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ERRATA, ADDENDA rr CORRIGENDA.

Jor Tiba in Nag Tiba h.s. read Tibba
» s on » » 5 n
5w 2 ” » »
» o »o» » » » o»
lines 3, 5 and 6 from bottom ,s Alrtoli ,, Aiartoli
line 1 from top . ,» sun-dried brick ,» sun-dried hricks

y» XXII Rémudpir » XXII Ramuapur

in triangles 209, 211 and following. For Niga h.s. and Deoban h.s. add the following foot-
note :—These stations appertain to the North-West Himalaya Series of the North-West
Quadrilateral.

in triangles 241 and following. For Kandi h.s. edd the following footnote :—This station apper-

tains to the North-West Himalaya Series of the North-West Quadrilateral.
Jor Kumaon and Garhwal read Kumaun and Garhwil
. ,, Tiba in Nag Tiba h.s. 5 Tibba
triangle 435 »» Shikdni h.s. 5, Shikdni m.s.

in triangles 4188 and 489. For Snowy Pk. R. add the following footnote :—This peak is identical
with Bhagirathi-Baspa Watershed No. 7 peak of the North-West Himalaya Series of the

D).
North-West Quadrilateral and is numbered as %‘;—811— in the Co-ordinate list of this volume.
triangles 609 and 610 Jor Sungarkot h.s. read Sungarkot H.s.
triangle 610 ,, Jagesar hs. ,» Jagesarv i.s.
in triangle 683 in col. “ Log feet” put * under the last line to make the base agree with the
- footnote.
triangle 768 Jor Dhaj h.s. read Dhaj n.s.
triangle 1073 ,» Dhaukuri h.s, ,;  Daukuri h.s.
triangle 1420 ,, Pumonzong h.s. , Pumongzong h.s.
,» Tiba in Nag Tiba h.s. ,» Tibba
at Bandartak h.s. ,» Jojiling No. 2 h.s. 5 Jojiling No. 1 hus.
' ,, Jojiling No. 1 h.s. , Jojiling No. 2 h.s.
,, Tiba in Nag Tiba h.s. ,, Tibba
from the footnote cut out “ the Base-line figures, vide Syn. Vol. II of .
» » »
at Hagdanu h.s. for Dhaukuri h.s. read Daukuri h.s.
at Kankra No. 1 h.s. insert

Khabakhdl h.s. 237 41 23 | 906
Sisékhani  , 262 55 41 | 910
Badhangarhi ,, 288 3 31 906



ERRATA, ADDENDA rr CORRIGENDA— (Continued). : 4

Page -
136_1' at Ku h.s. for * Niga h.s. read Néga h.s,
45— . ., Tibain Nag Tiba hs.  ,, Tibba
1 a X .
164, at Rlienok h.s. Azimuth of Padanglu Hill Mark
' ’ - o ’ ”
for 56 55 13 , 53 51 43
156, at Selim h.s. . ,, Lohagari h.s. ,» Lohagarhi h.s.
157, at Shiala No. 1 hs. insert Chini s. 24° 33 2" | 817
159 for Tibaiu Nag Tiba hs. ,, Tibba
I
. . Tk.104
166‘—1. at Athansi h.s. cut out the Log Distance and Azimuth of ENC
170, at Bampassia h.s. insert
. Pk.79
e 4:264760 277° 53 34"
62 B
171_1 at Batwaia, LXXVIII cuf out
' . . Pk.4
Log Distance and Azimuth of 2 E
Pk. Pk.8
172—; 4t Bhairkharak hs. Jor —53—13— read‘bﬁfﬁ'— (Kharchakund)
175, cut out Chipalkot No. | h.s. and peak deduced from it.
' Pk.S3 Pk 82
1871 at Jagesar B.s. Sor —Gé—B_ ) _GVQEWB_
192/ 2t Khamlek " " 2 n »”
252, Kishanpur s.—keep. 2 and L to nearest seconds,
264-_1 Smithnagar s.— . 2 :
285, In the description of Childer’s Lodge  for (Garhwdl) , (Dehra Din)
293_1_ . " ,, Kimna hs. »» Nrar 5, Nayar
294 Landour LAl Tibba which has leen ecalled a Stundard Bench-Mark is not one of the ordinary
L monolithic standard bench-marks; it is 2 mark cut on rock and covered by a masonry pillar.
208, e Jor Tiba in Nag Tiba h.s. read Tibba
316, In the description of Lildhang s. 5 (Inta, ICumaun) 5 (llotah, Kumaun)
516, s, Tiba in Nag Tiba h.s. ,» Tibba
On chart 53 J ,» Tiba in Nag 'Tiba h.s. ,,» Tibba
The following are the recent spellings of certaiu statious in degree sheet 53 0.
Old spelling Recent apelling
Chinar h.s. China h.s.
Deopathar |, - . . Deopiitha "
Jar Pathar Avarpitha I
Kalikhin " Kaila Khin
Luriakanta , e .. Larviakanta ,,
Manura » Manora ”
Mulikot ™ . e . Malkot )y
Dacembor, 1909, J- ECCLES,

In charge of Computing Qffice.




REFERENCES.

A

The abbreviations employed in the text are as follows:—
H. S. denotes hill station (principal-auxiliary)

H. S. » »» (1st class secondary)
h.s. ' ' (secondary)

s, 5  station "

t.s. ,, tower station .

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

If a point is followed by Hill Staff, Hill Mark or Mark, it is marked by a cirele and dot engraved on
the rock in sitid or on a block of stone embedded in the ground, but it is not visited by the observer.

The latitudes and longitudes of all points shown on the Charts at the end of the volume will be found
in the text. The text 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 continucus throughout, or dotted for
half the length and continuous for the other half : the dots indicate that the bearing was not observed. For
other points difficult to identify or of comparatively less accuracy, numerical values of triangles and azimuths
are not given. Inthe case of peaks a separate list showing log feet and azimuths from the stations of
observation has been added.

J. ECCLES,
December, 1909.

In charge of Computing Qffice.




PREFACHE.

The North-East Longitudinal Series of triangulation skirts the Himalaya from Dehra Din to
Jalpaiguri ; great numbers of Himalayan peaks, from Gangotri to Chumalhari, have been observed from ite
atations.®

In this volume, which is the thirty-seventh in the order of publication, the geographical results of
all trigonometrical observations taken onthe North-East Longitudinal Series have been compiled and
classified.

The volume has been divided into six compartments, thus:—

(). Introduction: a history of the operations (pages ni—jp to xLv— )

(2). Principal Triangulation: lists and descriptions of the principal trigonometrical stations,
the values of the augles observed and the lengths of the sides (pages 1—  to 40— ).

(3). Sccondary Triangulation: the values of the angles observed and the lengths of the sides
(pages 41—, to 99—; ). The descriptions of stations of secondary triangulation will be found on pages
222—; to 508—.

(4). Azimuths of stations and points (pages 100—; to 165— ).

(5). Distunces and Azimuths of Himalayan peaks (pages 166—; to 221—;).

(6). Latitudes and longitudes of all points observed, (and their keights when determined) (pages
22—, to 508—;).

The sixth compartment occupying as it does more than half the volume has been subdivided into
square degrees; for example, the co-ordinates of all stations, points and peaks, falling between longitudes
79° and 80° and between latitudes 32° nnd 33°, will be found on pages 222—; to 224—; .

The index at the end of this volume gives both the page of the book and the number of the degree-
sheet, on which any geographical uame has been entered.

*® Four series of triangnlation skirt the Himalaya from Kashmir to Assam: of these the North-West Himalayn series extending
from longitnde 72° to 78° has heen described in synoptical volume VII, the Assam Valley triangulation (longitude 92° to 96°) in
fsyooptical volnme XXII, the North-East Longitudinal series (longitade 78° to 88°) in the present volume, and the Assam Longitudinsl
series (longitude 88°to 92°) still remains to be dealt with.

All Himalayan peaks, situated hetween longitndes 88° and 92° which were observed from stations of the North-Kast
Longitudinal series, have been included in the present volnme. We have also included those peaks, which were observed from sta-
tlone of the Assam Longitndinal series and which fall within the degree charts of our present volume. In these cases the columna of
the )tnbles. intended to show the numbers of rags determining position and height, bave been left blank, (vide pp. 502—r., 503—.,
ete.).

On the west the North-Enst Longitndinal series abats against the North-West Himalaya series, and the footnotes to pages
222—1.,223—1,, et teq. indicate that many points near the junction appertaio to both series. On the east the North-East Longitudinal

s.eries meets the Assam Longitudinal series, and the footnotes to pages 480—y,, 481—, ef ¢eg. show that these two series have points
in common,
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The designations of peaks.

The method of designating peaks, that hasbeen recentlyintroduced into the Survey,indicates the degree-
sheet in which any peak is situated. Colonel Montgomerie’s system of giving a letter to each snowy range,
with serial numbers for the peaks of that range, was intelligible, but it has been found difficult in practice
to say where one range ends and another begins, and even this system has not been free from confusion.

The plan of classifying peaks by water-partings was not successful, hecause it is not possible always to
ascertain the particular water-parting upon which a peak observed from a distance is standing. Greater con-
fusion has been caused by the method of giving the initial of an observer’s name to the peaks he observes *

The system adopted in this volume may be described as follows :—the area triangulated is divided into
quadrilaterals comprising one degree in latitude by one degree in longitude. These square degrees are numbered
in accordance with the system of numbering maps of the Survey of India,—that is, each arvea of four degrees
square is given a number from 1 upwards, and is then subdivided into 16 square degrees, each of which is
given a letter from A to P. In this volume a separate charc of triangulated points has been given for every
square degree. 42 degree charts have been inciuded,commencing with 52 P and ending with 78 F.

Pk.1 Pk.2

837 53 J°
will not be modified when fresh peaks are observed. When future editions of charts are brought out, the
present numbering will be retained. When a peak has a well-known name, the latter has been put in

In each chart the peaks have been numbered serially, thus ete. and this enumeration

.7 . .
brackets after the number, thus g:—‘l (Srikanta). In casesof twin peaksand close clusters we have followed
the example of astronomical catalogues, and instead of giving each peak a separate number, have shown them in
this Pk.6! Pk.6?
this way,— Goa ™ A

The sheet number, 53 J or 62 A, at once indicates the area in which any required peak is situated, and
in the corresponding chart, 53 J or 62 A, will be found the exact position of the peak. Ia the correspond-
ing table, 33 J or 62 A, numerical values of co-ordinates have heen given. The presence of a small super-
scribed number shows that the peak is a close double, or a member of a cluster.

The probable errors of the adopted values of heights of peaks.

The errors of the adopted values of height were discussed in section 4 of Purt I of the Skelch of the
Geography and Geology of the Himalaya Mointains and Tibet, 1907, aud it is unnecessary to repeat that
discussion here. The most serions source of uncertainty affecting values of height was shown to he the
refraction of the atmosphere, and the heights of Mouut Lverest and Kinchinjunga were calculated in detail.

In order to increase our knowledge of the laws of atmospheric refraction, Mr. H. G. Shaw of the
Survey of Indin has been observing some of the great peaks of the Kumaun (Garbwil) Himalaya for
the last four years: his results will be pubiished in a separate paper, but it may not be out of place to
refer briely to them here.  Mr. Shaw had tiiree observing stations, namely— '

Nojli, height 888 fect, sitnated in the platns;

Mussooree, height 69311 feet,—on the Lesser Himalayan range;

Nag Tibba, height 9912 feet,—on the range immediately hevond that ob which Mussooree atands.f

® Vide Sketch of the Geography and Geology of the Ilimalaya Mounlains and Tibet DPnrt I, page 15,

+ Height of. Mnssoorec Dome Olservatory (as trigonometrically determined) = 6837 feet. see page 206—7g. of this volnm_o;
height of the same point 88 determined by spirit-levelling = 6936 feet. The spirit-level value is not final a8 yet. for the orthometric
correction has not been compmted : in the cnse of n siation, sitnated at o height of 6900 fect, the orthometric correction may pr(.)vc to
exceed 8 whole foot. Mr. Snaw's observing station at Musgooree is not entered on pages 296—r, or 297—p, of this volawe: it was
20 feet distant from the Dome Observatory, snd its height by epirit-levelling was 6931 feet.

1 On page 243—¢. Bynoptical Volume VII, the height of Nag Tibba is given at 9920 feet; it was reduced in 1902 (vids page
208— . of this volume) to 99:6: hlr. Shaw's obaersations in 1906-00 make it 9913,
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From these stations Mr. Shaw has periodically observed the peaks of Bandarpunch, Srikants,
Jaonli and Kedarnath, and his results are deserving of consideration here, in that they give us some idea of
the errors that may have entered into the values of heights published in this volume.

“clim"c"ah;l?‘;’f“:ffuzzz- Date when the height | Page of this volame on which the
Ol;unc-'?lcl&l:mon ¢ was determined peak iy mentioned

Height in feet given
Peak in this volume

Bandarpunch 207120 066 1834-35 280—,
Srikanta 20120 ‘083 1841-42 306—;.
Jaouli 21760 06 1849-50 306—;
Kedarnath 22770 1068 1850-51 341—;

Mr. Shaw’s results have not been included in this volume and thus form independent checks.

The peak of Bandarpunch.—Mr. Shaw’s observations, taken at time of minimum refraction (2 p. m.

to 3 p. m.), give the following results :—

aoli . Men t
Station of observation Distanee l\, (R:flli:\‘.l::m Yeur Autumn Spring ““L];)_l'lgflr_esm:“ uul\fmr:. :nd
\ k privg spring
miles ’ Sfeet feet Jeet Seet
Nojli 92:923 l 0-069 1905-6 20748 20698 + 50 20723
Mussooree 47°129 0-063 1905-6 20731 20713 + 18 20722
1906-7 20724 20713 + 11 20719
1907-8 20729 20715 + 14 20722
1908-9 20740 20721 + 19 20731
Mean from
Mussoorce 20731 20716 + 15 20724
Nag Tibba 37370 0-063 1908-9 20743 20726 + 17 20735

The values of height obtained agree well with the value adopted in this volume.

The interesting points of this table are the differences which Mr. Shaw obtains between autumn and
spring. His wbeo/ute vaines of height canuot yet be accepled as final: but Lis differences may be regarded
as correct. The difference of 50 {eet at Neojli between autumn and spring is larger than any difference
obtained at Mussoorce or Nag Tibba.  This difference shows us, T think, that the heights af'snow-peaks,
when determined from stations in the Lesser Himalaya, are more likely (o be correct thun when aetermined
from low-lyiny stutions on the plains of northern India.
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The peak of Srikanta.

. . M f

Station of observation Distance ?:‘;?iill::; Year Autumn Spring augg‘:—?;?ng nut:ﬁ%}nd
miles
Nojli 99-800 0-069 No observations completed
Jeet Seet Sfeet Jeet

Mussooree 55474 0-063 1905-6 20116 20090 + 26 20103

6-7 20112 20104 + 8 20108

7-8 20124 | 20103 + 21 20114

8-9 20137 20109 + 28 20123

Mean fr(_)m 20122 20101 + 21 20112

Mussooree
Nag Tibba 46°-495 0-063 1908-9 20144 20115 + 29 20130

The height-values of Srikanta, confirming those of Bandarpunch, enable us to state a second rule
namely, that the refraction in aulumn is greater than in spring.

The peak of Jaonli.

. . Menn of
Btation of observation Distance ipirﬁtt::'z Yeonr Autumn Spring n“?u'flenr_e;;cr?”g n\xt;:;\i:;nd
>_;ﬂl_l.l£-V T
Nojli 96961 \ 0-069 No observations completed
Sfeet Sfeet Seet Sfeet
Mussooree 54062 0-063 1905-6 21739 21714 + 25 21727
6-7 21731 21725 + 6 21728
7-8 21735 21722 + 13 21729
8-9 21756 21730 + 16 21743
Mean from
Mussooree 21740 21723 + 7 21732
Nag Tibba 45814 0-063 1908-9 21758 21731 + 27 21745

The values of height for Jaonli show also that the refraction in autumn is greater than in spring.
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The peak of Kedarnath.
Refraction : Difference lfenn of a
Station of observation Distance co-efficient Year Automn Spring autnwmn-spring an :[::i‘:l gan
miles B
Nojli 104-148 0-069 No observations completed
JSeet Jeet Jeet Seet

Mussooree 63759 0-063 1906-7 22847 22835 +12 22841
1907-8 22856 22831 +25 22844

1908-9 22880 22845 +35 22863

Musmoores| 22861 | 23837 | 424 | 284

Nag Tibba 56-438 0-063 1908-9 22883 22848 +35 22866

The observations of 1905-9 make the height of Kedarnath 80 feet greater than the value given in
this volume. The results in autumn are again greater than those in spring.

The following table shows that the values obtained from Nag Tibba are greater than those obtained
from Mussooree :—

Height of peak obtained
Btation Difference
from Mussooree from Nag Tibba
refraction co-efficient =0-063 refraction co-efficient =0063
Jeet JSeet JSeet

Bandarpunch 20724 20735 + n
Srikanta 20112 20130 + 18
Jaonli 21732 21745 + 13
Kedarnath 22849 22866 + 17
Mean discrepancy + 15

A mean discrepancy of 15 feet is thus obtained between the Mussooree results and those at Nag Tibba, if

the same refraction co-efficient, namely 0-063, is employed for the observations at Mussooree and for those
at Nag Tibba.

Nag Tibba is 3000 feet higher than Mussooree ; the rays from Nag Tibba to the peaks pass through
8 more rarefied mean atmosphere than the rays from Mussooree. All previous experience of the Trigono-
metrical Surv.ey goes to show, that refraction becomes less as the atmosphere becomes more rarefied. In
accorda.nce with this experience we commenced the calculations with a refraction co-efficient of 0-059 at
Nag Tibba and with one of 0°063 at Mussooree: the employment of these co-efficients made every peak
about 25 to 35 feet higher, when observed from Nag Tibba than when observed from Mussooree. To reduce
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this discrepancy we have now introduced the same co-efficient at both places, and the heights of peaks are
still about 15 feet higher, when observed from Nag Tibba than when observed from Mussooree.

One way of eliminating this discrepancy would be to reduce the height of Nag Tibba itself from
First devico for eliminating discre- 9912 feet to 9897 feet, but we have no justification for the step. We have
pancy. already reduced this height from 9920 to 9912 feet, and we cannot assume
it any lower, so long as we take the height of Mussooree at 6931 feet, and neglect the effects of gravity.
If we decide to attribute the discrepancy to refraction, we can get rid of it by employing a refraction
Socond device,—assumption that ro.  C0-€fficient of 0063 at Mussooree and a co-efficient of 0°069 at Nag Tibba
fraction s greator ot height of 9912 but such a course would not be defensible. A co-efficient of 0069 from
feot tha ot 6931 feot. a stativn 9912 feet in height is altogether too large for rays rising above
20000 feet. We have already gone too far in increasing the Nag Tibba co-efficient, until it equals that at
Mussooree, and to increase it further is out of the question.
We can also get rid of the discrepancy by using the same co-efficient for both places and by making
Third device,—nssumption that re- it smaller; as Mussooree is more distant from the peaks than Nag Tihba,
froction at Nag Tibbn nnd Muesooree  any decrease of the common refraction co-efficient leads to a larger addi-
s the sumo and sboormally small. tion being made to the height-values of peaks observed from Mussooree
than to those observed from Nag TPibha; every reduction of co-efficient tends therefore to lead to a reduction
of the discrepancy. In the following table the common co-efficient was firstly reduced to 0053, and
secondly to 0-050.

Height of peak obtained
Btation from Mussooree from Nug Tibba Discre- from Mussooree from Nag Tibba Discre-
refraction refragtion anc refraction refraction pancy
co-efficient=0033 | co-elficient=0053 | P*™Y | co.eficiont=00350] co-eliciont=0050
JSeet Seet JSeet JSeet

Bandarpunch 20754 20754 o 20763 20760 -3
Srikanta 20154 20159 + 5 20166 20167 + 1

Jaonli 21771 21774 + 3 21783 21783 o
Kedarnath 22903 22908 + 5 22919 22920 + 1

Mean discrepancy | + 3 Mean discrepancy o

The decrease of the co-efficient from 0-063 to 0053 causes a decrease of the mean discrepancy from
15 to 3 feet: a further reduction of the co-efficient to 0'050 gets rid of the mean discrepancy altogether.
But a co-efficient of 0:050 is too small for Mussooree, and cannot be adopted. On page 26, Part I, Skelch of
the Geography and Geology of the Himalaya Mountains and Tibet, a co-cfficient of 0050 is obtained for
Mount Everest from 5 stations, the average height of which exceeded 10000 feet,—3000 feet higher than
Mussooree. On page 28, co-efficients, varying from 0'040 to 0°050, are used for K* from 9 stations, the lowest
of which is 15437 feet in height. On page 29, a co-efficient of 0030 is deduced for Nanga Parbat from 11
stations, averaging over 11000 feet in height. In this preface a co-efficient of 0-065 is deduced for Trisul
from seven obscrving stations, averaging in height 7500 feet. All evidence in fact goes to show, (Istly) that
a co-efficient of 0-050 is too small for a station under 7000 feet in height, like Mussooree, and (2ndly) that
a larger co-efficient ought to be used from Mussooree than from Nag Tibba. So although the last table does
illustrate how the mean discrepancy can be eliminated by manipulations of the co-efficient, yet our general
experience of the laws of refraction leads us to reject these manipulations as unwarranted.
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The discrepancy between the Nag Tibba results aud those at Mussooree must be attributed to some
other cause than refraction, and I can only suggest gravity. At Mussooree
the plumb-line is deflected 36”53 towards the north, and at Nag Tibba the
deflection is 32”3 towards the north¥*,
Owing to the respective deflections of 36”-53 and 32”'3 at Mussooree and Nag Tibba all values of
Gravity affects obsorved angles of beight measured towards the north will be observed too small, and we can
elevatiou. calculate the amounts by which they will be too small. The snow-peaks
of Baudarpunch, Srikanta, Jaonli and Kedaruath are situated to the east of the meridian lines through
Mussooree and Nag Tibba; their azimuths are known, but we do not kanow the angles through which the
plumb-lines are deflected fowards the four peaks. This, however, we do know,—that the deflections of the
plumb-lines towards the peaks are greater than the deflections in the meridiant. If therefore we calculate
the errors caused by gravity in the ohserved heights of the peaks, we know that we shall be making those
errors foo small, if we employ meridional deflections.
The errovs of height caused by gravity are, upon this understanding, exhibited in the following table.
The calculated heights of the peaks given above have to be increased by the quantities entered in this table,

Truoe explanalion of tho discrepancy.

Errors in height due to gravity, when observations are taken from
Peak
Mussooree, deflection =36”6 Nag Tibba, deflection =32":3
Bandarpunch 44 feet 31 feet
Srikanta 52 38 4
Jaonli .., 51 38 ,,
Kedarnath 6o 47 »

This table shows that the errors in heights. ohserved from Musscoree, are greater by 13 feet than the
etrors in heights, observed from Nag Tibba. If therefore we exclude all considerations of refraction, and if
we assume the observations to be correct, then the values of heights, when derived from observations at Nag
Tibba, will be given (owing to gravity) 13 feet higher than the values derived from Mussooree.

Now this theoretical discrepancy of 13 feet accounts to a large estent for the mean observed discrepancy
of 15 fect given in the table on pagexi. ‘The mean discrepancy of 15 feet, however, given on page xi, is
almost .certninl_v toosmall: the true discrepancy has been reduced to 15 feet by the employment of the same
co-cflicient of refraction, 0:063, at Mussooree and Nag Tibba, If we adopt a co-efficient of 0-063 at
:’(I;:fssotoree and one of 0059 at Nag Tibba, as we ought to do, the mean discrepancy will work out at

ect.

A mean discrepancy of 30 fect will probably become explicable, when we know the true deflections
of the plumb-lines Zowards the several peaks, and when allowance has been made for the deforwation of the

* Vol. XVIIT, decount of the Operations of the Great T i ‘
o ’ , s igonometrical Survey of India; 631. i
is given at 36”53 : that at Nag Tibba must be deduced by interpolation. ¥ of dndie page L. The doflecton at Mussoorse

observed
Iatitude dellection
o 4
Museooree 30 27 36”:53
Nug 'Tibba 80 a5 not obeerved
Dalak 80 45 27762

The interpolated dellection for Nag Tibba warks out at 32”3,

t Teblo IV, Appendix No. 5, Vol. XVIII, Account of the Operations of the @. T. Survey of India: there is a deflection of 227

townrds the enst and f 377 ¢ v f i
i o cnat ww.::: :l)m N.Nll«:vurdl the orth st Delira Din (uear Mussooree). The resultant and maximum defleotion st Dohra
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surface-datum at Mussooree, and at Nag Tibba and at the peaks. The assumed deflections were 36”5 for
Mussooree and 32”7'3 for Nag Tibba, the difference between the two deflections being4”-2. If the true
difference between the deflections is 6”,—and this it may prove to be—the whole discrepancy of 30 feet in the
heights of peaks will be accounted for.*

The action of gravity tends to produce discordance between height-values, when observations are
taken from two places, at which the deflections of the plumb.lines are
different. It may be asked,—why has not some attempt been made in
this volume to correct heights of penks for errors due to gravity? I haveso far been only considering
gravity as causing the surface of the geoid to be inclired to the surface of the mean spheroid. But gravity
also causes the geoidal surface to be raised vertical/ly above the mean spheroidal surface, and it would be in-
consistent to correct for the one source of discordance, if we neglect the other.

Discordance is produced in the first case, because gravity affects angles of elevation differently at
different places: at both Mussooree and Nag Tibba gravity makes the angles of elevation to peaks too small, the
angles at Mussooree being the more seriously affected. But gravity also causes the datum-level-surface to
be heaped up under the mouutains, and makes it uncertain, what surface we are measuring the heights
of peaks from. In Spirit-levelling operations we measure heights from the surface of the geoid, but in
trigonometrical operations we assume the surface of the spheroid to be our datum.

‘I'he attraction of the mountains may be taken to raise the surface of the geoid above that of the mean
spheroid by 30 feet at Mussooree, by 40 feet at Nag Tibba, by 70 feet at the snow-peaks. Now if we deduce
the height of a peak from a vertical angle at Mussooree, we tacitly assume that the level surface from
Mussooree to the peak conforms to the mean spheroid. We omit consideration of the fact that our level
surface,—the only datum for heights provided by nature,—is being raised perhaps 40 feet bdetween the
observing station and the observed point. We are indeed reluctant to introduce this additional complexity,
until we possess more certain data. Our inability to take account of the one effect of gravity,—the heaping-
up of the geoidal surface,—renders it advisable to omit consideration also of the other effect of gravity,—
the diminution of the observed angles of elevation. IF we possessed sufficient data to enable us to take into
account these two effects of gravity at all our observing stations and at all our observed points, we should
find that the one effect would tend to cancel the other.

Gravity deforms the snrface-datum,

It was discovered many years ago that heights were more accurately determined, if they were obser-
ved at the time of minimum refraction, i.e. in the early afternoon at the hottest time of the day, than if
they were observed in the early morning or late evening. When therefore we speak of a co-efficient of re-
fraction we mean as a rule that co-efficient which corresponds to the refraction about 2 p.m. In the mor-
ning and evening the refraction is greater, and larger values of the co-efficient are required. Mr. Shaw has
taken observations to snow-peaks at both 8 a.m. and 2 p.m. in order to ascertain the extent to which the
co-efficient of refraction decreases between those hours.

We are now able to lay down a third rule concerning refraction, namely, that at stations in the plains
of Northern India the co-efficient of refraction is less by 0°015 or 0-020 at 2 p.m. than at 8 a.m., but at stations
in the Lesser Himalaya the decrease is generally about 0003 between those hours.

On the keight of Trisul.

Questions occasionally arise concerning the adopted heights of mountain-summits, and it may not be
out of place to refer brielly, by way of example, to a recent discussion over the height of Trisul (west).

Dr. T. G. Longstaff, who climbed to the summit of Trisulin 1907, assumed its height to be 23406 feet,
a value that he obtained from Sheet No. 21, Kumaun and British Garhw4l Survey, 1872-75, scale 1 inch =1
mile. This sheet is one of the published maps of the Survey of India, and the value of height, 23406 feet

* 20 feet boing due to the difference of plumb-line deflection, and 10 feet to errors (due to gravity) in the accepted heights of
Mussooree and Nag Tibba.
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shown upon it, was obtained by the Survey officer, Colonel Carter, from a small secondary series of triangu-
lation, which he carricd through Kumaun and Garhwél.

Dr. Hunter Workmau quotes 23360 feet as the authoritative value of height, and this is the value
given for Trisul (west) on page 3-17_1 of this volume. The value 23360 bas been derived from careful ohser-

vatious of the peak from great distances. Refraction renders long shots less reliable than short, and the
distant observations upon which the value 23360 depends were more open to errors from refraction than the
short sides of the triangles from which Col. Carter derived his value of 23406. Ou the other hand errors of
observation multiply rapidly, if intervening ohserving stations arc introduced, and one long shot of 100 miles
is (except for refraction) a more accurate method of determining a peak’s height thau ten successive shots
of 10 miles each. The question therefore arises, which is the more serious source of error, (a) the refrac-
tion over a very long shot, or (4) the multiplication of observiug statious, each of which is a source of
additional error.

This question may be answered as follows: if Trisul can be observed from stations in the Lesser
Himalaya in clear atmosphere, free from dust, the long shot will probahly give a more accurate value than a
succession of short shots, but if Trisul be observed from Jow plaius through dense haze and at hours other
than the hour of minimum refraction, then the long shot from a distaut station will be liable to greater
errors than will ordinarily be accumulated in a succession of ten short shots.

The value of height for Trisul (west) given in this volume was computed as follows:—

_ : o . Height of .
Siation 801" | Date and Time of cay [DISATSe from|  Posion o observing | iring |Refrietion ool Yaloe of
Y L
s 1842 | about Jeet Jeet
REET | March 28 |1-10 ‘817 |29 39 5|79 52 9| 76 :
: pm) 45817 |29 39 5179 52 9| 7697 0-046 23441
Birond 1842 2.6 1956
March 3 |28 Pm-| 72956 |29 15 1479 42 57| 6967 0065 | 23329
1842 bout
Kankra April 24 3;_’:1_ 29°116 |30 2 58|79 23 47| 10068 o-o58 23387
Saonchilia 1841 1-46 61° 7
: Nov. ¢ |1-46 am.l 61-937 |29 30 23|79 19 8 8501 0062 23342
, 1850 '
Ghungti Dec, 18 |10-8am.| 63-8r0 |29 45 36(78 55 21 6922 o-'cby 23374
PRV 1842
Rinigarh Nov. 28 118 pm| 65766 (30 4 4|78 42 354 7055 0069 23338
N 1850 after
Mébegarh Dec. 1 |midnight 84-570 |29 52 40|78 27 25 5553 0'075 23280

Mean 23356.
Adopted  23360.

" ’I‘hfe scventh columt& of this table shows that all the stations of ohservation were at considerable
altitudes in the Lesser Himalaya: the observations were therefore taken under favourable conditions.
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They would have been still more valuable, had they all been taken at time of minimum refraction, but
Mr. Shaw’s recent results have shown that the condition of minimum refraction is not so indispensable at
high altitudes as at low.

The first value of height,—that derived from Jagesar,—23441 feet, is obviously too great; it is
out of harmony with the other values. The observations upon which it was based appear correct,
but the co-efficient of refraction adopted, 0-046, is too small. Had a normal co-efficient of 0'065
been employed, the value of the height of Trisul from Jagesar would have been given at 23381 feet.
The observer obtained the co-efficient 0'046 from some experimental observations made from Jagesar, but
it is an abnormal result and sliould not have been accepted.

The last value of height,—that derived from Mabegarh,—R23280 feet, is out of accord with all
the other values, and is clearly too small. In this case the observer was led by local experimental obser-
vations to adopt too large a co-efficient of refraction, 0-075. Had he adopted a co-efficient of 0°063, the
height of T'risul would have been given at 23378 feet.

Perhaps the best way of deducing the height of Trisul is to compile a table, such as that given
below, in which the values of height are shown with different co-efficients of refraction.

Heights of Trisul (West) with different co-efficients of Refraction.

Heiehts of | Distance Heights with Co-efficients of Refraction
Stations of observation | Stations of | from Trisul
observation | in miles -058 <060 -062 -064 -066 068
feet Jeet Jeet Jeet Seet Jeet Jeet
Jagesar | 7697 | 45817 | 23401 | 23396 | 23390 | 23384 | 23378 | 23373
Birond 6967 72°956 | 23381 23368 23353 23340 22325 23310
Kankra ...| 10068 29116 | 23389 23387 23384 23382 23380 23377
Saonchilia 8501 61-937 | 23366 23355 23345 | 23334 23325 23315
Ghuugti 6922 63-810 | 23413 23404 23394 23382 23371 23361
Ranigarh 7055 65766 | 23402 23390 23378 23368 23356 23344
Mabegarh 5653 84:570 | 23444 23425 23407 23388 23368 23349
Mean 23490 23389 l 23379 23368 23358 23347
Range of discrepancies in feet 78 70 62 54 55 67

The co-efficients of 0-064 and 0-0G6 give the most accordant series of values, the extreme range of
discrepancy in these cases being only 54 and 55 feet. A co-efficicut of 0-065 would give a sull smaller
range, namely 51 fect. The mean value of the height of Trisnl derived from a refraction co-efficient
of 0065 works out at 23363. A co-efficient of 0:065 is undoubtedly bigh, and in all probability 0-062
would be_more correct. If we adopted 0-062, the height would become 23379: but to adopt 0062 would
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be a somewhat arbitrary course, and as 0:065 produces the most accordant series of values, it will be safest
to retain the original value of height 23360 feet.

The method of selecting a common co-efficient of refraction for all observing stations by noting that
value, which renders the series of heights most accordaat, gives a close approximation to the true refraction,
but it should not e carried too far: refraction varies with temperature, liaze, pressure and humidity, and the
same co-efficient is mot necessarily applicable for every observing station; small differences in the co-
efficient are to be expected, when the heights of observing stations vary from 5653 (Mdbegarh) to Kankra
(10068), and whea hours of observation vary from afterncon to evening. Moreover this method of deduc-
ing the refraction co-cfficient fails eatively, if the distances of all the observing stations from the peak
are nearly equal: the discordance prodaced by erroneous refraction co-efficients is then small. This last
objection does not apply to Trisul, as its distance from observing stations varies from 29 to 84 miles.

This discussion of the most probable value for the height of Trisul may serve to illustrate the methods
by which heights of snow-peaks are deduced, and may give some idea of the trustworthiness of those heights
and of their liability to error. It will be seen that the true height of Trisul probably lies between 23350
and 23380 feet.

Discordances between the values of heights shown upon maps and the values given in published vo-
lumes only arise, wheu a map has been drawn and printed, before the trigonometrical data of a2 volume have
been computed. When once the data have been handled and published, the preliminary values entered upon
maps are cancelled, and the values given in volumes are substituted.

On the probable errors of the adopled velues of heights of stations in the plains.

The observations of vertical angles to peaks cannot always be taken at the hour of minrimum
refraction, as peaks are more {requently hidden by clouds in the afternoon than at sunrise. But vertical
angles to stations in the plains are always made at time of minimum refraction. This rule was not
in force when the North-East Longitudinal Series was observed, and observations were then generally taken
in the evening,—sometimes even at night. To reuder the values of height reliable simultaneous reciprocal
obscrvations were taken between each pair of stations. In the computatious of heights from the reciprocal
vertical angles, the following values of heights of the initial stations were taken from the Great Arc Meridional

Series—Section 24° - 30° (decount of the Operations of the G. T. Survey of India, vol. IV page 42_A) —
Station LI1 Mahesari 8205
Station LIV Chandipahdr ... Lo 1912-7
Station LVI Ghaudial .o 73501

As explained on page xv of the preface of Volume IV these initial heights have been obtained by

referriu.g the trigonometrical diffcrences of height to the nearest stations, whose absolute heights had been
determined by the spirit-levelling operations.

N ’I‘wcgty-one of the p.ri_ncipal stations of the North-East Longitudinal Series have been connected by
_spml;-levellmg, and the .splrlt-level values of heights have enabled us to apply corrections, either direct or
m_terpolated{ to all the trigonometrical heights, aud have moreover furnished evidence as to the accuracy of
trigonometrical heights in general.

The following table shows the differences obtained between the spirit-levelling and the trigonometri-

cal valll.es of height at those stations of the North-East Longitudinal Series, which have been eonnected
by spirit-levelling.



xviii PREFACE.

Trigovometrical
Srarion ekt correspun. | i ovl neig | BT Eonome

beight

Seet Soet Seet
Atdria, XI 6656 65712 + 848
Kalidnpur, XIII ... 633°3 628-84 + 4746
Umra, XV 612°7 609°97 + 273
Rimnagar, XXIV... 5357 52462 + 11708
Kuthia, XXVIII ... 471°6 47461 — 3or
Léakhun, XXXI ... 4538 44862 + 518
Chalua, XXXII ... 440°3 436°62 + 368
Masi, XXXV ... 421°54 42589 - 439
Tilakpur, XXXIX 423°0 425'10 — 2'10
Saibara, XLIII 3848 389-90 — 510
Purena, LV 2895 299°25 - 975
Bharmi, LVIT ... 3127 22335 — 1065
Gharbaria, LVIII 2955 304" 60 — 910
Bakwa, LXIX 2938 305°60 — 11-80
Riipdi, LXXIX ... 2387 239°64 — 094
Diwénganj, CII ... 211" § 212°03 — 0°53
Latona, CIII . 1978 199°39 - 1'59
Rémnagar, CVII .. 1855 180-30 + 520
Ghiba, CIX 2054 20694 — I'54
Sonakhoda, CXXI 2328 22976 + 304
Ramganj, CXXII... 2551 249" 49 + 561

The heights obtained by means of the reciprocal vertical angles were the heights of the tops of the
towers: the spirit-level heights were the heights of the lower mark-stones. The heights of the towers

themselves had therefore to be added to the spirit-level values, before they could be compared with the
trigonometrical values.

The values of longitude adopted in this volume.

The longitudes, adopted by the Survey of India, have hitherto depended npon an astronomically
determined value of the longitude of the Madras Observatory which was deduced in 1815.  The Jongitude
of the Madras Ohservatory has however been redetermined by the electro-telegraphie method, and the latest
value is that obtained from observations hy Captains Burrard and Lenox Conyngham in 1894,
1895 and 1896 at Karachi, Jask, Bushire, Tehran, Potsdam and Greenwich. These observations gave a
value for the longitude of Madras less by 2 277-18 than the old valuc*. Upon the recommendatious of
the Surrey Committee, that was assembled in 1905, it has been decided to introduce the latest value for

* See General Report on the operations of the Burvey of India for 1903-04, page xxvii.
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the longitude of Madras into maps of the Survey of India, and maps that are beingl. };:r;pnred n]fw
are based upon this latest yalue. The adoption of a new valu? of longitude for our_pub ishe h'map: as
obliged the Trigonometrical Survey Office to revise its geographl'cal dzfta*, and the longitudes of t thohutl;:e
are consequently derived from an initial value at Madras, which differs from the v‘/alue upon which the
longitudes of our former synoptical volumes were basfad. In former synqptlcal vo.lume? it lwan
necessary to introduce a caution that all the longitudes required a constant correction; but in this volume

no such caution is required,

The values of longitude published in this volume are in terms of Greenwich Obser-
vatory, and are as oorrect as our present knowledge permits.

The preparation of this volume.

The final reduction of the North-East Quadrilateral was published in 1882, and it was then intended
that the synoptical volumes treating of the several series should follow as soon as possible. Work on the
present volume was commenced in 1879 ; the calculations of the positions and heights of the. numerous
Himalayan peaks have been laborious, and the publication has been coustantly delayed in order. to
incorporate the results of more recent observations. In 1907 it was decided to wait no longer, and publication
has been pressed forward. But even now the Nepal Himalaya cannot be said to have been thoroughly
observed. Surveyors have been unable to enter Nepal, aud have ohserved its peaks from stations in British
India; their work throughout has been hampered and retarded by the presence of clouds obscuring the
mountains. Many important peaks have doubtless been missed; the number of high peaks discovered in
the upper basin of the Karnali is extraordinarily small, and it can hardly be doubted that many of the
peaks of western Nepal, even of 20000 and 21000 feet, have been omitted from the tables and charts
of this volume. On the other hand a traveller, who visits the Himalaya for the purpose of discovering a
mountain higher than Mount Everest, has very little chance now of success. All the Himalayan ranges
have been scrutinised with theodolites, and the whole plateau of Tibet has been intersected by the routes
of explorers. A mountain 30000 feet in height requires a great elevated base to rest upon: a peak of
30000 feet must be the culminating point of a great range, and it must be surrounded by many companion
peaks only less lofty than itself: it will be visible from a distance of 200 miles. Whilst many important
peaks of 20000 feet are known to have been missed, it is most improbable that the highest mountain of
all should have escaped detection.

The computation and classification of the data of this volume were superintended by Mr. J. Eccles,
M.A, in charge of the Computing Office, and by Captain H. H. Turner, R.E., who officiated during
Mr. Eccles’s absence on furlough in 1908 and 1909. The printing of the volume was also carried out
under the direction of Mr. Eccles and Captain Turner.

The charts were drawn and printed under the immediate supervision of Messrs. W. M. Kelly and
J. H. Nichol, Survey of India; the rapidity with which they have been completed during the past year
was due to their personal interest in the work, and the absence of mistakes is owing to Mr. Nichol’s
personal examinations of both originals and proofs.

The task of renumberiug of the peaks and their division into areas of square degrees was under-
taken by Munshi Aulad Hussain in 1906, aud completed by him in 1908.

The actual compilation of the volume and the preparation of the several tables was earried out by
Babu Ishan Chandra Dev, B.A,, the head computer. Babu Ishan Chandra’s work is excellent throughout,
and he deserves much credit for his efforts to render the volume complete. His knowledge of Himalayan
Geography was of great assistance to the officers in charge of the Computing Office and to myself,

* Ses Accowni of the Operations of the G, T. Survey of India, Vol. XV 111 page iv, preface,
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Captain Turner made much use of Babu Ishan Chandra’s notes when he was compiling the historical
introduction,

In addition to assisting the head computer in compiling and arranging the tables, Babu Ganga
Prasad Mathur carefully examined all proofs and I am much indebted to him for many corrections and
valuable suggestions.

The Printing Office was hard pressed in 1909 to push this volume through without delay, and Babu
Sarat Kumar Mukerji, the superintendent of the Printing Office, was successful in his co-operation
with the head computer, and in dealing rapidly and systematically with the proofs.

In 1908 Babu Shiv Nath Saha died. He joined the Great Trigonometrical Survey as a computer in
1873, and in 1904 he rose to be head computer. He was a mathematician of exceptional ability, and the
work of the trigonometrical survey was the chief interest of his life. He was possessed of an excellent
memory, which enabled him to put his hand on the correct records, however old, whenever any question of
past observations arose. I feel that this volume,—the first published since Babu Shiv Nath Saha’s death,—
would not be complete without a reference to the conscientious and valuable services he rendered to the
trigonometrical survey.

