xxvi), where the angle between xxr1v
and xxv was duly observed on the 21st idem. The party proceeded thence in succession to
the several northern stations, the horizontal angles at which were all disposed of by the 9th
of December. The prescribed azimuth was then undertaken by observations to & Urse
Minoris at both elongations. By the end of the month the whole of the programme of work
was completed, with the exception of the vertical observations. Mr. Lane had fallen ill at
the commencement of the field season, and been unable to render any assistance, in con-
sequence of which Mr. Murphy had engaged the temporary services of Mr. C. D. Campbell,
& young candidate for employment in the Survey Department. A collision occurred between
the men of the native establishment and a large body of armed men in Oudh—who were said
to be desperate freebooters, and inhabited a small fort of their own in a jungle on the banks
of the Gumti in the vicinity of the survey operations—which might have been attended with
much loss of life had not Mr. Murphy been at hand to interpose and protect his people.
But otherwise the operations in Qudh seem to have met with no oppesition.

The vertical angles, whose measurement was the one thing remaining to complete the
Series, were observed simultaneously at the opposite extremities of the rays, by Mr. Murphy
at one end with Troughton and Simms’ 18-inch theodolite No. 1—with which the whole of
the horizontal angles of this Series were measured—and at the other end by either Mr. Lane
or Mr. Campbell with a 7-inch theodolite. These operations were carried, under instruction,
over the diagonal sides only of the Series, zigzagging from flank to flank, so as to fix every .
station in turn, but without giving check determinations on the flank sides as well, as that
would have doubled the amount of work to be performed. The field operations were concluded
on the 2nd of April. The party then proceeded vié Cawnpore to the Surveyor General’s
Head Quarters at Dehra Din.

On the completion of the Simultaneous Reduction of the North-East Quadrilateral, it
was found that the errors which had actually been dispersed over the Amua Series, between
its origin Amua-Lakanpura and terminus Dahlelnagar-Kokra, were as follows :—

In Logarithm of the latter side + 0'000,0043,8 = 06 inches per mile nearly.

» Azimuth » — 17286
» Latitude of Dahlelnagar + o ‘077
»» Longitude » — 0173

The trigdnometrical heights were checked at several points in subsequent years by
connection with the Spirit Leveling Operations in the Trigonometrical and Revenue branches
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of the Survey, see page 38 [of Vol. VII]. The sections into which the Series has thus
been divided exhibit the following errors:—in the southern section ending at xviri, the
maximum discordance was found to be 4 7 feet; in the next, ending at the side xxvIn-xxix,
it was — 14 feet; and in the last section, it was 4 4 feet. The errors were dispersed in the
manner indicated at pages 38 and 39 of Part I of Volume VII.

Secondary Triangulation.

It will be seen on reference to the chart of this Series that little secondary triangula-
tion was done in connection with the principal operations, excepting what was accomplished
from the hill stations at the southern end of the Series. More could not have been done in
the plains excepting by carrying chains of minor triangles for which neither the requisite
agency nor instrumental equipment were at the time forthcoming. The positions of Shéhja-
héanpur and other secondary points, near the northern end of the Series, were fixed in the
year 1849-50 by Mr. J. O. N. James, in connection with the operations of the North-East
Longitudinal Series; it has been found convenient to exhibit the results with those of this
Series; they will therefore be found in the Synoptical Volume for this Series.

Compiled, with Addenda by the Surveyor General, by

C. WOOD.

DenRA DoON:
Surveyor 2nd Grade.

November 1881.
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DESCRIPTION OF STATIONS.

XVIL—(Of Caleutts Longitudinal Series). Amdba Hill Station, lat. 24° 0', long. 80° 32/,
is situated in the Maihar district, and stands on the southernmost extremity of the Kaimir
range, immediately to the E. of the village of AmnGa. The encamping ground of Siwaganj, on
the high road from Mirzapore to Jubbulpore, is distant about 3 miles to the N.

The station is marked by the centre of a circle engraved on a stone which is fixed on the surface of a plat-

form, and placed perpendicularly over a similar stone at the base. The same point was used on the original as well 23
revised triangulation of the Calcutta Longitudinal Seried

XIX.—(Of Calcutta Longitudinal Series). Lakanpira Hill Station, lat. 24° 3, lonz.

80° 50/, is situated in the Maihar district, and stands on a peak of a small range of "hills, at a
distance of about 14 miles to the N. of the small village of Lakna or Lakanpira.

The station is marked by the centre of a circle engraved on a stone which is fixed on the surface of a

platforra, 2 feet 44 inches perpendicularly over the mark which was used on the original triangulation of the Calcutta

Longitudinal Series. It was found in good preservation when visited in April, 1865, in the course of the revision of the
Calcutta Longitudinal Series.