Derra Duw, } S. G. BURRARD

November 25th, 1909.
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NORTH-EAST LONGITUDINAL SERIES.

INTRODUCTION.

The North-East Longitudinal Series is the chain of triangles which extends from the
northern extremity of the Great Arc to that of the Calcutta Meridional Series, passing
mostly through the belt of Tardi which lies at the foot of the Himalaya on the frontier of
British Territory. It extends from the vicinity of the Dehra Din Base-line to a little
beyond the Sondkhoda Base-line, and connects the northern extremities of the several
meridional chains of triangles which emanate from the Calcutta Longitudinal Series and lie
between the meridians of the Great Arc and of the Calcutta Meridional Series. It was
wholly executed under the superintendence of Captain—afterwards Colonel Sir Andrew—
Waugh.

That by far the greater portion—about nine-tenths—of this important chain of
triangles was carried almost entirely through the plains at the foot of the outer Himalayan
ranges, instead of over those ranges themselves, was due to the circumstance that this
portion of the Himalaya falls within Nepalese Territory, and unfortunately a treaty had
been made between the British and the Nepalese Governments, one of the articles of which
prohibited Europeans from entering Nepal. More than once Colonel Everest had urged
the Government of India to move the Nepalese to sanction the extension of the operations of
this survey through their territory, as had invariably been permitted by all the Native States
in India; but his requests were always refused. Had the triangulation been carried over the
hills, the lengths of the sides might have been materially increased and the number of
stations correspondingly diminished ; the heavy cost of building towers at each of the stations
in the plains, and clearing the lines between them, would have been avoided; and serious
mortality in the survey establishments, which was eaused by the eperations having te be
conducted through the deadly forests and jungles of the Tarii, might have been prevented.

In its execution this Series differs from all the other chains of principal triangles in
that, instead of having been accomplished continuously from end to end, portions of it were
exccuted on the completion and in continuation of the operations on the meridienal series,
with the object of tying together the northern extremities of those chains as soon as possible
after each was completed.

Before any portion of the existing North-East Longitudinal Series—the details of
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which are given in this volume—was commenced, a chain of triangles, originally called * The
North Connecting Series in the Sub-Himalayan Range,” was carried from the side Doiwala
—Banog of the Great Ave, eastwards, to the northern extremity of the Budhon Meridional
Series and then on to the west flank of some triangulation which had been extended beycnd
the present Rangir Meridional Series to points on the Sub-Himalayan Range. It was exe-
cuted during the field seasons of 1841-43 by Captain Du’Vernet of the Madras European
Regiment, with Saiyad Mohsin’s 18-inch theodolite which is described at page 67 of the
Appendices to Vol. II. The triangulation to the north of the Rangir Series—as at present
constituted, and described in the introductory account thereof in Vol. VII—was executed by
My. C. Lane, in the field seasons of 1839-42 with an 18.inch theodolite by Cary which is
described at page 68 of the Appendices to Volume II. Then a chain of triangles, originally
called *“ The North Connecting Series in the Pilibbit Taréi,”” was carried from the side Baheri-
Atéria on the east flank of the Rangir northern triangulation to the side Ramuapur-Kokra
of the Amua Series, by Captain Waungh of the Bengal Engincers, in the field season of
1842-43; the instrument employed is believed to have been one of the 15-inch theodolites
which were then available for the principal triangulation. The whole of the preceding opera-
tions were executed under the superintendence of Colonel Everest. In the field season of
1843-44 a chain of triangles, originally called *“‘I'he North Longitudinal or Connecting Series,”
was carried by Captain Du’Vernet—under the superintendence of Captain Waugh who had
then succeeded to the Surveyor Generalship—from the side Sultdnpur-Kardi of the Pilibhit
Series to the side KhAnpur-Masi of the Kardra Series; the instrument which was employed
is unknown, but it was probably one of the old 15-inch or 18-inch theodolites.

Full details of the above mentioned triangulations are given in Purts 2, 4, and 5 of
Volume IX, and Part 2 of Volume X of the series of volumes entitled *“ The Trigonometrical
Survey of the Peninsula of India” of which three copies were prepared in manuscript, one
for record in the East India Office in London, the two others for the requirements of the

Offices of the Surveyor General in Calcutta and of the Superintendent of the Great Trigono-
metrical Survey in Dehra Din.

Shortly after the completion of these operations, the Survey was supplied—through
the liberality of the ITon’ble Court of Directors of the East India Company-——with instru-
ments far superior in telescopic power aund accuracy of graduation to those which had been
available hitherto ; moreover the operations on the Great Arc were completed about this time,
and thus the two great theodolites which had been specially constructed for the requirements
of the Great Arc, and are described at pages 28 to 37 of the Appendices to Vol. II, became
available for employment on other series of triangles. The very marked superiority of the
results obtained by the great (36-inch) theodolites and the new 24-inch theodolites, over those
obtained by the older and much smaller instruments, induced Captain Waugh to have the
whole of the angles of the several North Connecting Series re-measured with instruments of a
better class, and to discard the first measurements. It happened that almost all the numerous
towers which had been erected in the plains as stations of observation were still standing and
available for re-employment; and it has already been shown in Chapter 1V of Volume II,
that when the object in view in revisionary operations is merely to remeasure the angles with
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a superior instrument, without modifying the original design of the triangulation by altering
the positions of the first stations or introducing new ones, the revision may usually be accom-
plished in very much less time than would be required for a new triangulation over virgin
ground.

It thus happened that the final triangulation of the North-East Longitudinal Series
was commenced simultaneously in two places in the field season of 1845-46; at the northern
extremity of the Chendwar Meridional Series by Mr. Logan, and at that of the Malincha
Meridional Series by Lieut. Reginald Walker. Mr. Logan, working westwards from stations
LXXXIV-LXXXV, carried the new triangulation to the head of the Amua Series—connecting
the Hurildong, Gora, Gurwéni and Kardra Series en-route—and then commenced the revision
of the contiguous portions of the North Connecting Series, which he completed up to the
side Donao-Kalisnpur (x11-x111), in 1849-50. 'The revision of the remaining westerly portion
up to the Great Arc, was accomplished in 1850-51 by Captain Renny and Mr. John Peyton.
Lieut. Reginald Walker, working northwards and then eastwards, carried the triangulation
from stations c-CI to CXVII-CXVIII in 1845-47. In the following year it was extended by Mr.
C. Lane to its eastern limit, at the side cxx1v-cXXVI, a little beyond the Sonakhoda Base-line.
The portion of the Series included between the sides LXXX1V-LXXXV and c-cI was completed
by Mr. Peyton in 1848-49. An account of these several operations will now be given.

The Triangulation between Stations XII-XIII and LXXXIV-LXXXV,
by Mr. George Logan.

The Chendwér Meridional Series had been carried up to the side Harpur-Siwajpur
Searon 1645-46, (xxmr-xxmx of Chendwir) by the end of the field season
PERSONNEL, of 1844143, and then only five triangles remained to com-
Mr. 8. Logan. st Assistant. plete the Series. In the following field season Mr. Logan
" . Keelan, 1st Class Sub-Asgsistant. .
» 3. W. ltoesenrode, lst Class Sub-assistant. Proceeded to measure the angles of those triangles, and
» J.B.N.Heunessey, 3rd : carry a longitudinal chain of triangles westwards from
their northern extremity. It had been conjectured that the triangulation might at first be
carried northwards, through the country of the Raja of Rémnagar, to the Someshwar range
of the outer Himalaya, and then be turned westwards; and had it been possible to establish
both flanks of the Series on the hills, this plan would have been followed ; but it was found
that one flank must necessarily be located in the plains, and that a considerable bend in the
direction of the chain would be introduced by resorting to the hills. Thus Mr. Logan, who
had been authorized by the Surveyor General to adopt whichever course he thought most
Judicious, decided on selecting the dircct course through the plains. The north flank of the
Series was carried as closely as possible to the boundary line between the British and the
Nepal Territories, which the surveyors were prevented from crossing because of the treaty
between the two Governments which has already been alluded to, and in virtue of which no
Europeans were allowed to cross the Frontier.
During the first ficld season sites were selected for the three remaining stations (xx1v
to xxvr) of the Chendwdr Meridional Series, and for stations LXXXV to Lxx1I of the Longi-
tudinal Series. Towers—ranging in height from 25 to 35 feet, and composed of solid masonry
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pillars surrounded by solid earthen platforms—were built by the surveyors themselves on the
sites selected for the principal stations; and the whole of the lines between these towers were
cleared of trees and other obstacles of which the removal was necessary to secure the requisite
mutual visibility along each ‘ray’.

The whole of the principal angles—both horizontal and vertical—at these stations were
measured and an astronomical azimuth of verification was observed at station Xxv of the
Chendwdr Series, by Mr. Logan, during the last three months of the season, with Barrow's
36-inch theodolite.

After a long field season, lasting from early in October to the end of May, the party
proceeded to Dinapore, there to spend the recess season,

Field operations were resumed in the month of October 1846, and by the 20th of

Season 184647 the following month sites had been selected for 9 stations

PERSONNEL. and 19 ‘rays’ bad been traced, when two of the European

Mr. G. Logan, 1st Assistant, Assistants and the greater portion of the native establish-
,» H. Eeelan, Senior 1st Class Sub-Assistant. . «

" J.W. lossenrode, lst ,, N ment were suddenly prostrated by a virulent malarious

"3 ON. dmmen | " fever, contracted in the forests of the Tardi which had

unfortunately been entered too soon after the termination
of the rainy season. It is reported that two-thirds of the natives * had to be literally carried
into the Civil Station of Gorakhpur for medical aid; about thirty-five of them died out-
right, and of the survivors not a few “felt the effects of that jungle fever for several years
after”. A small party remained in the field throughout, collecting materials for the construc-
tion of the tower stations, with the aid of the inhabitants of the neighbouring villages. To-
wards the end of December the convalescents were sulliciently numerous to permit of Mr.
Logan resuming field operations, the party being strengthened by the entertainment of new
hands, though not without much difficulty, as work in the Tardi was regarded with considerable
apprehension and alarm. Heavy rains fell in January which destroyed large quantities of the
sun-dried bricks that had been prepared for the construction of the towers, but the health of
the party was unaffected and was generally good from the time of returning into the field
until the end of the season. he principal triangulation was concluded in the month of
March, at stations LXIII-LX1v, terminating at an earlier date than usual to permit of Mr.
Logan’s return to Dinapore, in order to commence preparations for the base-line which was
to be measured in the following field season at Sonakhoda. Mr. Keelan and the other
assistants were employed until the end of April in selecting stations in advance and executing
minor triangulations from the principal series along the Gandak river and towards Bettiah.

During the field season of 1847-48, Mr. Logan, his Buropean assistants and bis native

is ] e measuremont
Searon 1848.49. establishment were wholly employed on th

PERSONNEL. of the Sonakboda Basc-line, which is situated at the castern
. 3 L
Mr. G. Logan, Ist Assistant. extremity of the North-East Longitudinal Series. They
N j\:NRTl’:.::zgsiy ;:;um bnb'Af‘"'M' spent the summer of 1848 in recess quarters at Allahabad,
J4.0. N, James, Z2od

the nearest cantonment to the triangulation of the ensuing
field scason. Operations were commenced by marching to the station of Masi (XXxv), at the
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northern extremity of the Kardra Meridional Series, with a view to examining the condition
of the towers thereat and at the contiguous stations of the North Longitudinal or Connecting
Series, which Major Du’'Vernet had constructed in 1843-44. The summits of the pillars at
cach station had moreover to be enlarged to adapt them for supporting the stand of the great
theodolite which Mr. Logan was employing, and which required pillars of a larger diameter
than was needed for the stands of the smaller theodolites employed in the previous triangulation.
At Masi the station pillar was a solid one, containing a series of markstones at different heights
ahove the ground ; the upper markstone was found to have been removed with a portion of the
top of the pillar; but the markstones below were uninjured, and thus the mischief which
had been donc was readily repaired

Mr. Logan then proceeded eastwards, towards the station of Chanda (Lx1v) at which
Le liad closed operations in 1847, selecting sites for the intermediate stations and clearing the
rays on the lines. He also availed himself of the fine weather which usually occurs at this
scason of the year to take observations with the great theodolite, at stations xxxvIr, XLI and
xLvI, to fix the principal peaks of the suowy ranges of the Himalaya. Meanwhile the con-
struction of the towers was progressing ; the operations were however again impeded by an out-
break of fever which temporarily prostrated upwards of a third of the establishment, but fortu-
nately the fever was of a less virulent and lasting nature than during the outburst of 1846, and
it did not necessitate a complete suspension of the operations. Several of the rays had to be
cleared with great labour through dense sd! forest, in doing which considerable opposition was
offered by the Rdja of Ikauna to Mr. Hennessey in clearing a line which passed near his
fort: he sent out a party of matehlock men which compelled Mr. Hennessey to suspend
operations until the district authorities could interfere in his support. The measurement of
the principal angles was resumed by Mr. Logan towards the end of December, commencing
at Lx111; by the middle of March they had been completed westwards up to stations xrin
and LxIV at the northern extremity of the Gurwani Meridional Series; an azimuth of verifi-
cation was observed at xLv; and the principal observations were continued up to stations
XxX1x and X1, where they were brought to a close towards the end of April. The party then
proceeded for the recess season to Dehra Dun, where Mr. Hennessey was transferred to the
Head Quarters’ Office, for duty immediately under the Surveyor General; his services during
the field scason had been specially commended, as hie had cleared over 200 miles of rays, much
of it through dense forest and jungle, besides measuring 140 minor triangles, and laying down
the positions of 720 villages,

Warned by the experience of previous years of the danger of entering the malarious

Season 1840-60, tracts of the Tardi early in the field season, Mr. Logan did

PERSONNEL. not leave Dehra Din until late in October. The great

Mr. 0. Logan, st Aseistant. ' theodolite was set up for observation at the station of Da-
« G, B, Terry, 1st Class Sub-Assistant, ;

. J.O.N. James, 2nd ., N daura (xxxvrti) on the 7th December, between which and

. C.J. Carty, 3rd

1"

the 4th April observations were taken at 27 stations, com-
pleting up to the stations of Dopao and Kalidanpur (x11-x111), at the eastern end of, what was
thf*n called, the Pilibhit Series. OQbservations of circumpolar stars, for the determination of
azimuths of verification, were taken at stations xxxv and xu1.



vim_, NORTH-EAST LONGITUDINAL SERIES.

The services of Mr. James, during this season, were most favourably reported on by
Mr. Logan to the Surveyor General. Mr. James had re-cleared 138 miles of rays between
stations of the principal triangulation; he had also executed a ehain of minor triangles 100
miles in length towards Shahjahinpur, in the course of which he determined the position of
634 points; he had also laid down the course of the Gogra river for 36 miles, by means of
route surveys carried along both bauks and connected with principal stations xxx1r and
XXXIII.

The Triangulation from Stations LXXXIV-LXXXV Eastwards to the Terminal Side
CXXIV-CXXTFI.

This portion of the North-East Longitudinal Series was accomplished in three sections
by as many observers. '

The Section LXXXIV-LXXXV to c—CI was executed in the field season of 1848-49 hy Mr.
Johin Peyton, who employed Barrow’s 24-inch theodolite No. 1—described at page 46 of the
Appendices to Volume IT—in measuring the principal angles. No record of the season’s ope-
rations is now forthcoming. ‘l'owers ranging in height from 20 to 30 feet, with solid pillars
having markstones at the summit and basement, were constructed at each of the stations.
Mr. Peyton had been directed to take observations for fixing the positions of the peaks on
the snowy ranges of the Himalaya which ran parallel to his operations; but he appears to
bave been unable to do so, probably because the atmospheric conditions had become un-
favourable by the time his stations, all towers, were ready lor use; these observations were
therefore carried out by Mr. J. O. Nicolson subsequently.

The Section c-c1 to CV-cIX was executed by Lieutenant Reginald Walker, R.E., dur-

Seasom 164546, ing the field season of 1845-46, as the northern portion

PERRONNEL. of the Malincha Meridional Series. Reference should be
Lieutennnt R. Walker, R.E.. 2nd Assistant. made to the introduction to that Series for an account of
Mr. G. T . 1st Class Sub- Assistant, . . N .
o W.C Lossenrode, Tat " the difficulties under which the operations were conducted,
" C. R Webb, 3d "

owing partly to mnlarious fever contracted in the forests of
the Tardi, partly to unfavourable climatic conditions, and partly to the extreme length of the
sides of the triangles. Towers with solid pillars were constructed at each of the stations.
The observations at the several stations which arc now included in the North-East Longitu-
dinal Series were taken in the months of May and June 1816, when, after a long period of hot.
winds from the west which greatly obscured the atmosphere, the easterly winds set in, th.e
weather became favourable, and mutual observations between the principal stations of the tri-
angulation again became possible. ,
The theodolite employed in the measurement of the principal angles was Cary's
15-inch which is described at page 71 of the Appendices to Vol. II. The results obtained by
Lieutenant Walker with this little instrument are most accordant and satisfactory, as regards the
smallness both of the errors of observation and graduation (see.Section 3, Chapter VII, Vol. 1I)
and of the triaugular and other geometrical errors. Thus, whereas all other portions of the
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triangulation of this series which had been executed with the smaller and more antiquated
theodolites were subsequently revised with the 36 and the 24-inch theodolites, this portion
was not revised. The instrument was however discarded at the end of the field season, and
one of the great theodolites substituted for it.

In October 1846, Lieutenant Walker proceeded with four assistants, from his recess
quarters at Titalya, to extend the triangulation east-

Season 1846-47. N R
wards to the Sonakhoda Base-line. The operations lay

PERSONNEL.

Lieutenant R, Walker, R.E., 1st Assistant. wholly in the plains of the Tardi at the foot of the Hi-
Mr. C. Lane, Principal Sub-Assistant, . .

. W.C. Rossenrode, 18t Class N malaya, much of it through tracts of forest and jungle
n e T, A " which necessitated the usual laborious process of selecting

» J.H, Lawrence, 3rd ,, " .
| sites, erecting a tower of a height generally ranging from

20 to 30 feet at each station, and clearing the lines between the towers. The preliminary ar-
rangements occupied much time, so that the measurement of the principal angles could not
be undertaken before the month of March 1847. The measures of all the angles, both ho-
rizontal and vertical, were made with Troughton and Simms’ 36-inch theodolite, which is
described at pages 28 to 31 of the Appendices to Volume II. Lieutenant Walker had com-
pleted the observations at 9 stations, bringing the work up to station cxvirr, when he was
struck down with fever, contracted in the malarious region on which he had so long been
working. He proceeded to the Hill Sanatarium of Darjeeling for change of air and medical
treatment ; but on the arrival at Darjeeling of the dooly in which he was being carried, the
sad discovery was made that he had died en route, without the cognizance of any of his at-
tendants. In aunouncing his death to the Government, the Surveyor General stated that
by his lamented demise Government has lost a very talented and energetic officer, and
*“this Department has sustained an irreparable loss. The great practical success which
*“attended his labors from the commencement, together with his scientific acquirements and
“entire devotion to the Great Trigonometrical Survey, marked him out from the first as an
“officer of the highest order. During my recent inspection of his operations, I was particu-
« la_rly struck with his great energy and force of character among difficulties of no ordinary
“kind. No inclemency of climate, nor fear of danger, neither fatigue, heat nor inconvenience,
“loneliness nor protracted bodily exertion, could quench the enthusiasm with which he re-
“ garded his work, nor repress his emulation to excel in his profession.”

Observations of the principal angles at stations cxx to cxxvI were still required to
complete.the eastern extension of this Series, which terminates at the east flank of the
Rémganj polygon, the figure of which one of the sides is the Sonakhoda Base-line. The
whole of the angles were measured by Mr. Lane during the field season of 1847-48, with
Troughton and Simms’ 36-inch theodolite which had been employed during the previous
ﬁeld' season by Lieutenant Walker. Subsequently, early in 1855, all the angles at the
stations—cxx to cxxvi—which appertain to the Rémganj polygon were again measured by
Mr. J. O. Nicolson, some with Colonel ‘Waugh’s 24-inch theodolite No. 2, and others with
Barrow's 24-inch theodolite No. 1. For the Surveyor General apparently mistrusted the first
measures, apprehending that they might have been vitiated by deflection of the towers at
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T
gome of the stations. The triangulation had exhibited a very much larger linear error an
closing at the Sonakhoda Base-line than had ever been met with previously, and there can be
little doubt that this error must have been mainly due to the cause to which it was attributed—
viz., deflection of the tower stations and consequent displacement of the station marks on their
summits—as the pillars were all solid, and there were no means of measuring the displacement
by reference to the marks at their basements otherwise than by the expensive and tedious
process of pulling them down to the ground, in order to obtain access to the lowest mark.
This subject is fully discussed at pages 66 to 67 of Vol. VII, dccount of the Operations
of the G. T. Survey of India; thus it is unnecessary to say more in this place than that the
experience of the disadvantages of tower stations with solid pillars which was gained in the
course of the operations on this Series, led shortly afterwards to the introduction of towers
with perforated pillars, and with vaults leading to the basement mark, to which mark re-
ference has since been made invariably ; the upper mark is either dispensed with altegether, or
a temporary substitute is provided, in the shape of a cross with a small bole in the centre
which is carefully plumbed over the basement mark.

The second measures of the angles of the Réimganj polygon gave values which agreed
so closely with the first that the differences may be fairly attributed to errors of observation
rather than to errors caused by pillar deflection; thus there being no decisive evidence of
errors of the latter kind, both values have been adopted ; they have been combined together
with their respective weights, in order to arrive at the * concluded’ or finally adepted value of
each angle which results from the actual observations.

The Triangulation between the Eastern flank of the Great Arc and the Side XI1I-XIII
of the North-East Longitudinal Series.

The final measurement of the angles of these triangles was executed in the field

Season 1850-51. season of 1850-51 by Captain Renny (afterwards Colonel T.
PEBSONNEL. Renny Tailyour) and Mr. J. Peyton. The following

Captain T. Renny, R.E., Astronomicel Assistant. account of the operations is extracted almeost verbatim
Mr. J. Peyton, Chicf Civil Assistant.

" F.C. Blowitt, 2nd Class Sub-Assistant.  {rom @ report by Captain Renny to the Surveyor General,
» AT Haycock, 31d o u dated 10th June 1853.

Mr. J. Peyton, Chief Civil Assistant, and two Sub-Asesistants having been placed under my orders, I kept
Mr. Haycock with me to assist in the observatory and office, and detached Messrs. Peyton and Blewits in the
beginning of October (1850), the former to build the towers that were wanted at stations in the plains, and the latter
to construct platforms and cut ronds at hill stations for the 24-inch theodolite.

Having received your instructions to make the revised section a double triangulation, I cnrried this improve-
ment into effect by observing the angles made by the diagonals Banog to Chéndipahir, and Dhela to Birond, so se to
form two quadrilaterals; by adopting Mahesari Statien of the Budhon Series, to complete a polygon round
Maibegarh H.8.; and by connecting Biroud and Donso Stations, in order to obtain o polygon round Baheri T.8.

The four stations of the Rangir Series, in the plains at the eastern end of my trinngulation, had tall
pillars about 40 feet high for the support of the theodolite, and in former operatione a temporary scaffolding w8e
erected around them for the observer and his tent ; but as this srrangement wae not nearly so convenient as a tower,

and moreover the pilinrs had been found to vibrate with a little wind, it was cousidered advisable on this occasion to
encase thew in a solid tower of unburnt brick.
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Mr. Peyton on leaving Dehra proceeded first to Mahesari Station, from v‘vhence !Je cleared the ray to
Girijwéla H.S., and after making arrangements for the repairs of the tower at Muhesari, of which the outer portion
of unburnt brick was much dilapidated, he marched on to Sisgarh. He now commenced work on the towers at
Sisgarh and Atdria and also in repairing those at Kalidgnpur -and Do.nno, w‘here Mr. Logan had left men for 1ihe
preservation of the station marks ; but he had a great deal of difficulty in getting workmep to proceed to Bagwira
and Baberi, which are situated in unhealthy parts of the Tardi, as several masons _had died there formerly when
building the pillars at these stations for the Rangir Series. The delay in obtaining workmen nf1d the wunusual
wetness of the season, which interfered greatly with the drying of bricks, prevented the towera being got ready at
the two Inst named stations until near the middle of February. The original pillars were built with a hollow eore
and an open passage to it at bottom, in order to plumb down from the tap to a mark below, but they were all found
10 incline so much as to prevent such a reference being made. It therefore became necessary to throw down a
great part of each pillar and rebuild it; but after the towers were complete, t].ne pi]l:}rs again moved n}m of 1.:he
perpendicular to o small extent, caused ost probably from pressure of the outside casing of unburnt brick owing
to unequal settlement of its foundation. As Mr. Peyton did not like to trust the lampmen to plumb down the
great depth to the bottom of the pillar, he directed them to use an upper mark, whieh was carefully transferred to
the bottom on the arrival of the observing party. This arrangement generally threw the lower mark out of the
contro of the aperture at bottom of the pillar, and except in the case of Bagwira, caused them to differ from the
station mark used in former operations ; but the maximum difference does not exceed 34 inches, and they are noted:
in the description of stations inserted in the angle books.

At the Hill stations, platforms were constructed of stone and earth, 14 feet square, with a central pillar
of masonry 3 feet 4 inches diameler for the theodolite. There are markstones at top and bottom of these pillars,
and a masonry aunulus is built round them at a clear interval of an inch or two, to isolate them from the re-
mainder of the platform. Lime had to be brought from a great distance for the pillars and anmuli, for although
limestone generally abounded, the pekdris [hill men] are not in the habit of burning it for their own use. A prac-
ticable path was always cut up the hill side for the theodolite from the nearest village rond to the station. As the
original platforms with exception of those at Banog and Doiwila had no masonry pillar for the theedolite, they had
all to be rebuilt or nltered accordiugly, but the lower markstones were retnined and the upper marks were also
replaced at their previous heights, except in a few instances which are noted in the description of stations.

As it was not considered safe to send lampmen to Doiwila Station wntil pear the end of Octeber for
fear of jungle fever, and it was also necessary to let Mr. Blewitt obtain a start in advance ef the observing party,
1 only commenced taking the angles at Banog IE.S. on the 23rd October. From Banog I proceeded regularly
from station to station until I reached Dhela H.8. on the 10th Janunry, when heavy snew fell on the
mountains and interrupted the observations to Ghungti, Birond and Saonchdlia. In the course of 5 or 6
daye the lampmen managed to show their signals at the firss two of these stations, but Saonchilia being
full n thousand feet higher, or wpwards of 8,500 feet above the level of the sea, nll aceess to it was cut
off for neurly a month. When the snow commenced falling, Mr. Blewitt was making the road up the hill
at Birond, so T felt no anxiety respecting the lampmen ot that station, as I knew he would assist them if
necessary. I had previously cansed Lute to be constructed and wood stored at all these stations, and I had
ordered the lampmen always to keep a imonth's supply of food by themn in case of being snowed up; but still,
fearing lest the men should have been careless in taling all the necessary precautions from ignorance of the danger
they ineurred in neglecting them, I was apprehensive that the lampmen at Ghungti and Saonchdlia might be in
dificulty it not in actual danger, and I therefore despatched a couple of messengers to each of these stations parti-
cularly selecting active and energetic men for those sent to Snonchalia, and I directed them to report fo me imme-
diately in case of any difficulty occurring, which they could not overcome, in communicating with the lampmen I
shortly heard of the welfare of the men at Ghungti, where the head lampman bhad been provident as respeeted sup-
plies for his party, and the rond to the station had not been mueh impeded with snow, but at Saonchilia the snow
had fallen very deep, and two of the Inmpmen had been snowed up for 4 days with acarcely any food, and were only
rescued by the energy of the messengers I sent, who with grent difficulty gob a party of pakdris to assist them
and pushed their way through the snow. I had posted 4 men at Saonchilia, but the day before the snow fell, twe
of them came down the hill to buy food for the party and were afraid to go up agaio until my messengers arrived,

and the men on the hill being nleo unaccustomed to smow, were afraid or unable to venture down through the deep
snow, after making an unsuccessful attempt,
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Having taken all the angles at Dhela except those in connection with Saonchélia, I marched to Bagwira
Tower Station to assist Mr. Peyton in completing the towers, with the view of making over the remainder of the
observations to him and returning to your office at Dehra, to enable me, agreeably to your orders, to take early
mensures for erecting an observatory at Banog. Accordingly on the 9th February I made over charge to Mr.
Peyton, and he took the remainder of the observations, visiting all the tower stations first and ending with the hill
stations of Birond, Saonchilia and Dhela. At first he progressed very slowly on account of the length of the rays
between the stations of Bagwaira, Sisgarh, Baheri and Atdria, and the necessity of reclearing these rays, but he even-
tually got all the angles satisfactorily completed by the 3rd of June.

There were two theodolites employed on this work, being the two you constructed from the original 24.inch
Azimuth Circles of the 3-feet Astronomical Circles. It was at first intended to use No. 1, which was considered the
best, but as it was on its way up from Calcutta when I commenced work, I observed with No. 2 at the first two sta-
tions I visited, viz., Banog and Ghandiil. These theodolites, especially No. 1, appear to be but little inferior to the
great theodolites, and when used with care and the signals are tolerably good, the differences in the mean angles at
different zoros do not appear to exceed 3 to 4 seconds in No. 1 and 4 to 6 seconds in No. 2.

The best mode of conveying the boxes of the theodolite in the mountains, is by means of a single bamboo
or pole attached as in a palanquin, so that the catriers may move in single file, which enables them to take the
instrument safely along any of the ordinary village tracks, and only necessitates the cutting of a small path to the
station; whereas if two carriers are placed nbreast, the village tracks must generally be widened for the purpose, and
expensive roads made up to the stations. The ordinary bearers of the plains are preferable as carriers to the

pohdris, and get on very well in the hills after a little practice, but 2 to 6 pakdris with drag-ropes for each box are
necessary to assist when the roads are steep.

The result of the revision appears satisfactory as shown in the following instances. 1st. The uncorrected
polygons and quadrilaterals re-enter with small differences. 2nd. The triangular error is generally under 1 second
and only in one instance exceeds 2 seconds, which occurs in the triangle Bagwéra, Baheri, and Sisgarh, where the
error amounts to 2”80, but the sides of that triangle are long and unfavourably situated for good angles. 3rd. In
the heights, the differences by two or three independent deductions of the same stations are frequently under 1
foot, and seldom exceed 2 feet, whereas in the original work these differences were usually upwards of 10 feet and
in two instances amounted to 37'7 and 46°1 feet respectively. And 4thly,~—The comparison with the Rangir Series is
more favourable than previcusly, and an extraordinary anomnly has also disappeared, which existed in the compari-
sons of the Budhon with the Great Arc and Himalaya Series (which the hill portion of my revised section was
formerly called) as shewn in pages 1v and v of the Introduction to the General Report of the Budhon Series.

The comparison of the Rangir Series at the common side (of the two series) Saonchilia-Bagwirs
formerly gave a difference of 54 inches per mile in excess, and this difference is now reduced to 2'9 inches per
mile. The Budhon Series compared with the side Sheopuri to Godhna of the Great Arc was 624 feet in excess
in 214 miles, which amounted to 3-5 inches per mile, but when compared with the side Chindipahdr to Mabegarh of
the Himalaya Series there was only a difference in excess of 0-25 feet in 164 miles, or about 0-2 of an inch per mile;
from which comparisons there resulted a discrepancy of 3-3 inches per mile in the shorttriangulation from Godhna
and Sheopuri to Chindipahér and Mabegarh, occupying only three triangles of the Budhon Series. As these three
triangles formed part of the Mahesari polygon which re-entered very fairly, the discrepancy was supposed to be
chiefly due to the Himalaya Series, and the result of the revision of the Intter has proved this to be the case, for
comparing the common triangle Chindipahdr, Mibegarh, and Mahesari, of the Budhon and North-East Longitudinal
Beries, the former now gives an excess of 3-2 inches per mile, being a difference of only 03 of an inch from the
result given by the Great Arc, and if the revised angles of the triangle Chéndipahar, Mibegarh, and Mabesari
were introduced into the Budhon Series, this difference would be still further reduced.®

* It is to be remembered that the numerical values of discrepancies given in this and the preceding pars. were derived from
the preliminary computations, befors any general sdjustment of the trisngulation had been attempted, and while the Budhon and the

Rangir Meridional Series were atill depondent for their inilial elements on the old trisngulation of the Calcutta Longitudinal Beries Lhe
revision of which was not commenced until Lhe year 1863,
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My party being specinlly intended for the revieion of Principal Triangulation, and compored only of such
members of the Civil Eatablishment ns could be spared for the purpose and a detachment of the Native Establish-
ment of the North-West Himalaya Series, containing but a limited number of trained men, I wae quite \-mable to
carry on any Secondary Operations until Mr. Blewitt had completed the work assigned to him in preparing the
platforms and ronds at the hill stations. The Secondary Triangulation has been confined to laying down the
position of the Roorkee College, and a Minor Series 1n the Ridarpur Tardi to fixed points on the edge of the
forest for the Rohilkhand Revenue Survey. Lhere exist however all the secondary points Jaid down in the opera-
tions of the Himalaya Series and sections of the Rangir and Pilibhit Series, of which only the principal triangles

are superseded by the revised triangulation.
I beg to acknowledge having received the most cordial assistance from Mr. Peyton, who exerted himself

very diligently to get the towers ready in proper time, notwithstanding the great natural impediments of the
unhealthy situations of Bagwira and Baheri and an unusually wet senson. After receiving charge of the party
from me on the 9th February, he finished the remaining observations of the Revised Section between Dhela and
Kalidnpur in a very satisfactory wanner.

Thus was completed this chain of triangles, the length of which is 740 miles, and
which is only 40 miles shorter than the Great Indus Series, the longest of any of the chains
of the Indian triangulation that run directly from one base-line to another. As soon as
was convenient after the completion of the triangulation, steps were taken to adjust the
angles for the linear ervor generated between the two base-lines, and for the azimuthal error
generated between certain stations, near the origin and the terminus of the Series, at which
azimuths had been determined astronomically. A full description of the treatment to which
the angles were subjected, in order tobring them into accordance with theverificatory base-lines
and azimuths, is given in manuscript Volume XV of the ““'I'rigonometrical Survey of the Penin-
sula of India”, in the Introduction—dated 14th October 1861—which was written by Mr,
Hennessey under the instructions of the then Surveyor General, Colonel Waugh. 'I'here too
will be found a statement of the discrepancies between the respective geodetic elements of
latitude, longitude and azimuth, and between the side-lengths and the heights of the principal
stations common to this Series and to the several meridional series closing on it, which were met
with on the completion of the calculations of each series. These discrepancies were believed
to be largely due to the circumstance that the initial elements of all the meridional series were
derived from the triangulation of the Calcutta Longitudinal Series which had been executed—
under considerable difficulties and with a very inferior instrument—during the years 1826-32,
When as yet the Survey Department was unfurnished with suitable instruments for the
execution of so important a chain of triangles; see page 71 of Volume II. Thus no
attempt was made to proceed with further reductions of any portion of the system of trian-
gulation now known as the North-East Quadrilateral—which comprises the Calcutta and the
North-East Longitudinal Series and the whole of the chains emanating from the former and
olosing on the latter—until after the revision of the southern Series which was accomplished
in the years 1863-60. The reduction was further postponed until the completion of that
of both the North-West and the South-East Quadrilaterals, for reasons which are fully
explained in Section 7 of Chapter I of Volume II. 'Thus it was not taken in hand until
1876, when it was commenced under the immediate supervision of Major Herschel, in
accordance with the principles which are set forth in Chapter XIV of Volume II.
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The several circuits into which the chains of triangles were arranged for the final
reductions of the North-East Quadrilateral were all made to close at stations appertaining to the
North-East Longitudinal Series. The closing errors in Side, Latitude, Longitude and Azimuth
and the portions of those errors which were thrown on the Seriesin the course of the final reduc.
tions, are given, the former in Section 10 and the latter in Section 18 of Chapter 111 of Volume
VII, Account of the Operations of the G. T. Survey of India; a full description of the
method of treatment as regards the final evaluation of the linear and geodetic elements of the
triangulation is given with complete numerical details in the same chapter. Here then
it is only necessary to state that the heights have been checked by connection with the
Spirit Levelling Operations of this Survey at twenty-one of the principal stations (specified
at pages 179—r and 180—; of Volume VII, dccount of the Operations of the G. T. Survey
of India); the magnitude of the errors of height which were generated in the course of the
triangulation, and the methods by which they were dispersed, are set forth at pages 36 and
37 of Volume VII, Account of the Operations of the G. 1. Survey of India.

The following table shows the season in which each section of the principal work was
done, the name of the observer, the theodolite used, the number of triangles completed and
the resulting triangular error.

It is noticeable that some of the best work of the Indian triangulation has been done
on this series. Mr. Logan’s work of 27 triangles with an average triangular error of 028
in season 1849-50 being a very notable performance.

Season Section of Sories Observer Theodalite of tmngles | | amvler
1845-46 | LXXXV.LXXIII ... | Mr. G. Logan Barrow’s 36-inch 11 0-38
1845-46 | C-CIX ... | Lt. R. Walker, R.E.| Cary’s 15-inch 10 074

1847 LXIII - LXXIII ... | Mr. G. Logan Barrow’s 36-inch 10 0-30
1846.47 | CV & CIX - CXVIII ... | Lt. R. Walker, R.E T.& S. 36-inch 9 0-40
1848 CXIX -CXXVI ... | Mr. C. Lane T. & 8. 36-inch

1855* | CXX.-CXXVI ... | Mr. J. O. Nicholson| Barrow’s 24-inch } 9 0-92
184849 | LXIV - XXXIX ... | Mr. G. Logan Barrow’s 365mh | 25 0-38
1848-49 | LXXXIV-CI ... | Mr. J. Peyton Barrow’s 24-inch 16 1-01
1849-50 | XXXVIII- XII ... | Mr. G. Logan T. & S. 24-inch 27 0-28
1850-51 | XIII-V ... | Mr. J. Peyton Waugh's 24inon 9 096
1850-51 | LIL¥ LIV,t LVItend I-V |Capt. T. Renpy | Waugh's 24§3c111 } 9 067

Tailyour No.1

* Re-obesrved in 1856 by Mr. J. O. Nicholson, Lthe weighted mean of nngles of the two observers being takea.
+ Thess stations appertain to the Great Arc Moridional Series, Section 24°-30°.
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Secondary Triangulation.

The Secondary Triangulation which was executed in connection with the operations of
this Series may be divided into three classes.
(1). Iriangles to fix the peaks of the Himalaya mountains.
(2). Minor chains of triangles with off-shoots to fix points of importance at a
distance from the principal series.
(3). Ray traces.

(1). The Himalayan Snow Peak Triangulation.—The whole of the most prominent
peaks on the snowy ranges situated between the meridians of 78° and 891° were fixed by
observations taken mainly at the principal stations, but partly also at auxiliary stations
situated at the castern and western extremities of the Series, viz., in that portion of Sikkim
which now belongs to the British Government and is known as the Darjeeling Hill Tracts,
and also in the neighbourhiood of Dehra Din and Mussooree. The operations in Sikkim
were exccuted in person by the then Surveyor General, Colonel Waugh. The observa-
tions at the hill stations, whether principal or secondary, were collaterally of much ser-
vice in determining values of the ccefficients of refraction to be employed in reducing the
vertical observations which were made at the stations in the plains. For the mutual obser-
vations between the stations which were situated on the mountains furnished values of the
coefficient of refraction which might safely be adopted in computing the heights of all the
snow peaks observed at those stations, as the atmospherie conditions to which the rays
between the stations and the rays between the stations and the peaks, were subjected, were fairly
similar. But in the mutual observations between the principal stations situated in the plains,
which considerably preponderated over the hill stations, the rays of light grazed the surface of
the ground, passing through an atmosphere of which the lower strata were very generally
rarified by heat radiated from the surface of the ground, at the usual time for vertical obser-
vations ; and this induced a refraction which was very slight in all cases, and was sometimes
even negative in sign instead of positive, as in the “Observations of Terrestrial Refractions on
the Plains of the Punjab”, which form the subject of Appendix 8 of Volume IT; on the other
hand the rays of light between the principal stations and the snow peaks passed high above
the ground, and were refracted to a very much greater degree and always positively. Thus
it is obvious that the values of the coeflicient of refraction resulting from the mutmal obser-
vations between the stations in the plains could not be employed in the reduction of the
vertical angles at those stations to the snow peaks. Conscquently the heights of all the peaks
which were observed at the hill stations—in Sikkim, and afterwards at the western extremity
of the principal series—were regarded as fixed by the observations at those stations, and were
employed in calculuting the probable values of refraction in the ebservations to the same
peaks from tho stations in the plains; and then these values were employed in obtaining
coefficients of refraetion to be used in reducing the observations. to such of the peaks as were
observed only at the stations in the plains.

(2). Other Chains of Triangles.—Of these the most important was the triangulation
to tho subsidiary stations in Sikkim, at the eastern extremity of the Series, which was under-
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taken by the Surveyor General in person. It emanated from a base formed on the line
cxviir to cxxil, and was executed with the largest theodolites which could be conve.
niently transported to the hill stations; thus Troughton’s 36-inch theodolite was employed
at Darjeeling, an 18-inch theodolite at Senchal and Birch Hill, and a 12-inch at Tonglu, in
measuring both the angles of the triangles and those to the snow peaks.

On the western extremity of the Series auxiliary stations were fixed on the well known
mountains of Nag Tiba, Kidarkanta, Sirkanda &ec., from which observations were taken—
some by Colonel Everest when Surveyor General—to Gangotri, Jamnotri, and all the other
prominent peaks of the Himalaya in this region. Observations were also taken at the bhill
stations of Jagesar and Kankra, situated on the prolongation of the Rangir Meridional
Series, which were principal stations of that Series as originally executed, but were omitted
from the revisionary operations, probably because of the difficulty of conveying the large
theodolites to them, and are now classed among the auxiliary stations.

A chain of minor triangles of which the angles were measured with a 7-inch theodolite
was executed for a boundary survey of Nepal. It stretches from Station Lir (Paragawa) to
Station Lxxx1v (Bulikipur).

A chain of first class triangulation with a 14-inch theodolite was carried, from the
side xxv Dallelnagar of N.-E. L. 8. to xxx11 Jarira of Amua Series, down to the town of
Shabjabdnpur.

(8). Ray Traces.—These consist of chains of triangles which were carried over the
sides of some of the principal triangles in the plains, with the primary object of enabling
the direction of the lines between the stations to be exactly determined, before the ‘ray cut-
ting’, as it was called, was commenced. The stations were about 2 miles apart, and were
marked by a stout wooden pin, driven firmly into the ground, over which a flagstaff—usu-
ally a long bamboo—was erected for observation. The three angles of each triangle were
measured with 12-inch theodolites. The requisite directions could be and usually were com-
puted from the triangulation, without any knowledge of the side-lengths ; this could only be
obtained with accuracy after the lengths of the sides of the principal triangles had been
determined; see Chapter 11, Part IV, of the Manual of Survey for India by Colonels Thuillier
and Smyth. In the coursc of the execution of the ray traces, observations were taken to all
visible points in the immediate neighbourhood which it might be useful to fix for topogra-
phical purposes; thus some of the ray traces became of additional importance, and the details
of thirty of them, fixing about 400 points, are given in manuscript Volume XV of the Trigo-
nometrical Survey.

The above portion of this introduction with the exception of the table given at the end
of the history of the principal triangulation was written by Lieutenant-General J. T. Walker in
tlie year 1881 and appeared in Volume VII, dccount of the Operations of the G. 1. Survey of
India. Since that time much secondary triangulation work connected with the North-East
Longitudinal Series has been accomplished: it remains therefore to supplement the original
introduction with a short review of this work.
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Of the secondary triangulation mentioned under the heading of  Other Chains of
Triangles ” in Lieutenant-General Walker’s introduction—
(a) The triangulation to the subsidiary stations in 8ikkim is now incorporated in the

ieeling Secondary Series. . .
Dae (b)g The auxyirliary stations of Nag Tiba, Kidarkanta, Sirkanda &c. are now included

in the Kidarkanta Secondary Series.
(¢) 'The observations mentioned as having been taken from Jagesar and Kankra are

i : in the Kumaun and Garhwal Series.

mcorpo(lczll;mewing to the inferior instrument used and the shortPess of the sid(.as of the
triangles (not exceeding 3 miles) the chain of triangles. stretchlr} g fron} Statlo'n LI1
(Paragawa) to Station LXXXIV (Bulikipur) bas not been included in the hst.of tn‘angles
and azimuths, the well-defined points of permanent nature, however, are given in the
co-ordinate list.

(¢) Asregards the chain of triangles from Station XXV (pahlelnagar) of tpe North-
East Longitudinal Series to XXXII (Jartra) of the Amua Series, no list of trlangle.s or
azimuths has been given in either this Volume or in Synoptical Volume XVI ({&mua Series).
Two points have been given in the co-ordinate list of this Volume and the remaining important
points have already been given in the co-ordinate list of Synoptical Volume XVI. .

(f) The triangulation executed for Ray traces has not been given in the list of
triangles and azimuths but the stations and points of a permanent nature have been given
in the Co-ordinate list.

The secondary triangulation appears now in this Volume under the following titles:—

(1). The Dehra Din Secondary Series.

(2). Jaunsir Biwar Secondary Series.

(3). Kidarkanta Secondary Series.

(4). Kumaun and Garhwdl Secondary Series.
(6). The Gandak River Secondary Series.
(6). Someshwar Secondary Series.

(7). Darjeeling Secondary Series.

(1). The Dehra Ditn Secondary Series comprises a network of 68 triangles based on the
Dehra Din Base-line and covering an area of 377 square miles. It wasexecuted by Mr. L. J.
Pocock in the seasons 1873-74 and 1874-75 under the superintendence of Captain H. R.
Thuillier, R. E. The instrument employed was T\ and 8. 12-inch Vernier Theodolite No. 42.
The average triangular error of this work exceeded 15 seconds, a large error for secondary
triangulation. The triangulation was carried out in connection with the topographical
survey of the Ddn on a scale of 4 inches = 1 mile.

(2). The Jaunsir Biwar Secondary Series is a continuation of the Dehra Dvin Series
and is based on the side Ambari-8idh Tiba of one of the triangles of that network. It consists
ofa network of 71 triangles covering an area of 360 square miles. It was executed by Mr.
L. J. Pocock in the season 1874-76 under the superintendence of Captain H. R. Thuillier,
R.E. Theinstrument employed wasT. and 8.12-inch Vernier Theodolite No. 42. The average
triangular error amounts to 11” also large for secondary work. The triangulation was car-
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ried out in connection with the topographical survey of Jaunsér Biwar on a seale of 2 inches
= 1 mile.

(3). The Kidarkanta Secondary Series.—This series consisting of three triangles and
one quadrilateral is an extension northwards to the snowy range of the Great Arc Meridional
Series. It emanates from the base Banog-Sirkanda (new) of the Great Arc Meridional Series.
Observations were originally taken at some of these stations by Colonel Everest, when Surveyor
General, inthe year 1835. They were all, however, reobserved in the years 1902 and 1903 by
Captain H. Wood, R.E. and Captain H. M. Cowie, R.E. and the values given in this Volume
are those obtained by them. The instruments employed were T, and 8. 12-inch Micrometer
Theodolites Nos. 2 & 3 for the triangle Banog, Sirkanda, Nag Tiba and T. and S. 7-inch
Micrometer Theodolite No. 1078 for the remainder of the work. The average triangular
error was 17'72. See Appendix No. 2, Volume XVIII, dccount of the Operations of the G- 1.
Survey of India.

In 1905 after the earthquake which devastated Dharmséla the triangle Sirkanda, Ba-
nog, Nag Tiba was reobserved by Messrs. D. J. Hunter and C. D. 8imons with T. and 8. 12-inch
Micrometer Theodolites Nos. 2 and 3. The results obtained proved conclusively that no relative
change had taken place between these stations outside the limit of error of observation.

(4). Kumaurn and Garhwal Series.—This series may be subdivided into two classes.

(#). A first class longitudinal secondary series.
(8). Various minor secondary series.

(). The first class longitudinal secondary series emanates from the side Mabegarh I—
Rénigarh 11 of the North-East Longitudinal Series and closes on the side Saonchélia VI—
Birond VIII of the same series. The series consists of a chain of 4 quadrilaterals with one
hexagon and is about 125 miles in length. It comprises 20 triangles with an average triangular
error of 2”:61. Two triangles at its eastern extremity were observed by Mr. C. Lane in 1842
with a 16-inch Micrometer Theodolite, but the main part of the series was executed by Lieut.
T. T. Carter, R.E. during the seasons 1864-65 and 1865-66 with T. & S. 14-inch Theodolite
No. 8 fitted with 5 Verniers to the horizontal limb, This series initiated the secondary trian-
gulation in connection with the topographical survey of Kumaun and Garhw4l.

(). The various minor secondary series were carried out by numerous ebservers during
the progress of the topographical survey of Kumaun and Garhwél under the superintendence
of Lieut. T. T. Carter, R. E., 1864-67, Major T. G. Montgomerie, R. E., 1867-70, Capt. H. R.
Thuillier, R. E., 1870-71 and 1873-76, Lt. J. Hill, R. E., 1871-73 and Mr. E. C. Ryall, 1876-78.
The following table gives a list of the various series, the names of the observers, the instru-
ments used and the years in which they were executed.
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X

s A
f Ob -
Name of Beries Name of Observer Jastrument used Year ov.ia(n) serva
Almora and Aiartoli Tea Plentation Triapgulation ... | Carter and Todd 7% & 8” Vernier 1865-66
" " i .
Bhébar Trinngulation +.» | Ryall, Bryson & Pocock . 8" &12" lzﬁelg;i-:_gm a8
By#ine Triangulation . | Peyton (d » 1876-77
Chéndipahér Triangulation ... o | Rynll 12 . 1871.72
Cheudans Triangulation . | McA'Fee 127, 1874-75
Koei Trinngulation . | Rysll, Atkinson & Beverley .| 778" & 12* ,, 1869-70 & 1870-71
Ména Valley Triangulation ... v | Low 8” & 12 ,, 1869-70- &£ 1871-72
Milam-Hundes Triangulation , | Ryall 12, 12’7?-877;._717874-75
Naini Tal Trisngulation «. | Chambers 12>, 1871-72
Nilang Valley Triangulation we. | Kinney 7 " 1877-78
Niti Valley Triangulation ... . | Pocoek 127 " 1869-70 & 1871-72
Museooree, Simls, Gurhwal and Siwélik Trisngulation | Keelan 14~ » 1851-52
Ragshi-Gwanagarh Triangulation < | Ryall 127 » 1867-68
Rénikhet Triangulation . | Hill, Beverley & Pocock ... 8" &12v 18€9-70
Shikeni-Khamlek Triangulation . | Beverley 127 " 1869-70

It will be seen that the bulk of the work was executed with 12” Vernier theodolites,
but 147, 8” and 7” instruments were also used.

The various series consist of no less than 921 triangles and these together with a few
auxiliary stations and intersected points enabled the whole of the Kumaun and Garhwil
topographical survey to be completed.

(6). The Gandak River Series is a short length of triangulation effected for the purpose
of the survey of the Nepal boundary. Itemanatesfrom the base Balua LXVI—B4jra LXVIII
of the North-East Longitudinal Series.

It consists of a ehain of 14 triangles and was executed by Mr. W. €. 6. Barckley with
212" Vernier theodolite in the year 1884-856 under the superintendence of €olonel H. €. B.
Tanner R.E.

(6). The Someshwar triamgulation comprises a network of triangles immediately to the
north of the seetion Balua LXVI to Tarharwa LXXII of the North-Fast Longitudinal Series ;
it was also carried out for the purpoese of the survey of the Nepal hioundary. It eonsists of
31 triangles and was observed by Colonel Tanner and Mr. R. Waller-Scnior with the 10” and 12”
Vernier theodolites in 1882-83, with the exception of the triangle Tarharwa.-Naenangarhi-
Chandkigar which was observed by Mr. G. Logan in 1847 with an 18” micrometer theodolite.

(7). 'The Darjeeling triangulation.—Three triangles of this series may be termed 1st
Class Secondary work, they were observed by Mr. C. Lane and Colonel A. S. Waugh in the
years 1846-48 with 367, 18” and 12” theodolites.
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The remainder of this triangulation forms a network of 242 triangles carried out for the
Darjeeling and Sikkim topographical surveys, and for the survey of the Nepal Boundary, it
was executed during the years 1878-85 by means of 12%, 10”, 6” and 5” theodolites by Captain
H. J. Harman R.E., Colonel Tanner and their assistants Messrs. Ryall, Barckley, Robert and
Sullivan.

‘When the Secondary triangulation appertaining to this Volume was extended, the oppor-
tunity was taken to fix numerous prominent peaks beyond the frontier of N. E. India: atable is
given below showing the names of the observers, the yearsin which they worked, the series to
which the bases fixing the peaks belong and the number of the peaks accepted for incorpo.
ration in this Volume. In all 950 peaks have been fixed by this means on and beyond the
borders of British India. In addition 109 peaks which have already appeared in Synoptical
Volume VII (N. W. Himalaya Series) and 30 peaks helonging to the Assam Longitudinal
Volume (not yet published) have been included in this Volume.

In cases where only two intersections to a peak have been obtained unless two
accordant heights have also been obhserved it has as a general rule been rejected. The maximum
difference allowed to a common side of two triangles formed by three intersections is 200 feet,
Where the difference has exceeded this, the peak has been rejected.

Pealks observed in the work of different seasons of the triangulation appertaining to
N.E. Longitudinal Series.

Name of Observer Naniw: :}fuglu“c" Year Bories to which bases appertain N%b‘irl::;h
Waugh . e 1847-48 Darjeeling e .. 73
Keelan Waugh 1851-52 Mussooree, Simla, Garhwél and

Siwalik e 6

Carter 1864 to 66 Kumaun and Garhwél 38
Beverley Montgomerie | 1864-65 and 1868 | Shikani-Khamlek of Kumaun and
to 70 Garhwil and Kumaun and Garh-

wal ... 98
Ryall Montgomerie, | 1867-68, 1871 to | Ragshi-Gwanagarh and Milam-
Thuillier and 73, 1874 aud Hundes of Kumaun and Garh-

Hill 1877 wil and Kumaun and Garhwal... 138

Bryson Montgomerie 1868-69 Kumaun and Garhwil 5
Pocock Montgomerie and| 1869 to 72 Niti Valley of Kumaun and Garh-

Hill wal 51
Low Montgomerie, 1869 to 72 Ména Valley of Kumsun and

Hill and Thuillier and 1873-74 Garhw§l 35

McA’Fee Thuillier 1873-74 Chaudans of Kumaun and Garhwil 22
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Peaks observed in the work of different seasons of the triangulation appertaining to
N.E. Longitudinal Series.—(Continued).

Name of Observer N”l_"ne :}fm(-)grt[aic" Year Series to which bascs sppertain No(-)lje’ei?dh
Ryall 1877 By4ns Valley of Kumaun and
Feyton d Garhwil - 12
i Ryall 1877-78 Nilang Valley of Kumaun and
Kinney y Garhwil - . 16
Harman 1878 to0 82 Darjeeling .. 75
Robert Harman & Tanner 1879-80 and | Darjeeling and Assam Longitudi-
1883 to 85 nal Series 137
Tanner . 1882 to 85 Someshwar, N. E. Longitudinal
Series, Darjeeling and Kumaun
and Garhwil 168
Barckley Tanner 1883 to 85 N.E. Longitudinal Series 72
Ramsaran Tanner 1887-88 N. E. Longitudinal Series 3
Rinzin Tanner 1887-88 N. E. Longitudinal Series 1

During the progress of thesecondary triangulation triangulatorshadinstructions to inter-
sect any distant peaksthat were visible. Thetableshowsthatthis wasdone throughout the trian-
gulationof Kumaun and Garhw4l, but the fact receivesno special mention inthe annual reports.
From season 1882-83 loseason 1884-85, Colonel Tanner, inaddition to the work of superintending
the 8ikkim, Darjeelingand Nepal Boundary Surveys, was employed in fixing by triangulation all
the most prominent peaks in Nepal between the British Frontier and the great snowy ranges.
Thechief peaksofthelatterhadalready beenfixed, butthis had not been done for the lowerranges.

In carrying out this work Colonel Tanner was assisted by Mr. W. Robert and Mr.
W. C. G. Barckley. Unfortunately they were too anxious to ensure the location of all the
visible peaks; the result has been a great confusion of rays and the identification either by
computation or chart of many peaks observed to, has been impossible.

In scason 1882-83 obscrvations were taken from five of the tower stationsof the
N. E. Longitudinal Series and from cleven hill stations selected on the Someshwar range,
which is about 2900 ft. above sea-level. Peaks were also fixed by Colonel Tanner working
along the Sikkim—Nepal frontier as far as Lampheram l.s.

In 1883-84 Colonel Tanner took observations to almost every peak andridge visible from
the plains of Bengal between Sikkim on the cast and Darbhanga on the west. Mr. Barckley
also observed to a large number of peaks from the tower stations in the Champaran district.

In 1884-85 many peaks were trigonometrically fixed by intersection.

The triangulation executed by Major C. H. Ryder and Captains H. Wood and H.

M. Cowie in the year 1904 when accompanying the Tibet mission and subsequent expedition
is not included in this Volume.



AN ACCOUNT OF THE TOPOGRAPHICAL SURVEY OF KUMAUN AND GARHWAL

INCLUDING A LARGE SCALE SURVEY OF MUSSOOREE AND LANDOUR.

The country known as Kumaun and Garhwil is situated in a central position on the Northern Frontier of
Indin between the meridians 78° 15’ and 81° 0' and parallels of latitude 29° 0’ and 81° 0'. It lies immediately south
of western Tibet and is bounded on the west by Tehri-Garbwil and on the east by Nepal. Its area is about

14000 squsre miles, and embraces the greater portion of the Himalayan drainage areas of the Ganges®, the Kili*
and the Ramganga® rivers.

In the north the boundary between Kumaun and Garhwdl follows closely the water-parting between the Kali
and Ganges, in the south that between the Rimganga and Ganges. Thus Kumaun embraces the two former drain-
age areas and Garhwil a greater portion of the latter.

Taking the principal tributaries of the Ganges in Garhwil from west to east we have—

(i), The Mandakini or Kiliganga baviog ite source on the southern faces of Kedarnith and Badrinith
and joining the Alaknanda at Rudraprayig.

(ii). The Vishnugnangs and the Dhauli, both rising on the north side of the Great Himalaya range, the for-
mer at the Mina Pass and the latter at the Niti Pass, join at Joshimath 6000 feet and form the Alaknanda.

(iii). The Pindar river rising on the southernslopes of the Great Himalaya range joins the Alaknends at
Karnprayig 2600 feet.

The Kak river which rises near the Lipu Lekh Pass on the Zaskar range behind the Kumaun Himalays
range, forms the boundary line between Kumaun and Nepal almost from its source to the point where it enters
the plaina; conrequently ouly the tributaries flowing in from the western side fall within Kumaun. Taking these
from north to south we have the Lissar and Dharma rising bebind the Kumaun Himalaya range to the N.E. of
Nanda Devi: they flow for many miles parallel to the Kali before finally joining it. The Gori alee rising behind
the Kumaun Himalaya range to the N.E. of Nanda Devi, flows into the Kali at Askot. The Sarju rising to the
south of the Himalaya range, is joined by the Rimganga at Rameshwar and itself joins the K4li at Pancheshwar.

The Rimgangs drains the southern slopes of the Lesser Himaluya range in Kumaun. Its principsl affluent
the Kosila or lesser Kosi, also rises in the Lesser Himalaya range and joins the Rimganga in the plains beyond
the limits of Kumaun.

The following ranges traverse Kumaun and Garhwi! running north-west and south-east.

1¢. The Great Himalaya range. Under this heading there are two more or less parallel ranges.

® Geography and Geology of the Himalayas Mountains and Tibet, Part 111. Burrard and Hayden.
t Vide Geogrophy and Geology of the Hunaloys Mounicins and Tsbet, Part 11, Burrard and Hayden.
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a bifureation of the Nepal Himalaya range, itself a section of the Great Himalaya.

(a). The Zaskar range,
! f the district and its most notable peak, Kamet 25447 feet, stands on the

Thig range is on the extreme porth o
Garhwal border.

(b). The Kumaun Himalaya range. This range is one of the four great sections of the Great Himalays

range: it lies to the south of the Zaskar range and runs parallel to it. The following principal peaks of this

. Pk.114 . Pk. 116
range are situated in Kumaun and Garhwal:—Nanda Devi 25645 feet, N 25563 feet, 3N 24391 feet,

Trisul West 23360 feet, Badrinath 23190 feet, Dunagiri 23184 feet, Kedarnith 22770 feet, Panch Chulhi 22650
feet, Tharlasagar 22610 feet, Nandakot 22510 feet, Trisul East 22320 feet, Kharchakund 21695 feet, N ilakanta
21640 feet and Nandakna 20700 feet.

2. The Lesser Himalaya range consisting of—

(8). The Dhauladhar range.—This range branches from the Great Himalaya range near Badrinath in the
north of Garbwil and only some 30 miles of its length fall, within Garhwal.

(b). The Nag Tiba range.—This range branches from the Great Himslaya range near Dhaulagiri in Nepal
and hes a depth of from 40 to 50 miles.

3. The Siwalik range.—This range separates the Himalaya Mountains from the plains. At the south-west
corner of Garhwl, where the Ganges debouches into the plains, it presses up agninst the Lesser Himalaya aud is
distinguishable as a separate range only from its formation.

It will be seen from the above, that the district of Kumaun and Qarhwil has & range of over 24000 feet
in altitude from the level of the iande at the southern foot of the Himalaya to that of the summit of the peaks of
the Kumaun Himalaya range. It consequently presents every variation of climate from that of the lowlands of the
Tarii which are extremely unheslthy during and for several months after the rainy season to the regions of perpe-
tual snows which are only accessible during a few months of the summer.

The distriet may be divided into five zones.

No. 1 zone has an average width of 15 miles and extends from the Méina valley in the west to the Byins
valley on the Nepal frontier in the east. The average height of the valleys in this zone is about 14000 feet,
the highest Mina being 15500 and the lowest Byins 12500. Theaverage height of the mountain spurs and ranges

is about 20000 feet. The ground though lofty is for the most part undulating and the nscents are not particulariy
difficult.

_lfTo. 2 zone averages about 15 miles in width, the mountains are extremely precipitous and difficult of ascent
comprising the main Great Himalaya range. The drainage from the comparatively open upper valleys of Mina,
Niti, Milam, Rilam, Dharma and Byins breaks through the main range and the six gorges thus formed average

about 4 miles in breadth. The sides of these gorges are overhung by nlmost sheer precipices eapped by towering
necdle shaped penks.

No. 3 zone consists of from 8 to 10 miles of spurs emanating from the Kumaun Himalaya range and averaging

about 12000 feet in Leight. The spurs are as a rule precipitous on one side and sloping on the other, so that aseents
are not difficult.

No.‘ 4 zone nverngcs.about 50 miles in width and comprises the Lesser Himalaya ranges averaging about
7009 fce.t in height ; the width of this zone is greatest in Kumaun and least in Garhwil. The ground is forest-clad
and intrieate, presenting many formidable difficulties to the topographer.

~ No.s zone has an average width of about 5 miles and an average height of about 3000 feet. 'Lhis portion
owing to the denso forests also presents great difficulties to the surveyor. :
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Owing to the great variability of climate in the district it was impossible for the survey to be carried on
continnously over the entire area. Surveyors had to be employed in different localities at different timesof sk

year entailing an expei]diture of a considerable portion of the field season in merely marching from one locality
to another.

In nccordance with Lieutenant-General Walker’s directions to the Topographical Officers accurate surveys

were not made above 16000 feet. The areas of perpetual snow and ice were mapped by means of sketches. made
occasionally from considerable distances.

The work was commenced in the season 1864-65 and was not finally finished until the year 1877. During season
1869-70 no topographicel work was executed and the triangulation was only carried on for half the season; in 1870-71
the work was stupped entirely; this break in the work was due to the party being employed on a large scale
survey of Ranikhet. At the end of season 1872-73 only the snow-clad Himalaya main range with a small portion
on the southern spurs and the area beyond the range remained to be surveyed.

During the years 1865.70 a large scale survey of Mussooree and Landour on the scale of 12 inches to a mile
was carried on simultaneously with the Kumaun and Garhwal survey, principally whilst the party was in recess
at Mussooree, and its history is included in that of the Kumaun and Garhw4l survey.

Both the triangulation and topographical work of these surveys were carried out entirely by European sur-
veyors.

In the season 1873.74 work was stopped altogether and the party was employed on a survey of Debra Dén
on a scale of 4 inches to amile. From this time on to the completion of the survey in 1877 only a small detachment

was employed on the survey of Kumaun and Garhwl, the remainder of the party being engaged on the survey of
Dehbra Dan and Jaunsar Bawar.

On the completion of the survey of Kashmir, Captain T. G. Montgomerie R.E. was requested to take up
that of Kumaun and Garhwil ou the scale of 1inch = 1 mile. Accordingly he directed Lieut. T. T. Carter R.E. to

take charge of a detachment detailed to commence the survey of Garhwil.

The detachment took the field on the 3rd November 1864, work being apportioned as follow :—Lieut. Carter

SEasoN 1864-65. undertook the triangulation of the 1st Class Secondary Series, Mr. Todd
Personnel. preceded him selecting suitable stations. Mr. Beverley was directed to
Capt. T. G. Montgomerie R.E., in charge. break up Lieut. Carter's triangulation and form a network over the

Lt. T. T. Carter R E., 15t Assistnnt.

area.
{ﬁ QN P(l;ll;:,l:r?c'?" Z"dCiv“ Aest Some delay was experienced in starting the trinngulation as the
,» W.Todd, ’ Ciril 2nd Assistant. pillar and mark of one of the proposed base stations Ghandiil H. 8. was

found to have been destroved. This necessitated falling back on the base Mabegach H.S.—Rénigarh H.S. of the
N. E. L. Series. After completing observations at 5 stations, Lieut. Carter had to proceed in February 1865 to
Dehra Diin to take over charge of the party from Captain Mountgomerie. During the remainder of the season

Lieut. Carter aucceeded in finishing the observations at 4 additional stations and in fixing the positions of 56
snow peaks.

Lieut. Carter’s stations averaged in height about 9000 feet, the highest being Jatropsni 13357 feet,—fnlll? of
snow from 4 to 10 feet were experienced on some stntions. The length of the triangulation was about 80 miles

and covered an area of nearly 1600 square miles. Lieut. Carter closed work on the 13th May 1865 and returned to
Debra Din on the 24th of the same month.

Mr. Todd who waa engaged on the approximate work, laid out 3 quadrilaterals and 1 hexagon. The total
length of the series ie about 125 miles.

Mr. Beverley commenced work on the 12th November 1864 and by the end of February had carried out 8
network of triangulation embracing about 1000 square miles computing the same in the field and supplyiog
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Lieut. Pullan with sufcient data to carry on the topographical survey of the area triangulated. Mr. Beverley then
moved down to the lower forest-clad hills (known as the Bhibar) of Grarhwsl. This ground being most unfavour-
able for triangulating over, Mr. Beverley merely cleared such hill tops ns he considered necessary and deferred the
observations until the following season, when the ground could be flagged and the points immediately taken up
by the topographer.

Lieut. A, Pullan was directed to take up the sketching of the parganas of Ganga Salin and Birsheyiin south
of the civil station of Pauri in Garhwil, the data for which was furnished by Mr. Beverley. He commenced work
about the end of November and continued in the field till the 20th April. Lieut. Pullan accomplished 270 square
miles of plane tabling.

1t may be noted here that it was during this year 1864 that Mani and Nain Singh commenced their ex-
lorations in Tibet : they failed at this time, but Nain Singh and A—K finally succeeded, the results of their operations
Enve been published in'the Reports on Explorations in Tibet by Colonel Montgomerie and need not be discussed

here.

During the recess of 1865 Mr. H, E. Keelan started on the triangulation of Mussooree and Landour to
provide points for a survey on the scale of 12 inches = 1 mile. As this
survey was carried on by the party simultaneously with that of Kumaun
and Garhwil, its history is included in that of the general survey. The

SBasoN 1865-66.
Personnel.
Liout, T. T. Carter R.E., in charge.

» _A. Pullan B.8.C, 2nd Aesistant, topographical survey of Mussooree and Landour was commenced by
Mr. . H. Johnson, Civil Assistant. Lieut. A. Pullsn and Mr. W, Todd about the middle of July, at which
.l 'PE,?m:, Civil 20 Ausistant. time Mr. Keelan's triangulation had been sufficiently far advanced to
" ;vi.'g:’vd(;'enié; Sub. Assistant enable plane tabling to be commenced. Lieut. Pullan’s total outturn was
" C. Braithwaite, 2ud Class Sub-Assistant, 2885 acres and included an area from Banog H. 8. to Hatipdon and the
» g- g‘?dd. 3§dd T Mussooree Botanical Gardens and another aree starting from Landour
» H. E',y!KD:'el.,:,, B . e and stretching enstward. He closed work at the begioning of November
(during recoss of 1863) and left Mussooree for work on the Kumaun and Garhwil general survey.

Mr. W. Todd’s section embraced 1229 acres containing much detail of houses. He closed work at Mussooree
about 15th November and proceeded tv Pauri in Garhwal.

After the recess work, arrangements were made by Lieut. Carter to take the field. He left Dehra Diin on the
20th October 1865 and marched vié Roorkee and Hardwir through the Bijnor district, eventually reaching
Naini Til on the 3rd November, From Naini T4l Lieut. Carter proceeded vid Almora to observe the nngles
at his remaining six stations. His first station was Shikdni m.s.; at his fifth station Dhaj m.s. his work was
delayed for 3 days by snow and after completion of that station, he deemed it advisable to defer the further
prosecution of the work.

At therequest of the Lieutenant Governor of the N. W. Provinces (now United Provinces) the Superintendent
of Trigonometricnl Surveys sanctioned the detailed survey of tea plantations lying to the north-wess of Almora
and on the left bank of the [osi river on the seale of 8 inches = 1 mile. The work was required tobe completed
by March 1866, Lieut. Carter, perceiving that it could not be done in this time, obtained the services of a
amall revenue survey party wnder Mr. Campbell to determine the areas, which was all that was nctually required
by the civil suthorities. This work was carried out in the prescribed time.

Arrangements however were mnde by Lieut. Carter to sketch in the orographical details lying within three
of the skeleton blocks taken up by Mr. Campbell. These skeleton blocks were surveyed by traverse with chain
and compass. 'With a view to fill in tho topographical details it became neceasary to carry small series of triangles
on to each of the blocks for laying down base points for the work of skatching. Three estates were dealt with—
Hewalbigh (Government) 210 ncres, Airtoli (Government) 2546 acres and Gadoli (Mr. Henry) 953 acres, The
triangulation for Hawalbigh and Gadoli was carried out by Lieut. Carter and that of Airtoli by Mr. W. Todd.
The topography of Hawalbigh was undertaken by Lieut. Corter and finished by the end of February whilst Mr.
W. Todd undertook that of Airtoli, but owing to illtness completed 629 acres only, the remaining portion being

gni]slhed by Mr. J, Peyton by the 9th June. The topography of the Gadoli tea-estate was executed by Lieut. A
ullan.
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After completing the survey of the Hawalbigh tes-estate, Lieut. Carter accompanied the Commissioner of
the district along the boundary line of Garhwil and Bijnor in order to find out to what limits the survey of
Kumnun and Garhwil should be extended in a southerly direction. He then inspected the work of his different
assistants and proceeded to Jhum H.s. to complete his secondary triangulation; arriving there on the 19th
April 1866 he completed the work by the 23rd and proceeded to head-quarters at Dehra Din.

Mr. W. G. Beverley wne employed on trisngulation: he covered an ares of 1480 square miles,

. | ) visiting 76
stations and fixing 407 other points. o8
The party returned to recess quarters by the 25th May 1866. The triangulation of Mussooree and Landour
BEASON 1866-67. was extended, but no topographical work was undertaken before or
Peraonnel. during the rainy season. At the end of September Measrs. J. Peyton
Lisut. T T. Carter R E. in charge. and J Low were employed on the topographical W?rk. Mr. Peyton
w A PullanB8.C., Asst.Surveyor 1st Grade,  contributed 1666 acres and Mr. Low 455 acres, mahing the total area
» J. Hill RN, Aest Surveyor 2ud Grade. 5
Mr. E. C. Rysli, Civil Asst. 3rd Grade. surveyed 6235 acres.
» d. Peylon, » » " . e
oI L(,)w_ Sub-Asst. 1sL Grade To facilitate the survey of the low forest-clad districts, known s
» g gr-“ il."l; :‘:}‘;Lﬂwﬂ' Bub-Aest. 2nd Grade. the Siwiliks of Garhwil or the Bhébar, Government had sanctioned the
' If. Todd, ’ Y sth o employment of 8 elophants but as it is notoriously unhealthy it was
" i ?L}wn- ” P not deemed safe to enter this ground before the 15th December; in the
» . Wy ”» » »

meanwhile the topograpbers were employed on the higher mountsins
ranging from 5000 to 10000 feet above sea-level.

Lieut. Corter was employed in the early part of the season superintending the work of protecting the pillars
at Ghandidl, Maniknith, Rinigarh and Mabegarh stations. On the 17th December he left Dehra Diin to undertake
the triangulation of the Bhibar; he observed nt 17 stations and fixed 93 points, the computations being carried
on simultaneously with the field work. He closed work on the 15th February 1867, Lieut. J. Hill R. E,, who bad
joined the department on the 1st December, after spending 3 weeks with Lieut. Carter under instruction, proceeded
to take up the triangulation west of Almora; he observed at 21 stations and fixed 72 other points.

Mr. Bryson was for some time employed in office work but towards the end of the season was employed on
the triangulation of the Dasoli and Nigpur parganas. He commenced work on the 15th March and closed on the
15th May. He observed at 22 stations and fixed 72 other points.

Lieut. Pullan was employed on the topography in the Bhébar hills and the lower parts of the Patli Dfn
about the banks of the Rimganga. His work amounted to about 120 square miles, he closed work on the 14th March.

Mr. Ryall commenced topographical work on the 11th October in the forest-clad areas of the Dudateliand
adjoining ranges in the Chindpur and Dewalgarh parganas rising to about 9000 feet. On the lst January
Mr. Ryall descended to the lower ground lying to the north and east of Kotdwira.

Mr. Peyton was first employed planetabling on ground about 6000 feet above eea-level, he commenced
work on the lst November. In February he was deputed to survey 55 square miles of the low Bhébar ground after
which he returned to the higher hille.

Mr. J. Low took the field on the 1st November and was employed till the 4th April planetabling 182 square
miles in the Kumaun distriot, owing o his bad delineation of the matural features his work had to be revised
during the next field season.

Mr. C. Braithwaite took the field on the 20th October snd continued planetabling until the 22nd of April

Mr. H. Todd commenced work on the 15th October and worked in the higher hills about Pauri till the st
January when be took up a second planetable in the Bhabar ground completing 90 square milee.

Mr. A. Low wss employed during $he season in current office wark.
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On the 1st May 1867 Ceptain Montgomerie R.E. took over charge of the party from Lieut. Carter R.E.
During recess the work of computing the triangulation and the plotting
of charts on the scale of } inch to the mile was taken in hand. Three
sheets of the Kumaun and Garhwal map were completed, also two
sheets of the Mussooree and Landour map.

SrasoN 1867-60.
Personnel.

Captain T. G. Montgomerie R.E., in charge.
Lieut. A. Pullan B.8.C., Aest. Burveyor 1st Grade.

., LEHINRE, , , 2dd . .
Mr. W. G. Beverley, Civil Asst. 1st Grade. " Towards the end of the recess Lieut. Hill and Mr. Ryall were
» f‘f'y&{]““' »ow Zod o, deputed to lay down the settlement boundary of Mussooree and Landour.
» . eyt , ” " ” ”

» . Low, w o  4th The original boundary was marked on Major Brown's map of 1840, but
G.W. E. Atkinson, Sub-Asst, 1st Grade. : indi i i

n e Brnithwni:s, “" o8 2nd ": o it had apparently never been indicated by pern.mnent pl“ﬂl‘.ﬂ and it had

L. Pocock, " w consequently been encroached upon by private proprietors. The

H. Todd, w o 3rd boundary was first transferred from Brown’s map tothe new map; the

C. Bryson, " ”» " . . .
boundary thus transferred was examined on the ground and it was evi-

dent that it coincided very nearly with the original boundary. Lieut. Hill demarcated 5456 yards and Mr. Byall

4303 yards ; at the same time they finished the sketching on & scale of 12 inches to one mile of 378 acres.

At the end of the recess the usual preparations were made for taking the field.

Ouly a small amount of triangulation being ready for topographical work, it was necessary to arrange for
a large excess of triangulation during the current season.

The trisngulation was pushed to the north of Garhwdl so as to cover the whole of the elevated basins of the
Kaili and Mandakini rivers; stations were established close up to the highest peaks of the Himalaya. To the east
the triangulation was extended through Kumaun, more especially to the north and east of Almora. Subsequently a
further extension was made to the south and a series of triangzles was carried eastward from the border of Garhwil
to Haldwéni south-east of Naini Til. Two-thirds of the ground triangulated was of an Alpine nature, the work
being executed in the winter when the surveyors were exposed to constant snow-storms, while the remainder formed
& portion of the l'ardi subject to heavy fogs. The total outturn of triangnlation was 2315 square miles.

With a view ton further extension of the triengulation Captain Montgomerie marched from Dehra Diin through
Garhwil and made a reconnaissance of the lower part of Kumaun from the borders of Garhwél up to the frontier
of Nepal on the Gogra river; he also examined a considerable portion of the previous season’s work. He
then commenced the examination of the current season’s topographical work; during bis progress through the
mountaina he tool the opportunity of determining the heights of a large number of obligatory points by means of
sneroid barometers.  ‘I'hree aneroide packed in & box with cotton were employed; these were read at a
m{mber of high and low trigonometrical points of which the heights were kmown. From the readings at the
trllgonometrical points the value of the scale of the aneroid between any two points was easily ascertained and
with that value the height due to any intermediate reading could be at once obtained by proportion. It was found
that the error by this method was from 4 to 5 per cent of the actual difference. The results proved that aneroids
are useful in mountains where the differences of altitude are great but they give approximate heights only.

Lieut. Hill undertook the triangulation of the mountains north and east of Almora; being employed
on the Mussooree boundary demarcation he did pot reach his ground till December. In February and March
he wiag delayed by bad weather and as he was bringing his work to a close he got a very severe attack of illness
which prevented him from finishing. The total area triangulated was 765 square miles.

Mr. Rysll on completion of the Mussooree boundary demarcation work was deputed to work towards the
north of Garhwél and triangulate the basin of the K4li and Mandakini rivers lying between elevations from 9000 to
23000 fact nbove sen-level. Mr. Ryall started for the field on the 15th October and by the 7th November the hill
tops were sufficiently cleared to enable him to commence his observations. By the end of the month he had completed
700 8quare miles having observed at 27 stations and fixed 140 other points by intersection ; he also partially com-
pl{ted hls. work to enable the planetabling to proceed immediately. Mr. Ryall then proceeded to take up the
trisngulation in the Kumaun Bhébar : about 600 aquare miles of this area had been triangulated in 1865-66 by Mr.
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Beverley, the portion remaining covered an area of about 850 square miles. Mr. Ryall on arrival proceeded to
have the hill tops cleared, on the 10th January he commenced work and completed the whole triangulation by the
16th April. Mr. Bryson under Mr. Ryall’s orders took observations from several auxiliary stations,

Mr. Pocock spent the earlier part of the season in learning how to sketch, he was subsequently em-
ployed on the triangulation with Lieut. Hill observing from auxiliary stations, taking heights etc.

The topographical operations were commenced by the sketching of a portion of the valley of the
Aloknanda river above Karnprayig and of the lower portion of the Pindar Valley with ground of every altitude from
2500 to 13000 feet. Subsequently the mountains east of Almora were sketched. The mountains near Ranikhet
were also sketched, including all the hills between that station and the plains.

Captain Pullan was employed during the whole season sketching in the mountains of Garhw4l chiefly on
the Alaknanda and its branches. During February and March he was much delayed by severe weather. The
ground was of a very precipitous nature. His outturn amounted to 390 square miles.

Mr. Peyton was at first employed in sketching a section embracing Almora, the hills in that part were so
densely populated, that it was hardly possible to introduce the whole of the village sites on the scale of 1 inchtos

mile. Subsequently Mr. Peyton was employed in sketching a very wooded tract of rough ground between the
Kosila and Rimganga rivers.

Mr. Braithwaite sketched the upper feeders of the Rimganga river and the lower part of the Pindar Valley,
Subsequently he was employed on the Alaknanda and Kili above Rudrapraydg. The area sketched amounted in all
to 390 square miles.

Mr. H. Todd was employed in sketching the lower part of the Kosi Valley and the mountainous tracts between
that river and the Rémganga, including the site of Rénikhet.

Mr. Atkinson assisted in the office work. He nlso took observations to determine the height of the Patli
Din. Subsequently he took a large number of observations with sneroids for the heights of various obligatory
points.

During the recess of 1868 computations connected with the previous season's triangulation were worked out.
BrasoN 1868-69. Three contoured sheets, two skeleton sheets and one degree sheet of
Personnel. the Kumaun and Garhwil mnp were completed. Two skeleton sheets of

Mnjor T. @. Montgomerio B.E., Dy. Supt. 1t the Mussooree and Laudour Survey were also prepared.
Grode, in charge.

Captain A. Pulian B.S.C,, Assistant Supt. The redemarcation of a further portion of the Mussooree boundary
icut. McCullngh R.E., " \

%i':uw?\(é ;’,etﬁ,ley, Surveyor. was taken up by Mr. Ryall who completed 4700 yards.
» E.C. Ryall, "
w . Peylg:, " Towards the end of the recess arrangements were made to com-
v al"é’"h Athi Asst. Burveyor. plete the triangulation and sketching of the Mussooree and Landour
» G - Atkinson, » . ! .
',, C. Bruithwaite, » " settlements. Caplain Pullan was employed on the triangulation, he
" % l'???' " " visited 30 stations and fixed 75 other points. Subsequently he sketched
" B:vuo’n, » » 5168 acres, on the scale of 12 inches to a mile. Messrs. Pocock, Todd and
» T. Kinney, ” " Kinney were also employed on planetabling on the same scale. They

completed an aggregate of 8002 acres.

The total area sketched amounted to 13173 acres and this completed the survey of Mussooree and Landour
with the exception of a small portion near Réjpur.

The remainder of the party was employed on the continuation of the survey of Kumaun and Gnrhw'i'-
Mc. Beverley oxtended the triangulation to the enst of Almora, carrying it over several ranges of ru{;ged mountsins
covered at times with dense forest. He completed 1100 square miles of triangulation fixing 466 points.

Mr. Bryson was employed on the triangulation of the Pindar Valley in Garhwél where he fixed 66 stations.
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Ho was eubsequently transferred to Kumaun and fixed 129 points in connection with Mr. Beverley's triangnlation.
He observed from 35 stations fixing altogether in the two portions of his work 195 points,

Mr. Ryall undertook a very difficult plametable section near Rimnagar, which embraced a considerable
tract of Tardi land. The sketching of the Tardi land and forest involved a large amount of traversing both with the
theodolite snd planetabla, Mr. Ryall completed the sketch of an area of 346 square miles on the scale of 1 inch to
the mile including 49 traverse stations fixed with the theodolite besides running 47 short traverse lines with the
planetable.

Mr. Peyton commenced sketching operations in January 1869 on some low ground to the north of Rimnagar
and then took up the sketching between Ranikhet and Almora in continuation of his Jast season’s work. The lower
ground was very intricate and covered with dense forest. The higher ground included the most populous part of
the Birimandal pargana, the heart of the province of Kumaun, On 30 square miles there were no less than 70
villages. Mr. Peyton completed 263 square miles of sketching.

Mr, Low took up the eastern or Madmaheshwar branch of the Mandakini river including some very high ground
running up to and along the southern face of the Badrinith range. The sketching of this ground involved a great
deal of exposure and hardship as great heights had to be visited. Subsequently Mr. Low took up lower ground to the
east of Almora. His total area covered 338 square miles.

Mr. Braithwaite was employed on the sketching of the western branch of the Mandakini or Kiliganga
river including some very high ground running up to the Kedarndth peaks. He completed this by the middle of
December. His area comprised 182 square miles of sketching.

Mr. Pocock after completing his work on the Mussooree and Landour survey was employed on sketching 65
square miles in the ground north of the Kotah Din. He also assisted Mr. Ryall in his traverse work.

Mr. H. Todd on completing his work at Mussooree was transferred to Kumaun and there completed 144
square miles of sketching.

Mr. Atkinson during the field season was first employed in computing out the Mussooree triangulation. Sub-
sequently he took a large number of observations with anercids to determine the heights of various obligatory points
in the Kumaun and Garhwal survey.

During the recess of 1869 all the computations connected with the previous season’s triangulation were
completed. The cartographic work relating to the 1 inch to 2 mile Ku-

Brasor 1869-70, maun and Garhwil survey and also to the 12-inch Mussooree survey
Personnel. were considerably advanced.