I. Maihar Hill Station, lat. 24° 17’, long. 80° 46/, is situated in the Maihar district, and
stands on the eastern extremity of the Birapahér, at a distance of about 1} miles to the N.W'.
of the town of Maihar.

The station is marked by the centre of a circle engraved on a stone which is fixed in the middle of a
platform about 2 feet high. .

II. Patra Hill Station, lat. 24° 17, long. 81° 11’, is situated in the Rewah district, and
stands on the Kaimir range, about 2 miles E. of the small village of Patra, and 10 miles S.L.
of Amarpatan.

The station is marked by the centre of a circle engraved on a stone which is fixed in the middle of a
platform, 2 feet perpendicularly above a similar mark engraved on the rock in situ.
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ITI. Potenda Platform Station, lat. 24° 37’, long. 81° 0, is situated in the Rewah district,
and stands on an open plain, about 4 of a mile from the village of Potenda, and 6 miles E. of
Midhogarh. '

The station is marked by the centre of a circle engraved on a stone which is fixed in the middle of a plat-
form, 2 feet perpendicularly above a similar mark engraved on the rock ¢ situ.

IV. Dharkéna Hill Station, lat. 24° 28', long. 80° 36’, is situated in the Nagode district,
and stands on a detached hill of that name, about 3 miles 8. of the small village of Chinba,
and 8 miles from the station of Nagode.

The station is marked by the centre of a circle engraved on a stone which is fixed in the middle of a plat-
form, 1} feet perpendicularly above a similar mark engraved on the rock #n situ.

V. Dégri Hill Station, lat. 24° 51’, long. 80° 44, is situated in the Nagode district, and
stands on the south face of the Bindrichal range, distant about 8 miles to the N. of Koti, and
immediately above the small village of Digri.

The station is marked by the centre of a circle engraved on a stone which is fixed in the middle of a plat-
form, about 64 feet perpendicularly above a similar stone well imbedded in the ground.

VI. Sérang Hill Station, lat. 24° 46, long. 80° 24/, is situated in the Panna district, and
stands on a peak of that name in the Bindrdchal range, distant about 3 miles S.W. of Ethwas,
and 11 miles E. of Panna. :

The station is denoted by the centre of a circle engraved on a stone which is fixed in the middle of a plat-
form, about 3 feet perpendicularly above a similar stone flush with the natural surface of the ground.

VII. Kartir Hill Station, lat. 25° 2’, long. 80° 23/, is situated in the Banda district, and
stands on a three-peaked isolated hill, close to the high road from Banda to Sigar.

The station is denoted by a dot engraved in the centre of a hole 1} inches deep cut in the middle of &
large boulder about 9 feet square. ,

VIII. Marfa Hill Station, lat. 25° 7/, long. 80° 44/, is situated in pargana Badaosa of
the Banda district, and stands on an isolated hill of that name, on the north face of the Bindra-
chal range, at a distance of about 10 miles to the W. of Chitarkoti, a place of Hindoo pilgrimage.
The hill was formerly fortified, and pretty considerably inhabited, judging from the several large
tanks and ruins of buildings which are to be seen.

The station is on the ruins of an old building, and is denoted by the centre of a circle engraved on a stone
which is fixed in the middle of a platform, about 5 feet perpendicularly above a similar mark at the level of the ground.

IX. Seonda Hill Station, lat. 25° 18', long. 80° 24/, is situated in pargana Seonda of the
Banda district, and stands on the eastern extremity of an isolated wedge-shaped hill immediately
above the village of that name.

The station is denoted by the centre of a circle engraved on a long stone sunk to within 3 inches of the
arface of a slightly elevated platform.

X. Pavia Hill Station, lat. 25°27', long. 80°47’, is situated in pargana Seonda of the
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Banda district, and stands on a low hill immediately S. of the village of that name. A platform
in front of a small temple was used for the station.

The station is denoted by the centre of & circle engraved on a stone which was fixed in the middle of the
platform and about 63 feet perpendicularly above a similar stone imbedded below. The station subsequently required
an additional elevation, and an earthen platform 11 feet in height was erected.

XI. Paprendi Tower Station, lat. 25° 38', long. 80° 27',is situated in pargana Paildni
of the Banda district, and stands on the centre tower on the east face of the mud fort of
Paprendi.

The tower was first repaired, and heightened about 10 feet. This station is full 50 feet above the level
of the surrounding country. »

XII. Miséptr Tower Station, lat. 25° 47, long. 80° 41’, is situated in pargana Gh4zipir
of the Fateplr district, and stands on a mound, elevated about 20 feet above the level of the
surrounding country, and lying to the south of the small village of Misépir.