Major T. @. Montgomerie R.E., Dy. Supt. lst
L_Grnde, in charge. y. SoF The redemarcation of the Mussooree boundary was continued
1 1 . .
M:."W.Jd.liéllvf;fi;,ﬁ.’f;z'f,‘;"f.'t'd&m" by Mr. Ryall assisted by Mr. Todd. 62480 yards or 354 miles of the boun-
M ?}(‘! Ryall, " 20d , dary line were retraced and finally laid down on the field sheets.
» . Peyton, woom
» é: %.wli‘.. Atlineon.A"nt.Bu:::yor'l’stGrndo. D'uring this field season o portio.n of the highest part of the
w L. Pocock, " W 2nd great Himalayan range remained to be triangulated for further topogra-
" glji?::é " " 2{3 " phical operations. Early preparations were made for this purpose. Tri-
w E. Lit,chﬁv.:ld, ” » ? angulation operations in the higher ranges are best carvied on imme-

” » L]
diately after the rainy season, the surveyors were therefore equipped and
started while the rains were still in progress. s

. In Garhwal ‘the triangulation was carried up to Joshimath at the junction of the Vishnuganga and Dhauli
;VSPF. From Joshimath one minor series of triangles was carried up the Vishnugangn branch to a little beyond
adrindth and another was carried up the Dhauli river as far as Niti. These sories involved stations of observations

: i;!olfil:udei of from 12000 to 17000 feet above sea-level. The total area triangulated in Garhwil wae 1906 square
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In Kumsun the triangulation was carried along the outer part of tho greatsnow range. The total area
triangulated in Kumaun was 685 square miles.

Mr. Ryall took the field at the end of September and extended the triangulation from the base Gwanogarh
u.8.—Jatropini m.s. up the Alaknanda river as far as Joshimath in order to provide bases for the triangulation of
the two upper branches of that river, the Vishnuganga and Dhauli. At the same time he fixed numerous snow
and other peaks. He thon returned to the lower ground and ultimately took up the triangulation of the lower part
of the Kosi river.

Mr. Low starting from the base given him by Mr. Bysll carried a minor series of triangles up the Vishnu.
ganga river to beyond Badrinith, he triangulated 446 square miles with stations running up to over 17000 feet,
The series is called the Mina Valley series.

Mr, Pocock also starting from o base given by Mr. Ryall triangulated the Dhauli branch of the Alaknanda
river working up to Niti. This series is known as the Niti Valley series. Mr. Pocock continued work up to the end
of November when the cold became so intense that he had to suspend work. His work amounted to 640 square
miles of triangulation.

Mr. Beverley early in October took up the triangulation of the mountainous region lying at the foot of the
great snow ranges of Kumaun. He extended this work considerably to the east of the Gori Valley being finally
stopped by the snow.

During this season no ndvance was made with the generel survey of Kumaun and Garhwél, as st the end
of 1869 the Government of Indis made an urgent request for an accurate survey on a large scale of the hill sana-
tarium of Ranikhetand of the Kosi Valley leadingup toit. Orders were consequently issued to stop all regular work
and the surveyors were directed to assemble at Rinikhet. The history of this survey is treated separately and will
not therefore be discuesed here.

No work was done on the general survey of Kumaun and Garhwél during this senson, ss the entire party
was employed on n large scale survey (6 inches to the mile) of the Kosi
Valley. The description of this survey is given with that of Rénikhet.
Mr, Kinney was employed from the middle of November to the 9th December in laying down the part of the
settlement boundary of Mussooree and Landour which includes Rajpur. This work completed the survey of
Mussooree and Landour.

SEasoN 1870-71.

The surveys of Rénikhet and the Kosi Valley having been completed, the party was ot liberty to take up
once more the general survey of Kumaun and Garhwal.

In April 1871 the guide map of Mussooree and Landour was published, as however several changes had taken
Szason 187172, place since the survey wns made, a revised edition was prepared during
the recess and published in September 1871.

Personnel.
Lif:“;h '.;l;gfill R.E, Dy. Bupt. 8rd Grade, Mr. J. Peyton and Mr. T. Kinney undertook the corrections.
Lieut. 1. M. Chambers R.E., Asst. Supt. 2nd ,, . .
M. E. C. Rysll, ’ Survo;or let ., The Kosi Valley survey maps were also prepared during the
J. Peyton , 2nd e0os| :
',: J. Low, ! ,: 3rd :: r 8.
» L. Pocook, Ant, st ,,

» H.Todd. w » 9nd , The field work eommenced with the extensiom of the triangu-
» T. Kinney, w » 3d .,  lation in the higher mountain ranges of Garhwil which had been
B.F. Litchfeld, w ow  #h o, iopped in November 1869. The Ména and Niti Valleys up which this
triangulation was carried are enclosed by mountaine the average height of whose penka is considerably over 21,000
feet. The valleys present the appearance of narrow gorges overhung by stupendous and inaccessible precipices, and
it is obvious that in such ground a triangulator has little or no choiee as to the shape of his figures, bat has to
observe from nny commanding point on which he may be able to set up hia wstrumens. To these physieal difficul-
ties muet be added the difficulties of obtaining supplies and tranapors.
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In addition to the above, the triangulation in Kumnun to the east of Naini T4l and that in the Bhibar tracts
between Haldwéni and Barmdeo was completed. A emall portion of hilly ground opposite Hardwir was also

trisngulated and sketched.

The topographical work for the season consisted in sketching the districts round Baijndth, Bégesar, Lohaghét,
Pithoragarh and a part of the Bhabar to the south of Kiladhungi, all within Kumaun.

Mr. Low was employed in extending his series up the Ména Valley from the temple of Badrinith to the
village of Gastoli and fixed a sufficient number of points to enable the topographers to finish the survey of the
valley. He closed work in the Mina Valley on the 5th November, after which he was employed on sketching
the ground in the district of Bigesar. He completed this early in April, and marched into Kili Kumaun and
sketched the part of the frontier which liea immediately to the north and south of the junction of the Sarju and
Kali rivers. He closed work in the first week of May.

Mr. Pecock was able to complete thoroughly the triangulation of the Niti Valley from the village of Kurkuti
to the Niti Pass. On reaching the Niti Pass, Mr. Pocock selected three stations each of them over 17000 feet high
from which he was able to fix the positions of 8 remarkable peaks beyond the Sutlej. Omne was the famous
Kailas, the most commwanding peak visible from the Niti Pass. His bases were however very short giving very
scute trimngles, and the peaks were subsequently refixed. On completion of this work Mr. Pocock was employed
for the rest of the season on topographical work in the Bhébar to the south of Kiladhungi. On completion of
this early in February he took up the sketching of the country south of Lohaghdt in Kéli Kumaun. He closed his
work for the season on the 15th April.

Lieut. Chambers was employed in triangulating the district east of Naini Til. In spite of an accident
which delayed him for six weeks, he succeeded in finishing his triangulation by the end of the field season.

Mr. Ryall was employed on the triangulation and sketching of the hill tract of Chéndipahér opposite
Hardwir. On completion of this work Mr. RRyall was employed on the triangulation of the Bhibar hills extending
from Haldwéni to Barmdeo: this he completed by the eecond week in April.

The prineipal hill station of Chindipahér of the Great Arc series was repaired by Mr, Ryall before leaving
the Hardwir district.

Mr. Peyton was employed in sketching the highly cultivated distriet of Pithoragarh; he also sketched 48
square miles of the Nepal border.

Mr. Todd sketched the ground in the neizhbourhood of Baijnath; it consisted chiefly of high ridges varying
from 6000 to 9000 feet above sen-level. Towards Bhadkot peak the ground is lofty, steep and covered with dense
forests; in other parts the ground was comparatively open, contaiming cultivation and tea plantations.

Mr. Kinney was employed in office work.

Mr. Litchfield took up the planetabling in the ground immediately wess of Mr. Peyton's area. He closed
work on the 18th April.

During recess the party was employed on computations and mapping.
SEasoN 1872.73. The plan of operations for the field season was as follows: To
Personnsb. survey topographically the whole of the Mana Valley and the district
Lieut. J. Hill R.E, Offg. Dy. Supt. 8rd Grade, immedintely to the west of the southern part of that valley. The surveyors

in charge, - .
ildauh H.J. Marman R K., Asst. Supt. 2nd Grade, % this portion, when the weather became too eold, were to move south

r. ‘?_gny.\n, Asst. Supt. 2nd Grade. and take up the plenetabling between the Dhnuli and Pindar rivers.
i Lu‘;‘v"'O"- S“"’?:'O"s?r"d Grado. The remainder of the party were to be employed on the topography of
" ll-i . 1;(:*00&' "aost, Burvegor 1ot Grede,  the following districts : the Bhibar tracts from Haldwani eastwards to
I e o - m » the Sdrda river, the lnke country to the emst of Naimi T4l the country

» E.F, Litchfleld, ,, " . rourd Lohaghit and those portions of Gori and Rimganga valleys which
» L Pocock, " 4h lie in the vicinity of Askot.
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The portion of the Ména Valley lying between the junction of the Vishnuganga and Dhauli rivers aud the
Badrindth temple, a distance of about 14 miles, consists merely of agorge bounded on either side by precipitous
mountains. The fall between the above two points is 7700 feet, adrop of 550 feet in the mile. Above Badrinath the
Miéna Valley opens out and 5 miles further on at Gastoli the fall of the main channel becomes very moderate. Above

Gastoli the sides of the valley again become precipitous rising to altitudes of 23000 and in one place to 25447 feet.
This is the mountain known as Kamet and locally called Ibi Gamin.

Mr. Pocock to whom was assigned the lower portion of the Ména Valley commenced work at Badrinith
temple on the 12th October. He completed his work in the Ména Valley on the 8th November and then marched

southwards to take up the other portion of country assigned to him. He completed 534 square miles of topography
besides trinngulating an area of 83 square miles.

Mr. Todd was directed to sketch the upper portion of the Ména Valley extending from the Badrindth
temple to the Mina Pass.

Mr. Todd making for the highest part of his ground first reached the Mina Pass 18200 feet on the 19th
October. Owing to insufficiency of trinngulation he found it impossible to commence topographical operations; to
supplement the triangulation necessitated climbing to far higher elevations, but as the season was too far advanced for
this, Mr. Todd was obliged to return and toke up an area south of Joshimath where he completed 88 square miles
of topography. He then marched south and took up his area south of the Dhauli river, in the pargans of Dasoli
where he completed 288 square miles of planetabling, when he had to cease work on account of illness.

Lieut. Hill, who established his head-quarters at Haldwéni up to the 19th March, was employed in inspecting

the work in that neighbourhood, he then moved his head-quarters to Almora and inspected the work in that neigh-
bourhood.

Lieut. Harman's planetabling area was of three distinct varieties. To the north he had to sketch the lake
country which includes Naini Tal, Bhim Tdl, Sit T4l and Naukuchia T4l; in this district the differences of level
are very great and the ground is crowded with important details. Southwards the ground changes in character
giving place to intricate hills resembling the Siwiliks. At the foot of these hills lie the flat tracts of the Bhibar,
covered with sd and jungle. Lieut. Harman completed 268 square miles of topography.

Mr. Ryall took up the portion of country to the east of Lient. Harman's Bhabar ground. To the north it
rises into sandstone hills thickly covered with forest; below these the ground consisted of densely wooded flats inter-
sected by numerous tortuous streams. The climate only permitted of the worl being carried on in December,
January and February, during which time the jungle grass is high, presenting a great obstacle to the surveyor's
progress. Whilst engaged on this topography Mr. Ryall simultaneously carried on a minor triangulation to deter-
mine the position of some points required for traverse purposes. Mr. Ryall completed 270 square miles of planetab-

ling and trisngulation. At the end of the season he visited Naini Til and determined the height of the lake there
trigonometrically.

Mr. Peyton's first piece of work consisted in sketching the portion of the Bhibar hills which lies immediately
to the north of Lieut. Harman’s and Mr. Ryall's Bhibar survey. The southerm portion of this tract is dens.ely
covered with forest. To thenorth the hills are more free from forest and sketching was proportionately ensier.
Owing to a fall of snow at the latter end of April, Mr. Peyton was unable to complete the upper portion of his

aren which iucluded some snowy spurs between the Gori valley and the district of Dirma. He closed work on the
17th May having surveyed 380 square miles of country.

Mr. Low wns employed on the topography of two separate portions of Kumeun. He first undertook the
survey of the portion of the country which includes Lohaghit and lies between Pithoragarh and Ch?mpﬁwnt-
The country consiste of broad open flats terminating on the north.west in a sudden fall. Mr. Low ﬁm?hed the
survey of this tract of country by the middle of February and then proceeded to the portion of the Rimgangs

Valley which lies near Askot. He completed this work by the end of June. He surveyed altogether 430 square
miles of bill country.
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Mr. Kinney reached his ground near Devidhurra and commenced his sketching on the 26th December. The
part of the country he surveyed lies to the eest of Naini Tal, and amounted to 260 square miles. He finished work

on the 16th April.

Mcr. Litchfield first worked on the portion of country east of Naini Tillying between Mr. Kinney's and
Lieut. Harman’s wock. It included the sacred penk of Kailas., Mr. Litchfield completed this portion of his
work on the last day of February and then took up that part of the Gori Valley lying between the grounds assigned
to Messrs. Peyton and Low. Before he was able to complete this portion Mr. Litchfield fell ill and was obliged to
stop work. He completed 274 square miles of planetabling.

Mr. I. Pocock who joined the department on the 28th October was employed principally on office work.

At the close of the senson 1872.73, all the lower tracts of Kumaun and Garhwil had been surveyed and
there only remained the higher portions amongst the snow peaks. As
it was impossible to carry on work in this area during the cold weather,
Colonel Walker, Superintendent Trigonometrical Surveys, decided to employ the whole of the party with the excep-

tion noted below on a resurvey of Dehra Diur on a scale of 4’ = 1 mile. The history of this survey is given
separately. .

BeasoN 1873-74.

Mr. J. Low instead of joining the rest of the party on the Dehra Din Survey, was employed in Kumaun
running a series of minor triangulation from the base Hdim h.e.—Punya h.s. up the valley of the Gori to the passes
above Milam. He commenced operations on the 27th September and continued work up to the 1st December.
During that time he visited 24 stations ranging in height from 4000 to 13800 feet and completed 399 square
miles of triangulation.

In May 1874, operations were resumed but with a very much reduced personnel, the majority of the
party being employed during recess on the computations and mapping

Personnel of the work of the Dehra Dén Survey. About 4300 square miles
Mr. E. C. Ryall, Surveyor Ist Grade. of country rel.numed to be topogmph.lcally surveyed.; of this about
»w C.H. MeA'Fee, Asst. Burveyor lst Grade. 1900 square miles had already been triangulated leaving about 2000

SessoN 1874.

» E.F Litchfield, , , 3d , square miles to be dealt with.
" } %or;[cké i w om 4th
v Je X REUANAY, »oow The detachment leaving Dehra Didn on the 12th April reached

Almors on the 2nd May. During the march the computations of the triangulated portions were worked out so as
to be available for use in the field. On the Bth May, the detachment left Almora separating at Bigesar and march.
ing from thence to their appointed areas in two separate parties.

The triangulation was carried up the gorges of the Gori river into the Milam Valley and onwards to the
Uttardhura Paes.

.'1-‘he topographical operations were chiefly confined to a belt lying between latitudes 30° 0’ and 80° 15
comprising the valley of Rilam and a series of high snow peaks uveraging about 20000 feet in height.

Mr. Ryall undertook the triangulation and executed n series of triangles starting from the base Chipalkot
h. 8.—Khaparchula h. 8. and running up to the Milam Valley and thence up to the Uttardhura Pass, He com-

pleted an area of 460 square miles of triangulation visiting 14 stations with an average height of 15500 feet. He
closed work on the 2nd July.

Mr. McA'Fee commenced planetabling on the 24th May, but after completing 34 square miles he fell ill and
bad to return to Almora. He worked in ground averaging about 8500 feet in height.

Mr. Litchfield commenced work on the 26th May and accomplished 238 square miles of planetabling, the

highest point visited by him was 17000 feet and the average height of his planetable stations was 12500 feet.
He closed work on the 30th June.
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.Mr. Pooock commenced work on the 15th May working for the first fow days under the supervision of
Mr. Litohfield. He completed 149 square miles of planetabling. The highest point visited by Mr. Pocock way
about 16000 feet and the average height at which he worked was about 10000 feet. He closed work on the §th July

) Mr. IMcCarthy commenced work onthe 27th May and pompleted 178 square miles of planetabling. The
highest point visited by him was 18000 feet and he worked at an avernge height of 15000 feet nbove sea-level,
He olosed work on the 5th July.

The detachment remained only 5 weeka in Almora starting for the field again on the 25th August before
the rainy season had ceased, so as to enable them to commence netual
work as soon as the wenther would permit. In order to facilitate the
work, Mr. Ryall previous to the party leaving Almora made arrange.

SzaAsoN 1874-75.
Personnel.
Mr, E. C Ryall, Offg. Asst. Supt. lst Grade,

w O F. McA'Feo, Ast. Surveyor,  » ments with the civil authorities to establish depots for supplies and fire-
" {:.;‘.PLitchkﬁa]d, " " ar: " wood along the stages on the roads leading up to the Mana and Niti
» I'F nﬁﬁ‘é‘.’.;’zhy, : " 4 " posses. On the arrival of the detachment at Joshimath, the depots,

5 or 6 in each valley, were all stocked.

Mr. Ryall in addition to generally supervising the work, extended the Milam triangulation in & southerly
direction earrying it through a stupendous gorge overhung by the lofty mountains of Chirkhana nnd Haealing.
His triangulation covered an area of 200 square miles with five stations visited, having an average height of 13800
feeot.

Mr, McA'Fee was entrueted with the triangulation of the country about Chaudans which lies at the foot of the
Dirma and Bydns valleys. He completed 600 square miles of trinngulation by the 24th November, when he
closed work.

Mr. Litchfield was deputed to take up the planetabling of the southern half of the Niti Valley, and of the
valley of the Rishiganga river. On completing these sections he continued the topography of the higher valleys
of the Pindar river. The survey of the Rishiganga Valley was a formidable undertuking, but Mr. Litchfield accom-
plished the work most creditably. He comploted an area of 837 square miles of planetabling.

Mr. Pocock was entrusted ficst with the planetabling of the upper portion of the Ména Valley. He at
first met with some difficulty, not being able to obtain a single planetable fixing ; Mr. Ryall however assisted
him in running a planetable triangulation froto a base near Badrindth and from this he was enabled to recognise
the various snow peaks. He completed this survey on the 5th October. From thence he went to the Johdr Valley
and thence on to a portion of ground on the west bank of the Kili river above Askot, and finally retraced his
steps to Rudraprayig in Garhwil where a small ares had inadvertently been omitted. He closed work on the 20th
March. 1t covered an area of 108 square miles and the average height of the ground surveyed was 21000 feet, the
average height of the planetable stations was 19500 feet, and the maximum height visited by Mr. Pocock was 22040

feet above sea-level.
Mr. McCarthy was employed in the survey of the upper portion of the Niti Valley.
The total area triangulated was 800 square miles and the ares topegraphically surveyed 2176 square miles.

Mr. Pocock's survey in the Ména Valley is remarkable notonly for the average height of his planetable
stations, but since considerable doubt has been thrown om the fact of Mr. Johneon having visited a point 23000 feot
above mean sea-level, Mr. Pocock’s station at 22040 feet above mean sen-level is now the highest nuthentienfld
planetable station in the Indian survey. The height was obtained differentinlly by observations of the boiling poink
at the place iteelf and at a trigonometriesl station of known beight. In 1835 Mesars, Schlagintweit uscendt‘?d the
flanks of this snme mountain Kamet (their Ibi Gamin) to a height of 22239 feet on an undefined spet, the llelghtf’f
which they obtained from observations with a mousntain barometer. The whole of the topographical work was bln
wary elevated regiona aud the ground in whieh Mesers. Litchfield nnd McCarthy were employed was not very for be-
low that of Mr. Pocock’s in point of height. 1n these barren and inhoapitable regions besides the natural phyeical
difficalties which were in themselves vary trying, the commissariat arrangeents were & source of anxiety.
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There remained only about 1600 square miles of area to complete this survey. Tt is situated on the north-

~ eastern confines of the district and at considerable altitudes: being diffi-

< 8zasox 1875-76. cult of access the work was delayed pending the eompletion of the
Dehra Dian Survey.

The winter of 1876-77 was the severest known for many years in the Kumaun and Garhwil hills. The

gEas0N 1876-77. snow-line which as a rule at the end of April lies at an elevation of 12000

feet was this year as low as 9000 feet. Owing to this the emigration

Personnel.
f the inhabitants of these distriets from the lower to the higher levels
_C. Ryall, Offg. Asst. Supt. 20d Grade.  ° _
l:r? lgeytoy:,lslgvfyorslssc Grade. ™ was greatly delayed, with the consequence that the eurvey detachment
» W.'ledd, " nd found the greatest difficulty in obtaining cooly transport. The party left
. Ki 3 1 .
y } II»{,::::L{' Ai“ su": yor 3::16[?:“ Almora on the 10th April 1877,
. R.P. Warwick, Asst.,, 4h
Six native Surveyors. On the 3rd June, Mr. Ryall crossed the Uttardhura Pass 17350

feet and on the 8th June succeeded in getting into Hundesin Chinese Tibet. He was met on the southern face of the
Balchdhura Poss by two Hunias, who wished to stop his advance. He explained however that his object wae to
survey the northern limits of British territory, and on their taking this message to the Diba Jongpan, the latter no-
tified his consent to the work being done provided that Mr. Ryall did not cross the Sutlej. On the 2nd July, Mr. Ryall
recrossed the Balehdhurs Pass into British territory having aceomplished all the necessary triangulation. He observed
at 16 stations nnd fixed about 75 distant peaks obtaining vertical angles also to about half of them. On his return from
Uttardhurs Pass to Milam, Mr. Rys!! doubled the series running up the Uttardhura gorge. This series was ob-
served by him during the senson 1873-74 and the sides were very short and some of the angles rather acute. Mr.
Ryall then finished off the Milam Valley triangulation and topography. He also did a reconnaissance of about 70
square miles in Hundes. He completed a total area of G40 equare miles of topography ineluding the Hundes
reconnaissance. His trisngulation eovered an area of 560 square miles.

Mr. Peyton was employed on the survey of the Byans Valley. His camp reached the Nirpinia Pass 11257
feet leading into Byans on the 25th May. As the trigonometrically fixed points were few he carried a series of triangles
up the valley observing with a 7-inch vernier theodolite. The triangulation extended over an area of 310 square miles.
His topograplical work amounted te 502 squnre miles executed on the scale of § inch to a mile including 67 square
miles of reconnaissance. The following are extracts from Mr. Peyton’s report :—

“On the 3rd July when I was in the Kuti Valley there was a snow storm, the entire valley for six days
“after the snow fell was perfectly white. In July I had only five days of clear sky. I was greatly surprised to find
*“ that, in the Kuti Valley, where I was fairly behind most of the great snow and rain eolleeting mountains, there was
““no change in the climate; the weather was seldom fine for more than & couple of hours in the morning and I rarely
“returned dry te my tent from an exeursion to any of the mountains abeve 12000 or 13000 feet.

“There is a very rough road on the northern side of the pass of Nirpania leading into Bydns, a staircase as it
“may bo called overhanging through its whole extent a series of frightful precipices, where fatal accidents have often
“taken place. It gets woree as you descend to the valley and being quite unprotected as it leads nlong bluff faces
“of cliffs by rocky steps and rotten planks, the sense of insecurity is very great. The mountains here are intersected
“by a network of narrow valleys, the opposite faces of which appronch each other so closely at some points that it is
“possible to shoot an amimnal or even throw a stone across the gorge.

. “The total length of the valley is 31 miles and the highest peaks to the north have an elevation of more than
2000 feet”.

Mr. Pocock was deputed to take up the survey of the northern portion of the Dirma Valley. He was not
able to begin work till the first week in June, but he contrived to finish the work by the 15th August. His outturn
wns 294 equare miles of topography on the scule of 4 inch to s mile; His highest placetable station wae about
19000 feet and the average about 16500 feet.

To Mr. Warwick was allotted the southern portion of the Dirma Valley. He completed 168 aquare miles of
topography on the scale of } inch to a mile.
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Mr. Todd and Mr. Kinney were employed at head-quarters in drawing the Dehra Dén maps.

This work completed the survey of Kumaun and Garhwal; it was executed on a scale of 1 inch to a mile the
smaller scale of § inch to a mile being used for some of the BROWY regions. '

The Rdnikhet and Kosi River Survey 1869-71.

This survey was undertaken with the view to the possible transfer of the seat of Government to Rénikhet
and to the construction of a railway up the Kosi Valley.

Rinikhet is about 7000 feet above sea-level and is situated on a broad ridge with easy slopes on the morth
but generally precipitous on the south side. It lies about 20 miles directly north of Naini Til, 13 miles west of
Almora and 32 miles east of Rimnagar, which is at the foot of the hills. It is separated from the plains by an outer
ridge of mountains known as the Gagni range, the highest peaks of which are about 8500 feet above sea-lovel.

At the end of 1869, soon after the Kumaun and Garhwil party had started their season’s work, the Govern-

SEasox 1869-70. ment of India made an urgent request for an accurate survey on a large
Personnel. a‘acnle of th.e hill sanatarium of Rénikhet and of the Kosi Valley lead-
ing up to it.

Major T. @. Montgomerie R.E,, Dy. Supt.
18t Grade, in charge.

Lieut. J. Hill R E., Asst. Supt, 20d Grado, All the surveyors, who were scattered over Kumaun and Garhwal
Mr. g.g. Ilzevflrley, Surveyor ;s; " were immediately recalled from their regular work and assembled at
.C. s " n ) . o v .
o 1 Peytévr:‘. " Znd o Rainikhet. Afler some preliminary training in the new style of work,
» J.Low, " 4h the survey was commenced early in January 1870.
» G.W.E. Atkinson, Asst. Burveyor let Grade.
» C. Pacock, y 2nd . , .
, H.Todd, . . 3rd The scale on which the survey of Rinikhet was executed was 12
, ' Kinney, s » 4th inches to one mile. Si i t
” E T, » ” i " i o one mile. Since the completion of the work wns a matter of

urgency, there was no time to run lines of accurate levelling, butin
order to obtain contours of fair accuracy a very large number of points were determined trigonometrically, and clino-
meters were used to assist in getting the run of contour lines between the trigonometrical stations. In all the
heights of 386 points were thus trigonometrically fixed giving 16 points per square mile.

The triangulation covered an area of 31 square miles and the sketching an area of 244 square miles, the
whole of this area was triangulated and traversed early in the year 1870 and the results computed in the field. By
the end of May 1870 the whole of the detailed survey was completed, the work having taken six surveyors rather
less than 5 months to execute.

The ground surveyed presented all the ordinary difficulties of mountain surveying. The triangulation and
the sketching were rendered more dificult than usual by the dense forest, the hills being covered with pines and it
the higher region with oak and rhododendron.

The triangulation fized 497 points. The theodolite traverses 28} miles in length supplied 808 points, the
prismatic compass traverses 131 miles in length gave 4070 points and the planetables were fixed at 6548 places
partly by intersection and partly by traverse.

As soon as the Rénikhet triangulation was finished and computed out, the triangulation of the Kosi Valley
was taken in hand, the whole length of the river about 60 miles including the Kuchgadh was completed before the
close of the field season.

Lieutenant Hill was employed at first on the triangulation of the northern part of Rénikhet and covel:ed
the whole of the ground assigned to him in time for the sketching operations. On completion of his triangulation
he superintended the detail survey of the northern sections, fixing additional points where required. He triangu-
lated 114 square miles fixing 126 points with 53 heights; he computed out his points and in addition did 6} miles of
traversing.
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Mr. Beverley took up the triangulation of the southern portion. The ground included the most deneely
wooded part of the Rinikhet hills, making the work very difficult. He completed this work by the end of February,
the results being all compated in the field. He then proceeded to take up the triangulation of the Kosi Valley
and finished a length of 30 miles by the middle of April. In Ranikhet he triangulated 154 square miles fixing
242 points with 139 heights. In the Kosi Valley he triangulated 37 equare miles fixing 390 points with 298 heights.

Mr. Ryall at first took up the triangulation of the lower part of the Kosi river. As soon as a sufficient
number of points was available, he tool up the sketching of the highest portion of Ranikhet. The ground wus
covered by a dense forest of oak and rhododendron with a good denl of undergrowth, necessitating the use of
traverses in fixing planetable position. He triangulated 51 square miles on the Kosi river fixing 151 points with
91 heights. 1n Rinilchet be sketched 2532 acres.

Mr. Peyton was employed on sketching several portions of Rénikhet, he completed 3843 acres.

Mr. Low was first employed on theodolite traverse. He then took up the eketching of a difficult piece of
the hills. He nccomplished this by means of traverses with the theodolite and prismatic compass and constantly
using the chain when sketching. He slketched 2840 acres and carried out 94 miles of theodolite traverse and 5%
miles of compass traverse.

Mr. Atlinson was employed on the Kosi river triangulation and theodolite traverse work in Rinikhet
He triangulated 58 square miles with 196 points and 95 heights.

Mr. Pocock at first assisted in the triangulation. He then took up the sketching of a section, including the
centre of the cantonments with a large amount of detail in the way of roads etc. involving 344 miles of traversing.

Mr. Todd was employed on sketching, he traversed about 5 miles with the theodolite and 5 more with the
prismatic compass. His ground was covered with a dense forest of pines and his chain had to be in constant use.
He completed 2200 acres.

Mr. Kinney took up the sketching of the north-westerly part of Rinikhet. He accomplished about 6 miles of
traversing with the theodolite and 17 iniles with the prismatic compass. His sketching covered an area of 2755 acres.

Mr. Litchfield was employed in office work.

Major Montgomerie writes:—“The large scale survey of Ranikhet, considering its elevation, tle denseness of
“its forest and undergrowth and the time of the year when it was begun, formed in itself about as difficult o task
‘a3 could be given to a body of surveyors”.

The operations of this season were confined to the Kosi Valley in order to carry out a survey which
SrasoN 187071 the Government of Indis required to facilitute the investigation into
the practicability of the construction of a railway up the valley.

Personnel..
H(;jr:ie'r' G. Montgomerie R.E., Dy. Supt. lot The survey was executed on the scale of 6 inches to a mile and
Captain H. K. Thuillier R.E, Offg. Dy. Supt. 1t W88 coufined to the ground within a width of one mile on each side of
Grade. v 4 y j i
Linut, J. Hill 1t &, Ofg. Dy. Supt. 3rd Grado. the river. It extended from. szmnnré,qr to Bujan by the Kosi Valley
M. E. C. Rysll, Surveyor 13t Grado, and thence to the nearest point in Ranikhet by the Kuchgadh.
n J- Peyton, » 2nd
" ‘}-I;‘UW.“ " 3": " Major Montgomerie on his being appointed as Officiating Supt.
w L chnnc'k, A!ut.“Surv:;o‘r 1t Grade. Trigonometrical Surveys, at the commencement of the field season gave
» g.]’%‘pdd, , » o 2nd over charge of the work to Captain Thuillier; owing to sickness however
O Liengoa " " i[ﬁ » the latter wns obliged to go on leave and the charge thus devolved on
4 . P n "

Lieutenant Hill.
The trinngulation of the valley had been carried out during the previous field season : it covers an ares of
146 square miles with 735 points and 551 heights, the latter being supplemented by 815 theodolite traverse heights
and 302 other heights determined by approximate methods in the field, making a total of 1668 Leights. These extra
heights wero necessary owing to the purpose for which the survey was mnde, they were invaluable guides to the
topographers in laying down their eye contours in the field. A rigorous theodolite traverse with back and forward
vertical observations was carried through the entire length of the survey, and served not only to bind the whole work

together and give a great number of valuable heights, but acted also as an efficient check on the accuracy of the work
of the surveyors,
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The topographical survey on the scale of 6 inches to amile covers an area of 60027 acres in the course of
which 5882 points were fixed either by planetable or by prismatic compass traverse.

Mr. E. C. Ryall took the field about the middle of November and proceeded to sketch the ground in the
vicinities of Mohan and Rimnagar, separated from each other by the ground in the neighbourhood of Dikoli. T
covers an area of 10000 acres and is for the most part covered with dense forest, a circumstance which oblized him
to adopt a system of traverses. Ie also executed some additional triangulation computing his work in the field.

Mr. Peyton started work about the middle of November. The ground he surveyed embraces an area of
nearly 9000 acres.

Mr. Low took the field at the beginning of November: he was employed on the sketching of the portion
extending from Dhaniakot on the Kosi river to Bujan and thence up the Kuchgadh to the limits of the Rinikhet
survey. He completed this work on the 15th April.

Mr. F. Ryall after working in the head-quarters camp up to the beginning of February 1871, was employed on
a rigorous theodolite traverse up the whole length of the survey.

Mer. Pocock took the field in the middle of November: his work lay in the part of the Kosi Valley between
Kumeria and Talla Seti.  He completed his work on the 26th April.

Mr. Todd took up the section between Talln Seti and Thorna; his sketching covered an area of 6400
acres and he completed it by the end of March, after which he nssisted Mr, F. Ryall in his {raverse work.

Mr. Kinney commenced worl in the middle of December taking up the section between Thorna and the
village of Simalkha, and on completion of this executed a portion between Khairali and Kumeria. He then proceed-
ed to carry a planetable and chain traverse along a part of the Rinikhet cart-road near Kumeria. ‘I'he extent of
country surveyed by him exceeded 11400 acres.

Mr. Litchfield was employed on office work.
THE DIHRA DUN SURVEY, 1873.76.

The survey of this district was commenced by the Forest Survey Department under Captain Bailey on the
scale of 4 inches to one mile. Owing to other calls being made upon that department, Captain Bailey could only under-
take the survey of the forest tracts. In November 1873 the work on the Kumaun and Garhwil survey was sus-
pended and Captain Thuillier was directed to employ his party on the survey of the non-forest tracts of
Dehra Din on the scale of 4 inches to 1 mile. The Kumaun and Garhwil survey had been carricd out entirely by
European agency, but for the survey of the Din native surveyors were employed under European supervision. These
sucveyors were all newly enlisted men and had to be first trained to the work. As it was essential to coramence
work as enrly a8 possible, the native surveyors 16 in number were taught the use of the simplest instruments for
traversing, viz., a cireular protractor mounted on a planetable.

The field work commenced early in November 1873. The East End station of the Dehra Diin Base-line was
adopted for the starting point of the survey. The traverse lines wero

Smagor 1873-74 in all cases mensured with two chains of different units, whose lengths

Personnel. were from time to time corrected with a standard. The main traverses

Capt. (F;[ 1;- Thuillier, R.E., Offg. Dy. S8apt. were in all cases run between trigonometrical stations; the direction of
M.l-“h o I‘;}nlL Asst. Supt. 2nd Grade. these mnin traverse lines wns laid out with the object of connecting
Lieut. 8t. G. C. Gore, R.I., Offg. Aset. Bupt. boundary pillars at sufficiently close intervals to form proper checks on

2nd Grade.
Mr. J. Peyton, Surveyor 1st Grade.
» J.Tow, » r "
5 L. Pocock, Asst. Burveyor 1sb Grade,
» J. Mucdougall, - 2nd

the village boundary traverses. In addition to these checks 51 boun-
dary pillars were fixed trigonometrically. The boundary traverses com-
prise 184 villages and cstates, theso were done entirely by native surveyors.

»  H.'Todd, " nos ; ini i
w T ](i(:muy._ " O Mr. Rynll was entrusted with the duty of training the n.nhv.e
» C.J. Neuville, » pooon surveyors and supervising some of the boundary and main circuit
» EB. Wrixon, ” 3rd . , I and
K. Litchfeld, . . traverses. He closed work in the Diin at the end of March 8
» L Pocock, w &h o, proceeded to resume operations in the higher regions of Kumsun sad

16 Native Surveyors. Garhwdl,
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Lieutenant Gore was employed with five native surveyors in the boundnry surveys of the vilinges west of
the Dehra-Sherpur road. He also made a survey of the Harbanswila and Arcadia tes plantations on the seale of

20 inches to 1 mile. He closed work on the 27th May, 1874.
Mr. Peyton was employed in the head-quarters offices.
Mr. Neuville was employed in the head-quarters camp on office work and traverse computatiens.

Mr. Low was employed from the 20th December, 1873 to the middle of February, 1874 on traverse work.
He was afterwards emploved on triangulation work in the Siwiliks east of the Mohan Puss. He closed work om

the 27th May, 1874,

Mr. L. Pocock was employed in trisngulation work : he took the field on November 8th, 1873, He executed
a network of triangulation covering 267 square miles. He closed work at the beginning of May, 1874.

Mr. Macdougall joined the party at the end of January, 1874. He was employed till the end of April
on computation work. During May he was employed in traverse work in and about the station of Dehra.

Mr. Il. Todd commeuced planetabling on the 12th March, 1874 snd completed an area of 22507 acres
executed at the rate of 16 square miles per mensem. He closed work on the 23rd May, 1874.

Mr. Kinney toolk the field on the 25th November, 1873 and was first employed in triangulating in the
neighbourliood of Dehra. e was afterwards employed on traverse work and connecting boundary pillare with
trigonometrical stations. He then took up some of the topographical work commencing on the 10th March and
completed 13,530 ncres at the rate of 14§ square miles per mensem. He closed work on the 27th May, 1874.

Mr. Wrixon was employed throughout the greater part of the field season in carrying main traverses for
bx.mg trijunction pillurs so as to form proper checks on the boundary traverses. Later he executed some minor
trisngulation with the same object.

Mr. Litehfield took the field on 24th November, 1873 and was employed in carrying on main circnit traver-
ses over yround to the north-west of Dehra. )rom the beginning of March he was employed on topographical work
on intricate ground. He completed 4014 acres at o rate of 11 square miles per mensem. He closed work on the
4th April on account of his services being required for the Kumaun and Garhwal Survey.

' Mr; I. Pocock was employed for the first half of the field season in office work : he subsequently carried s
series of traverses from the east end of the Dehra Diin Base-line through the valleys of the Asan and Jumna. He
closed work on the 4th April and proceeded to Kumayp,

During the season 529 square miles of triangulation were completed ; 40,051 acres of country were topographi-

cally surveyed, 271 miles of theodolite traverses and 577 miles of boundary trawerses were executed.
The native surveyors having been trained and employed on traversing in the previous season had now to be
taught planetabling. This, together with the intricacy of the ground
Personnel, surveyed, coused the progress of the work to be somewhat slow. The
Ospt. H. R. Thuillier 1. E, Offg, Dy. Supt. t0uUNtry surveyed included ground of every variety from flat cultivated
18t Grade.  lands to hills up to 7000 feet in height. ‘I'he low spurs at the foot of

SRasON 1874-75.

Lieut.St. 3.C.Gore R.E., O, : ; ; i

Mr.C.J. Neu,,i'ﬁ'e"’ s"“;eyof‘ A‘”‘S“P”'z'::i‘:: the. hills covered with thick forest and intersected by deep-precipitous
" =]’ Il;r;w, . " 3rd ,, ravines gnve much trouble in surweying.

n I Pocock, 4th

w H. Todd, » " . . . . .

no K;)mmy A’:‘- " let ,, The triangulation and traverse work in Dehra Dén was completed

] M " » i - .
» E Wrixon, ,, . and during the season.

11 Native Burveyors.

bound Lieutenant Gore who took the field on the 7th October 1874 was employed in superintending the village
undary traverses and on planetabling work. He closed his field seavon: on 20th. April 1875,

Mr. Neuvilla was employed on office work.
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Mr. Low was employed throughout the field senson on planetabling.

Mr. Pocock completed the triangulation work in the Ddn by the middle of January when he started for
Jauneir Biwar to carry on a triangulation in that district.

Mr. Todd with two native surveyors under him was employed on topography throughout the sesson. He
closed work on the 30th April, 1875.

Mr. Kinney commencing work on 17th October, 1874 was employed on planetabling first in the Asan
Valley and later on the high hill portion.

Mr. Wrixon was employed in minor triangulation between the Dehra-Rijpur road and the Song river and
on traverse work.

The native surveyors were mostly employed on topographical work.

During the season 110 square miles of triangulation were completed, 225 squnre miles of country were to-

pographicully surveyed and 70 miles of main theodolite traverses, 328 miles of boundary traverses and 63 miles of
check lines were run.

In addition to the work carried out by this party, the Forest Survey party under the supervision of Captain

Bailey completed 288 square miles of topography and 326 miles of boundary and interior traversing in the Siwilik
forests.

During this season the survey of the Din, including a survey of 8 square miles round Dehra on the scsle of
12 inches to a mile was completed with the exception of 20 square miles

Br4soN 1875-76. of the Siwilik forest portion, which was being surveyed by the Forest

Personnel. Survey department under the superintendence of Captain Bailey.
Captain H. R. Thuillier R.E, Offg. Supt. . .
‘(};mlt'll'e. e 8- Supt. let Mr. Nouville was employed in the party office throughout the
Mr. C. J. Neuville, Surveyor 2nd Grade. seaeon.
5 W.Todd " 2d
. il,'s,l;:géc?“t' Surveyor oy Tl Mr W. Todd commenced work on the 13th October and was

6 native surveyors. employed on the topography of the mountain portions of the survey.
He also supervized the work of two natire surveyors who were employed
in planetabling the flat country to the south of Lis work. He closed work on the 22nd May, 1876.

Mr. H. Todd commenced work on the 14th October, 1875 and was employed on topographical work in the
Din till the 23rd March, when le started for work in Jaunsir Biwar.

Mr. Pocock took the field on 16th October, 1875 and wns employed in planetabling and supervising the work
of thres native surveyors in the Diin till the 23rd February when he left for work in Jnunair Biwer. ‘

The native surveyora were employed throughout the senson on planetabling worl first on the scale of 4 inches

to the mile and on completion of this work, they executed a survey of 8 square miles round Dehra on a scale of
12 inches to a mile.

The total area topographically surveyed on the scale of 4 inches to a mile aggregated 124 square miles.

The work of this season completed the survey of the non-forest tracts of Dehra Din on the scale of 4 inches
to a mile.

THE JAUNSAR BAWAR SURVEY.

Jaunsir Béwar lies to the N.'W. of Dehra Dtn and consists of that part of lesser Himalays contained

between the Jumna on the east and its tributary the Tons on the west, Its highest peaks rise to about 8300 feet
above sea-level,
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The survey was carried out on a scale of 2 inches to o mile during the seasons 1874.75 and 1875.76
simulteneously with the survey of Dehra Din.

In the season 1874.75 the triangulation was commenced and completed by Mr. L. Pocock, The area
covered amounted to 360 square miles.

During this season the topographical work under the supervision of Mr. Ryall was commenced and completed.
The area surveyed amounts te about 430 square miles. In

SEas0N 187376, .
* ° addition, 72 square miles were surveyed by the Forest Survey department

Personnel. on the scale of 4 inches to a mile.
Mr. E. C. Ryall, Offg. Asst. Supt. 2nd Grode,
. ’11" quy Asst. Sursoyor lst Grade. The details of the survey included the mapping of forest and
w B.F. Litchfteld, ,, w  2nd " other boundaries, also the cantonment boundary of Chakrita in so far
" }i{sl‘:_l’f‘f,f:‘l:,’,-ck. " » i':]i] . s this latter could be ascertained,

1 native surveyor.
Mr. Ryall was employed on the topographical survey of the Benol Gadh and Amldwa valleys and general super-
vision of the party.

Mr. Todd, on his arrival on the 28th March, 1876 from his work in Dehra Diin, was employed on the survey
of the middle portions of the Kbutni river east of Chakrita completing his work on the 28th April.

Mr. Kinney returning from leave on the 15th April took up the survey of the ground about 8ainj, Anu and
Bina villages on both banks of the Tons river,

Mr. Litchfield starting from head-quarters on the 16th October was employed on the survey of the country
about the valley of the Tons, Pibar and Dhirn Gadh rivers, and on the east of the Tons river down to its con-
fluence with the Jumna. He closed work at the end of April.

Mr. Pocock on completion of his work in the Din in February 1876 was employed on ground lying to the
west of the Chakrdta-Mussooree road and afterwards to the east of the Tons river. He closed work on the 18th May.

Mr. Warwick was first employed on the survey of the ground on the western bank of the Jumna between
the Rulina river and the bridge on the Mussooree-Chakrita road : on completion of this he undertook a portion to the
east of the Tons river about the village of Kandni. The native surveyor was employed on traverse work,

THE DARJEELING AND SIKKIM SURVEY.

On the conclusion of the triangulation and geographical operations in Agsam the party which had been work-
ing there under Lieut. Ilarman, was sent to recess at Darjeeling in order.

Srason 1878-79. . L . . s
to be available for similar operations in Sikkim.

Personnel.
Li;‘,“t(i gr'"‘:;’ i[“l“")m““ R. L., Offg. Asst. Supt. At the request however of the Government of Bengal the party
L inchavge, . . . 3 . JN
Mr.W.J. o’sl.uiv,,,,:ls“,veyo,. 4th Grade. instead of immediately taking up work in Sikkim was employed on
Mr.W. Robert, Aest. ,, =~ 2nd special surveys in the Darjeeling district.

Mr D J.Colling, ,, .  4h o
Mohibulla Khén, Sub-Surveyor.

Bhawéni Din, The special surveys undertaken were :—

1. A new survey of the station of Darjeeling oo the scale of 20 inches to the mile and of the bazér on’
scales of 40 and G4 inches to the mile.

2. A complete survey of the Hope Town Estates on the scale of 8 inches to the mile.
3. Survey of Government lands, scale 8 inches to the mile.
4. Mapping of land plota east of the Tista river for tea plantation.

5. Large scale revenue survey of the land east of the Tista river for native cultivation.



XL, NORTH-EAST LONGITUDINAL SERIES.

6. Demarcation of lands in the Tardi and compilation of a new map on the basis of the previons survey
by Mr. Johnson.

The persennel being new to this kind of work, spent the month of November 1878 under training. The work
was then commenced and continued till 1st June 1879, the outturn consisting as follows :——

Triangulation—865 stations built aud fixed, 82 intersected points fixed with heights to nearly all,
Theodolite traverses—360% miles.

Prismatic traverses—120 miles,
Detail survey.—

In Darjeeling station 28 acres on scale of 60 inches to the mile.
” ” 50 ” ” 40 n »
» i 85 ” ” 20 b1 ] ”

Other surveys—194 square miles on the scale of 4 inches to the mile.

During this season it was decided to commence the survey of Sikkim, the work to be prosecuted simultane-
ously with that of the Darjeeling surveys.
Szason 1879-80.
Personnel.

Lieut. H J. Harman R.Ii.. Aset. Supt., in charge,
Mr. W..J. O'Sullivan, Surveyor 4th Grade.

On these latter surveys a large amount of work was carried out
in the station of Darjeeling, in the Hope Town Estates, in the Government
lands and in the lands east of the Tista river, including the tracte

» W. Robert, Asst. 2nd  ,, reserved for mpative cultivation in the Daling bhills.
» D.J. Collins ,, “ 3rd .
Mohibulin Khin, Sub-Surveyor. As regards the survey of Sikkim, Lieut. Harman undertook hin-

Bhawini Din and 4 other Sub-Surreyors. self the whole of the country lying to the east of the range running

south-east from Kinehinjungn and assigned the country to the west fo
Mr. Robert. Lieut. Harman proceeded immediately to the snowy ranges bordering on Tibet, in order, if possible
to survey them during the interval between the rains and the cold weather. Unfortunately on the Donlia Pnss his
feet were badly frost-bitten, in spite of this he continued his work for 3} months. He surveyed an area of over 1000
square miles on the scale of 4 inch to the mile and executed a large amount of triangulation.

In western Sikkim, Mr. Robert surveyed an area of 600 square miles on the scale of % inch to the mile inclnding
the Nepal frontier. Trom numerous commanding points on the boundary, he was able to sketch an ares of 900
square miles of that part of Nepal which lies to the east of the southern spurs of Mount Everest. In addition, be
fized a large number of points on the surrounding hill ranges and in Sikkim.

During this season the work of the party was restricted to surveys for new boundary lines, surveys of tea

SEasox 1880-81. estatos and other similar surveys in the Darjeeling district.
In the recoss season of 1881, Major Hutchinson pressed upon the Bengal Government the necessity of revising
Sxasox 1881-82. the survey of the hill tracts west of the '.l‘i?tn' ri'vt.ar. which had bdee:
Personnel executed by Mr. Johnson during 1865-67. This revision was now unt.e
’ ; ki in conneetion
Captain H. J. Harmnn R.E, Asst. Supt. 18t Grade, tn.ken. A large umoun.t of trl.angul‘ntmn had been executed m; e
in churge. with the recent operations, this was extended to cover the who o0
Mr. ;:f };{“"' Oftg. Ag:’ﬂi‘;‘;& l;rth“d“ area for revision and the old traverses were connected with and adjusted
, J.A. May, ' A X N X ..
. W.J. O'gllllivnn‘ " 4th ,, an the trigonometrical points. Much of the detnil of the orlgl.nnl aurvey
» &Y'CR(;"E“' \ Asst. ,, ond é"'( » 1 was found to fit in well with the new worls, but the hill sketching had tt:
" .C. G. Barckley,,, ,, 20d Gr. (recess only). . . . .
Bshai Din, S\lb-ﬂuryveyor. 7 be entirely revised. The 2-inch scale which had been adopted for the firs

Bhawéni Din, n
Mobamed Khén, ,,

The ndditional triangulation was completed by Mr. O'Sullivan while Capt. Harman, Mr. Rysll and Mr. Msy
completed 155 square miles of hill sketching.

survey was retained for the second.
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Capt. Harman made sn attempt to reach the neighbourhood of Kinchinjunga mountain and complete the
survey of that portion of Sikkim, but his health broke down and he was forced to return.

Mr. Robert surveyed 180 square miles of east Sikkim. In addition, he sketched 720 square miles of Nepal
and 690 square miles of Tibet on the 3-inch scale.

In November 1882 Colonel Tanner relieved Captain Harman of the charge of the party, who was obliged to

SgasoN 1882-83. take leave owing to serious illness.

Porsonnel. The operations of the season were carried out in three different

Lt.-Col. H. 0. B. Tanner, Dy. Supt. 3rd Grade, r . o
in charge from let Norexiher 1882. localities and consisted of :
Capt. H. J. Harman R.E., Assl. Supt. 1st Grade,
in charge up to st November 1882.
Mr. E. C. Ryall, Assl. Supt. let Grade.

(1) Darjeeling revisionary survey.

» R; JAtijgsT)r!. Surveyor }‘:‘)‘G'“de- (2) Nepal boundary survey from the Kosi river to Tribeni on
. L d. ullivan ith .
" W. Robert, Asst. o lst the Gandak river.
w W.C.G.Barckley,,, ,, W u
w R. Waller-Senior, ,, ,, 3rd ,, ¢3) Survey of independent Sikkim.
Bahai Din, Sub-Surveyor. ¥
Rim Saran, " The Darjeeling revisionary survey of the district west of the Tists

Gobardhian Chatterji and other Sub-Burveyors ; g
under the immediate charge of Mr. Ryall was completed : where the

country was sulficiently open, contouring was carried on by means of spirit-levelled lines at 1000 feet intervals and
eye contours were then run between these levelled lines at 50 feet intervals. On areas inaccessible to the spirit-level,
the country was studded with trigonometrical points, 50 feet contours being interpolated. In all, 175 miles were
spirit-levelled and over 1500 heights fixed trigonometrically, besides some 700 barometricnl heights. Sixty square
miles were triangulated and 373 square miles were topographically surveyed on the 2-inch scale.

The Nepal Boundary Survey was 271 miles in length. It included that portion of the line in the plains be-
tween the Kosi river in Bhigalpur district and Biknathori in the Champdran district on the eastern termination of the
Someshwar range. Also the part of the boundary westward from Biknathori along the watershed of the range to

Tribeni Ghat on the Gandak river.

Mr. O’Sullivan commencing on the left bank of the Kosi river, carried the survey along the Nepal
boundary to Sinaria in the Muzaffarpur district. His traverse including branch lines amounted to 182 miles in length
and the detail survey extended to } mile on either side of the boundary throughout its length.

Mr. Atkinson starting from a fixed point close to Biknathori ran a traverse along the boundary finishing on
Mr. O'Sullivan’s closing point. He executed 108 miles of traverse and 128 miles of detnil survey extending to

1 mile on either side of the boundary line.

Colonel Tanner in conjunction with Mr. Waller-Senior executed the triangulation and reconnaissance map
of the Someshwar hills which extended from Biknathori on the east to Tribeni Ghat on the Gandak river on the
wost, o distance of 50 miles.

Colonel Tanmer succeeded in fixing many peaks in Nepal between the British boundary and the snowy
ranges, Ho worked from bases of the North-Enst Longitudinal series, and the Someshwar triangulation, also along
the Bikkim-Nepal frontier as far as Lampheram, Many points were also fized by his assistants.

Mr. Robert continued the survey of Sikkim leaving only a smoll pertion still to be completed.

At the end of the field senson the sad news of the death of Capt. H. J. Harman, which occurred at Florence
on April 14th, 1883, was received. He had been in charge of the party for 8 years previous to taking leave in
November 1882.
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The work of this season consisted of :—

Someshwar Hills survey.
BrasoN 1883-84.
Personnel.
Brovet-Colonel H. C. B. Tanner 8. C,, Offg. Dy.
Supt. 2nd Grade, in charge.
Mr. E. O. Ryoll, Asst. Supt.  1st Grode.

1
2. Daljng Hills survey.
3

Sikkim survey.

3. Peyton, Burveyor ,  » o4 Trisngulation and distant sketching of the Topography of the
» W.J.(VSulliven, »  4th Himalaya.
» W. Robert, Amst. 1st »
W. C. G Barckley, ,, " " " i
"R Wu"er_';‘:"i:ri" AT R 5. Demarcation and surveys on the Nepal-Bengal boundary.

i Di her -8 .
Babai Din and other Sub-Surveyors The survey of the Someshwar Hills on the scale of 1 inch to
the mile embraced an area of 685 square miles and was effected by Messrs. Ryall and Waller-Senior. The survey
was not extended beyond Tribeni Ghat on the Gandak river.

The Daling Hills survey was carried out by Messrs. Peyton and Robert on the scale of 8 inches to the mile,
and embraced an aren of 294 miles. It was undertaken to map and demarcate certain lands in the outer hills

which had been set apart by Government for tea cultivation. A trigonometrical survey was first made of the tract,
it was then traversed and topographically surveyed.

The eastern extremity of the Daling Hills touches Bhutan territory and the opportunity was taken to shetch
8 considerable amount of topography in Bhutan.

Mr. Robert completed the survey of Sikkim with the exception of a small three-cornered portion north-
west of Kinchinjunga, on the scale of 4 inch to the mile. Mr. Robert also fired mauy distant peaks. Colonel
Tanner, Messrs. O’Sullivan, Barckley aud Waller-Senior were employed in fixing distant peaks by triangulation.

Mr. Ryall executed certain large scale surveys of small portions of the newly settled boundary.

As the operations in the neighbourhood of Darjeeling were drawing to a close only a portion of the party
BEATON 1884-85. was employed there during this season.
Larsonnel.

Colonel H. C. B. Tanner 8. C., Dy. Bupt.
2nd Grade, in charge.

The work carried out during the season consisted of : —

i i ifferent blocks in the
Mr. E. C. Ryl Aest. Supt. st Grade. . 1. . The demarcation of boundaries for differen
w  J. Peylon. Surveyor ,, Daling Hills survey.
» W.J. O'sullivan, » ad .
» x R“”"l':v . Asst. st 2. Demareating the Nepal boundary, and the execution of a
R %.(fueﬁéi..i?;_ . O T detail survey on the scale of 1 inch to a mile along the Gandak river fl_‘om
Bub-Surveyor and explorer R—N Tribeni Ghat to pillar No. 1 of the North-West Provinces (now United

Baliai Din and otlier Sub-Sursoyore. Provinces) and Nepal boundary. A resurvey of the bouudary between
Nepal and Darjeeling along the Mechi river.

3. Tixing distnnt points of the Himalnya by triangulation. Operations for this purpose were carvied out
in the following localities :—

(a). On the Gandak river from bases of the Someshwar Hills triangulation.
(b). From stations of the North-East Longitudinal series in the plaine facing eastern and central Nepal.

(c). In the Tarii along the Mechi river and in the Daling Hills from bases derived from the Darjeeling
survey.

(d). From the stations facing western Bhutan based on the data of the Assam Longitudinal series.

(¢). From stations in eastern Kumaun facing western Nepal and Tibet.
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From the combination of the observations included under (2) and (b) with the work of previous reasons
materinls for a map of the whole Mahabarat range from Tribeni to Darjeeling were available, and also of all the
chief ridges north of the Mahabarat which are visible from the plains.

The materials under the head of (c) ard (d) furnished data for the ractification of a considerable amount of
the geography of western Bhutan.

Colonel Tanner assisted by R— N carried out the operations under (¢). In addition to filling up a blank
on the east of Kumaun, he fixed three high peaks situated between Nepal and Tibet.

4. The explorer R— N made a circuit of Kinchinjunga mountain and made a sketch of the whole of that
mountain, he aleo delineated the boundary between north-eastern Nepal and Tibet. His sketch formed a continua-
tion to Mr. Robert's survey of Sikkim.

To bring the survey to a final conclusion, there only remained the demareation of the Nepal-Bengal boundary
along the Mechi river and in the neighbourhood of Muzaffarpur; a small detachment was detailed to carry out
this work in the following field season, 1885-86,

Denna D{Iw,
} H. H. TURNER, CAPTAIN, R.E.

4th November 1909,







Amwa
Andrkali
" Asogapur
Atdria
Atkonawa,
Bigapéir
Bagwira
Baheri
Baisi
Bijra
Bakwa
Balua
Banarsia
Bandarjila
Banghora
Bangra
Bankata
Barhata
Barsam
Bisadela
Batwaia
Bela
Bharmi
Blicla
Biarwy,
Bigoia

Birong

NORTH-EAST LONGITUDINAL SERIES.

PRINCIPAL TRIANGULATION. ALPHABETICAL LIST OF STATIONS.
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LXXXIII.
XXXVIL
XXIX.
XL
XXXVI.
LXI.
VIL

IX.

CIV.
LXVIIL
LXIX.
LXVI.
LX.
CXVIII.
CXIIL
LIIIL

LI.

CI.

XCV.
XLV.
LXXVIIL
XXXIIT.
LVII.
XCVIIL.
LXXV.
LXXVIIL
VIII.

Bish;'mpur

Bulikipur

Chalua

Chanda . . . . .
Chandarsanpur

Chiandipahdr

(Of the Great Arc Merid‘ionnl Be-ries, Se;tion 24‘: to 30")..
Chotdki
Chuni
Dadaura
Dahlelnagar
Dharamsingua
Dhaurahra
Dhela
Dipihi
Dipnagar
Diwinganj
Donao
Dumddngi
Ganespur
Ghandidl

(O€ the Grest Arc Meridional Series, Section 24° to 30°)
Gharbaria
Ghaus
Ghiba
Ghungti
Girijwila . . . .
Harndhi . . . . .

I

XCIII.
LXXXIV.
XXXII.
LXIV.
XCI.
LIV.

CXXV.
CVI.
XXXVIIL
XXV.
LVI.
XXX.

V.
LXXX.
CXTV.
CII.
XII.
CXXIII.
XLVIII.
LVI.

LVIII.
LIVv.
CIX.
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Harpur . . . . . C. Naonangarhi LXX}E
Hilgi . . . . . XXVL | Narhar Xt
Humaunpur . . . . . LXXXVII. Newida . . . .. Xl
Israpur e XLI. | Newhni .. . . . an
Janjipati Ce e XCVI. | Nirpur R
Jarol . . . . . XC. Paragawa . . . . . Lli:%
Kaimkhera . . . . . XIV. Pargiwa . . . . LXXXVHE%’
Kalidnpur Coe XIIL | Pathérdi Ce e
Kamaldaha e CXIL | Pipari I 1
Kanchabari . . . . . CXXIV. Piparia . . . . XJI{
Karéi . . . . . XXI1. Purena . . . . i
Khénpur . . -. . . XXXIV. | Rémganj Y o
Kharkhari e e CXIX. Rémnagar .. . . . oxn
Kokra . . . . . XXIII. Réimnagar . e A
Kuthia . . . . . XXVIIL | R4mnagar 4
Lachmipur . . . . . CXVL | Ramuapur T
Ladnia . . . . . XCVIL | Rinigarh Lk
Likhun . . . . . XXXIL Rapdi . . . LXX]S;
Latona e CIII. | Saibara ... . .o
Loh4pania . . . . . XLIV. | Saidhari R L
Mébegarh . e L Saonchilia “.{
Madanpur . . . . . LXXXV. Sathwaria . . . - LXXH?
Mahesari e e LII Saunbarsa Ll‘\;’

(Of the Great Arc Merdional Series, Section 24° to 30°). XCIE
Majhawa ... . . xyym | Somem -
Manichauk Lo xum | e S
Minikpur . . . . . CXI. Shihgarh ) I LXXX[S"
Manila ... . . ovop | Shibew -
Masaba ... .. ixxx | O T g
Masi .. . . . xxxv. | Smara oo g
Mathia Coe e Lxy. | Sieerh o .
Minai Ce cv. | Semakhoda S LX‘\'X\'{
Mirzapur . . . . . xory, | Soundah o \
Morairi ... pxun | Svltnpur S
Musaldanga e CXV. Supur ’



Tagria
Tarharwa
Thakurganj

Tilakpur
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CXVIIL
LXXII.
CXX.
XXXIX,

Tulsipur
Udepur
Umra

Upasai

XLVI.
XVIIIL
Xv.
LXVII.



LI1I
LIV
LVI

II
11X
v

VI
VII
VIII
IX

X1
XI1
XIII
XI1v
Xv
XV1
XVII
XVIII
XIX
XX
XXI
XXII
XXIII
XXIV
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Mahesari. XXV
' seties, Setsion 24 a0e ¢ Chéndipahdr. | XXVI
Ghandial. XXVII
. . . . . Mabegarh. XXVII1
Rénigarh. XXIX
Girijwala. XXX
. . . . . Ghungti. XXXI
Dhela. XXXII
. . . . . Baonchilia. XXXIII
Bagwéra. XXXIV
. . . . . Birond. XXXV
Babheri. XXXVI
Sisgarh. XXXVII
Atéria. XXXVIII
Donao. XXXIX
Kalidnpur. XL
Kaimkhera. XLI
Umra. XLII
Shahgarh. XLIII
Semrao. XLIV
Udepur. XLV
Piparia. XLVI
Sultdnpur. XLVII
Karii. XLVIII
Ramuapur. XLIX
Kokra. L
Rémnagar. L1




LI
LIII

LIV

LV

LVI
LVII
LVIII
LIX

1X

LXI
LXII
LXIIT
LXIV
LXV
LXVI
LXVII
LXVIII
LXIX
LXX
LXXI
LXXII
LXXIII
LXXIV
LXXV
LXXVI
LXXVII
LXXVIII
LXXIX
LXXX
LXXXI
LXXXIT
LXXXIII
LXXXIV
LXxxvy
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Paragawa. LXXXVI . . . . . Sondahi.
Bangra. LXXXVII . . . . . Humaunpur.
Ghaus. LXXXVIII . . . . . Pargiwa.
Purena. LXXXIX . . . . . Shéhpur.
Dharamsingua. XC . . . . . darol.
Bharmi. XCI . . . . Chandarsanpur.
Gharbaria. XCII . . . . . Narhar.
Saunbarsa. XCIII . . . . . Bishanpur.
Banarsia. XCIV . . . . . Mirzapur.
Béghpir. | XCV . . . . . Barsam.
Supur. XCVI . . . . . Janjipati.
Morairi. XCVII . . . . . Bhela.
Chanda. XCVIII . . . . . Ladnia.

. Mathia. XCIX . . . . . Semraha.
Balua. C . . . . . Harpur.

Upasai. CI . . . . . Barhata.

Bijra. CII . . . . . Diwéanganj.

Bakwa. CIIL . . . . . Latona.
Ramnagar. CIV . . . . . Baisi.

. Naonangarhi. cv . . . . . Minai.
Tarharwa. CVI . . . . . Chuni.
Sathwaria. CVII . . . . . Rémnagar.
Sikta. CVIII . . . . . Maniila.

Biarwa. CIX . . . . . Ghiba.
Harndbi. CX . . . . . Nirpur.
Bigoia. CXI . . . . . Ménikpur.
Batwaia. CXII . . . . . Kamaldaha.
Rupdi. CXIII o . . . . Banghora.

Dipahi. CXIV . . . . . Dipnagar.
Masaha. CXV . . . . . Musaldanga.
Sinaria. | CXVI . . . . . Lachmipur.
Amwa, CXVII . . . . . Tagria.
Buldkipur. CXVIII . . . . . Bandarjila.

. . . . Madanpur. CXIX . . . . . Kharkhari.
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CXXI

CXXII
“CXXIII
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Thakurganj. CXXIV
Sonakhoda. CXXV

Rémgan;j. CXXVI
Dumdangi.

Kanchabiz}
Cholig:
Newig




NORTH-EAST LONGITUDINAL SERIES.
DESCRIPTION OF PRINCIPAL STATIONS.
e O

All the Principal Stations of this Series, with the exceptions noted below, are tower stations, consist-
Ing of either solid or perforated pillars, the heights of which vary from 10 to 38 feet; out of these tower
stations, only four, viz., VII, IX, X and XI have perforated pillars. The exceptions are the stations
1, I, 111, IV, V, VI and VIII as well as LIV and LVI of the Great Arc Meridional Series, Section 24° to 30°,
which are situated on hills and the station LXXI which stands on the highest part of the ruins of an ancient
fortress. EBach of these stations will be found fully described in their proper places.

The following descriptions have been compiled from those given by the Officers who executed the Series, supplemented,
us regards adjacent villages, from Revenue and Topographical Survey Maps (wherever available) of the country traversed, and
corrected, so far as the local sub-divisions in which the several stations are situated, from the Annual Returns furnished by the
district officers to whose charge the stations are committed.

The orthography of proper names and Indian words is hased on the official lists published under the orders of the
Government of India, with this difference that the é is shewn without an accent, in conformity with the rnles for spelling
names in Northern India, and the short € as &, and o is treated in the same manner,

. LII. (Of the Great Arc Meridional Series, Section 24° to 30°). Mahesari Tower Station, lat.
29_ 30, long. 78° 9'—observed at in 1843, 1851, 1865 and 1866—is situated on a sand ridge, about 20 feet in
Leight, near the 8. W. corner of the small village of the same name, about a mile 8.E. of Ratanpur Raiya on
the rood from Mandiwar to Ndgal, and 3% miles W. of Kiratpur town on the main road from Najibabad

%)ijﬁioj:mr. The station is in the lands of the village of Mahesari, tahsil Bijnor, pargana Manddwar, district

ilar of The station consists of a tower of unburnt bricks and mud cement, 14 fect square at top, enclosing a central isolated
perfro masonry 13-5 feet high and 34 feet in dinmeter at top, which is solid to a height of 12 feet above ground level and
%heﬂsl;:tgd thfereafter: it has a mark-stone at the level of the ground, and others at 7 and 12 feet respectively above this level.
Lo itu:loin? S18.4'3—w}uch was 12 feet in height—was revisited in 1851 in the course of the operations of the North-East
visitgd inﬂ?seselges,. when the masonry pillar was found in good order and the upper mark-stone undisturbed. When again
vers found o, 6 in connection with the Great Arc Meridional Series, Section 24° to 30°, the pillar and upper mark-stoue
placed. at itsm good preservation : on this oceasion the height of the pillar was raised to 134 feet, but no mark-stone was
The directio. Nt;rg}t, a hollow cyllmdncgl space, 4 inches in diameter, having been left for reference to the old mark-stone.
purS s w L] '1“ istances of the circumjacent villages are :—Shihbdzpur W., miles 1} ; Babidurpur N.E., miles 1}; Mohsan-
. W., mile §; and Manddwar S.W. by S., miles 1}.

55 lon I';IBYI (Of the Great Arc Meridional Series, Section 24° to 30°). Chéndipahdr Hill Station, lat. 29°

trom th% ot L U'—observed at in 1843, 1850 and 1866—is situated on the highest part of the hill, about a mile

annual fai. ‘;mk_ of the Ganges river, 2} miles 8.E. by 8. of the town of Hardwér, a noted place of an

pahdr. TL and Hindu pilgrimage, and § of ‘a mile 8.8.E. of the conspicuous temple on a_peak called Chéandi-
. e station is in the lands of the village of Chindi, thina and pargana Najfbabad, district Bijnor.

in height 'I;h}:i:ﬁﬂlion consists of a platform of earth and stones enclosing e solid, circular and isolated pillar of masonry 6 ieet

01870 1o hare be“ 8 mark-stone at top and another at bottom. A considerable part of the station platform was reported

villages nug . en carried away by landslip nnfl the remainder much injured. The directions and distances of the adjacent

Kaukbal W P .les are :—Shimpur (on the main road from Hardwir to Najibabad) S., miles 4; Kangri S.5.W., miles 2{;
- miles 21 ; and the head of the Ganges Canal at Maiapur N.W. by W., miles 2.
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LVI. (Of the Great Arc Meridional Series, Section 24° to 30°). Ghandi i
13, long. 78° 26'—observed at in 18560—is built on a hill of that name Whic%l stands i(ilétlh:glflc}rkszo
Junction qf the Bhdgirathi and Hiadl rivers, and is in the territory of the Tehri Raja. The r.rmgd byt
from Telm. to Bardw::ir passes about 3 miles from the station. The village of Adwani is about 5Pmnillc1pa1. o
‘When again visited in 1864 in connection with the Kumaun and Garhwal Survey, no trace of th o il
was found. ’ © marksioy

ation  lat, W

The station consists of a platform of stones and earth 14 feet squ losi i i i
bigh, It bas a mark-stone at top and another at bottom. uare, enclosing & solid and isolated pilr 45 .

I. Méabegarh Hill Station, lat. 29° 53’, long. 78° 27 —observed at in 1842 :
situated on a hill locally so called, about 9% miles N.%V. by N. of the market at Kotdw;é::i(:t :l:ledm?igsr;aud
from Najibabad, and 7 miles N.'W. of dik bungalow on the same road, which is 5 miles N.N.E. of Kotdw
A rude temple adjoins the station to the south. It isin the lands of the village of Nahli Bodoli patti A'm
Pargana Ganga Saldn, district Garhwal. ‘ .

The station was originally fixed in 1842 in the course of the operations of the Budhon Meridional Series, was visite
in 1850 in connection with the work of this Series and again in 1865 to start the Kumaun and Garhwil Survey (‘m Doth thee
occasions the station was found in perfect preservation and no alteration in its construction was made. The staiion consists of
a platform of earth and stones 14 feet square enclosing a solid, circular and isolated pillar of masonry 3} fect in diameter af
69 feet in height, which contains a mark-stone at 1 foot above the grouund level, and another at the summit. The directioy
and distances of the circumjacent villages are:—Shalni W. by 8., miles 14; Simalna §., miles 2; Nahli N.E. by N., miles ;
"Kholkandi E. by N., miles 2; and Muthana S.E. by S., miles 3. ' g

II. Ranigarh Hill Station, lat. 30° 4/, long. '78° 43'—observed at in 1850 and 1864—is situatel m
the highest of the hill of this name, about } a mile W. of Adwini spring on the high road from Kotdwin
to Srinagar, 63 miles S.W. by S. of Pauri. The station is in the lands of the village of Gidrésu, palt
Patwalsiun, pargana Barasiun, district Garhw4l.

The station consists of a platform of earth and stones 14 feet square, enclosing a solid, circular and isolated pille
of masonry 3} feet in diameter and 24 feet in height, which has a mark-stone at top and another at ground level. When wisild
in 1864 in counection with the Kumaun and Garhwil Survey, the station was found in perfect preservation and no alteration
in its construction made. The directions and distances of the circumjacent villages are:—Gidrisu E.S.E., miles 14; Dusgn
S.8.E., miles 1}; Sutar S.5.W., miles 1; Kathur W.S.W_, miles 2; and Khon N.W. by W, miles 2§.

III. Girijwala Hill Station, lat. 29° 33, long. 78° 42'—observed at in 1842 and 1850—is situated
on a high peak of a low range of hills dividing Patli Din from the Dodb, about 2% miles W. by N. of the
confluence of the Nimbuwala stream with the Rimganga river, and the same distance 8. by W. of th
camping ground of Khairia on the high road to Lukrighat on the Rémganga river. The formation of the
hill is a friable sandstone, and its northern face is very abrupt and quite inaccessible. The station 1 clog
to the village of Kalusaiyyed, patti Bhdbar, pargana Tallasaldn, district Garhwil.

The station as built in 1842 consisted of a platform of earth and stones 1 foot in height having a.mnrk._stone ml;;
upper surface and another at the ground level. When visited in 1850 in the course of the operatio_us of this Series, theo
platform was entirely removed and over the original mark at the ground level, a solid, circular and isolated pillar of m;-‘m::!
3} feet in diameter and 2 feet in height was built with a mark-stone in its upper surface, and surroum.ied by a platform (_)l “2{‘
and stones 14 feet square. The directions and distances of the circumjacent villages are :—Kdlusaiyyed W.N.W., miles 43

Kélagarh S.E., miles 5; ond Gotkolari 8.W., miles 2}.

IV. Ghungti or Ghuntigarh Hill Station, lat. 29° 46/, long. 78° 56'—observed at in 1850
gituated on a hill so called, about 31 miles S.8.E. of Choréni village on the main road from Dhéru to Sl‘";“e::f‘o‘g
and 8 miles 8. W. by W. of the large village of Ghunsidli oo the road from I_{air}ur to Rimnagar. The stab
is in the lands of the village of Samroli, patti Iriakot, pargana Mallasaldn, district Garhwal.
olid, eircular and isolated pill

ce and another at the grot
N., miles 14; Be®

The station consists of a platform of earth and stones 14 fect square, enclosing a s
of masonry 3} feet in diameter and 3 feet in height, whiph has a mark-s.tone in its upper surfa 1
level. The directions and distauces of the circumjacent villages are ;.—Kimgaon N.W., miles 1}; Sumuli
N.E., mile 3; and Unait (on the rosd from Dhéru to Srinagar) W.5.W., miles 3.
. o
V. Dhela Hill Station, lat. 29° 27', long. 78° 569'—observed at in 1851—is situated on l}'lo:vvli'fls;ﬁ
of hills near the south-eastern extremity of the Patli Déin, about 1f miles N.N.W. of the etraggfll:ﬁe ot
of Dhela close S. of the main road from Kotdwira to Rdmnagar, m"\(l.4‘—} miles NNW. by W 0 ‘f Dhelﬂ,
village of SAwaldi also on the main road to Riawnagar. The station is in the lauds of the village ©

thina Rimnagar, pargana Kota, district Kumaun,




DESCRIPTION OF PRINCIPAL STATIONS. 9_[

The station consists of a platform of earth and stones 14 feet square, enclosing a solid, circular and isolated pillar
¢ masonry 34 fect in diameter and 17 feet in height, which has a mark-stone at top aud another at bottom.
o

VI. Saonchilia Hill Station, lat. 29° 30/, long. 79° 19'—observed at in 1841 and 1851—is situafgd on
a lofty peak about 33 miles S.S.E. of Seti village which is at the junction of the main roads from Ranikhet
and Almora to Rémnagar. It isin the lands of the village of Bagni, thdna Kdladhtingi, pargana Kota, district:

Kumaun.

The station consists of a solid platform, 4 feet in height, having a mark-stone in its upper surface, and a n]ark en-
graved on-the rock in sitd. The station as described above was originally built in 1841 in connection with the Rangir Meri-
dional Series, when visited in 1851, it is presumed from the absence of any remarks in the field records that the station was
found uninjured and no alteration made in its construction. The. dircctions and c11§ta|1ccs of thp circumjacent villages are:—
Halsén N.E. by N., miles 8; Bismoli N.W., miles 44 ; Amail N,, miles 34; and Bagni S. by E., miles 24.

VII. Bagwira Tower Station, lat. 28° 59, long. 79° 19'—obhserved at in 1841 and 1851—is situated
on an elevated mound about 500 yards north of the village of the same name, about 1} of a mile SW. of a
dik station on the metalled road from Gadarpur to Rudarpur and 6 miles W.N.W. of the latter town. It
is in the lands of the village of Bagwira, tahsil and pargana Rudarpur, district Tardi.

The station as originally built in 1841 for the Rangir Mecridional Series consisted of a perforated column of masonry
3775 feet in height having a mark-stone in the hasement and surrounded by a temporary seaffolding for the accommodation
of the observatory tent. When visited in 1851 in connection with the operations of this series, the masonry column was found
so greatly deflected that the mark in the hasement could not be plumbed from its summit, to effect this, 30 feet of the pillar
had to be pulled down and it was rebuilt to a height of 3842 feet, and enclosed in a solid tower of sun-dried bricks set in mnd
cement to within 4 feet of its summit, with an arched passage through it at ground level giving access to the lowest mark-stone.
The station was inspected in 1866 wlhen the tower was found partly washed down and some hricks extracted from the central
pitlar which was then protected by a conical pile, and the arched passage closed up. The directions and distances of the eir-
cumjacent villages are:—Kuleralh E. by 8., miles 24 ; Déopur E. by N., miles 2; Saiduliganj N.W., miles 14; Khdupur N.
by W., miles 2; and Ratanpura W. by N., miles 2}.

. VIII. Birond Hill Station, lat. 29° 15', long. 79° 43'—obhserved at in 1841 and 1851—is situated on
the highest part of a bill about 31 miles E. of the junction of the Karai-ki-gadh stream with the Gola river.
The station is in the lands of the village of Barhon, thina Haldwdni, pargana Dhianirau, district Kumaun,

) The stutiop consists of a platform enclosing a solid, circular and isolated pillar of masonry, 3} feet in diameter,
"having a mark-stone in its upper surface and a mark engraved on the rock in sifd. The station as described above was originally
built in 1841 in connection with the Rangir Meridional Series, when visited in 1851 iu connection with the operations of this
series, 1t 1s presumed from the absence of any remarks in the field records that the station was found uninjured and no altera-
tion made.m its construction. The directions and distances of the circumjacent villages are:—DBarhon N., miles 2; Timar
N.N.E., miles 13; Chamli N.E. by N., miles 2; Patrini 8.W. by S., miles 2 ; and Babiir N.W. by N., miles 3.

) IX. Baheri Tower Station, lat. 28° 52, long. 79° 36'—observed at in 1839 and 1851—stands on an
:{llllmence close to the west side of the village after which it is named, about 1¢ miles S.E. by 8. of the large
age of Sidawra which is 3 a mile N. of the main road from Kicha to Sitirganj, and 8 miles N.E. of

?hlﬁhgarh on the high road from Bareilly to Naini Tal. The station is in the lands of the village of Baheri,
ana and pargana Rudarpur, distriet Tardi.

isolated er’fchlzss(t]at'lon consists of a perforated pillar of masonry, 37'8 feet in height, the upper portion being circular and
1866 tine oo wm aftower of sun-dried bricks; an :}rched passage gives access to the ground level mark. When visited in
shiftéd 7 inchee ¢ a:h ousnd washed down, the central pillar cracked horizontally at 74 feet from the top and the upper portion
sun-dried bricks t° e] ]?1. the arched passage was then closed up and the masonry pillar surrounded by a pile of masonry of
Series, consiste o(f’ a lel%‘ tof 30 feet. 'I'he station as originally built in 1839 in connection with the Rangir Meridional
ment. It was ne t“v,PP" 'l)l‘i_lted column of raasonry 38 feet in height above the mark in the upper surface of the solid base-
in 1851 for éhe 0‘1 visited in 184'{3 in connection with the operations of the Pilibhit Series and found intact. When visited
mark, yet not o "::!eﬁval:mns of this series, the pillar was found too much deflected to permit of plumbing over the original
With an azimuth of ]‘;(‘)o ?:lt fthnt it admitted of another mark being plumbed and cut on the old mark-stone, distant 34 inches
of the summit at whind hol rom the old mark. The pillar was enclosed in a solid tower of sun-dried bricks to within 5 feet
o Bagwira Station ncfl tellg lt]a temporary scaf’fo_ldmg was construct_ed for the ob_servatory tent. At the close of the observations
fitated the taking rlo‘;“ 101;1( eflection of the pillar took place owing to the sinking of the surrounding tower, which neces-
villages are :— Nodili § n and rebuilding of the upper 14 fect of the pillar. The directions and distances of the circumjacent

dih 8.5.E., miles 14 ; Chitaunan E.S.E., miles 2; Ajitpur W., mile 1; and Madhopur N.W., miles 2.

the centrex(',f tsilsgarh Tower Station, lat. 28° 44/, long. 79° 19—observed at in 1839 and 1851—is situated in

worpur, T e .fort at the southern gnd of the large village of Sisgarh on the main road from Bareilly to
. 13 In the lands of the village of Sisgarl, tahsil Baheri, pargana Sirsiwah, district Barcilly.
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The station as originally built in 1839 for the Rangir Meridional Series, consisted of
ing 383 feet above the mark-stone in the upper surface of the solid basement, Q’feet square 2
perforated thereafter—the diameter at top of shaft being 3 feet—surmounted by a capital of 4 feet diameter. VWhey v
1851 in connection with the operations of this scries, the column was found to be so deflected as to necessit;;t heu-mi[edh
of_a. con§1derable port.ion 9f it; it was then rehuilt to its present height, viz., 380 feet, and enclosed in a sot,i'lthe Hlamauy
dried bricks 14 feet in diameter at top—the upper 5 feet of the pillar is isolated, and another mark 1-8] incll( t(i\}‘lerroh
of the former one was cut on the original mark-stone. T'he directions and distances of the circumjacent villa, oW by
pwa N.W,, miles 1}; Bisalpur S.E. by E., mile }; Girdhérpur S., mile ; and Bilsa S.8.W., miles 1}. 8es re:~Chuy,

a column of maggy
feet high, and circulay o

XI. Atédria Tower Station, lat. 28° 38', long. 79° 35'—observed at in 1839, 1843 and 18
on a mound about i of a mile east of the Bahgul river, and 22 miles S.W. by S. of Bilpur on the
from Richha to Pilibhit and 5% miles S.E. of the former town. The station is in the lands of the
Atdria, pargana Richha, district Baveilly.

51—stang
main
village ¢

The station consists of a cirenlar tower of sun-dried bricks and mud cement 14 feet in diameter at ¢ i
perforated pillar of masonry 37-8 feet in height above the mark-stone in the basement which i °P, encluig,
S ) nheig ! e which is 2 fect above the leve] of e

ground ; the upper portion of the pillar is circular and isolated. ‘The station of 1839 cousisted of a perforated column of may
37-3 feet above the mark-stone in the upper surface of the solid basement, 9 feet square, 2 feet hLigh, and eircular thereaﬂ?:r"
the diameter at top being 3 feet—surmounted by 2 capital of 4 feet in diameter; the column was found greatly deflected Wh—
the observations of the Rangir Meridional Series came to be made, so that the mark-stone in the basement could not be plum:
ed from the summit of the pillar. ‘The point of observation was indicated by the intersection of the diagonals of a quals
lateral, each angular point of which was denoted by a dot engraved on an iron bolt embedded in a masoury pillar builtinth;
adjacent fields. When visited in 1843 in the course of the operations of this series, the pillar was found still further deflegt
ed, and no trace of the four outer pillars was forthcoming, the theodolite was accordingly plumbed over a mark engraved ous
new mark-stone let into the basement. On again visiting the station in 1851 in the course of the operations of this seria
further castward, it was found necessary to dismantle a considerable portion of the pillar which was then rebuilt to its prese
height, and enclosed in a tower of sun-dried bricks, at the same time a second mark 35 inches W.N.W. of the mark of 184
was engraved on the mark-stone of that year. The directions and distances of the circumjacent villages are :—Atdria E.) ile};
Sayyidpwr E., mile 1; Madhapur S. by E., mile ; Béiraur 8. by W., miles 1}; aud Pachwa W., mile 1.

XII. Donao Tower Station, lat. 28° 45, long. 79° 46'—observed at in 1843, 1850 and 1851—stand
on a low mound said to be the site on which the village of Donao stood, about 2 miles S.E. by E. of
large village Amarea on the main road from Jahdnabad to Sitirganj, and 8 miles N.N.W. of the fown
Pilibhit. The station is in the lands of the village of Bara Danwa, pargana Jahdnabad, district Pilibhit.

The station consists of a solid, circular tower of sun-dried bricks 18 feet in diameter at top, enclosing a solid pilla
of masonry 24 feet in height of which the upper portion is isoluted; there are five mark-stones, one in the upper surface of
the pillar and four others at 5, 10, 16 aud 22 feet respectively below it, the lowest being 2 feet above the surface of the moud
The station was originally built in 1813 in connection with the operations of the Pilibhit and Tardi Series. It was Tevisited i
1850 in connection with the operations of this serics, wheu the tower was found fallen down and had to be entirely reball,
the pillar was in good order but the upper mark-stone had bcen taken out: the upper 3 feet of the pillar was removed
which depth a mark-stone was found, the pillar was then rebuilt to its original height and a new mark-stone placed in ils uppet
surface and in the mormal of the one referred to. When again visited in 1851, the pillar and jts upper mark-stone were font
in good preservation, but the enclosing tower damaged in part which was rebuilt. ‘The directions and distances of the cnrcqin-
jacent villages are:—Bara Danwa S.E., mile 1; Majalia S.8.E., mile 1; Pinjra S. by W., miles 13; Kaichu W.S.W., wi
14; and Jagat N.E., miles 1}. '

XIII. XKalidnpur Tower Station, lat. 28° 35', long. 79° 45’-—pbse¥‘ved at i.n 1843, 1850 and 18'1511:
stands on a mound about 16 feet in height, the eastern declivity of which is occupied Dy the small ¥ ﬂ%?
after which the station has been named, about 3 amile W. of a canal, 3} miles 8. E. by 8. of the town
Jahénabad on the main road from Ricbha to Pilibhit, and 4} miles S.W. of the latter town. The station
is in the lands of the village of Kalidnpur, tahsil Pilibhit, district Pilibhit.