An earthen platform 23 feet high has been constructed at this station.

XIII. Kandikhera Tower Station, lat. 25° 51', long. 80° 28', is situated in pargana
Pailéni of the Banda district, and stands on a solid building in the S.E. corner of a fort attached
to the village of Kdanikhera.

The building was repaired, and heightened about 13 feet, giving it an elevation of full 40 feet above the
level of the surrounding country.

XIV. Jafribid Tower Station, lat. 26° 1, long. 80° 38', is situated in pargana Bindki and
district Fatepir, and stands on the N.E. tower of the mud fort adjoining the village of Jafribad.

The tower was repaired, and heightened 17 feet, and the station is full 40 feet above the level of the sur-
rounding country.

XV. Jehénabid Tower Station, lat. 26° 6, long. 80°24’, is situated in pargana Kora
and district Fatepir, and stands on the eastern of two small buildings raised about 9 feet above
the roof of a house within a garden, at the S.E. extremity of the town of Jehanibéd.

The station is full 40 feet above the level of the surrounding country.
XVI. Méwa Tower Station, lat. 26° 16’, long. 80" 34, is situated in pargana Sarh

Salempiir of the Cawnpore district, and stands on a mound, about 20 feet in height, situated to
the N. of the village of Miwa.

An earthen platform 24 feet high has been constructed at this station.

XVII. Dewarsin Tower Station, lat. 26° 16', long. 80° 21, is situated in pargana Sarh
Salempfr of the Cawnpore district, and stands on the N.W. tower of the inner line of the mud
fort attached to the village of Dewarsin.

The tower bas an elevation of upwards of 25 feet above the surrounding country, and the station is raised
an additional 7 feet.

XVII. Jijmio Tower Station, lat. 26° 26/, long. 80° 27, is situated in pargana Jéjméo
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of the Cawnpore district, and stands on the eastern extremity of the high ground overlooking
the Ganges, where formerly stood the fort attached to the village of J. jwdo.

The station is on an earthen platform raised about 8 feet in height.

XIX. Namina Tower Station, lat. 26° 28', long. 80° 39, is situated in the Harha dis-
trict, and stands on a mound, 25 feet Ligh, distant about § of a mile to the S. of the village of
Nam:ina.

The station is on a earthen platform 18 feet in height.

XX. Rio Tower Station, lat. 26° 39, long. 80° 30, is situated in the Raslibad district,
and stands on a mound, 25 feet high, distant 3 of a mile N.W. of the village of Rio.

The station is on an earthen platform 16} feet in height.
XXTI. Jalhotr Tower Station, lat. 26° 42', long. 80° 41, is situated in the Rasilibid
district, and stands on the S.W. tower of the fort attached to the village of Jalhotr.
The tower is about 20 feet high, and an additional elevation of 15 feet was obtained by the erection of an
earthen platfonn.

XXII. Bakseria Tower Station, lat. 26° 51’, long. 80° 32, is situated in the Lassipir
district, and stands on the ruins of an old fort } of a mile S. of the small village of Bakseria.
An earthen platform 15 feet in height has been erected, which gives an elevation of about 40 feet above
the surrounding country.

XXIIL Etora Tower Station, lat. 26° 54’, long. 80° 42', is situated in the Sandaila dis-
trict, and stands on a mound, about 15 feet in height, distant } of a mile W. of the village of
Etora. ‘

An earthen platform 18 feet high has been constructed.
XXIV. Asu Tower Station, lat. 27° 5, long. 80° 31, is situated in the Sandaila district,

and stands on a mound, 25 feet in height, close to the village of Asu, and distant 2 miles N. of
the town of Sandaila.

A platform 30 feet high has been constructed.
XXV. Baraoli Tower Station, lat. 27° 8, long. 80° 43, is situated in the Sandaila district,
and stands on a mound, 20 feet in height, adjoining the village of Baraoli.
A platform of sun-dried bricks and mud cement 30 feet high has been erected.

XXVI. Nimkér Tower Station, lat. 27° 21’, long. 80° 32’, is situated in the Khairdbad
district, and stands on a mound, 15 feet high, distant } of a mile N.W. of the town of Nimkir,
and ¢ a mile N, of the Giimti river.

A platform of paka bricks and mud cement 30 feet high has been erected.

XXVII. Fatenagar Tower Station, lat. 27° 24’, long. 80° 43/, is situated in the Khairgb4d
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district, and stands on an open plain 2} miles S.E. of the large town of Macherhata, and % of
a mile S.E. of the village of Bulandpir.

A platform of sun-dried bricks and mud cement 35 feet high has been erected.

: XXVIIT. Dariwal Tower Station, lat. 27° 34/, long. 80° 31, is situated in the Khaird-
b4d district, and stands on a mound, about 20 feet high, distant # of a mile N.E. of the village
of Dariwal.

A tower of sun-dried bricks and mud cement 30 feet high has been erected.

XXIX. Sirwaia Tower Station, lat. 27° 38, long. 80° 41/, is situated in the Khairibid
district, and stands on the highest point of a mound on which, to the N.E. of the station, ex-
tends the village of Sirwaia.

A tower of sun-dried bricks and mud cement 30 feet high has been erected.

XXX. Parser Tower Station, lat. 27° 46', long. 80° 32, is situated in the Mahamdi
district, and stands on a low mound, close to a large tank, distant about § a mile to the S.'W. of

the village of Parser.
A tower of sun-dried bricks and mud cement 24 feet high has been erected here.

XXXI. Bulandpir Tower Station, lat. 27° 51, long. 80° 43, is sitvated in the Khairabid
district, and stands within a small dilapidated mud fort, lying to the S. of the village of
Bulandpir.

A tower of sun-dried bricks and mud cement 24 feet high has been erected here.

XXXII. Jartira Tower Station, lat. 28°(’, long. 80° 31’, is situated in the Mahamdi
district, and stands within a small dilapidated mud fort, to the west of, and hard by, the village
of Jariira. .

A tower of sun-dried bricks and mud cement 28 feet high has been erected here.

: XXTI1.—( Of the North-East Longitudinal Series). Kokra Tower Station, lat. 28° 12,
long. 80° 31, is situated in tehsil Haidaribdd of the Mahamdi district, and stands on flat ground
on the verge of an extensive jungle. The village of Kokra is distant about 1} miles to the S.W.

The station was constructed in 1833 for the triangulation of the Améa Meridional Series, as a tower of
sun-dried bricks and mud cement, 25 feet in height, with two mark-stones, one 2 feet below the level of the ground, the
other at the surface of the tower. The upper mark was found wanting, and the tower in a dilapidated condition when
the station was visited in 1843, in the course of the triangulation of the Pilibhit Terai Series. The old structure was
then dismantled to the level of the lower mark, and a new tower 26 feet high constructed, with an isolated central paka
pillar which contained mark-stones at distances of 2, 6, 12, 18, 24, 27, and 28 feet, respectively, above the lowest mark-
stone. When the station was subsequently visited in 1850, in the course of the North-East Longitudinal Series, the
upper portion of the pillar and tower were found to have been destroyed. The structure was again dismantled to within
10 feet of the surface of the ground, and a mark-stone having been found there, it was used as a centre over which &
new pillar, with an earthen tower around it, was constructed to the height of 26 feet above the level of the ground,
which carried & mark-stone at its surface placed in the normal of the lower mark.
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XXV.—(Of the North-East Longitudinal Series). Dahlelnagar Tower Station, lat. 28° 4/,
long. 80° 41, is situated in tehsil Aliganj of the Mahamdi district, and occupies the highest part
of the mound on which the village of Dahlelnagar stands.

A tower of sun-dried bricks and mud cement, 28 feet high, was erected here. It was found in good pre-
servation when the station was visited in 1850, in the course of the triangulation of the North-East Longitudinal Series.
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PRINCIPAL TRIANGULATION. ADDENDUM TO DESCRIPTION OF STATIONS.

Nore.—Consequent on modern alterations of district and other boundaries, the sites occupied by the stations are in some
instances now included in civil divisions of territory which differ from the district, pargana, or village, recorded in the preceding
descriptions of stations: a complete list of all the stations of the Series including a suitably modified statement of the altered sub-
divisions in question is accordingly given in the following table, and is derived chiefly from the annual reports, up to 1881, made
by the Civil Officials to whose care the stations have been committed. The statement also gives additional information as to position,
construction, and present condition of certain of the stations; where no entry regarding present condition is made against a
station it is to be assumed that the station when last reported on by the district Official was in good order.

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 Village in which Villages Remarks on the
o Local name District Pargana, &c. the Station surrounding the Construction and Condition
of Station . . .
lies Station of the Station
XVII Amua Baghelkhand | Maihar State Amua .
Agency
XIX Lakhanpura | Jubbulpore | Thé4. Bijerdgho-| Lakhanpura
. garh, Tah.
Murwéra
I Maihar Baghelkhand | Maihar State Maihar
Agency
1I Patra . T4l. Amarpé- '
tan, Rewah
State
111 Potenda »» T4l. Mddhogarh, Potenda Reported in 1874. “The stones
Rewah State of this station thrown away.
A new platform was made
on the same spot.”
Iv Dharkéna » Nagode State . Chunaha
v Dagri » Kothi State Dégri
VI Sérang Pahdr| Bundelkhand | P. Panna Ahargawa
. |Political Agency
) miles
VII Khairar Bénda P. Bénda Khairar Kartal N.N.E. 1}
Khora E. 5%
VIII Marpha » P. Badausa Kilhdan Reported in 1867. “The plat-
, form fell down last year.”