The station consists of a circular tower of sun-dried bricks and mud cement enclosing a solid pillar of
feet in height of which the upper portion is circular and isolated ; there are four mark-stones, one in the ugpe]r sur“ml
pillar and three others at 6, 12 and 18 feet below it respectively, the lowest being 2 feet t}!)ove the anrface o the 'm'(t)ed )
station was originally built in 1843 in connection with the operations of the Pilibhit-Tardi Series. It was pext VTSIurfncc wr
and 1851 in connection with the operations of this series when the central pillar and the mark-stone in ity “}fl’pe:j'scction! a0
found in good condition but the surrounding tower had to be almost entirely rebuiit to its orlg‘mal height. ’Iéhe :ra N.NE.
distances of the circumjacent villages are:—Bhagwantpur S. by W., mile 1; Sainjana E.N.E., miles 1}; Sheop
mile §; Jatipur N.W., miles 1}; and Khamaria W., miles 1.

masonry )
face of tht

t

XIV. Kaimkhera Tower Station, lat. 28° 37, long. 79° 53’—0}’59’.1:“[1 at in 1843 :mdl 1\8 50;:’:32;
on a flat piece of cultivated land, about ! of a mile N. of Nawagaon or Kaliinpur village ondt ]‘11‘ t?que Tille
from Pilibhit to Madho Tanda, and 42 miles E. of the former town. The station is 1n the lands o
of Kalidnpur, pargana Pilibhit, district Pilibbit.
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The station consists of a solid tower of sun-dried brick enclosing a solid pillar of masonry 24 feet in height of which

tion is isolated ; there are five mark-stones, one in the upper surface of the pl”{ll’ and fou'r'othcrs a!: 4-,' 10, 16

the upper PO° ctively below it, the lowest being 2 feet above the ground level. The station was originally built in 1843
and 23 feet res}:i the g erations c;t' the Dilibbit Series. When visited in 1850 in connection with the operations of this series,
in co:!ncchond "vtl er I:erk-stm:ue, were found in good preservation, but the enclosing tower had almost entirely fallen down
the pillar anc 1tS UPD The station was reported to have fallen down in 1867. The directions and distances of the

ted. 1 |
a;],iuli:(jlazgnbte :?lclggzzr:iec:—l{haikhern N., mile #; Debipura W. by S., miles 1} ; Bhilia Gaukhera S.W.,, miles 1}; and Sirsa
[ B

Sardba, S.I., miles 13.

XV. Umra Tower Station, lat. 28° 29', long. 79° 53'—observed at in 1843 and 1850—stands on a
mound rising about 10 feet above the general level of the surrounding country, about 1 of a mile N. E. of
the village of Umra, 3} miles N. W. by W. of the large village of Rammnagar and 4% niiles N. E. by E.
of Barkbera Kalin on the main road from Bisalpur to Pilibhit. The station is in the lands of the village of

Umra Khén Singh, pargana Bisalpur, district Pilibhit.

The station consists of a solid tower of burnt bricks' set in mud cement enclosing a solid pillar of masonry 20 feet
in beight of which the upper portion is isolated ; theve are fm_u' mark-stones, one in the upper surface of‘the pillar .and three
others 6, 12 and 18 fect respectively helow it, the lowest l?emg 2 feet 'a'bm;e the.groundv level._ _Tllq station as descx-lljgd ab(_)ve
was originally built in 1843 in connection with the operations of the Plllll).hlt Series. “‘.heu vnsn_tcd in 1850 in connection with
the operations of this series, the tower was found in t_olerahly good condition and the pillar entire, b_ut the upper mark-stone
destroyed, the upper 6 feet of the pillar was removed in order to refer to the mal‘!(-stoxle at that level, it was then reconstructed
fo its original height and a new mark-stone iuserted in its upper surface and in the normal of the mark referrcd to. The
directions and distances of the circumjacent villages are :—Madhpur 8.8.W., mile §; Shdhpur N.E. by N., mile {; Amdir $.8.E,,
mile #; and Musapur E.S.E., miles 14.

XVI. Shihgarh Tower Station, lat. 28° 33', long. 80° 1'—observed at in 1843 and 1850—stands on
the centre of the mound said to be the site of the ancient fort of Shdligarh, about } of a mile W. of the
village of the same name, and 1% miles N. of Bhuntpur village which is } of a mile N. of the southern main
road from Paranpur to Pilibhit and 8 miles W. N. W. of the former town. The station isin the lands of
the village of Shihgarh, pargana Paranpur, district Pilibhit.

The station consists of a solid tower of burnt bricks set in mud cement enclosing a solid pillar of masonry 20 feet
in beight of which the wpper portion is isolated; there are four mark-stones, one in the upper surface of the pillar and three
others at 6, 12 aud 18 feet respectively below it, the lowest being 2 feet above the surface of the mound. The station was
originally built in 1843 in counection with the operations of the Pilibbit Sevies. When visited in 1850 in connection with
this series, five-sixths of the tower had fallen down and had to be rebuilt, the pillar was found in good order, but its upper
mark-stone taken out; the upper 6 feet of the pillar was removed in order to refer to the mark-stone left at that level, it was
reconstructed to its original height and a new mark-stone inserted in its upper surface in the normal of the one referred to. The
directions and distances of the circumjacent villages are :—Manpur S., mile 1; Ahbepur N.N.E,, mile 1; Khatpura S.E., miles
1}; Rimpur Réipur or Mittarshmpur N., mile 3.

XVII. Semrao Tower Station, lat. 28° 23, long. 80° 2—observed at in 1843 and 1850—stands on
a small low mound adjoining a tank about 3 miles W. N. W. of the large village of Kdsganja, and 1} miles
S W. by 8. of Simraia village close E. of the main road from Bisalpur to Piranpur. The station is in the
lands of the village of Simraia, pargana Pdranpur, district Pilibhit.

& the The station consists of a solid tower chicfly of sun-dried bricks with the exception of 4 feet at the base and 3 feet
i a(:lfmmhl_t,l which are of burnt hnf:ks set in mud cement, enclosing a solid pillar of masonry 27 feet in height, the upper
b o w ut:_l 13 isolated ; there are five mark-stones, one in the upper surface of the pillar and four others at 1, 6, 14 and
of th Pile'irl)]e’f ével‘y below it. The station as described above was originally built in 1843 in connection with the operations
vashol aw” i hl“l}'l&ﬂ, when visited in 1850 in connection with the operations of this series three-fourths of the tower had been
of the i“:ylw dlc; had to be rebuilt, the central pillar was in good condition, but its upper mark-stone removed, the upper 6 feet
heichs p dl‘ had therefore to be pulled down in order to refer to the mark at that level, it was then reconstructed to its original

Eht, and a new mark-stone inserted in its upper surface and iu the normal of the one found. The directions and distances of

Uie circumyj i p Al ulia B QT . . .
N'EEC"";‘:{ICI:ﬂggut villages are :—Nawida S.E., miles 2; Mahulia E.S.E., miles 1}; Fatehpur N.E., miles 13 ; and Dilswarpur

about, 1 XfVHI-_ Udepur Tower Station, lat. 28° 29', long. 80° 11'—observed at in 1843 and 1850—is situated

wiles 10 (\)}V a{) mile east of the main road from Puranpur to Muzaffarnagar, 4 miles 8. E. of the former and 1}

in the ot yN. of the latter, and 33 miles 8. W. by W. of the large village of Jatpura. The station is
ands of the village of Udepur, tahsil and pargana Pdranpur, distriet Pilibhit.

22 feet inT];I:: "}:?tl?n f(_msmts of a solid tower ghieﬂy of sun-dried bricks set in mud cement enclosing a solid pillar of masonry
our others l;tgl ; 1‘; \!ch the upper 3 feqt is 1solntcd;'there arc five n{arli-stoncs, oue in the upper surface of the pillar and
cribed above pag - and 18 fcpt respectively bcl(_)w it, the lowest being 4 feet above the ground level. The station as des-

a3 originally built in 1843 in connection with the operations of the Pilibhit Serics. When visited in 1850 in
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connection with the operations of this series, four-fifths of the tower had tumbled down and had to be repair

. . . . i y ed’ b t
pillar anfi 1ts upper mark-stone were found in good preservation. The directions and distances of tlxepcircunyj:ceilhte::ﬁ“m
are :—Lilpur Imrat N.E., mile }; Udepur Khurd E. by N., mile 4 ; Pepuria Dutha W., miles 1} ; and Simaria N.N.W. mi]eﬁ?
) W

XI_X. Piparia Tower Station, lat. 28° 20, long. 80° 11'—observed at in 1843 and 1850—is situay
on an extensive grassy plain between the Gumti and Juknia rivers, about 4 miles E. of the large village ¢
Gularia, and 3 miles W. by N. of Tilakpur on the road from Puranpur to Khutdr, It is in the lands of [
village of Rdmpur, tahsil Pawdyan, pargana Khutar, district Shihjabdnpur, '

The station consists of a solid tower of sun-dried bricks set in mud cement, enclosin
feet in height of which the upper portion is isolated; there are five mark-stones, one in the u
four others at 1, 5, 13 and 2} feet respectively below it, the lowest being 4 feet above the ground level.  The sty
described above was originally built in 1843 in connection with the operations of Piliblit Serics. When visited in 1850,
conpection with the operations of this series, the tower was found completely destroyed, and had to be rebuilt, but the cony
pillar and its upper mark-stone were uninjured. A new tower of turf was constructed round the pillars.  The approxiny:

directions and distances of the circumjacent villages are:—Dundwa S.E., mile %; Jamunia S. by W., miles 1}; Guia N. by,
mile 1; and Tajpur Duobri E., miles 14. '

g a solid pillar of masoury %
pper surface of the pillar,

XX. Sultinpur Tower Station, lat. 28° 25, long. 80° 19'—observed at in 1842, 1844 and 18-
situated about § of a mile N. N. E. of the village of Sultdnpur, 53 miles N. by W. of the well known e
called Seramau, and 8 miles E. 8. E. of the large village of Jatpura. It is in the lands of the village¢
Sultdnpur, tahsil Pawdyan, pargana Khutdr, district Shahjahanpur.

The station consists of a tower of sun-dried bricks enclosing a solid masonry pillar 28 feet high and isolstedini
upper portion having 5 mark-stones one at the upper surface, the others at 1, 7, 15 and 23 feet respeetively below it, thel
being 5 feet above ground level. The station was built in 1842 in connection with the operations of the Piliuhic Series, s
when visited in 1850 for the observations of this Series, the tower as wcll as the upper portion of the pillar was found oe
pletely destroyed. A mark-stone was found at a height of 13 feet from the ground and fro.rn‘ this point the plllar. was i
to its original height and the outer tower reconstructed. It was reported to have been much injured by .the heavy rains of ][Sﬂ
The approximate directions and distances of the circumjacent villages are:—Gopilpur W. by N., miles 2}; Chatipur N¥
miles 14; and Tanda S.W., mile 1.

XXI. XKarii Tower Station, lat. 28° 16', Iong. 80° 19'—observed at in 1843, 1844 and 1!_350—is smmlej
on low ground in the midst of a dense forest, and close west of the Katna stream, about 5 miles N. N. EL
the town of Khutir, and 22 miles 8. W. of Mailani on the metalled road from I’ilib_hit;’ to Lakhimpur.
is in the lands of the village of Hirpur, tahsil Pawdyan, pargana Khutdr, district Shahjahinpur.

The station consists of a circular tower of sun-dried bricks enclosing a solid masonry pillar 26 feet thh]me:‘dh';
the upper portion is isolated. It has 5 mark-stones, one at the upper surfa.ct.? of the pi_llgr and the_ ot_hers a_]tgl"y’l'conllfﬂ":
feet respectively below it, the last being 5 fect above ground level. The station was originally built in 184 fe ot
with the operations of the Pilibhit Series, and at that time the height being found insufficient a temporary squﬂll At
sun-dried bricks was raised above the circular tower, and a mark-stone plumbed in its upper surface at 2 heig e 1
inches above the pillar. When revisited in 1850 in connection with the operations of the‘N.E. Longitudinal ‘b'gllllc‘:“ ot
and its upper mark were found undisturbed but the tower required extensive repairs. bubsequeptly the sé‘.at}e ci;cuﬂ!j .
to have sustained much injury by the heavy raius of 1879. The approximate d\rect}ons‘ and Vd\sta_nceso I
villages are :—Chéndpur N., miles 3}; Damodarpur N.E., miles 2% ; and Nadhautah Debi Diés S.W., miles 13.

XXII. Rémuépar Tower Station, lat. 28° 22/, long. 80° 29'—observed at in 1850—is Slt(llla;g‘liq
S. of a stream, about £ of a mile W. by N. of Ramudpur village, 2} miles . W. of Bandi, an anz:B"-
N. N. W. of Bhira. The station is in the lands of the village of Piparia, tabsil Lakhimpur, parg

distriot Kheri,

rees

The station consists of a temporary tower composed of earth supported by strong posts an(z g;a?eccl:e:n‘:lf la"“
closing a solid masonry pillar 28 feet high, 6 feet square at base and circular at top with a diameter o e st
mark-stones, one at the top and the other at the bottom of the pillar. The original station of this name ks site FT
connection with the Amia Meridional Series was entirely washed away by the rising of the Chauka n{;&;cn ciaited by
of the present station which was built in connectio_n with the work of the N.E. Longltudlm‘\l Stlarl(}:-de ation it 380 fe
Heaviside in 1885 in the course of latitude operatious no upper mark-stone was found. The mt:‘ o e 13 e
of the tower station. The directions and distances of the circumjacent villages are :—Piparia S.E. by 3.,
mile §; and Jankapur 8.8.E., miles 1}, ok

. nd 18

XXIII. Kokra Tower Station, lat. 26° 12/, long. 80° 28'—observed at in 1833, 1?33ﬁ1%4j3h§ b1
is situated on a flat ground on the western verge of an extensive jungle, ﬂbOUtk’t lzéhe to Bhira a0t I
large village of Kokra near the intersection of the main roads from Go]ziI Gkora tT]:llsil Mubamd,
Aliganj Kbas to Pilibhit, The station is in the lands of the village of Kokra,
Haidardbad, district Kheri,




DESCRIPTION OF PRINCIPAL STATIONS. 13—r

station consists of a tower of sun-dried bricks 26 feet high enclosing a solid masonry pillar, circular and isolated in
» part, having mark-stones at top and bottom and 3 others at intervals of 2, 6 and 12 feet reepectively above the lowest
the P 2Pfee;. below ground level. The station as constructed in 1833 for the Amda Meridional Series was a tower of sun-
whlch l:s. ks and mud cement 25 feet high with 2 mark-stones, one 2 feet below the level of the ground, the other at the
dried ngt tile tower.  In 1843 when visited in connection with the operations of the Pilibhit Tar4i Series the upper mark-stone
sarface :in and th;a tower was in a dilapidated condition. The entire structure was then dismantled and a new tower, 26 fect
w'ﬂlm;;strgcted enclosing a central isolated pillar of solid masonry, containing mark-stoues at intervals of 2, 6, 12, 18, 24 and
l;sgfeect respective’ly above the lowest and original mark of 1833 wh.ich was 2 feet below ground level. On being revisited in 1.850 in
connection with the N.E. Longitudinal Series the upper portion of' the pillar and tower were found destroyed. The pile was
dismantled to within 10 feet of the ground when a mark-stone having been found the plll§r and tower were rebuilt from this
oint (in the normal of the lower mark) and a fresh mark-stone fixed at the surface of the pillar. This is the present structure
:s described above, In 1871 the pillar was reported to have partly fallen down. The dlrect'mns and distances of the eircumjacent
ages are :—Kamaria 8., miles 14 ; Babuapur N.N.E,, miles 24 ; and Paharapur 8.8.E., miles 1}.

The

vill

XXIV. Rémnagar Tower Station, lat. 28° 17’, long. 80° 39’—observed at in 1838, 1844 and 1850—
is sitnated immediately to the west of the large village of this name, about 53 miles N. W. by W. of the
Sirsi ferry across the Chauka river and on the main road from Lakhimpur. The station is in the lands of the
village of RAmnagar, tahsil Lakhimpur, pargana Bhur, district Kheri.

The station consists of a circular tower of sun-dried bricks about 18 feet in diameter at top and enclosing in its upper
portion an isolated pillar of solid masonry 3 feet 2 inches in diameter and 4 feet 2 inches high. There are 3 mark-stones, one at
top and bottom of the pillar and a third at ground level. When originally built for the Amda Meridional Series the station
consisted of a circular tower of sun-dried bricks 18 feet in diameter and 23'8 feet high, but when visited in 1844 by Captain
DuVernet it was found necessary owing to a village intercepting the view to a forward station, to erect the pillar 4'2 fect high as
above described above the original platform, thus giving the entire structure its present height of 279 feet. When revisited in
1850 the pillar and platform were both found in good preservation. The dircctions and distances of the circumjacent villages
are:—Bijua W. by S, miles 23 ; Gauri E. by S, miles 1} ; Khénpur N.W. by N., miles 24 ; and Ramshurapur 8.W., miles 1}.

XXYV. Dablelnagar Tower Station, lat. 28° 4/, long. 80° 39—observed at in 1838, 1844 and 1850—
is situated on the summit of the mound on which the village of Dahlelnagar stands, about 4 miles S. E.
of the large village of Aliganj on the metalled road from Lakhimpur to Pilibhit. The station is in the lands
of the village of Dahlelnagar, tahsil Lakhimpur, pargana Aliganj, district Kheri.

The station consists of a tower of sun-dried bricks 28 feet high enclosing a solid pillar of masonry isolated in the
upper portion and having 2 mark-stones one at top and the other at bottom. The station was originally built in conuection
with the Amia Meridional Scries and when revisited in 1844 and again in 1850 in the course of the N.E. Longitudinal Series
the pillar and mark-stone were found intact but the tower needed repairs. The pillar was reported in 1871 to have partly fallen,
down. The directions and distances of the circumjacent villages are:—Bhurkunda S.W., miles 1}; Khdnpur N.E. by E.
mile §; Kanchanpur N., mile § ; and Phuta Kuan S.S.E., mile §. ’

XXVI. Hilgi Tower Stotion, lat. 28° &, long. 80° 48'—observed at in 1844 and 1850—is situated
0? the north bank of the Chauka river on a slightly elevated piece of ground, the site of the ancient village
of Hilgi, and about 42 miles N. of Phulbihar near the northern extremity of a metalled road leading north

gzrélriLakhimpur. The station is in the lands of the village of Hilgi, tahsil Lakhimpur, pargana Bhur, district

ing ones utT'het stntllon consisted of a solid masonry pillar 38 feet high with mark-stones at top aud bottom and some interven-

en visite)(;l'e"i?;; of 6 feet apart. When first observed at in 1844 no tower was constructed—a scaffolding being used instead.

wer entirols ::l : ?the pillar was found intact and a temporary turf tower was erected for the observatory tent. The station

Srinagar K1 ashed away by the Chauka river in 1869. The directions aud distances of the circumjacent villages are:—
g as 8., miles 24 ; Basaha 8. W., mile 1; Mehdi W. by N., miles 2; and Gangapur N.E. by N., miles 14.

o0 the _tXXVII. Saidhari Tower Station, lat. 27° 58', long. 80° 47'—observed at in 1844 and 1850—is situated
site of an ancient town elevated about 40 feet above the level of the surrounding country, about 1%

mileg N. of town of Lakh{ m : .. . . A . ¢
PRrgana and disers Kil.lerli.mpur. The station is in the lands of the village of Saidhari, tahsil Lakhimpur,

ep and E’:Elos;n;lon co?sllsts of a circular tower of sun-dried bricks 22'5 feet high, 16 feet diameter at top with a flight of

Stones 5 others n l‘gvlal soit masonry pillar 34 feet square at top, isolated and coutaining besides the top and bottom mark-

g0 preservation, l)ﬁtl Itl;'l intervals of 4 feet above the foundation. When revisited in 1850 the pillar and mark-stones were in

mile §; Fatehpur § ¢ tower needed repairs. The directions and distances of the circumjacent villages are :—Bsludi N.E.,
' pur 8.8.E,, mile §; Sangérpur N. by I., mile 3; and Madaniin W., mile 3.

situated zﬁxyll{. Kuthin Tower Station, lat. 28° 3, long. 80° 56'—observed at in 1844 and 1850—is
river, The strz:t'e evated site in the village of this name, about 8 miles 8. of the Minaha ferry on the Chauka
100 18 in the lands of tho village of Kuthia, tahsil Lakhimpur, pargana Srinagar, district Kheri.
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_The station consists of a solid masonry pillar 225 feet hi
bottom with 3 others at 6, 12 and 18 feet respectively above the 1

troyed and only 4 feet of the pillar was found entire. This was removed and a new pillar erected to the origi ight ay
above and a turf tower built round it. The directions and distances of the circum]Pacent villages areiirilg(;z:: hf‘,lght'a]!m
Bel 8.W., mile 3; Jamania N.W. by N, miles 13; and Chaneli N, by W., mile 1. v el

gh enclosed in 2 turf tower and hes mark-stones
atter. When visited in 1850 the tower had been \:]:ntlfy (;:!

XXIX. Asogapur Tower Station, lat. 27° 53, long. 80° 56’
situated on a mound rising about 12 feet above the level of the annual i
close west of the village of Asogapur, and 22 miles N. E. b
town. The station is in the lands of the village of Asogap

—observed at in 1844 and 1850~
nundation of the Chauka river. Ity
y N. of Mohola on the main road to Lakbinpy
ur, tabsil Lakhimpur, pargana and district Kher,

The station consists of a turf tower 24 feet high enclosing a solid masonry pillar having mark-stones at top and huit
and 2 others at 6 and 15 fect respectively above the latter. When visited in 1850 the tower was found in ruins and the uppq
mark-stone removed, this was replaced and the turf tower built round the pillar. The directions and distances of the eir

. . . . 3 . c ‘.
cent villages are :—Nakha S.8.E., mile §; Sahajni N., mile 4; Pandri S.W., miles 14; and Jagsand N.W. by N., miles lglump

XXX. Dhaurabra Tower Station, lat. 28° ¢, long. 81° 5—observed at in 1844 and 1850—is situgts
within an old fortress in the centre of the village of Dhaurahra, the site of the station is about 16 feet alo
the level of the surrounding country, about 53 miles 8. 8. E. of the large village of Kafara, and 61 miles 87,
of Mattera on the right bank of the Gogra river. The station is in the lands of the village of Dhaunln,
tahsil Nighdsan, pargana Dhaurahra, district Kheri.

The station consists of a tower of sun-dried bricks 22 feet high and 13 feet in diameter at top, enclosiog a silf
masonry pillar isolated, and having besides the mark-stones at top and bottom, 3 others at 6, 12 and 18 feet respectively abor
the latter. When visited in 1850 the tower and pillar were found in good preservation. The directions and distanees of i

circamjacent villages are:—Karawin W.S.W., miles 2}; Babrt S.E., miles 2; Shihpur W. by N., miles 2}; and Chatkia
N. by L., miles 3.

XXXI. Lékhun Tower Station, lat. 27° 49, long. 81° 7'—observed at in 1844 and 1850t
situated in the centre of the village of this name, on a site rising 13 feet above the level of the annul
inundation of the Chauka river, about 6} miles N. N. W. of the large village of T'ambaur on .thevllnet‘nlled
road from Malapur to Ldaharpur. The station is in the lands of the village of Lakhun, tahsil Nighiw,
pargana Dhaurahra, district Kheri.

The station consists of a tower of sun-dried bricks 24 feet high and 13 feet in diameter at iop, enclosing a_sqlid n}asﬂﬂf‘,]
pillar haviug mark-stones at top and hottom and 2 others at 2 and 8 feet respectively above the latter. When revisited in 18
the pillar and mark-stone were fomnd in good order but the tower needed repairs. The du'cctlongz and distances of th.tlt mﬂm:‘i
jacent villages are :—Parsia N, by W., mile 1; Fatehpur S.W., wile }; Chaunra N.E. by N., miles 1}; and Kamharia Kb
N.E. by K., miles 14.

XXXII. Chalua Tower Station, lat. 27° 56', long. 81° 15'—observed at in 1844 and 1850—1s sntuasﬁi
about } a mile E. N. E. of the small village of this name, close to the right bank of the Gogra river, ?nhsi)l
miles N. E. of the large village of Isanagar. The station is in the lands of the village of Chalua, ta
Nighdsap, pargana Dhaurahra, district Kheri.

The station consists of a tower of earth supported by strong post at the corners and sides enclosing a solid r]n::::fy‘!‘{‘“:
24 feet high and having mark-stones at top and bottom, with 2 intermediate ones 8 and 16 fect respectively above t(lilet ﬂwﬂ ot
revisited in 1850 the mark-stone at top had been dug out and removed. It was replaced and th'e‘prese.r.lt mu :ml fris
described was put up round the pillar. In 1871 the pillar was reported as partly fallen down. The dl‘;‘?cstl(‘){’w s 2; i
of the circumjacent villages are :—Khairatigarh S.S.E., mile {; Murélsing N. by W., mile {; Palha W.8S.W,,
Kabarha W., miles 2.

XXXIII. Bela Tower Station, lat. 27° 47, long. 81° 18'—ohserved at in .1844 anfl 18r50—f—lilflt:3:;‘]
on a slightly elevated piece of ground on an island in the Gogra river, about a mile N. N. ’? 0 Malapur®
village of Bela, and 3% miles W. N. W. of the large village of Dakia on the metalled road rolm o
Shiu?)ur. The station is in the lands of the village of Patak Purwa, talsil Ndnpara, tiluka Malapur,
Bahraich.

. . ‘b and 3} fet
The station consists of a tower of earth and strong posts enclosing a solid masonry pl]lln'r t2]»l' t‘i:er]bh\\ﬂu‘,n i
square at top having mark-stones at top and hottom and 2 others at 2 and 8 fect r.eslxechvelyt ?]))r):ls""ls‘ thcvpiilm‘ to stens
in 1850 the pillar and mark-stone were found uninjured aud the present C{Il’[hcl‘l t()\\.(‘.l was pu rl'diut'\n(‘(‘s of the circnmjact
The station was reported in 1893 to have been ent away by the Gogra river. 'lhe)dnechi)}m an Sh.) 'N 5 mile 1; aud o
villages are:—Ménjha S.W. by S, wiles 2; Chandauli N.W. by W, miles 24 ; Purwa Umrau Sing N.B.,
E., miles 34,
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XXXIV. Khinpur Tower Station, lat 27° 39, long. 81° 9'—observed at in 1844, 1845 a_nd 185Q—is
ituated in the centre of an old fortress in the village so called, about a mile 8. of Sikri, and 4 miles NNN. W,
;If uthe larze village of Seota. The station is in the lands of the village of Khdnpur, thina Tambaur,

pargana Kundri, district Sitapur.

The station consists of an earthen tower 12 feet high with diameters at top and bottom of 13 and 17 feet respectively
enclosing a central solid pillar of masonry having mark-stones at 6 and 12 feet respectively above the base. It was originally
puilt in 1844, When visited in 1845 at the close of the Karira Meridional Series and again in 1850 in connection with the
operations of the N.E. Longitudinal Series the mark-stone a'nd pllla}- were found intact, b}xt it was necessary to repair the
carthen tower. The directions and distances of the circumjacent villages are:—Haraia Pind N. by W., mile §; Pikampur
$.W., mile 4 ; Mauraria Kalan S. by W., mile 1; and Jamoli S.E., miles 2.

XXXV. Masi Tower Station, lat. 27° 38, long. 81° 23'—observed at in 1844, 1845 and 1849—is
situated in the centre of the village so called, on a site about 8 feet above the level of the annual inundation,
about 3 a mile E. of the metalled road from Sisia thina and bazar to Baispurwa, and 3 miles 8. of the
Jatter. The station is in the lands of the village of Masi, thina Sisia, pargana Fakhrpur, district Bahraich.

The station consists of a circular earthen tower 24 feet high, 40 feet in diameter at base and 18 feet at top, enclosing a solid
pillar of masonry having mark-stones at 3, 8 and 24 feet respectively above the base. A staircase of burnt bricks and mud
cement leads to the summit of the tower. When originally built in 1844 the tower was only 11 and 18 feet respectively in its
upper and Jower diameters and when visited in 1845 at the close of the Karira Meridional Series it was found in good preser-
vation, “When revisited in 1849 in the course of the operations of the N.E. Longitudinal Series the mark-stone at summit
and the upper 4 or 5 fect of the pillar werc found removed. The pillar was rebuilt to its original height, a new mark-stone
embedded (in the normal of the centre of the pillar) and the surrounding tower cxtended to its present dimensions. The direc-
tions and distances of the circumjacent villages are :—Singia Nasirpur N.W., miles 14 ; Dilddrsing W. by S., miles 1}; Pandit
Gauri S.E. by Ii., miles 14; and Bilhaura S. by E., miles 14}.

XXXVI. Atkonawa Tower Station, lat. 27° 46, long. 81° 30'—observed at in 1850—is situated on
the site of a deserted village on the western extremity of the high ground E. of the Dharsoti stream, about
1} miles N. W. by W. of the large village of Asua, and 23 miles W. by N. of Charsanda village which is
cose W. of the metalled road from Bahraich to Nanpara. The station is in the lands of the village of
Muhammadpur, tahsil and pargana N anpara, district Bahraich.

The station consists of a solid masonry pillar 30 feet high, 6} feet square at base and 4 feet diameter at top, surround-
ed by an e’a‘rtheq mound 20 feet Ligh, on the top of which a tower of sun-dried bricks 10 feet high and 14 fcet square has heen
erected.  The pillar. has a mark-stone embedded in its upper surface. The directions aund distances of the circumjacent villages
are:—Muhammadpur §.E., mile § ; Masidnagar S.W, by S., mile 1; Bighauli W.N.W., miles 13; Sarian N.E., miles 1}.

e o XXXVII. Andrkali Tower Station, lat. 27° 36’, long. 81° 37'—observed at in 1849—1is situated on
thesto of a desorted village on the western side of a jhil or marsh called Anirkali, about a mile N.W. by
- of the large village of Singhaparisi on the metalled road from Bahraich to Bhinga, and 2 miles N. by E.

(;;altxlr]:ficclilty of Bahraich. The station is in the lands of the village of Ratnapur, tahsil, pargana and district

pillar 64 fe’l(:ltre station consists of a tower of sun-dried bricks 30 feet high and 14 feet square at top, enclosing a solid masonry
b square at base and 4 feet diameter at top with a mark-stone in its upper surface. A staircasc leads to the top of

the tower,  The directions a i i j i |
N and distances of the circumjacent villages are :—Banwiri Gopilpur N.W., miles 14; Rasiali Janial
NNW., miles 1}; and Bakshipura S., miles 14. : ) o o n

the . WXCXXY‘Hg. Dadaura Tewer Station, lat. 27° 43’, long. 81° 43"—obscrved at in 1849—is situated on

luree Villa‘t'eort!llc\i 0l an old fon"tres.s about 1 of a mile 8. of the village so called, 3% miles S. W. by W. of the

The station -0of Madhawa, and 6 miles N.W. by W. of Fatuhapur on the metalled road from Bahraich to Bhinga.
n is in the lands of the village of Dadaura, tahsil and pargana Nanpara, distriet Bahraich.

The stati ; .
4 feet (]ianPcet::a:tm; consists of a kacha tower 14 feet square at top, enclosing a solid and isolated pillar 6§ feet square at base,
g op and 30 feet high. It has a mark-stone on its upper surface. The directions and distances of the

Sircumjacent villa are ; .
. 265 ate G hanstor b . . . : .G . N : . . -
e il Galga]lm“; N nlmc : y N., mile 1; Gopéira Sarai E., miles 13; Ganespur N.E.,, mile 1; Utganian W. by

eastern h:{nl)ffflf} ’ﬁilakpnr '11‘ower. Station, lat. 27° 33, long. 81° 47—observed at in 1849—is sitnated on the
Bahraich 0 Tleay, ank, ﬂb(l)ut 3 8 mile W. of the village so called immediately N. of the metalled road from
: tauna, and 2} miles W. by 8. of the large village of Subkha. The station is in the lands of the

Vl“, (g m: .
130 of Lilakpur, tahsil Balraieh, pargana Ikauna, district Bahraich.

. The stati i ; . .
a wolid is"latt.’d::::)oi:nmﬁ;s Of, atower of sun-dried bricks 28 feet high, 18} feet square at base, and 14 feet square at top, enclosing
¥ pillar having 2 mark-stoues embedded therein, viz., oue at top, the other 2 feet perpendicularly below it.
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A staircase 5} feet wide leads to the summit of the tower.

The directions and distances of the cf j i
Kamaulia 5.W., mile 1; Sitkanajotkesho W., miles 14; Blita S, miles 13, " get i

ura N.E,, miles 1} ; and Gilaula E. by S., miles 1}.

) XL. Newfida Tower Station, lat. 27° 40’, long. 81° 54'—observed at in 1849—is situated about 3¢
a mile W. of Parsrdmpur village, 3 miles N. by W. of the large village of Naubasta, and 3¢ miles §. g, 1y ]01
of Hasnapur on the metalled road from Bahraich to Bhinga and 3% miles 8. W. by 8. of th '

- L e latter towp,
station is in the lands of the village of Newaida, o e

tahsil Bahraich, pargana Bhinga, district Bahraich,

The station consists of a tower of sun-dried bricks 28 feet high, 20 feet square at base and 14 feet s
a solid masonry pillar 64 feet square at base and 3-9 fect diameter at top with 2 mark-stones embedded
the other 2 feet below it. A staircase 5} feet wide leads to the summit of the tower.
river Répti in 1877. The directions and distances of the circum
miles 1} ; Patna N.W., miles 1} ; and Gopi N.E. by E., miles 1},

quare at top, enclosiy
therein, one at topad
The station was washed away by (i
jacent villoges are:—Chitaipur S., mile 3; Kundri WSH,

XLI. Isrdpur Tower Station, lat. 27° 29, long. 81° 57'—observed at in 1849—is situated on the sit
of a deserted village, about § of a mile E. of the large village of Balapur, and 32 miles S. 8. W. of Ik
on the metalled road from Bahraich to Balrimpur. The station is in the lands of the village of Istipu,
tahsil Bahraich, pargana Ikauna, district Bahraich.

The station consists of a tower of sun-dried bricks 27 feet high, 20 feet square at base and 14 feet square at top, enclosi
an isolated masonry pillar G4 feet square at base and 4 feet diameter at top with 2 mark-stones embedded thercin, one in its e
eurface and the other 2 feet perpendicularly below it. The directions and distances of the circumjacent villages are :—~Lalitnsu
N.N.E., mile {; Pendit W.N.W., miles 1}; Tirra W.S.W., miles 1}; and Bilanagar Kundri S.W. by S., miles 14,

XLII. Manichauk Tower Station, lat. 27° 37, long. 82° 5’—observed at in 1849—is sitnated abu
3 a mile W. of the road from the village of Karmaiti to Lachaunagar which is close to the N. bank of th
Rapti river, and 1£ miles 8. E. of the village of Padri. The station is in the lands of the village of Manichai,
thana and pargana Balrampur, district Gonda.

The station consists of a kacha tower 20 feet square at base and 14 feet square at top, enclosing a solid and isolated pliu
64 feet square at base, 3} feet diameter at top and 28 feet high, It has a mark-stone at top and another 21 feet below it. Th
directions and distances of the circumjncent villages are Arnahwa N.W., mile 4; Ratanpur N.E. by E., mile 1; Dhau
S.E. by E., mile 1; Amarnagar S.E. by 8., mile 1 and Marahna S.W,, mile 1.

XLIII. Saibara Tower Station, lat. 27° 27, long. 82° 6'—observed at in 1847 & 1849—is situstel
at the N. W. angle of a square tank N. W. of the village of Saibara, about 2} miles W. by S of 'the %ﬂ:ﬁg
village of Sekharpur Gangapur, and 53 miles W. N. W. of the town of Balrimpur at the junction Otb'
main roads from Utraula, Ikauna and Gonda. The station is in the lands of the village of Saibara, thin
Balrampur, pargana Utraula, district Gonda.

The station consists of an earthen tower 24 feet high, enclosing a solid masonry pillar having mark-s'tones}ta‘!v::l’f,o :Ed
2, 8 and 14 feet respectively above the base. Built in 1847 in connection with the Gurwani Meridional Sel'lteS,i]lla -
ir,ltact when visited in 1849 in connection with this series.. The directions .and distances of the clrcum]acel'llesvu g
Sardpur 8.E. by E., miles 14; Baizpur 8.8.E., miles 1} ; Baraipur W. by S., mile }; and Belwa N.W. by N., mi .

. - o ' o ’ s — 'tuated aboul
XLIV. Lobh4pania Tower Station, lat. 27° 83’, long. 82° 15',—observed at in 1849—1is sl e
2 of a mile E. of the bec{’ of the Kharjhar Nadi, 53 miles 8. W. by W. of the large village of Lﬂlnagizzl‘]‘::;‘;;q‘;
Y 5 mile W. of the road from Tulsipur to Hararia, and 94 miles N. N. E. of Balrdmpur on the me s
from Ikauna to Utraula. The station is in the lands of the village of Lohépania, thina Balrfmpur, P4
Balrimpur, district Gonda.

13t

. . - . ares
The station consists of a kacha tower, 14 feet square at top, enc]o;mg z;hsohczl ?ndt l;zll?;di tplllarllrhfeﬂdfiizgg‘;s i
s feet diameter at top and 24 feet high, It has a mark-stone at top and another ee it. e §; Rimgy
11)?::211?333 i; the circumjacegt villages are :—S#ihebnagar E., mile { ; Jahindih E.N.E., miles 1}; Loh4pania N., miie i ©
S.W., miles 1}; and Pathdnjot N.E., mile .

o ’ 3 1849’
XLV. Bésadela (Bénsidila) Tower Station, lat. 27° 24, long. 82 17 —olbseljlved ];)lt én I}}Si}l zﬂg orntt
is situated about a mile N. of the metalled road from Balrimpur to Utraula, 63 1’r}’1'e§1J B, e station 9
and 91 miles N. W. by W. of the latter, and 1§ miles 8. by W. of the village odea]g at,
the laf:lds of the village of Bésadela, thina and pargana Balrimpur, district Gonda.

i i illar 20 feet bigh

The station as built in 1847 consists of an earthen tower enclosing a centrnl,_ls'i)lntegl I:azﬁzryl,atl:;lr. When 10

having a mark-stone at top, another at bottom and others 7 and 13 or 14 feet respectively o ?v't O tion appen”

1ay :25‘ in 1849, in the course of operations of the North-East Longitudinal Series, no alterntlc;)n :1[;1 l;ﬁle o daipur W,
;:v"e been made. The directions and distances of the circumjacent villages are :—Tendua N.E. by N,, H

miles 14 ; Deorawan S.W., miles 14; and Madhwajot 8., mile 3.
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XLVI. Tulsipur Tower Station, lat. 27° 81, long. 82° 26'—observed at in 184.19—is _situated on the

tern bank of a strcam, % of a mile S.by E.of the 8. E. corner of a large tank immediately S. of’ the

weswlled road from Utraula to Bishanpur Tantanwa, and 2 miles 8. E. by S. of the large village of Paitan.
'i.‘llfe st:;tion is in the lands of the village of Tulsipur Khds, thina and pargana Tulsipur, district Gonda.

The station consists of a kacha tower 20 feet square at base and 14} feet sqnareat top, enclosing a solid and isolated pillar
64 feet square at base, 33 feet in diameter at top and 25 feet high. It has a mark-stone at top and another 2 feet below it. 'The
divections and distances of the circumjacent villages are :—Tulsipur N., miles 1}; Ramwinpur W., mile 1; Gainrahua S, by W,,

pile §; and Madhnagri 8.E. by S., mile 1.

XLVII. Majhawa Tower Station, lat. 27° 21’, long. 82° 29'—observed at in 1849—is situated ahout
Lof 2 mile S.8.W. of the village so called, 2 miles in the same direction of the large village of Pepra Khés
(‘m the road from Raula to Biskhuhar, and 4} miles 8. W. by W. of the latter. ‘Lhe station is in the lands
of the village of Majhawa, thina Utraula, pargana Balrdmpur, district Gonda.

The station consists of a kacha tower 20 feet square at base and 14 feet square at top, enclosing a solid and isolated pillar
7{eet square at buse, 33 feet in diameter at top and 30 feet ]_1igh. It has a mark-stone at top and anoth_cr 2 feet below it., The direc-
tions and distances of the circumjacent villages are :—Aintahi N.N.E., mile 1; Naudiha E.N.E., miles 1}; Ramuapur N.N.W.,
mile 3; and Jankdr S. W, mile §.

XLVIII. Ganespur Tower Station, lat. 27° 28, long. 82° 36'—observed at in 1819—is situated
immediately east of the road from Bishanpur Tantanwa to Budhi, about 4 miles 8. 8. W. of the former and
52 miles N. of the latter. Tlie station is in the lands of the village of Ganespur, thina and pargana Tulsipur,
district Gonda.

The station consists of a kacha tower 20 feet square at base and 144 feet square at top, enclosing a solid and isolated pillar
64 feet square at hase, 4 feet in diameter at top and 25 feet high. It has a mark at top and another 2 feet helow it. The direc-
tions and distances of the circumjacent villages are:—Panchpirwa N.E. by N, miles 4; Sonhati N.E. by K., mile 1; Aurahwa
NN.W,, mile | ; Dhowihi 8.W. by W., miles 1{; and Madhwanagar 8.5, mile $.

XLIX. Pipari Tower Station, lat. 27° 18, long. 82° 39'—observed at in 1849 stands on the 8. W.
corner of an old fort in the village of Pipari, 23 miles 8. W. of Intwa on the main road from Domariaganj to
Semri close on the Nepal Frontier and 7 miles N. of the town of Domariaganj on the Répti river. The
station is in the lands of Pipari village, sub-division Bdnsi, district Basti,

The station consists of a tower of sun-dried, faced with burnt, bricks, mud and cement 30 feet high, 20 feet square at
base and 14 feet square at top, enclosing an isolated masonry pillar 64 fect square at base and 4 feet in diameter at top, having mark-
stoues embedded thercin at top and bottom. A stairease of burnt bricks and mud cement leads to the summit of the tower. In
1867 no npper mark-stone was reported to have been found. The dircctions and distances of the circumjacent villages are:—

%I;n{l}““ml\,}l' bly W., mile }; Semra N.E. by N., miles 1} ; Subelwa S.W., mile 1; Bhaupur N.W., miles 1} ; and Mandila Shiodat
.1, mile 1.