Norz.—Stations XVII and XIX appertain to the Calcutta Longitudinal Series, P. stands for pargana, Tah, for tabsfl, Thé, for théns, and Tl for tkluka.
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No. - Village in which Villages Remarks on the
of Station Local name District Pargana, &ec. the Station surrounding the Construction and Condition
lies Station of the Station
miles
IX Sihonda Bénda P. Sihonda Gir-| Sihonda Girwan | Sihonda Girwan -
wan S. 1%
Bahé4darpur
- W.8.W. 8
Gobindpur
N.W. 2%/
X Pauia ’ P. Augési Pauia
XI Piprenda » P. Pailéni Piprenda Portions of the tower washed
’ down by the rain in 1867,
and the upper mark-stone re-
ported as lost in 1870.
XII Mdsapur Fatehpur | Tah. Ghézipur, [ Mdsapyr alias | Mutaur N. by E. 1} | The pillar tumbled down dur-
P. Mutaur Deogaon Simési E.S.E. #| ingtheheavyrainsof1872-73
Paigambarpur as reported in 1874.
N.W.byN. 24 :
XIII Kéndkhera Bénda Tah. and P. Pai-| Kénékhera Narauli Portions of the tower washed
l4ni N.E.byE. 14| down by the rain in 1867,
Rémpur and the upper mark-stone re-
W.by 8. 3 | ported as lost in 1870.
XIV Jéfrabad Fatehpur Tah. Kalidnpur, Jéfrabad Bindki | A part of the tower fallen
P. Kutia Gu- N.N.W. 2 down, and no mark-stone
nir Kadjua ) found, as reported in 1872.
N.W.byW. 5
XV Jahénabad s Tah. and P. Jahdnabad Kora N. §
Kora Shéhjahdnpur
W.N.W. 1
Sakrabad ' .
E.byN. 2
XVI Mahowa Cawnpore | P. Salimpur Mahowa Sirsol W. 1 |Reported in 1872. ¢ The pil-
Kharauli lar requires to be rebuilt. ”’
N.N.E. 1}
Domanpur
E.S.E. 2
XVII Deor Sand4h » Ditto. Deor Sandéh | Sérh S.E. 8 Ditto.
Simra E.byN. 1}
Sultédnpur
N.W.byW. 1
XVIII Jéjmau » P. J4jmau J4jmau Cawnpore Rail-
‘ way Station
W.byN. 43
Pokarpur W. 1}
XIX Newarna Unao Tah. Unao, P. Newarna Newarna Rém- Reported in 1873. ¢ Only the
Harha, Tha. sahai N.byE. 4, foundation exists.”
Achalganj Pareri Kalén E. 3
Koréri Kalén
" W.byN. 4

Nore.—P, stands for pargans, Tah. for tahsil and Thé. for théna,
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No o Village in which Villages Remarks on the
of § tat.:ion Local name District Pargana, &c. the Station surrounding the Construction and Condition
lies Station of the Station
miles
XX Rau Kirna Unao Tah.,, P. and Raun Makhi N.E. 14 | Reportedin 1873. ¢ Only the
Thé. Unao Théna S. 23| foundation exists.”

XXI . Reportedin 1870. “ Demolish-
ed with the fort (on which
it stood) after the Indian
Mutiny, and there is no trace

‘ of it.”
XXII Garhi Baksar Unao Tah. Mohén, P.| Chak Bireshar | Haidarabad Reported in 1873, ¢ There is
Asiwan, Th4. S.byE. 24| nothing remaining of it
Achalganj, Ajgain N.E. 8 | except a few marks of its
T4l. Tikar former existence.”
XXIII Etora Lucknow | Tah., P. and Etora Bakhtidrnagar Platform washed away by rain
Thi. Maliha- E.byS. 84| as reported in 1875.
bad, T4l. Sai- Mirzaganj
lamau E.N.E. 3}
Bifrigaon
W.S.W. 8}
XXI1Vv Asu Sarai Hardoi Tah., P. and Asu Sarai Sandila E. by S. 2} | Reported in 1874 as being 24
Thé. Sandila feet high.
XXV Barauli » Tah. Sandila, P. Barauli Barwan N.E. 2} | Reported in 1874 as being 22
Bélamau, Th4. Atrauli N.byW. 23 | feet high. : '
Kachhona
XXVI Sitapur Tah.,, P. and Nimkér Aurangabad : .
Th4. Misrikh, E.byS. 4
T4l. Aurang- Beniganj
abad S. W.byS. 4%
XXVII 2 Tah. Misrikh, | Bulandapur | Kurauna
P. Machhreh- S.W.by W. 4
ta, T4l. Baria-
mau, Tha4. Si-
tapur
XXVIII 9 Tah. Misrikh, Dunddwal Bihat E.byS. 1
Th4. Mabholi, Pisdwan
T4l. Dundé- W.N.W. 54
wal
XXIX " Tah., P. and Sahrohi Town of Sitapur |
Th4. Sitapur, S.E.byS. 4 !
T4l. Halna- ,
pur ‘
XXX » Tah. Misrikh, Parsera Baragaon
P. and Th4. S.S.E. 2
Maholi, T4l Mitauli N.N.W. 8}
Baragaon
XXXI Bhulanpur Kheri Tah. and Th4. Basarah N.W. 1} .
Lakhimpur, P. Oel E.byS. 5
Basarah, TAl.
Raja Oel