Goud L-_ Pathdrdi Tower Station, lat. 27° 26/, long. 82° 45'—observed at in 1849—is situated on the
TED :-B&Stl' boundary E. of the road from Domariaganj to Nepal frontier, and close N. of the Arah stream.
¢ station is in the lands of the village of Patharwei, thina Dhebarua, pargana Nagar East, district Basti.

pllr 6} fe'zltli station consists of a kacha-paka tower 20 feet square at base and 14 feet square at top, enclosing a solid and isolated

sisted Ly the (ﬂlal:e at ba’se, 4 feet in diameter and 30 fcet high. It has a mark-stone at top and another at bottom. When

brickwork last e‘I“rnu(;:' ‘l arty in 1888, the tower station was foupd in a very (llli!p.ldﬂte(l condition, there being only 44 feet of

NW. by N oo lel ircctions and (llsta_nce's of the circumjacent villages ave :—Bairia N., mile 4 ; Semra N., miles 1} ; Mahadeo
- by N, miles 1} ; Kataia N.W,, mile #; and Khankot S.8. W, miles 31.

Vated pic(}éI(.E r1’3:1nkafa_ Tower Station, lat. 27° 16', long. 82° 60'—observed at in 1849—stands on a slightly ele-

- of the hi)crl gronnd in th§ V'lll-'.l}:te of Bankata at the western extremity of a large piece of water and close

i8in the Janc, 1 road from Bz_mm vid Pac!mhr to Intwa, and 8 miles N. W, of the town of Binsi. The station
ands of Bankata village, sub-division Bansi, district Basti.

Tl i : . . .
hase and l”‘ci::atlm‘l consists of a tower of sun-dried, faced with burnt, bricks and mud cement 30 feet high, 20 feet square at
stoney cml)edd&i qtl}llme'"t top, enclosing an isolated masonry pillar 6} feet square at base and 4 feet in diameter at top, having mark-
ireet] erewn at top and hottom. A staircase 54 feet wide of the same material as the tower leads to its summit. T'he

irections and (j , : . . ; . . ;
Pachabr §. by (lgs'tt:::l: (ﬁ .the circumjacent villages are :—Khaira N., miles 14; Semri W., mile 1; Nagchauri N.E., miles 2;

LII. Para

of an olq building gawa Tower Station, lat. 27° 24/, long. 82° 56'—observed at in 1849—stands on the ruins

distant about 350 yards N. of the village of Paragawa on the southern edge of a large



18_’!. NORTH-EAST LONGITUDINAL SERIES.
piece of water about a mile S. W. of Koiri Diha at the jonction of the two ma

Misraulia, and 5 miles N. W, of Chilia. The station is in the lands of the villae
Binsi, district Basti. e © village

in roads from Chiliy gy
of Paragawa, sub-divisi,

The station consists of a tower of sun-dried, faced with burnt, bricks and m i
. i . ud cement, encl id
pillar of masonry 63 fect square at base and 4 feet in diameter at top, hav,ing mark-stounes embedde(l,therieic:]:tg tz SOlldl ;mmd
A staircase 54 feet wide of tl_lc same material as the tower leads to its summit. The directions and distances of thl; :in( ey,
villages are :—Nagthar E., mile §; Antri W., mile 1; Nabri N., mile 1 ; and Marwa N.N.E., wiles 1}. T

LIII. Bangra Tower Station, lat. 27° 13, long. 83° 1'—observed at in 1849—stands i
. S v ’ s . ) — th
of the village of that ‘name, 54 miles N. E. by E. of the town of Bénsi, 22 miles 8. of Udai;l?r v?l]‘a‘:-'esfe
the main road from Bénsi to Uska Bazar Railway Station, on the Bengal and North-Western line, The solatiol
is in the lands of Tighra village, sub-division Bansi, district Basti. '

The station consists of a tower of sun-dried, faced with burnt, bricks and mud cement 30 feet high, 20 feet sgy
at base and 14 fect square at top, enclosing a solid isolated masonry pillar 6} feet square at base and 4 feet in diameter at to e
mark-stones embedded therein at top and bottom. A staircasc 5} fect wide of the same material as the tower leads to it
summit. The upper part of masonry was reported to have been destroyed in 1867. The directions and distances of the citeug-
jsn(i;:nt \'jlllafes are :—Keotalia W., mile §; Badgaon S.W., wile ; Sonbarsa K., miles 13; Gondha N., miles 14; and Kusndi
.E., mile §.

P, batiog

LIV. Ghaus Tower Station, lat. 27° 21’, long. 83° & —observed at in 1849 —stands on the summ}
of an elevated piece of ground, the site of an ancient village, immediately west of the main road from Us
Bazar Railway Station on the Bengal and North-Western line to the Nepal frontier, about 4 miles V.l
Neura Khis village, and 55 miles N. W. of Bargadwa. The station is in the lands of the village of Glaw
Khas, thana Chilia, sub-division B4nsi, district Basti.

The station consists of a tower of kacha-paka masonry 20 feet square at base and 14 feet square at top, enclosing a solid arl
isolated pillar 63 feet square at base, 4 feet in diameter at top and 26 feet high. It has a mark-stone at top and avothers
bottom. The directions and distances of the circumjacent villages are:—Alidapur Khias N.W., miles 24; Birdpur (marke)
S.W., miles 1}; Shiupur N.W. by N, miles 24 ; and Naugarh S., miles 33.

LV. Purena Tower Station, lat. 27° 11, long. 83° 11'—observed at in 1849—is situated in the
village of this name, about 4} miles W. of Bangadhi on the main road to Gorakhpur. The station isin
lands of the village of Purena, thina Semra, pargana Haveli, district Gorakhpur.

The station consists of n tower of sun-dried, faced with burnt, bricks and mud cement 26 feet high, 20 feet squared
base and 14 feet square at top, enclosing an isolated pillar of masonry 6} feet square at base and 4 feet in diameter at top m:z
mark-stones at top and bottom, A staircase 54 feet wide leads to the summit. In 1867 only 6 feet of the structure was rcpoﬂ\;
as standing and no mark-stone could be found. The directions and distances of the circumjacent villages are +—Clainpur &,
mile 4; Tibur W. mile 4; Belagharia N. by E., mile 1; and Kuadiori 8.8.E., mile 1.

LVI. Dharamsingua Tower Station, lat. 27° 5', long. 83° 4'—observed at in 1847 and 1849—sfiﬂﬁ
on the bank of a tank 200 yards E. 8. E. of the village of that name, about 4 miles E. by N. of B.ﬂ“l_;e
village on the high road from Bansi to Khalilabad Rai}way Station on the Bengql and l\orth-'W'e_stellII} :m'
101 miles S. E. of the town of Binsi. The station is in the lands of Dharamsingua, sub-division Bans,
district Basti. .

The station consists of a tower ahout 25 feet high, 20 feet square at base and 14 feet square at top, enclosing & 'sollld 1;‘:‘”
masonry pillar with mnrk-stones. Originally built in 1847, whqu revisi_te(l in 1849 it was fo_uu(l in gopd prest‘:l‘\f}“SOQv il
alteration was made. The dircctions and distances of the circumjacent villages are :—Gaurirai N.E,, mile §; Sikri 3.V,
1; Badbia S.E. by S., mile 1; Guluur W., miles 1.

. . A the
LVII. Bharmi Tower Station, Iat. 27° 20’, long. 83° 15 —qbserve_d at in 1849—is 51t,1_1latedr.f;}epn'
E. of the high road from Bansi to the Nepal frontier about 23 miles W. of the l}astl-Gora}\‘ ltpal:l e
trijunction and 4} miles E. of the Telar stream, and 3} miles N. by E. of the large village of Lotan.
station is in the lands of Bharmi, pargana Bindyakpur, district Basti. y
; 18
The station consists of a tower of sun-dried, faced with burnt, bricks and mud cement 26 feet b)g{{, 20 t?re:.:(tl‘op- }
base and 1 feet square at top, cuclosing a solid isolated masonry pillar 6} feet aquarc at base and 4 feet in ( 1‘;\tmté oty WS
staircase 54 feet broad composed of the same materials as the tower leads to its summit. In 1867 the upper 'lﬁng o are " Bagiel
reported much broken and the mark-stone missing. The directions and distances of the circumjaceut villages are:

S.W. by S., mile }; Dharmauli N.E, by E, mile }; Barwas 8.E,, mile 1; Bakharia W, miles 1. ’
’ : _js situat
LVIII. Gharbaria Tower Station, lat. 27° &, long. 83° 15'—observed at in 1847 and 1849—188l
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shin 50 yards of the western verge of allotment No. 4 of Bhari Baisi forest, about 1% miles N. W. of
withtn yon the main road from Ragauli théna to Captainganj, and 3 miles N. E. of the former. The

sctgftlil;gui;kihnathe lands of the village of Gharbaria, thina Ragauli, pargana Haveli, district Gorakhpur.
The station consists of a solid tower 253 feet high, 20 feet square at base and 14 feet square at top,‘epc]osing a circular
nry pillar isolated and perforated with mark-stones at top and bottor_n. Built in 1847 for the Gorp Meridional Series, when
m.?o'trg iPn 1849 in connection with the operations of the N.E. Longitudinal Series it was found in good preservation. In
rg‘slilt%e tower was rcported to have been injured and the mark-stone missing. The directions and distances of the circumja-
ientl villages are :—Guplapur S.W. by 8., mile }; Chitihi Buzurg N.W. by N., miles 2; Baraipir W.S.W., miles 2; and

Phulwaria N.N.E., miles 3%.

LIX. Saunbarsa Tower Staticn, lat. 27° 11’, long. 83° 21’—observed at in 1849 —is situated about
200 yards S. W. of the village of this name, about 21 miles N. W. by N. of the large village of Semra, and
1 of 2 mile W. of Soharwalia Buzurg village which is  of a mile N. of the road from Bangadhi to Bdgipar.
’i‘he station is in the lands of the village of Saunbarsa, thina Semra, pargana Haveli, district Gorakhpur.

The station consists of a tower of sun-dried, faced with burnt, bricks and mud cement 30 feet high, 20 feet square at base
and 14 feet square at top, cnclosing an isolated and perforated masonry pillar 64 feet square at base and 4 feet in diameter at top having
mark-stoncs at top and bottom. A staircase 54 feet wide leads to the summit. In 1867 the tower was found injured and
the mark-stone missing. The directions and distances of the circumjacent villages are:—Agya N.W. by W, mile 1; Parsa
Buzurg N.E. by N, miles 14 ; Parsohiya S. by W., mile }; and Soharwalia Khurd S.E. by 8., mile %.

LX. Banarsia Tower Station, lat. 27° 19, long. 83° 27 —observed at in 1849—is situated on the
site of an ancient town, close N. N. E. of the village of Banarsia Kalin, 4} miles 8. E. of the large village
of Paisia, and 82 miles N. W. by N. of Bigipar on the road from Bangadhi to Nichlaul. The station is in
the lands of the village of Banarsia, thdna Paisia, pargana Haveli, district Gorakhpur.

The station consists of a tower 16 feet high of sun-dried, faced with burnt, bricks and mud cement 20 feet square
at base and 14 feet square at top, enclosing a solid masonry pillar 64 feet square at base and 4 feet in diameter at top having mark-
stones at top and bottom. A staircase 53 feet wide leads to the summit of the tower. In 1867 part of the tower was reported to
have been injured and the mark-stone missing. The directions and distances of the circumjacent villages are :—Sirsia N.N.E,,
miles 6; Karaila Ajgarha N.E. by E., mile 1; Karamwa Basantpur N.W., mile }; and Harmandil 8.W. by S., miles 1},

. LXI. Bigipir Tower Station, lat. 27° 11’, long. 83° 81'—observed at in 1848—is situated on the
site 'of' a deserted village, about 1 of a mile E. of Katalra village, 11 miles S. of the large village of
lfagapa}'.on the road from Bangadhi to Nichlaul, and nearly 4 miles N. W. of the town of Mabharijganj.
The station is in the lands of the village of Bigdpar, thaina Mahardjganj, pargana Haveli, district Gorakhpur.

The station consists of a tower of sun-dried, faced with burnt, bricks and mud cement 25 feet high, 20 feet square

at base and 14 feet square at top, enclosing a solid pillar of masonry G} fect square at base and 4 feet in diameter at top. A

staircase H‘ feet wide lcads to the summit. In 1867 part of the tower was reported to have been injured and the mark-stone

Elsflllg. The divections and distances of the circumjacent villages are :—Baralhra S., miles 14; Sondra E., miles 24 ; Ribiwe
£.by E., miles 2; and Barwa N.1. by N., miles 2%.

il ; L‘XII. Supur Towgr Station, lat. 27° 18’, long. 83° 38'—observed at in 1848—is situated on a slight

roadto (g}lo‘und, about 1} miles 8. W. by 8. of Sihpur village, 6 miles W. by S. of Nichlaul on the main

isin tl? orakhpur, ar}d 2% nnle_s N. W. of Parari Kaldn on the road from Bdgipir to Nichlaul. The station
e lands of the village of Sihpur, thina Maharijganj, pargana Nichlaul, district Gorakhpur.

wlid pillar’l:)hfe station chs’St? of a tower of sun-dried bricks 26 feet high, 20 feet square at base, 14 feet square at top, enclosing a

A Statrcase o1 lfrlaionrylﬁ, fect square at basg and 4 feet in diamcter at top, with a mark-stone at top and another at bottom.

Missing. 'l'hl:e de'c :\_n ¢ leads to the summit. ] In 1?!67 part of the tower was reported to have been injured “and the mark-stone

Digha\:a et irections and distances of the circumjacent villages are:—Naksa Baksa S.E., mile ; Parsa S.S.E., miles 2;
- miles 2; and Sogaura S. W, by S., miles 34.

ona mou#fYI]H' Mor:m-i Tower Station, lat 27° 10’, long. 83?‘ 42'—observed at in 1847 and 1848—is situated

8 milon Ne\%va]tcd 15 feet above the level of the surrounding country, about ; a mile E. of Hirni Nila,

Wiin r0ad foor by W. of Kothibhdr and 3} miles E. by N. of Mohanpur village which is close E. of the

Kothibly rom Gor_akhpur. to Nichlaul. The station is in the lands of the village of Morairi, thédna
ar, pargana Tilpur, district Gorakhpur.

Muare at tg‘:ee’::lt(ljoln rrcon:us.ts of a tower of sun-dried bricks and mud cement 15 feet high, 17 feet square at base and 14 feet

Mother gt l;()ttom sz a solid masonry plllnr 64 feet square at base. and 4 feet in diameter at top, with a mark-stone at top and

ave been iniur.ed ;lnd t]ltmrcase 5% fec_t fvlde leads to the _summit of the tower. In 1867 part of the tower was reported to

stavpur £ § B l'l e lnar.k-.?tone missing. The approximate directions and distances of the circumjacent villages are:—
S8, mile §; Pakri I.N.E., miles 1} ; Barwa S.8.E., mile §; and Mathanian W., mile .
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LXIV. Chanda Tower Station, lat. 27° 16’, long. 83° 48"
on the western bank of a large tank on the 8. E. portion of
N.N. E. of Chanda village, and 5% miles 8. E. of the large v
The station is in the lands of the village of Jelda, thdna Nichlaul

—observed at in 1847 and 1848 —i; «
_No. 7 Domakband J ungle, aboutlslsllh;i‘.tfi
illage of Nichlaul on the road to Gorzil(hlts
» pargana Tilpur, district Gorakhpur, pm‘
The station consists of a tower of sun-dried bricks with mud cement 26 feet high, 20 feet s
square at top, cnclosing a solid masonry pillar 64 fect square at base, 4 feet in diameter at top, with a mark-stoneat t

at bottom. A staircase 54 feet wide leads to the top. In 1867 the tower was reported to have been partly injuredofﬁl:lint(i:',];,lﬁv

stone missing. The dircctions and distances of the circumjacent villages are:—Karbathi N.E.. v ; Kald
mile §; Bijha N.W. by N., miles 23 ; and Baraipur S.W. by S., miles 3. » ¥ards 200; Kl SEyy

quare at base ang 141

LXV. Mathia Tower Station, lat. 27° 8, long. 83° 51'—observed at in 1847—is situated chel
the Banri stream, about } a mile 8. W. of Mathia village on the road from Parauna to Sabeya, and ¢ n}né

E. of the town of Kothibhdr. The station is in the lands of the village of Matbhia, thina Kothibhdr. nr
Tilpur, district Gorakhpur. ° othibhdr, pargu

The station consists of a tower of sun-dried bricks and mud cement 27 feet high, 20 feet square at base and 14 feet squn
at top, with a flight of steps of the same material, enclosing a pillar of solid masonry 64 feet square at base and 4 feetin diamerr
top having mark-stoues at top and bottom. In 1867 part of the tower was reported to have been injured and the mark-wy
removed. The directions and distances of the circumjacent villages are:—Kardah N.E., miles 2 ; Patakdauna S.E. bysl‘
mile 4 ; Kursaba E. by N., mile }; and Langri N.N.W., mile 4. '

LXVI. Balua Tower Station, lat. 27° 14, long. 84° 0'—observed at in 1847—is situated on
outskirts of a forest extending along the east bank of the Gandak river, close W. of the road from Bagi
on the Gandak to Bhawan Garhi and about } of a mile 8. 8. E. of its crossing the Argarna stream. Th
station is in the lands of the village of Balua, thdna Bagaha, pargana Majhauwa, district Champaran.

The station consists of a tower of sun-dried bricks 20 feet high, 18 fect square at base and 14 feet square at top, enclosigs
solid isolated masonry pillar with mark-stones embedded therein at top and bottom. A staircase 5} feet widg leads to the s
mit. The directions and distances of the circumjacent villages are:—Telsaudi S. by E., mile $; Madanpur S.W. by S, i
2; Balua N.N.E., miles 1} ; and Budrind E.S.E., miles 1{.

LXVII. TUpasai Tower Station, lat. 27° 5, long. 84° 1'—observed at in 1847—is situated on!hl
western bank of a branch of the Gandak river which separates Champaran from Gorakhpur di_smry
about 8 miles N. E. by E. of Naurangia village on the road from Parauna to Nichlaul. The station
in the lands of the village of Kathihai Bharpurwa, thina Parauna, district Gorakhpur.

The station consists of a tower of sun-dricd bricks 27 feet high, 18 feet square at base and 14 feet square at top, enclostg:
solid masonty pillar 6} fect square at basc and 4 feet in diameter at top, isolated and having mark-sto_nes at top and hplt&i
In 1867 part of the tower was [ound to have heen injured and the mark-stone missiug. '1"11e directions au’d distances of th'e clrgl"l'
jacent villages are :—Ikaunahi 8. W, by W., miles 3; Kathihai Bharpurwa W. by S., miles 3; and Jarir S.W. by S., miles 2}

LXVIII. Bijra Tower Statiom, lat. 27° 12, long. 84° 9°—observed at in 184/7—is built on] tbu
deserted villago site, about a mile N. N. W. of Dhakdiha village on the road from Bagaha on the N b
of the Gandak river. The station is in the lands of the village of Bdjra, thina Bagaha, pargana Majhaus:
district Champaran. '

The station consists of a tower of sun-dried bricks 20 feet high, 20 feet square at base and 14 feet squareat top,efic:;sl‘lﬁi‘
golid, isolated masonry pillar 6} fect square at base and 4 fect in diameter at top with mark-stones embedded therein at top and bor*

A staircasc 5} fect wide leads to the summit. The approximate directions and' distances of the circumjacent villages are ;— et
Bandobasti W.N. W, miles 1} ; Katkuian 8. W., miles 13 ; and Siuraha N., miles 2.

LXIX. Bakwa Tower Station, lat. 27° 3/, long. 84° 11'—observed at in 1847 and 1852——1513_1%?:]“8
about 1 of a mile N. of the road from Rajwatia to Lauria, 3 miles 8. B. by E. of the formfel‘él "
N. N. E. of the Gandak river and 1 mile E. N. E. of Chandarpur. The station is in the lands of the VE®
of Bakwa, thina Bagaha, pargana Majhauwa, district Champaran. . .

The station consists of a tower of sun-dried bricks 20 fect high, 20 feet square at base and 14 feet square st tpP:a:“r’;l:"u
a solid isolated masonry pillar G} feet square at base and 4 fect in diameter at top with mark-stones embedded therein at %

i i i i i i i f the circumjaccnt villag
ttom. A staircase 5§ feet wide leads to the summit. The approximate directions and distances o X1
}::-)c :o—l-nPatiJadh (on th: above named road) 8.E., mile 1; Ratwal 8., miles 2¢; Baldiha S.W., miles 24 ; and Kharnat#d

miles 2.

o o’ ) ’ ] — 'tuated ncﬂf‘
LXX. Rimnagar Tower Station, lat. 27° 9', long. 84 920’—observed at in 1847—is 81 s
a mile 8. by E. of the B,gmnagar Réja’s house, and % a mile E, of Belaspurwa on the road from La
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Rimnagar. The station is in the lands of the village of Baila, tappa Haveli, pargana Rémgir, district

Champaran.
The station consists of a tower of sun-dried bricks 30 fect high, 20 feet square at base and 14 feet at top, cnc]osing_ a
lid isolated pillar G} feet square at base and 4 feet in diameter at top with mark-stones embedded therein at top andlbottom. A stair-
o 51 fect wide gives access to the top. The station was reported as greatly damaged in 1872. The directions and distances
(c)?scthewcircumiacent villages are :—Pachrukha S.E. by E., miles 14; Baburi N.E. by E., mile ; Bishunpurwa S.E. by S., miles
11; sud Diu Marwa S.W. by 8., miles 1},

LXXI. Naonangarhi (Lauria) Station, lat. 26° 59’, long. 84° 24'—observed at in 1847 and 1852—
is situated on the lighest part of a hillock formed by the ruins of an ancient fortress clevated about 80
feet above the level of the surrounding country, about } of a mile W. of Lauria village on the road from
Bettiali to Gondauli Khds, and 23 miles 8. I. by 8. of the latter. The station is in the lands of the village
of Lauria, tappa Belwa, district Champaran. .

The station consists of a platform of burnt bricks and mud cement 2 feet high, and 14 feet square, enclosing a solid
iwolated masonry pillar 4 feet in diameter with mark-stones embedded therein at top and bottom.  The station was revisited in
1859 in conucetion with the operations of the Iuriliong Meridional Series but no change was made in its construction. No
trace of the station could be found in 1873, The directions and distances of the circumjacent villages are :—Padraun N.W. by N.,
mile 4 ; Pakri NN.W., mile 4; Dubaulia S.I. by I., mile 1; and Marahia $.8.E., mile }

L4

LXXII. Tarharwa Tower Station, lat. 27° &', long. 84° 80°'—obscrved at in 1847—is situated on
a dlight swell of ground, about } of a mile 8. E. of the village of this name close east of the road from
Barwa Barauti to Singdrpur, 2 miles N. N. W. of the former and nearly the same 8. 8. E. of the latter.
The station is in the lands of the village of Tarharwa, tappa Haveli, pargana Ramgir, district Champaran.

The station consists of a tower of sun-dried bricks 30 feet high, 20 feet square at base and 14 feet at top, enclosing
asolid isolated masonry pillar 64 feet square at base and 4 feet in diameter at top with mark-stones embedded therein at top and
bottowm. A staircase 5} feet wide leads to the summit of the tower. Both tower and pillar reported in 1872 to have fallen
down. The directions and distances of the circumjacent villages are :—Singdrpur W.N.W_, miles 2}; Katgharwa S.W. by §,,
miles 1} ; Narkatia W., mile §; aud Baldi N., mile 3.

. LXXTII. Sathwaria Tower Station, lat. 26° 58, long. 84° 32'—observed at in 1846 and 1847—is
situated on the north hank of the Sikrana river, about 2% miles 8. by E. of Sithi, and 3 miles N. E. by N.
of Poklaria Rdi. The station is in the lands of the village of Sathwaria, tappa Haveli, pargana Rimgir,
district Champaran,

. The station cm]sists of a tower of sun-dried bricks 251 feet high, 20 feet square at base and 14 feet at top, enclosing
ixstohd isolated masoury pillar 64 fect square at base and 4 feet in diameter at top with mark-stones embedded therein at top and
J)o,“’!n' A gpiral staircasc leads to the summit of the tower. The directions and distances of the circumjacent viliages are: —

aintia S.E., miles 8; Sathwaria N. by E., mile 1; Lakshmipur N.W, by W,, miles 14 ; Basantpur N.E. by E., miles 13.

ot LXXIV. S8ikta Tower Station, lat. 27° 2, long. 84° 41'—observed at in 1846 and 1847—is situated
t“ .te_nOl‘tllCl‘?1 bapk of a tank, about % of a mile 8. of the boundary between the British and Nepal
erritories, and 52 miles W. N. W. of Meldbi on the road along the frontier boundary, which passes within

l . . . . I H i A i
i[o'f a mile N 9f the station. 'The station is in the lands of the village of Sikta, thina Bettiah, pargana
yjhauwa, district Champaran.

t’:(lllems:nlmn CQ{lslsts o{': a tower of sun-dried bricks 22 feet high, 20 feet square at base 14 feet at top, enclosing a
o g )imslon:y. pillar 64 feet square at base and 4 feet in diameter at top with mark-stones embedded therein at top and
S, uile 4, \I] ! staircase leads to the summit. The directions and distances of the circumjacent villages are:—Parsa W. by

) i Masaha 8., miles 14; Indarwa E.N.E, mile 4; and Balua N.N.W., mile 3,

solid isola

2o am_lLX;\IXY- Biarwa Tower Station, Jat. 26° 52, long. 84° 40'—observed at in 1846—is situated about
X tle N. by E. of the hamlet of this name, 1 mile S. of the Sikrichua river and 82 miles N. W. by

- of the Cantonment at Secowlie T} LT . \ .
Pargana Majhauwas qlistriot, C%umpm-an. 1¢ station is in the lands of the village of Biarwa, thédna Bettiah,

The station consis

sohd isolated masoury pillm-ts of a tower of sun-dried hricks’ 26 feet high, 20 feet square at base and 14 feet at top, enclosing 2

T pival o 63 fcet square at hase and 4 feet in diameter at top with mark-stones embedded therein at top and
W, i (2' 'i\tlronsc l{cnds to th_c top of the tower. The directions and distances of the circumjaceut villages are :—Sirsiwa
» 5 Ratanmbla W., miles 2} ; Harpur E., miles 2; and Dhankutwa W. by N., mile 1.

LXXVI

3 mound, the site Harndhi Tower Station, lat. 26° 56/, long. 81° 49'—observed at in 1846—is sitnated on

of an old village and less than } of a mile 8. E. by S, of Harndhi village, about 15 miles
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N. W. by N. of Amudih on the road from Segowlie to Katmandu, and 8 miles N. N. W,

\ H f. . . f
The station is in the lands of the village of Harnili, thina Adapur, pargana Majhauwa, distric0 Cllampﬁpu

t Chawpayy,
o The station consists of a tower of sun-dried bricks 24 feet high, 20 feet square at base and 14 feet at 1o
a solid isolated masonry pillar 6} fect square at base and 4 feet in diameter at top with mark-stones embedded ¢
and bottom. The pillar was reported as halt fallen down in 1872, The directions and distances of the circum
are :—Kunhan N.-W., mile 3; Kharkatwa S.W., mile $; Gamharia K., miles 1}; and Rimgarwa 8.8.W,, miles‘1§.

D, enclosiy
! herein ot
Jacent rillagu

LXXVII. Bigoia Tower Station, lat. 26° 46, long. 84° 48'—observed at in 1846—is situatel 0
the north bank of the Sekriha river, about 2 miles E. by 8. of the Cantonment at Segowlie, and 21 il
N. by E. of Chapra Balias on the main road from Segowlie to Motihari. The station is in the lands of te
village of Bigoia, thana Motibari, pargana Majhauwa, district Champaran.

The station consists of n tower of sun-dried bricks 28 feet high, 20 feet square at base and 14 feet at top, encloiy
a solid isolated masonry pillar 6} feet squarc at base and 4 fect ih diameter at top having mark-stones emhedded therein at topani
bottom, The dircctions and distances of the circumjacent villages are:—Mili N.W. by W_, miles 14; Khoura N.E, by L, uia
2%; and Kethaulia W., miles 1%.

LXXVIII. Batwaia Tower Station, lat 26° 50°, long. 84° 57 —observed at in 1846—is situt
on the western bank of a tank hetween a hamlet of Narkatia village and the right hank of the Passa strem,
about 2§ miles E. by 8. of Narkatia village on the road from Segowlie to Katmandu. The station isit
the lands of the village of Narkatia, thina Dbaka Ramchandra, pargana Majhauwa, district Champaran,

The station consists of a tower of sun-dried hricks 18 feet high, 20 feet square at base and 14 feet at top, enclosings
solid isolated masoury pillar G} feet square at base and 4 feet in diameter at top with mark-stones embedded therein at topad
bottom. The pillar does not exist as reported in 1902. The directions and distances of the circumjacent villages are:—lap
N.E. by E., miles 1}; Masaha S.E. by E., miles 14; Jitpur S.E. by 8., miles 14; and Ghormarwa W.S.\W, miles 3}.

LXXIX. Ripdi Tower Station, lat. 26° 40’, long. 84° 57 —observed at in 1846—is situald
nearly 1 a mile S. by W. of the village of the same name, 2} miles E. of the town of Motihari on fie
metalled road to Segowlie, and nearly 2 miles N. E. by N. of the Magistrate’s Bungalow at Motibari, Th
station is in the lands of the village of Ruapdi, thina Motihari, pargana Majhauwa, district Champaran.

The station consists of a tower of sun-dried bricks and mud cement 25 feet high, 20 feet in diameter at base and l,l
feet at top, enclosing an isolated and perforated masonry pillar 64 feet square at base .and 4 fect in dliametcr at top having r'narl;
stones at top and bottdm. A spiral staircase 54 feet wide leads to the summit. The directions and (llst:mces_of the cxrcum]}a}ﬁ
villages are:—Gorahia N.N.W., mile }; Jamla (on the road from Motihari to Lakhnaura) W.N.W., mile1; Pataura Bhev
Nezimat S., miles 1} ; and Siswa N.W. by N., miles 34.

LXXX. Dipdhi Tower Station, lat. 26° 45, long. 86° 5'—ohserved at in 1846—is situated.O?lhf
south-west corner of a tank bank, about 3 of a mile E. by 8. of Debi Dharhawa village, ;md .the' same (lhs :llm:l
W. 8. W. of Nonaura on the road from Mirpur to Kotwa Police St:ltio'n. Phe station is in the lands
the village of Dipdhi, thina Dhaka Ramchandra, pargana Majhauwa, district Champaran.

:

The station consists of a tawer of sun-dried bricks 24 feet high, 20 feet square at hase and 14 feet at Fo‘p, :;‘fl")’;“'

a solid isolated pillar of masonry G4 feet square at baseand 4 feet in diameter at top with mark-stones embedded the.l'lcclé'l"t villlaga
bottom. A spiral staircase leads to the summit of the tower. The directions and dlstn:l.ces‘ of the %rcuu}fés >
are : — Murshadabad N. by E., mile 1; Madhopur S.W., miles 2; Rdmpur 8., miles 24; and Nimuia W. by N, m .

LXXXI. Masaha Tower Station, lat. 26° 37, long 85° 8’-.-ohserved at in 181:‘1(;—'1; Slst“f:)tf“‘g:
short distance N. of a strcam and about % of a mile 8. 8, E. of the village of Masah‘a, lfilgnr;?m; ol
raunin Masjid on the road from Motihari to Dhaka Ramchandra and a mile W. by. 8. of Na of(MnS-'lm’
on the road from Madhuban to Dhaka Ramchandra. The station is in the lands of the village
théna Dbaka Ramchandra, pargana Mebsi, district Champaran.

The station cousists of a tower of sun-dried bricks 29 feet high, 20 feet. square at base an o thercin at 10
2 solid isolated masonry pillar G} feet square at hase and 4 feet in (_lium_eter at top ?nth murk-‘stones t‘ambed‘( e o lages e
bottom. A staircase 5} feet wide leads to the summit. The directions and distances of the c]lﬂrcmq‘]la:e;
Harnathpur S.8.E., mile § ; Dhanauji W.S.W., miles 1§; Barai N.-W., miles 14; and Bara Shankar E., miles %. ]

: is situated @

‘ LXXXII. Sinaria Tower Station, lat. 26° 45’, long. 85° 16'—observed at_ in 18:6:115 ;itG“Bri“;h
the southern bank of a tank, along the north bank of which runs the boundary line b]t)l“']*i: Ramehand®
and Nepal territories, and about 13 miles N. N. E. of Dostia village on the r?ﬂd fro_ml .]a;;u-«rana Jabm
to Karimabad. The station is in the lands of the village of Karimabad, thina Shiuhar, parg

district Muzaffarpur.

d 14 feet at top, euclos™t
p an
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The station consists of a tower of sun-dried bricks 30 feet high, 20 fect square at base and 14 feet in diameter at top
. :)li(l isolated masonry pillar 6} feet square at base and 4 fcet in diameter at top, having mark-stones embedded theretn
enclosing 1 ¢ | staircase 54 feet wide leads to the summit of the tower. The direetions and distances of the cir-

. A spira N ’ e 1 . .
ﬂt";?).ci::: vlz)ﬁ}ztn:?s are :E)I&arimubad S.E. by E., mile 4; Mahadeopati N.I. by E., mile 4; Asogi S.E., mile 1; and Bbawinipur
cumj:

W. by 8., miles 2.

LXXXIII. Amwa Tower Station, lat. 26° 36, long. 85° 17'—ohserved at in 1846—is situated on
the boundary between the villages of Amwa and Belwa, about £ of a mile N. N, W. of a temple which lies
the same distance N. of Amwa village, § of a mile E. of the Bagmati river, 1 mile N. W. of a factory, and 1%
miles N. by W. of the large village of Amwa. The station is in the lands of the village of Belwa, thina
Shiuhar, pargana Babra, district Muzaffarpur.

The station consists of a circular tower of sun-dried bricks 35 feet high, 22 feet in diameter at hase and 14 feet at top,
enclosing a solid isolated masonry pillar 64 feet square at base and 4 feet in diameter at top, having mark-stoncs embedded therein
at top and Dottom. A spiral staircase 54 feet wide leads to the summit of the tower. The directions and distances of the
cireumjacent villages are;—Belva N.W. by N., mile 1; Arizi Indarwa N.,, mile ; Singihi Indarwa E., mile 4; and Bisdbi

8. by W., miles 24.

LXXXIV. Bulikipur Tower Station, lat 26° 41', long. 85° 27'—observed at in 1846 and 1849—is
dtuated on the south-eastern corner of a tank bank about % of a mile 8. W. of the village of the same
name, 3 miles 8. by W. of Daini Sugar factory, and 2 miles N. by E. of Riga on the road from Panchaur
Indigo factory to Daini Sugar factory. The station is in the lands of the village of Buldkipur, thdna
Sitamarhi, pargana Babra, district Muzaffarpur.

The station consists of a tower of sun-dried bricks 30 feet high, 20 feet square at base und 14 fect at top, enclosing
asolid isolated masonry pillar G} feet square at base and 4 feet in diamcter at top, haviug mark-stones embedded therein at top
and hottom.  Wlen the station was revisited in 1819, it was found that the pillar had deflected 6 inches from the perpendicular
and the kacha portion of the tower on the north side washed away. The directions and distances of the circumjacent villages
are:—Asoki N. by W., mile 4; Klairwa E.S.E., mile §; Sonir N.-W. by W., mile {; and Nazarpur W.8. W, miles 1{.

. LXXXV. Madanpur Tower Station, lat. 26° 31’, long. 85° 26'—observed at in 1846 and 1849—is
situated on a slightly elevated piece of ground about I of a mile N. N. E. of the village of the same name and
close . of the road from Belsund Indigo and Sugar factories to Sitamarhi, and 2 miles E. of Bishunpur. The sta-
tion is in the lands of the village of Madanpur, thdna Biland, pargana Mahila, district Muzaffarpur.

. The station consists of a circular tower of sun-dried bricks 25 feet high, 20 feet in diameter at base and 14 feet at top,
enclosing a solid isolated masonry pillar 6} feet square at hase and 4 fect in diameter at top with mark-stones embedded therein
at top and bottom and 4 others intermediately. A spiral staircase 53 fcct wide leads to the summit. The directions and distances
of the circumjacent villages are:—Padri N.E. by N., mile 4; Diwin N.W.by N., miles 14 ; Rémpur Bakhri E.8.E., miles 1};
and Benipur 8.8.W , miles 14. :

ot 3 LXXXVI. Sondahi Tower Station, lat. 26° 3%, long 85° 36'—observed at in 1849—is situated
(S.):mt 2 'of'z} mile 8. W. of the village of this name, 1} miles S. E. by E. of Jujharpati on the road from
villi“:arh'l vid Sulihara Ram to Nepal, and 6} miles E. N. E. of Sitamarhi. The station is in the lands of the
age of Kararbana, théana Pupri, pargana Mahind, district Muzaffarpur.
masonr The station cousists of a tower of sun-dried bricks 253 feet high of the usual dimensions, enclosing a solid isolated
are-—sy l“d”al‘ with mark-stones embedded therein at top and bottom. The directions and distances of the circumjacent villages
“—~Sundarpur N., mile 1; Parsa E., miles 14; Koili 8.5.W., miles 2; and Bathanun N.W., miles 14.
dose N Lg(XXVU. Humaunpur Tower Station, lat. 26° 29, long. 86 38'—observed at in 1849—is situated
marki £ OK the village of this name, about 24 miles S. W. of Sherpur close 8. of the main road from Sita-
umauo amtaul, and 43 miles N. W. by N, of Nénpur. The station is in the lands of the village of
npur, thina Pupri, pargana Nénpur, district Muzaffarpur.
The station consists of a tower of sun-dried bricks 21 feet high, enclosing a solid isolatcd pillar of masonry with

mark- .
N.W'Sbt;n‘e‘\; em};ed(led therein at top and bottom. The dircctions and distances of the circumjacent villages are :—Bhasaipur
» Miles 2; Mirzapur Gopsl N.E. by E., miles 1}; Bhedin S.S.E., miles 14; and Ratanpur W., mile 4.

ahout, 1 &XXXYIII. Pag-g:iwa Tower Station, lat. 26° 34/, long. 85° 46'—observed at in 1849—is situated
on the' m'\iu mile E. of Nargawdn and Jogia villages, 22 miles N. N. W. of the large village of Chorwat
AN road from Muzaffarpur to Nepal, and 52 miles 8. E. by 8. of the town of Sursand Asli close to

fhe Ne 11 ) n Harpul 1
‘“Stl'ict':pilu)zogftrr;d;;m:_ Ihe station is in the lands. of the village of Pargiwa, thana Pupri, pargana Basotra,
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The station consists of a tower of sun-dricd hricks 245
at top and bottom. In 1874 it was reported as partly fallen dow
of the circumjacent villages are :—Semari or Jadupati N
and Chandarsen S.I. by S., miles 13.

feet high, enclosing a solid masonry pillar v
u; 183 feet still remaining, ‘The d?rection; l;r:ﬂm-

Mopg
N.E,, mile 1; Scmahi Asli N., miles 2; Bhataunan N.W. y

(li&lln(ﬁ
N., miles 1

LXXXIX. Shihpur Tower Station, lat. 26° 25, long. 85° 47 —observed at in
about } of a mile N. N. W. of the village of this name, 2} miles E. of Jogiadeh on the road
to Nepal, and G miles N. N. W. of the large village of Kamtanl on the same road.
lands of the village of Shdlipur, thina Banipati, pargana Tdjpur, district Darbhanga.

. The station consists of a tower of sun-dried bricks 2 masonry pillar by
Ing mark-stones embedded therein at top and bottom. The directions and distances of the circumjacent vil : '

o . . lages =31
N.E. by N., mile }; Balnandwa E. by N., mile 1; Karwin S.E. by S., mile 1; and Mahiwin E.S.L., miles 2%g are =Sl

18495 situgty
from Darbliapy
The station is iy thy

4} feet high, enclosing a solid isolated

_ XC. Jarol Tower Station, lat. 26° 31’, long. 85° 56'—observed at in 18.19—is situated about 1,
mile S. 8. W. of the village of this name, 4} miles E. 8. E. of Sahar Asli, and 8 miles E. by 8. of Chors

i
on the road from Muzatfarpur to Nepal. The station is in the lands of the village of Jarol, thina Banipat,

pargana Bhala, district Darblanga.

The station consists of a tower of sun-dried bricks 26§ feet high, of the usual dimensions, enclosing a solid isohidl
masonry pillar with mark-stones embedded therein at top and hottom. The directions and distances of tle circumjacent villga
are:—Dangra W., mile 4; Hasar N.N.E, miles 24 ; Sonahi N.W. by W., miles 2; and Tola Bishunpur 8.W. by §., mile .

XCI. Chandarsanpur Tower Station, lat. 26° 23', long. 85° 59 —observed at in 1849 and 1852~
situated about § of a mile 8. W. of the straggling village of this name, about 12 miles N. E. of the villas
of Bhoje and Pandaul, and 52 miles W. N. W. of the town of Madhubani on the main road from Darblang

to Nepal. The station is in the lands of the village of Satakha, thina Banipati, pargana Jarol, distre
Darbbanga.

The station consists of a tower of sun-dried bricks 24% feet high, enclosing a solid masonry pillar having mark-sto
at top and bottom. When revisited in 1852 iu connection with the operations of the North Péirasnfth Series it was found s
good order. The directions and distances of the circumjacent villages are:—Kakraul E. by 8., miles 1}; Belaunjs NAL
miles 1§ ; Jifarabad N.W. by N., miles 1}; and Semri W.S.W., mile .

XCIL. Narhar (Naradh) Tower Station, lat. 26° 32', long. 86° 6'—observed at in 1849—is situald
close N. of the long and straggling village of this name, ‘about 4} miles 8. 8. W. of the large vlllaL'ﬁ:UI
Jaynagar on the road from Pandaul to Nepal. The station is in the lands of the village of Naradh, b
Khajauli, pargana Bachhaur, district Darblhanga.

The station consists of a tower of sun-dried bricks 254 feet high, enclosing a solid isolated masonry pillar with I[;mii
stones embedded thercin at top and bottom. In 1880 the station was reported to have been damaged ‘"“,] (lcs‘tro_ve_(} hyqlutﬂL
The directions and distances of the circumjacent villages are:—Cbitihi W. by N., miles 1}; Mahua E.S.E., miles =
Kaibiri Tola N.E. by N., miles 14.