Note.—P. stands for pargana, Tak, for tahsil, Thé, for thina and Tél, for tiluka,
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No.
of Station

Local name

District

Pargana, &c.

Village in which
the Station
lies

Villages
surrounding the
Station

Remarks on the
Construction and Condition
of the Station

XXXII

XXIII

XXV

Jaraura

Kheri

Tah. Muham-
di, P. Haidar-
abad, T4l. 114-

miles

Alipur S.by W. 2}
Haidarabad

N.W. 44

The station fallen down as
reported in 1877.

hibaksh Khén,
Thé. Gola

Tah. Muhamdi,
P. Haidar-
abad

Kokra »» The station was constructed in
1833 for the Amua Meridio-
nal Series as a tower of
sun-dried bricks and mud

cement, 25 feet in height, with two mark-stones, one 2 feet below the level of the ground, the other at the surface of

the tower. The upper mark-stone was found wanting, and the tower in a dilapidated condition when visited in 1843,

in the course of the operations of the Pilibhit Tardi Series. The old structure was then dismantled to the level

of the lower mark, and a new tower 26 feet high constructed, with an isolated central paka pillar which contained
mark-stones at distances of 2, 6, 12, 18, 24, 27, and 28 feet, respectively, above the lowest mark-stone. When the
station was subsequently visited in 1850, in the course of the North-East Longitudinal Series, the upper portion of
the pillar and tower were found to have been destroyed. The structure was again dismantled to within 10 feet of the
surface of the ground, and a mark-stone having been found there, it was used as a centre over which a new pillar,
with an earthen tower around it, was constructed to the height of 26 feet above the level of the ground, which carried a
mark-stone at its surface placed in the normal of the lower mark. Pillar partly fallen down as reported in 1871,

Kheri . Tah. Lakhim-
pur, P. Ali-
ganj

Gauri
Hardua
Khamaria

E.byS. 2}
W. 2
S. 1}

Bhirpur S. W, 1}
Aliganj N.W. 4
Khénpur

E.N.E. 1

The central pillaras constructed
about the year 1838, was en-
closed in a tower of sun-dried
bricks and mud cement. It
was found in good preserva-
tion when visited in 1850 in
the course of the operations
of the North-East Longitu-
dinal Series. Pillar partly
fallen down as reported in
1871.

Norz.—Stations XXIII and XXV appertain to the North-East Longitudinal Series. P. stands for pargana, Tah. for tahsil, Thé. for théna, and T4l. for téluka.

August, 1882.

J. B. N. HENNESSEY,
In charge of Computing Qfffice.
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PRINCIPAL TRIANGULATION. TRIANGLES.

Nore.—The preceding pages, 1__, to 8__,, having been printed in 1869, the spelling of Indian proper names occurring

in them is in accordance with the Departmental or old rules ; these prevailed until 1874, when the Government or new rules for
spelling were published.  'T'he transition now (1878) necessary from the old to the new rules is effected hereafter as follows. Names
not already printed are rendered by only one method of spelling, e, the new. Any name that has appeared in the preceding
gay_:es is given by both methods, viz., in Roman type by the new rules and in Italics by the old ; to avoid needless repetitions, this is
one only in the first instance that a name of the kind occurs. 1t will be seen that the two methods of spelling differ but slightly.

Distance
No. of . Spherical Corrected Plan -
'I\-i:n:le Btation xz:: Angle °
. Log. feet Feet Miles
. ” [ [ "

Amua (4mia), XVII 1 42 12 3403 4'9453592 88177°8 16700

1 Lakanpura (Lakanpira), XIX 71 86 34 4811 5°1173154 131013°3 24813
Maibhar, 1 71 51 12 3696 50098779 10230060 19°375

| Lakanpura, XIX ‘94 67 44 5304 5'1427169 1389047 26308

2 Maihar, I ‘94 76 16 11°37 51637365 1457930 27°612
Patra, 11 93 35 58 5549 |  4'9453592 88177°8 | 16700

Maihar, I 136 59 35 807 5'1479144 1405771 26624

3 Patra, 11 136 61 58 1439 5'1580293 1438896 27'252
Potenda, I1I 136 58 26 3754 51427169 1389047 26°308

Maihar, T ‘96 72 14 24'7% 5'1590216 1442187 27°314

4 Potenda, 11T ‘96 35 55 24°2§ 4'9486463 888477 16827
Dharkdna, IV ‘96 71 %O 1100 5'1580293 1438896 27252
Potenda, IT1 1'25 67 18 3520 51685977 147434°0 27°923

6 Dharkdna, IV 125 48 12 1358 50760416 1191356 22564
Diégri, V 1'25 64 29 1122 | . §°1590216 1442187 27°314

Norzs.—1. The values of the side are given in the same line with the opposite angle.
2, Stations Amua, XVII, aud Lakanpura, gIX, appertain to the Culcutta Longitudinal Series of the South-East Quadrilateral.
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Distance
No. of . Spherical Corrected Pl
Tri?méle Station %;Z:lsa "ezngle e
Log. feet Feet Miles
4 o [ ”n

Dharkana, IV 1'13 50 o 1810 50685557 1170997 22°178

6 Daégri, V 112 55 17 42725 50991918 125658°5 23'799
Sérang, VI 112 74 41 5965 51685977 1474340 27°923

Dagri, V 86 4 9 418; 49816614 95865°3 18'156

7 Séirang, VI ‘87 77 31 311 51282360 134349°5 25°445
Kartér, VII 86 58 19 1504 50685557 117009'7 22°178

Dégri, V 91 63 6 1987 50971315 1250638 23686

8 Kartér, VII ‘91 43 32 5056 49850344 966127 18298
Marpha (Marfa), VIII "91 73 20 4957 | 51282360 134349°5 25°445
Kartér, VII ‘04 69 48 2637 51171546 1309648 24804

9 Marpha, VIII ‘93 46 31 2434 5°0054338 101259'0 19°178
Sihonda (Seonda), IX ‘94 63 40 929 570971315 125063°8 23686
Marpha, VIII 1°15 64 32 4182 5°1331946 13589272 25737

10 Sihonda, I1X 1°15 54 58, 3047 570907764 1232470 23342
Pavia, X 115 6o 28 4771 51171546 1309648 24804
Sihonda, IX 1°09 58 51 5481 571008475 1261384 23'890

11 Pavia, X 1°09 53 53 3723 50757683 119060°6 22°549
Paprendi, XI 1'10 67 14 2796 571331046 135892°2 25°737

Pavia, X "84 44 37 4890 49732254 94021'1 17807

12 Paprendi, XTI ‘83 64 53 3198 50834550 1211867 22°952
Mousapur (Misdpir), X11 ‘85 70 28 39'12 571008475 1261384 23890
Paprendi, X1 ‘47 50 18 4012 4'8804914 75943°6 14383

13 | Misapur, XII "48 7 22 5389 | 49197257 831239 15743
Kéanakhera, XIII ‘48 72 18 2599 49752254 94G21°'I 17:807
Misapur, X1I "44 57 42 4879 | 48990308 792558 1501t

14 Kindkhera, XTI ‘44 68 11 500 49397035 870369 16°484
Jifrabad (Jdfrdbid), X1V ‘44 54 6 631 4'8804914 75943°6 14°383
Kandkhera, XTII 48 56 50 2365 49131469 818742 15°506

15 Jéfrabad, X1V 48 69 1 3989 4'9605784 91322'6 17296
Jahinabad (Jehdndbdd), XV ‘48 54 7 5646 4'8990308 79255°8 15011
Jéfrabad, XIV ‘49 52 37 5095 49006164 79545°6 15°065

16 | Juhinabad, XV 49 | 72 29 o74 | 49797708 | 954489 | 187
Miwa, XVI 49 | 54 53 831 | 49131469 818742 15506
Jahdnabad, XV ‘34 59 o 2868 4'8547637 715754 -13°556

17 Miwa, XV1 ‘34 48 41 749 47973573 627130 11877
Dewarsin, XVII “34 72 18 2383 4'9006164 795456 157005

Miéwa, XVI ‘34 59 21 3150 48451257 70004°4 13258

18 Dewarsédn, X VII . 34 59 2 1378 48436724 697706 13'214
Jijmau (Jdjmao), XVIII ‘34 61" 36 1472 48547637 71575'4 13'556

Méwa, XVI 34 51 36 32'79 4'8134820 650852 12°327

19 | Jijmay, XVIII 34 | 71 13 joas | 4Bossero | 786216 | reBgo
Namina, XIX ‘34 57 9 4687 4'8436724 697706 137214
Jéjmau, X VIII *38 67 44 4081 49091738 811286 15°365

20 | Namina, X1X 38 | 64 18 4275 | 4'8gy6oor 780951 | 14961
Rau (Bdo), XX 37 47 56 3644 48134820 65085°2 12°327
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Distance
No. of . Spherical Corrected Plane
Triangle Station Excess Anglo
Log. feet Foet Miles
L4 o ! L4

Naména, XIX ‘37 M4 33 2117 47913808 618559 11718

21 Rau, XX ‘37 68 29 1610 49139299 820219 15°534
Jhalotar (Jalkotr), XXT ‘37 66 57 2273 49091738 811286 15°365

Rau, XX ‘33 63 41 23'I9 48629283 729337 13°813

22 Jhalotar, XXI ‘33 66 49 12552 +8738793 747962 14166
Bakseria, X X1I ‘33 49 29 11°29 47913308 618559 11°715
Jhalotar, XXI ‘32 46 4 2044 47704535 580459 11°164

23 Bakseria, X XIT ‘33 70 46 565 48876870 772124 14624
Etora, XX11I ‘32 63 6 3391 48629283 72933'7 13°813
Bakseria, XXII ‘37 71 59 31'90 4'9343982 85980°2 16°284

24 Etora, XXI1II ‘37 67 18 5698 49212456 83415°3 15798
Asu, XXIV ‘37 40 41 3112 47704535 589459 11°164

Etora, XXIII 42 46 56 5078 48330122 680789 12894

25 Asu, XXIV 42 65 42 10°§1 49289772 849136 16082
Barauli (Baraoli), XXV ‘43 67 20 5871 4'9343982 859802 16284

Asu, XXIV ‘51 70 9 3339 5°0001542 100040°1 18:947

26 Barauli, XXV ‘51 70 2 2383 4'9993468 99964°7 18933
Nimkir, XXVI °50 39 48 276 48330122 680789 12894
Barauli, XXV ‘46 37 59 2664 48040218 63682°8 12°061

27 Nimkdr, XXVI 47 66 46 50°46 4'9780865 95979°4 18-007
Fatehnagar (Fatenagar), XX VII ‘47 75 13 42°90 5°0001742 100040°I 18'947
Nimkir, XXVI *37 75 18 1778 4'9322553 8555770 16°204

28 Fatehnagar, XX VII *37 58 38 3072 48781217 755304 14°305
Darawal, XX VIII ‘37 46 3 11°%50 48040218 636828 12°061
Fatehnagar, XX VII 36 39 34 364 47589892 574102 10°873

29 Darawal, XXV11I *36 68 45 2631 4'9242982 840037 15°910
. Sirwaia, XXI1X ‘37 71 40 30°0§ 4'9322533 855570 16204
Dariwal, XX VIII ‘30 59 40 13°30 48391159 69042°4 13076

30 Sirwaia, XX1X ‘30 74 27 4872 4'8868711 77067°5 14°596
Parser, XXX ‘30 45 51 5798 4'7589892 574102 10873
Sirwaia, XXIX ‘33 47 55 3162 47963020 62560°8 11849

81 | Parser, XXX 34 774 1935 | 49145877 821463 15°558
Bulandpur (Bulandpiir), XXX 1 "33 55 0 903 | 48391159 | 690424 137076

Parser, XXX °37 68 30°20 492009844 833651 15°780

82 Bulandpur, XXXI ‘3% 67 51 377 492035988 832528 15°768
J arﬂ;a, XXXII ‘37 44 25'94 47963020 625608 11'849
Bulandpur, XXXI ‘38 44 55 3521 4'7950568 623816 r8ig

33 Jartra, XXXII 38 64 23 019 4'9011956 79651°8 15086
Dahlelnagar, XXV ‘39 70 41 2460 4'9209844 833651 15°789

Jardra, XXXII ‘33 65 10 33°0% 48693168 7401(4°§ 14018

84 Dahlelnagar, XXV . °33 64 55 1682 48684193 73861°7 13989
Kokra, XXIII ‘33 49 54 1013 47950568 623816 11'815

Norz.—Stations Kokra, XXIII, and Dahlelnagar, XXV, appertain to the North-East Longitudinal Series.

October 1878.

J. B. N. HENNESSEY,
In charge of Computing Office.
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SECONDARY TRIANGULATION.
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