: 50
XCIII. Bishanpur Tower Station, Iat. 26° 23°, long. 86° 9’—ol)se1:ved at in 1'84-9 il_ﬂd iﬁ: i
situated about 1 a mile N. W. of the small village of Bishanpur Shim, 2} miles N. of Rﬂmp'atl'(l)‘lll i
from Madhubani to Sugaunin Nankar, and 43 miles N. E. by E. of the town of Madhubani. The
is in the lands of the village of Bishanpur, thina Madhubani, pargana ILiti, district Darbhanga.

. . H 4 ml
The station congsts of a tower of sun-dried bricks 254 feet high, enclosing a solid masonry pl”gle;c,:i?}:tc\(‘li“‘
upper portion, and having 2 mark-stones, one at top and the other at lms-e. When. revisited in 1892 111.1:081:Jt e
operations of the North Parasnith Series it was found intact. The dlrcctlo?s an.d distances of the cn'c'uwﬂlc) 5 miﬁes 3
Sidwiri N.E., mile 4 ; Pariharpur Jabdi N.W. by N., miles 14; Mirzapur N.E., miles 14; and Magrauni V. by o,

. sq & hou
, XCIV. Mirzapur Tower Station, lat. 26° 31, long. 86° 17'—observed at in 1849—is 1\?fuflte(; : ;
200 yards S. of the village of this name, about % of a mile W. of the road from Bhaureh,mto statli)(;ll’is o
miles 8. E. by S. of the large village of Sidhap on the road from Khajauli to Nepal. The
lands of the village of Mirzapur, thina Khajauli, pargana Bachbaur, district Darbhanga.

T,
. . . s illar with math
The station comsists of a tower of sun-dried bricks 26 feet high, enclosing a solid isolated masonry P! S d

; ; ; o rw. Y
stones embedded therein at top and bottom. The directions and distances of the circumjacent villages are :—Barws
miles 1}; Ekahri E. by N., miles 2; Hanuminnagar N., mile 4 ; and Nankar N.W. by N., mile }. |

. ool ed ahot
XCV. Barsam Tower Station, lat. 26° 21, long. 86° 19'—observed at in 11849—(115 ;}iﬁtl’an "
2 of a mile N. E. of the village of this name, 3} miles S. E. by E. of Ghoghardiha on the roa
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miles N. N. E. of the large village of Jhanjharpur. The station is in the lands of the
village of Radpur, thina Madhubani, pargana Kbajauli, district Darbhanga. .

’ The station consists of a tower of sun-dried bricks 25} feet high, cnclosing an isolated solid masonry pillar with

( aine ing i it bei hen the upper

top and bottom. Only 18 feet of the structure remained standing in 1868, it being not known w pper

m;rtli“;:t?:ﬁs aE1‘];:31)(]irections and distances of the circumjacent villages are :—Dakahi S., mile 3; Dumra N.E., mile 1; Rakhwari
y .

W. miles 1}; and Andbara N.N.E., miles 3.

XCVI. Janjipati Tower Station, lat. 26° 28, long. 86° 27'—observed at in 1849—is situated about
12 mile E. of the straggling village of this name, and 31 miles in the same direction of Barll” vﬂl'age on
the road from Ransra vid Pandaul to Nepal. The station is in the lands of the village of Janjipati, thina
Phulparas, pargana Jabdi, district Darbhanga.

The station consists of a tower of sun-dried bricks 24} feet high, enclosing a solid isolated masonry pillar with mark-
stones at top and bottom. Only 12 feet of the structure was found standing in 1868, it being not known when tbe upper portion
tell. The directions and distances of the circunijacent villages are:—Bijuaba N., mile }; Lachmipur E.8.E., mile 1; Balanpati
NE., miles 11 ; and Bhonharan Siswar 8.5.E., miles 31.

to Nepal, and 63

XCVII. Bhela Tower Station, lat. 26° 19, long. 86° 28'—observed at in 1849—is situated about
180 yards E. of the centre of the straggling village of this name, on the road from the large village of
Barampur Shiunandanpur to the railway station of Ghongereria, about 1i miles S. E. by 8. of the former
and 2} miles N. of the latter. The station is in the lands of the village of Bhela, thina Phulparas, pargana
Aldpur, distriet Darbhanga.

The station consists of a tower of sun-dried bricks 25-75 feet high, enclosing a solid pillar of masonry having a mark-

stone at top and another at bottom. The directions and distances of the circumjacent villages are:—Pati Bathnaha N.N.E,,
mile §; Gurgawin N.N.E,, miles 2; Dighwa E.S.E., miles 1}; and Sangi Asli W., miles 2.

XCVIIL. Ladnia Tower Station, lat. 26° 26, long. 86° 37'—observed at in 1849 —is sitnated about
150 yards 8. W. of the nearest portion of the straggling village of this name, about 2% miles 8. of the large
village of Kariwat on the boundary road between the district of Darbhanga and Nepal territory, and 4%
miles E. of Mesapur Madhubani. The station is in the lands of the village of Ladnia, thina Phulparas,
pargana Aldpur, district Darbhanga.

The station consists of a tower of sun-dried bricks 245 feet high, enclosing a solid pillar of masonry with mark-
stones at top and bottom. The station was reported in 1868 to have entirely fallen down. The directions and distances of the
areumjacent villages are :—Bolehat or Malthi S.S.E., miles 1§; Tanakalpur or Kolua N., mile 4; Jogi and Bambharipati 8.,
wiles 14 ; and Katahra Khurd W., miles 2.

) XCIX. Semraha Tower Station, lat. 26° 16, long. 86° 37'—observed at in 1849 —stands about a
mile N. N. W.. of the village of that name, 4% miles 8. E. of the Bhagalpur-Tirhut boundary and 2 mile
3. E. of the high road from Dagmara Piprahi. The station is in the lands of the village of Parsa Madho,
théna and sub-division Supaul, district Bhagalpur.

markst The station consists of a tower of sun-dried bricks, enclosing a solid masonry pillar 244 feet hig_h with two
earth-\sv on:s, one at top and the other at bottom. When visited by No. 4 Party in 1902-03 no mark-stone but a solid mound of
urS“i;s ound. The directions and distances of the circumjacent villages are :—Parsa or Sonbarsa E. by N., mile §; Bhavéni-
P8, miles 14 ; Parsa Madho N.N.W., mile 1; and Bhagwdnpur S.E. by S., miles 24.

NE fC- Harpur Tower Station, lat. 26° 22', long. 86° 46'—observed at in 1846 and 1849—stands close

thle lz; od the v1ll:.Lge of Harpur, about 11 miles W. of Simri, and 1 mile 8. of Bhaurwa. ‘The station is in
uds of the village of Harpur, thina and sub-division Supaul, district Bhagalpur.

The station consists of a tower of sun-dried bricks 20 feet ligh, enclosing a solid masonry pillar 34 feet in diameter

at top an, e ) . L ! R
D and having » mark-stoues, one at top and the other at bottom. The station was built in connection with the work of the

ali Terids S
Pilla:nvcvz:: F(l)\llleridm"{ll Series in 1846. When revisited in 1849 in connection with the N.E. Longitudinal Series the top of the
Pipribi N, W ne 'tl” he (lefiec_ted by about 4'3 inches. The directions and distances of the circumjacent villages are:—Dagmara
W, miles 2; Takia Jarauli N.I2. by E., mile # ; Dharampur Arédzi S., mile 4; Baisa S.E., wmile §.

12 mile ‘%I. fBlarlm.ta, Tower Station, lat. 26° 13, long. 86° 46'——observed at in 1846, 1849 and 1850—stands
The Station.io _the village of Barhata Chalkla, 4% miles W. N. W. of Basdaii village on the road to Nithpur.
8 in the lands of the village of Barhata Chakla, thina and sub-division Supaul, district Bhagalpur.

The station consists of

diameter gt a tower of sun-dried bricks 22 feet high, enclosing a solid isolated masonry pillar 34 feet in

to avi 1o p ? I A : .
P baving 2 mark-stones one ut top aud the other at bottom. The station was originally built in connection with
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"the work (_)f. the' Mnlﬁnqhn Meridional Series. When visited in 1849 the top of the pillar was found dislevelled
When revisited in 1850 in connection with this series no remark was entered regarding the station. on
of the circumjacent villages are :—Mahasamar W., mile 1; Sukhasan Harpur N., miles 2%, P

E., miles 14.

' by 2} iy
The directions ang disla::

arsa 8., miles 14; ayg Barhy;

CII. Diwdnganj Tower Station, lat. 26° 17, long. 86° 54'—observed at in 1846 and 185
E. of the southern extremity of the village of that name, about 200 yards N. of the road t
1§ miles W. by 8. of Sukhanagar village on the road above mentioned. ~The station is in
village of Diwdnganj, thina Pratapganj, sub-division Supaul, district Bhagalpur.

. . _The station consists of a square tower of sun-dried bricks 20 feet high, enclosing a perforated and isolated Masg
p_)l]ar with 5 mark-stones embedded as follows :—one at ground level and the others at intervals of 6, 12, 18 and 90 feel mr.?
tlvely.above it. The station was originally built in connection with the Maluncha Meridional Series in 1846 and rem‘.{g};
1850 in connection with the work of this series. The directions and distances of the circumjacent villages are :—Baijuittyy

W.8.W., miles 1}; Ghausabad N.W., miles 2} ; Phulkihi S.W. by 8., mile 1; and Raghupur W. by N, miles 24,

0—stands oy,
0 Niithpur, o
the lands of g

CIII. Latona Tower Station, lat. 26° 7, long. 86° 53'—observed at in 1816 and 1850 —standsin,
belt of forest, about 2 miles E. of the village of that name, £ a mile W. of the Chalauni stream and 52 mik
E. 8. E. of the large village of Pipra. The station is in the lands of the village of Latona, thin uj
sub-division Supaul, district Bhagalpur.

The station consists of a square tower of sun-dried hricks 26 feet high, enclosing a perforated and isolated myon
pillar having 5 mark-stones embedded as follows : —one at ground level and the others at intervals of 6, 14, 20 and 26 feetrs
pectively above it. ‘I'his station was built in counection with the work of the Malincha Meridional Series in 1846 and revisiel
ip connection with the work of the N.E. Longitudinal Series in 1830. The directions and distances of the circumjacent villgs
are :—Pachimtola E. by N., mile § ; Malgarh N.E. by E., mile ! ; Mojha $.S.E., miles 2} ; and Nagatola N.W,, miles 1}.

CIV. Baisi Tower Station, lat. 26° 25°, long. 86° 56 —observed at in 1846 and 1850—stands!
mile N. of the village of that name, about % of a mile W. of the Bir Band, and 2} miles N. of Parmanui
pur village on the road from Dagmara Piprihi to Sahibganj. The station is in the lands of the village d
Baisi, thana and sub-division Supaul, district Bhagalpur.

The station consists of a square tower of sun-dried bricks 20 feet high, enclosing a perforated and isolated mason.
pillar having 5 mark-stones as follows:—one at ground level and the others at inter\.'nls of 6,12.18 zlmd 29 f;et respectte
above it. The station was built first in connection with the Malincha Meridional Series and revisited in 1850 in the coured
the operations of the N.E. Longitudinal Series. The directions and distances of the circumjacent villages nre :—Barmudarehka
N. by E., mile }; Sibnagar S.E. by E., miles 2; Dinbaudi E.N.E., miles 1} ; and Ratanpur N.W., miles 1}. ;

CV. Minai Tower Statiom, lat. 26° 20, long. 87° 4'—observed at in 1846, 1847 and ']850.—'stalsg:
1 mile N. W. of the town of Nithpur and the same distance W. of that of Rajganj. The station is in t
lands of the village of Bhimpur, thina Pratapganj, sub-division Supaul, district Bhagalpur.

The station consists of a tower of sun-dried bricks 32 feet high and 13} feet square at top, supported :)I_V ﬂ?o:?v'::“i':kl
ment of earth on the outside to a height of 24 feet, with a flight of steps 5 feet wide leading to the top. IQH() 2'2 ot
paka isolated masonry piliar having G mark-stones, one at ground level and the others at 1'n‘terva.|s of 6, 14, A stancesof
respectively above it. The entire station was washed away by the river Kosi in 1873. I'he (ln'ectmnsbnn(s s 1)
circumjacent villages are:—Bhimpur N.N.W., miles 14; Sahibganj N.E., miles 2; Bardaha 8. by W.byS, i
Jivachpur W.8.W., miles 2.

CVI. Chuni Tower Station, lat. 26° 11, long. 87° 3 —ohserved at in May and Decembtlal‘ l?éf: \?dl::
1850—stands about % of a mile S. E. of the hamlet of that name on the road to fo‘thpur, and 13 il:th‘e o
S. of Pati Ratansar and 41 miles W. of the main channel of the Kosi river. The station Is
of the village of Chuni, thdna Pratapganj, pargana Dapahar, district Bhagalpur. "

protected by outer emhil

The station consists of a tower of sun-dried bricks 19 feet high and 15 feet square at top, olated s
ment of earth tso a height of 13 fect and having a flight of steps 5 feet wide leading to the top. It er:go;gsa:(lllll;){)f:ﬂ"”l“'
of paka masoury having 5 mark-stones as follows :—one at ground level and the others at intervals of 7d, e in 1630 for e
tively above it. The station was built in 1846 in_connection with the Maldncha Meridional Series al!ll re e Baidyauitl
observations of the N.E. Longitudinal Series. The directions and distances of the circumjacent villages :

N.W., miles 14; Husainpur W. by S, miles 1}; Katalai S.E., miles 1}; and Sohata N.E., miles 24. d
, , : 8§50—standl

CVII. Rémnagar Tower Station, lat. 26° 2, long. 87° 2'—observed at VIVP 1%4%::;;,[“ whicl &
about § mile N. W. by N. of the village of Rdimnagar Mahesh, 2 miles N‘. W. by W. ot T ands of I
a little W. of the road to Nathpur and 4} miles W. of the Kosi river. The statllon is in
village of Ramnagar Mahesh, thdna Mudlipura, pargana Nisankpur, district Bhagalpur.
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< station consists of a square tower of sun-dried bricks 20 feet high, enclosing an isolated pillar of solid masonry

- & mark-stones, one at the top, another one foot below gr_uund level and the others at intervals qf 6, 13 and 19 feet res-
ha\'l.nvg. i,‘,ve urou;ld level. 'The greater portion of the station was reported to have fallen down in 1872 and 1873. The
gfl‘;;:ﬁ:ﬁe :;nd distances of the circumjacent villages are :—Parmanandpur E. by N, miles 2; Bela Sadi 8. by E., miles 1} ; Purajni
Keraria N.N.E,, mile 1; and Gadhia S.W. by S., miles 2.

Th

CVIII. Manula Tower Station, lat. 26° b, long. 87° 11'—ohserved at in 1846 and 1850—_star_1ds
on the left bank of one ol the channels about a mile N. E. of the Kosi river; the village of Manilapati which
is on the right bank of the river is about 3 milgs W. by N. of Raniganj. The station is in the lands of
the village of Mantlapati, thana Raniganj, sub-division Araria, district Purnea.

The station consists of a square tower of sun-dried bricks 20 feet high, enclosing an isolated pillar of solid masonry
havine 5 mark-stones, oue, a foot and a half below ground level and the others 7, 13, 19 and 20 feet respectively above it. The
directions aud distances of the circumjacent villages are :—Bhargania W., miles 14 ; Rémporadi S.W. by W, mile 1.

CIX. Ghiba (Ghiva) Tower Station, lat. 26° 14/, long. 87° 12'—observed at in 1846, 1847 and
1850—stands close W. of thie village of that name, about 1% miles in the same direction of Parwaha village
near the high road from Nathpur to Purnmea. The station is in the lands of the village of Ghiba, thina
Forbesganj, district Purnca.

The station consists of a tower of sun-dried bricks and mud cement 14 feet square at top, enclosing a solid pillar of
masonry 22 feet in height of which the upper portion is circular and isolated : there are six mark-stones, the first 14 feet below the
ground level, and five others 7, 13, 19, 20 and 22 feet respectively above it, the uppermost being on the summit of the pillar: the
tower is surrounded by an embankment of earth to a height of 13 feet. The station was originally built in 1846 in connectron
with the operatious of the North Maldncha Series, it was then only 20 feet in height, it had a mark-stone ou its summit and
four others below it as mentioned above. Wlen visited in 1847 in conuection with the operations of this series, the pillar
wsraised by 2 feet and another mark-stone inserted in its upper surface. The directions and distances of the circumjaeent
vi!llngc; are:—Bariarpur S.W. by W, miles 1}; Sulda N., miles 1}; Araha S.S.I.,, miles 14; aud Lacbmipur S.E. by S.,
miles 2.

CX. Nirpur (Mirpur) Tower Station, lat. 26° 22, long. 87° 15'—observed at in 1847 and 1850—
stnds on an elevated part of the bank of Gauria stream, 1 3 mile 8. of the village of Mirpur, 3 miles N. of
Matiari and 8} miles 8. of the Nepal boundary. 'The station is in the lands-of the village of Nirpur or Mirpur,
thina Matiari, sub-division Araria, district Purnea.

The station consists of a tower of sun-dried bricks 28 feet high and 14 feet square at top, protected by anm outer
emhankmcu_t of carth to a height of 18 feet with a flight of steps 5 feet wide leading to the top. The tower encloses an isolated
pillar O_f solid masonry, having 5 mark-stones as follows :—one at the bottom and the others at intervals of 9, 18, 27 and 28 feet
rqﬂp:ectw_cly above it. The divections and distances of the circumjacent villages are:—Bhavanipur N.W., mile }; Bathnaha
S.W., mile 1;-Bagua S.E., mile 1; and Bhiriari N.E., mile 1.

castern SXI' Minikpur Tower Station, lat. 26° 12/, long. 87° 21'—observed at in 1817-—stands on the

miles Webge}?f an extcn'snve undulating tract of elevated land, 1 mile 8. E. of the village of that name, 8

Mick - by N. of tlle: 1§11mpur.f§u_~t0ry on the Panir river. The station is in the lands of the village of
tikpur, thdna Matiari, sub-division Araria, district Purnea.

fot by an 'I;llebstnltion consists of a tower of sun-dried bricks 29 feet high and 14 feet square at top, supported to a height of 18
severst interm :til_l kment of earth and enclosing an isolated pillar of solid masoury having mark-stones at top and bottom and
the “i""“mi'\:;f)tl?:'tﬁlvones. A flight of steps 5 feet wide gives access to the top of the tower. The directions and distances of
Rabikpur N.N.E_, mi‘;g:s];fc i—Ddudia Sonapur E.S E., miles 2}; Haldia S. by E., miles 1}; Halhalia N. by W, mile ; and

piece of g(foxlllnl(l II\am.']x]da_ha To_\\"er Station, lat. 26° 21’, long. 87° 26'—observed at in 18:17—stands on a flat

the Balia ang B':]l()-()Ut-'I mile N. E. of the village of ‘that name, just 8. E. of a temple about midway between

i the Land, fihla_uvers which flow about 1} miles W. and E. respectively of the station. The station is
of the village of Kamaldaha, thina Matiari, sub-division Avaria, district Purnea. ‘

The stati i . . . .
leet by ap '€ station consists of a tower of sun-dried bricks 28 feet high and 14 feet square at top, supported to a height of 18

embankment . ; . . . h .
a“"_l the others, 9, 18, 270[::1:;1“ th and enclosing au isolated pillar of solid masonry, and having 5 mark-stoues, viz., one at bottom

Sijhon § W by § g 48 feet respectively above it. The directions and distances of the circumjacent villages are:—

Miley 1} ¥ S, mile §; Bhakri Melik, NE. Ly E., miles 1}; Shankarpur W. by 8., miles 1}; and Sopapur S.S.E.,
CX11 : , /

L. Banghora Tower Station, lat. 26° 13, long. 87° 32'—observed at in 1847—stands on the north

bank of a2 .
tank about 3 a mile S. of the small village of that name, 11 miles W. of the main stream of the
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Parwin river, 3 miles E. of the Bakra river,

and 4 miles N. by E. of the ¢t i
lands of the village of Banghora, Nia, district D, T

thédna and sub-division Araria, district Purnea.

feot | The station consists of a tower of sun-dried bricks 2
eet by an embankment of earth, and enclosing a solid and isolated pillar of y i

. th, g a pilar of masonry having the usual - ;

:{Pt:om an;l s:vel:al lDFermed.nltle ones. A flight of steps 5 feet wide gives access to the t(;,p of the towen:'ark'l’sltglzﬁsrc::'topm

istances of the circumjacent villages are :—Bhikka S.I., mil ; 1 N., mi ; i i sl

B et j g wikka , iles 13 ; Debati N, miles 14; Buchi W. by 8., miles 2§; and Babugg

The station 35 in thy

5 feet high and 13 feet square at top, supported to a heioly ot
B B4

CXIV. Dipnagar Tower Station, lat. 26° 21’, leng. 87° 37'—observed at in 1847
. A o . s ne {—sta d 1
mile to the:i ?i of ;chessm?llhvﬂlage of Dipnagar, % of a mile N.T. of the junction of the Rﬂtﬂasm?ﬁ\l}m
streams and 23 miles 8. of the Nepal boundary. The station is in the lands of the villaze of Dinmaear fis
and sub-division Araria, district Purnea. 56 0% ipnagin, tin

The station consists of a tower of sun-dried bricks 28 feet high and 14 fect square at top, suppor o]

18 feet by an embaukment of earth, with a flight of steps 5 fect wide Iead?ng to the top 0% the t()we}?: ellrgjosetsdi;oizil;e;bti!ﬁ
and isolated pillar of masonry having mark-stones at top and bottom with intermediate ones at 9, 18 and 27 feet respectirely
above the bottom. The approximate directions and distances of the circumjacent villages are :—Pararia N.W. by W., uils|
Balua 8.5.E., miles 14; Ranikata N.N.W., miles 2; aud Jhala N.E. by E., miles 1}. e

CXV. Musaldanga Tower Station, lat. 26° 13', long. 87° 43'—observed at in 1847— stands about
yards to the N.-W. of the small village of that name about midway between the Kawal and Ratua strean;
and 17 miles W. of Asurah village. The station is in the lands of the village of Musaldanga, thina Bala.
durganj, sub-division Kishanganj, district Purnea.

The station consists of a tower of sun-dried bricks 28 feet high and 13 feet square at top, supported by an embak.
ment of earth to a height of 18 feet and enclosing a solid and isolated pillar of masonry having 5 mark-stones, viz., et
bottom and the others at 9, 18, 27 and 28 feet respectively above it. A flight of steps 5 feet wide gives access to the top of ik
tower. The directions and distances of the circumjacent villages arc:—Létor S.E., mile §; Khunti S.W., mile 1; Bholni
W.N.W,, mile 1; Pokharia 8.E. by S., miles 14; and Durgapur N.W. by N., miles 2.

CXVI. Lachmipur Tower Station, lat. 26° 22', long. 87° 48'—observed at in 1847—stands about 1}
miles 8. W. by 8. of the Rangapani factory close to the left bank of the Dadhar stream, 1§ miles N.W.d
its junction with the Kankai river and 4 miles 8, E. of the Nepal bgungiary. The station isin the landsd
the village of Lachmipur, thina Bahadurganj, sub-division Kishanganj, district Purnea.

The station consists of a tower of sun-dried bricks 26 feet high and 13 feet square at top, supported to a heighld
16 feet hy an embankment of earth and enclosing a solid and isolated pillar of masonry, having mark-stones at top gllld botten
with 3 intermediate ones, which are 8, 16 and 25 feet respectively above the bottom one. A flight of steps 5 feet wide leédn‘lo
the top of the tower. The directions and distances of the circumjacent villages are :—Lz!cl‘lmipur N.N.W., miles 1}; Bhigk-
pur W. by S., miles 2; Gurmura S.S.W., miles 14; Tulsia S.E. by E,, miles 22 ; and Dahibith N.E., miles 14.

CXVII. Tagria Tower Station, lat. 26° 13, long. 87° 53'—observed at in ]84,7——s_tands}r;lllﬂ-
of the Kankai river, the same distance S.of Tagria village, 4 miles 8. E. of Bahadurganj, and 4 ]mllgf
W. by N. of Damdama village close to the left bank of the Mahananda river. The station is in the lants
of the village of Tagria, thdna Bahadurganj, sub-division Kishanganj, district Purnea.

The station consists of a tower of sun-dried bricks 22 feet high and 13 feet equare at top, supported tongei)%‘::‘!“;
12 feet by an emhankment of earth and enclosing a solid and isolated pillar of masonry having mark-stones at ‘t:lzp ]ac';lls o
with 3 intermediate ones at 7}, 12 and 21 feet respectively above the bottom one. A flight of steps 5 keﬁflm-:are-—GOﬁ'
top of the tower. The station was swept away in 1880 The directions and distances of the crxrcunll]ncent ”dﬂl‘\zlktua el
mani S.E., mile §; Ultabari N. by E., miles 1{; Halgichi 8., mile #; Jharkachpur N. by W., mile }; and Natuap

by W., miles l%

. z ’ T —_ on “'lf

CXVIII. Bandarjila Tower Station, lat. 26° 22/, long. 87° 58 —ohserved at 1n.184-7 ‘stgmchs iy
northern of two contiguous mounds 12 or 14 feet high and apparently forme_d’ by tlhe debris of ar ful;;ee Kok
temple about 2 mile S.8.W. of the southern of two villages called Bandarjila,  of a mile D(‘I .’&la this
river, and 2 miles W. of the Nepal boundary. The station is in the lands of the village of Bandarjuid,
Kaliaganj, sub-division Kishanganj, district Purnea. . s

The station consists of a tower of sun-dried bricks 18 feet high and 14 fect square at top with a ﬂlg':tt(‘:f :,ﬁ?lmllom
wide leading to the summit. The tower encloses a solid and isolated masonry pl”n‘r 1.”“"'5 mar!{-stone;gl; ng ark ot
and 2 others at 6 and 17 feet respectively from the base. When visited by the Darjeeling Party 1:1{118"l oo of the adjoilh!
was found and the observations were taken from the centre of the top of the n_)ound. The dnrectnops and .(l;_‘tﬂ";ﬁm“ g oileslb
villages are:—Deramdri N.W. by W., mile 1; Tediri E.S.E., mile 3; Jigir Padampur W., miles 31; Paw )
and Héjageon E.N.E., mile 1.
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CXIX. Kharkhari Tower Station, lat. 26° 14/, long. 88° 2'—observed at in 1848—stands } mile E.
bend of t‘h:a Dank stream 1 mile S. of the large village of Kharkbari close N.W. of the high road from
%fufnegnto Kaliaganj. The station is in the lands of Kharkhari village, thina Kaliaganj, sub-division Kishan-

ganj, district Purnea. |

The station consists of a tower of sun-dried bricks 30 feet high and 14 feet square at top, supported on the outside

arth embankment to a height of 22 feet, with a flight of steps 5 feet wide giving access to the top. The tower encloses

by ﬂll'lde‘ d isolated pillar of masonry 4 feet in diamecter, having mark-stones at top and bottom with intermediate ones at 10, 20

”5’59 ?el:at respectively above the base. The directions and distances of the cirecnmjacent villages are :—Purlabiri Khis E. by N.,
am“iles; 13; Keshnigra N.W. by W., mile #; Haldigaon 8.S.W., mile §; Dimarbari 8., miles 14 ; and Phurabéri N.E., miles 1}.

CXX. Thakurganj Tower Station, lat. 26° 25, long. 88° 8’—observed at in 1847, 1848 and 1855—
dmds on the edge of some high land, distant about 200 yards N.E. of the small deserted village of that
name, 3% miles N.W. by N. of the town of Kaliaganj on the high road to Purnea, and 3} miles N. of the
Bamnai factory which is } a mile N. of the Mahananda River. The station is in the lands of Thakurganj
village, théna Kaliaganj, sub-division Kishanganj, district Purnea.

The station consists of a tower of sun-dried bricks 13 feet high and 14 feet square at top, supported externally to a
height of 24 feet by an embankment of earth, with a flight of steps 5 feet wide leading to the top, and enclosing a solid pillar of
masonry 4 Feet in diameter with a mark-stone at top and bottom and two intermediate ones. The station was originally built
i1 connection with the operations of the N.I. Longitudinal Series to a height of ouly 10 feet with upper and lower and interme-
diate mark-stones but when revisited in 1835 in connection with the operations of the Assam Longitudinal Scries it was raised 3
feetand amother mark-stone inserted. The directions and distances of the circumjacent villages arc:—Chéngmari W.S.W.,
pile 1; Karwémani S.8.E., mile 1; Daligaon S.W. by W, miles 23; Udragori E. by S., mile 1; and Farabiri N.W., mile 4.

CXXI. Sonakhoda Tower Station, lat. 26° 15, long. 88° 12'—observed at in 1847, 1848 and 1855—
stands close to a cart road leading to Kishanganj, about 2 mile N.N.W. of the village of Sonakhoda, 2§ miles
E.of Gobindpur on the high road from Kishanganj to Ramganj. The station is in the lands of Sonakhoda
village, thina Kaliaganj, sub-division Kishanganj, district Purnea.

The station being the S.W. end of a base line, the entire tower is of paka masonry 24 feet high and 14 feet square
attop with a vaulted passage running through it at ground level in the direction of the base-line. The central piliar is per-
forated and isolated throughout aud is built on the roof of the vault, through an aperture in which access is obtained to the
lowest mark whicl: is engraved on a small piece of brass let into the floor of the vault. This mark was transferred by means of
aplmmet to the top of the pillar where o mark-stone was embedded. The height of this above that on the floor of the vault
ws 216 feet. After the completion of the observations the entrances to the vault were closed with masonry and a cone of
wasonry 3 feet liigh was built on top over the pillar. A flight of steps is built along one side of the tower with a landing place
attop; the portion adjoining the tower was of masonry but the extension was of mud and was removed on completion of the
‘]’J‘::C'r’}'ﬂtldqns 30 a3 to prevent easy access to the top. When revisited in 1855 in conuection with the operations of the Assam
o _n,illtu] inal Series the upper mark-stone was found destroyed and another was inserted by plumbing over the floor mark, after

ek the passage of the vanlt was again closed up by masonry. The directions and distances of the circumjacent villages

gri‘,:_b;{%k“ﬁ‘_"{i ;V., miles 1} ; Baraitola 8. W. by S., mile 1; Balaunja E, by N., miles 1} ; Ghoramara S., miles 13 ; and Katalbdri
- Dy L, mile 1.

i b ”CXSXIrI. Rémgan] Tower Station, lat. 26° 19’, long. 88° 18'—observed at in 1848 and 1855—stands
tag ,ille _.1“. s1der of the VII!ngq of Rdmganj and on the high road to Kishanganj, 3 miles 8. of the Dank
an b im es N'W - of the Dinijpur boundary and 4 miles 8.8.W. of the junction of the roads from Kalia-
i\'ish,a nr:am?nn;l and Dindjpur. The station isin the lands of Rdmganj village, thina Kaliaganj, sub-division

ganj, district Purnea. '

height s Qgsf::]tlsaus:a:}l\o“ 1forms the N.E. End of the base-line it was built exactly like the Sonakhoda Tower except that its

were fonad. to Imve: e distance !)ctween the. upper mark and that in the vault is 18 feet. When revisited in 1855 both marks

he dircctions ang ]r_c‘mmnp,(l undistarbed. Stmilar precautions were taken for the preservation of the tower as at Sonakhoda.

QuNE b E L lstnnces‘of the circumjacent villages are:—DBaldia Gach W., mile 1; Audal Gach N.N.W,, wile 1; Koji-
Y B, miles 14; Setar Gach S.E., mile I; and Masid Gach E., mile 4.

on the wegt)tflz;leTx['; Dumdiingi Tower Station, lat. 26° 29’, long. 88° 18'—observed at in 1848 and 1855—stands

o ahout 60 feet o rcfmty of some high land which extends to the eastward of the station, and has a command

ond. frony P‘mmavfl ;he country to the south and 30 fcet over that to the west. It is close east of the high

villge, thina Ko o Darjeeling, 4 miles S.W. by W. of Tentulia. The station is in the lands of Dumddngi
o Alagan), sub-divisoin Kishanganj, district Purnea.

The stati 1sis . . . .
b feet iy ap °":b:nll(<mm consists of a tower of sun-dried bricks 10 feet high and 14 feet square at top supported to a height of
ent of carth, enclosing an isolated and solid pillar of masonry 4 feet in diameter, and having mark-stones

it top ayd bott : %
ow aod one intermediate. A flight of steps b feet wide leads to the top of the tower. When revisited in 1855
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in connection with the Assam Longitudinal Series the upper mark was found destro 1

C _ ed—the pill
a distance of 5 fect, when a mark-stone being found the pillar was rebuilt to its origin);l height gf} ]a(;. f;vez::s ath;.n Pt
embedded. "I‘hc directions and distances of the circumjacent villages are :—Chitalghatta W.8,W., mile %.DJI%En.e\‘v ok
mile }; Pawkhili S., miles 14; Barbilla E.N.E., mile 1; and Koiméri S.W., mile 4. ? # “hinj NE

CXXIV. XKanchabiri Tower Station, lat. 26° 28', long. 88° 25'—observed at in 18 5
¢ y 1l ’ . 48,1 1
stands near the 8.E. extremity of the same high land on which Dumdéngi T.8. is built, abou?ag’ ?]I]l.(}l:%\‘
the Daqk 'stream; and b3 mlleg S.E. by E. of Tentulia town on the high road from Purnea to Darjlee]in:e, T
station is in the lands of the village of Kanchabdri, thina Kaliaganj, sub-division Kishanganj, P

district Py
The station, as originally constructed in 1848, consisted of a mound of earth 60 £
: C eet square at by
top and 20 fect high, thrown up against an annular wall of masonry, 1 foot thizk, enclosingasolid(1 masonry [:eliar]ts[;rl
by a space of 3 inches, and having mark-stones at top, bottom and intermediately—a ramp 7 feet wide with an m;::‘
leads to the top of the tower. When revisited in 1855 the upper mark-stone was found iutact and no change s ut
in the construction of the pillar. The directions and distances of the circumjacent villages are :—Khojabiri S.B. gy 8, mi\:'l‘

Athdrakai N.N.E., mile {; Dholdinga S.W. by S., mile ; Bhujanpur Deungapéra N.N.E., naile 4 ; and Rati Gach W., nile],

CXXYV. Chotdki Tower Station, lat. 26° 11’, long. 88° 20'—observed at in 1848 and 1855ty
on the morth bank of a tank distant about 1 mile to N.W. of the hamlet of Dhojpdra of the vl
Chotiki, 24 miles S.E. by 8. of the Puranhdt on the.left bank of the Nigar stream, 42 miles W.oflh
Maheshpur hit on the high road Dinajpur to Darjeeling and £ of a mile N.N.W. of Kochabiri hit. T
station is in the lands of Chotdki village, thina and sub-division Thakurgaon, district Dinajpur, Réjd
division.

The station consists of a tower of sun-dried bricks 23 feet high and 14 feet square at top, with a ramp six feel v
leading to the top. The tower encloses an isolated and solid pillar of masonry, and having mark-stones at top, bottom and itz
mediately. When revisited in 1855 the pillar was found in good preservation but the outer wall of sun-dried bricks ladw?

repaired. The directions and distances of the circumjacent villages are:—Mahajanpira N.W. by N., mile }; Gontpin,
nile 1; Bimankurnir N.E. by E., miles 14; Chotdki N.E., mile }.

CXXVI. Newsni Tower Station, lat. 26° 16, long. 88° 29'—observed at in 1848, 1833, 1854
1855—stands at the N.W. corner of a tank, close to the road from Narani hét to Jholai hit, about 3au
N.N.W. of the former and 1 mile S. by E. of the latter, about § of a mile N.W. of the principal pottions
the straggling village of Jholai; 1 mile E. of the Tangon river; b2 miles S.W. of the hdt and ferry'ii
Pochagar on the Karto river, and 5 miles W. of the high road from Pochagar to Boda Chakla hit. New
is the name of the locality in which the station is situated. The station is in the lands of Charakuti vilsy
thédna Boda Chakla, sub-division and district Jalpaiguri.

The station consists of a tower of sun-dried bricks 292 feet high and 14 feet square at top, supported to a height ofdll
feet with an embankment of earth, enclosing a solid and isolated pillar of masonry hnv.ing mark-stones at top and boll(:ﬂtl':;“
least two intermediately —a ramp of earth 6 feet wide leads to the summit. When originally constructed in 1848 the s’l‘ah; .
only 24 feet high but when revisited in 1855 it was raised 52 feet and a new mark-s’tone was eml)e('ldcdl at tlle_tqg: ﬁrnEN.f
tions and distances of the circumjacent villages are :—Tatipira W., mile } ; Magura hit N. by E., miles 2}; Bairigipara &
miles 13 ; Fakirpira S., mile 3.

J. ECCLES,

August 1907. In charge of Computing Office
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PRINCIPAL TRIANGULATION. TRIANGLES.

Distonce
No. of Stati Spherical Corrected Plane
Trinngle tation Excess Angle
Log. feet Feet Milee
" o ! "

Chindipahir, LIV 084 66 35 5°24 5 1012760 1262630 23°913

1 Ghandiil, LVI -83 39 29 2664 4'9420246 875034 16°573
Mibegarh, I -84 73 55 28-12 51212764 1322137 25°040
S}h,“"‘“‘il' LVI o086 53 43 37716 50297619 107093 " 2 20283

2 Mabegarh, T ‘87 s4 2z 20°88 5°0333102 107971°8 20°449
Riinigarh, IT ‘87 71§54 1796 5 1012700 126263°0 23°913

g Mibegarh, T 108 56 21 22732 5 1132768 12g800°6 24°583
}Sumgnr'h, 11 1°09 80 15 42726 51865903 1536704 29°' 104
Ghungti, IV 1'08 43 22 5542 5 0297619 107093 "2 20283

1 M"'begﬂ!‘h,I 112 40 44 13°04 s'o151178 103542°3 19-610

‘ Ghungti, TV 1°13 63 40 34°83 571529342 13221173 26934
Givijwila, ITI 113 75 35 12713 5 1865903 153670" 4 29" 104

5 Chindipahir, LIV 1°05 83 18 4660 52235428 1673180 31689
%i“begﬂf_llyl 1°05 65 23 37°74 5 1851627 153166°1 29°009
{obosari, LIT 105 | 31 17 35766 | 4 9420246 875034 | 167573

————
NOTES,—1. The value of the side ia given in the same line with the opposite anglo.

2. Stations Mahesari, LII, Chindipahdr, LIV snd Ghandidl, LVI sppertain to the Grest Aro Meridional Series, Section 24° to 30°
of the North-West Quadrilatoral.



32 NORTH-EAST LONGITUDINAL SERIES.

I.
N.o' of Stati Spherical Corrected Plane Distance
Triangle ation Excoss Angle E—
Log. foet Peet Mile
" [ 1 o
Mahesari, LIT 1'75 48 41 19°12 51529342 142211° 26
6 | Mibegarh, I 176 69 12 s51°18 5°2479887 177006-3 33-22:
Girijwils, 11T 1°75- | 62 5 49°70 | 5'2235428 167318'0 | 3108
Ghungti, IV 077 53 15 35°s8 49996613 99922°1 1892
7 Girijwila, 111 "77 70 36 4743 §5°0704528 117612°3 “'272
Dhela, V 77 s6 8 19799 | 50151178 10354273 | 197610
Ghungti, IV 099 43 13 22°8j 5°0292610 106969°8 | 20°259
8 Dhela, v 1'00 87 55 4151 5'1933879 15609476 | 29°563
Snonchilia, VI 0°99 48 50 55764 5°0704528 1176123 227275
Girijwila, 11T 0°350 18 35 56795 5-029z610 10696g-8 20°239
9 Dhela, V 50 144 4 277 572040591 1968154 377276
Saenchadlia, VI . 49 17 20 o028 4°9996613 99922°1 18-923
Dhela, V' vs7 | 70 4 5739 | 572795030 | 190368'0 | 36055
10 Snonchilia, VI 1°57 78 1 3630 52968281 1980743 377514
Bagwara, VII 1°56 31 53 2603 5°0292610 106969 -8 20259
Saonchilia, VI 1-89 53 33 3482 5°2017095 159114°4 | 307135
11 Bagwiira, VII 189 52 10 5683 5°1938056 1562448 297592
Birond, VIII 189 74 15 28°33 572795939 190368-0 | 367055
Dhela, V 2°47 4T 3 54°15 52017095 15011474 3°:é35
12 | Bagwira, VII 2147 | 84 4 2414 | 573818726 | 240919°8 1 45029
Birond, V1II 247 54 51 4171 52968281 198074°3 37°514
Bagwra, V1T 10 | 64 29 35:31 | 5t18sy3ua | wababetz ) 277
13 Birond, VIII 1°10 36 50 3980 | 4°98B1614 9731079 | 197430
Baheri, IX 1°11 78 39 44'89 5°2017095 15911474 307135
Bagwara, VII 066 66 1 1871 5:0159051 103744:2 :9213
14 Baheri, IX 65 s4 59 32798 479684848 93000 g .
Sisgmh,X 65 58 59 831 4'98816!4 g7310°9 1343
e 771
Baheri, IX os8 |59 1 s8sg | ao7zsszg | 038388 T
15 Sisgarh, X -58 49 31 11°07 49203156 323 13'649
Atiria, XI "59 71 26 50°'34 5'0159651 1037445 9
. . < . 12868
Baheri, IX 035 52 I3 53.62 4.33“533 gzg:“ 12864
16 | Atéria, XI ‘33 52 12 32797 | 4 32024 877468 | 157765
Donao, XII -36 75 33 3341 47920315 323
. 864
. . . . 67924°1 128
Rirond, VIII o071 19 20 3363 | 48320241 924 <179
17 Baheri, 1X 7t |115 4 46°52 | 572689050 '85’39-5 3?;;9
Donno:XII 71 45 34 39°85 571057314 14640472
. - . 10 94!
Atiria, XT o235 | 55 25 stz | 417618979 5;;:3.'; 10-018
18 | Domno, XII 23 | 48 59 59749 | 47238539 broeas | 12968
Kalidnpur, X111 24 | 75 34 1639 | 48321558 | 0794477
. 8858
Donso, XTI orxg | a7 36 1378 | a6onbl ) AGERC s
19 Kalidnpur, X111 ‘20 67 135 25°30 4°7699327 6o- 10" 041
Kaimk er;., XIV - 20 65 8 1872 477016979 577094
. 139 107064
Kalisnpur, XTII o'19 59 o 3828 4_7254'Z2 2%0;9; 1116
20 | Kaimkhera, X1V 19 72 0 24°33 Y 26770°1 8858
Umra, XV 18 | 48 sB 5739 | 46699684 | 40770

. o_an® . drilateral:
Norz.—Btation Mabesari, L1I appertains to the Great Arc Meridional Sories, Section 24°-30°, of the North:West Quuds




PRINCIPAL TRIANGULATION. TRIANGLES. 33__1
Dislance
No. of . Spherical Corrected Plane
o0 Btation Excess Angle
Triangle Log. feet Fect Miles
. . o !
Raimkhors, XIV 020 | 6z 17 3256 | 47367757 54547°6 10°331
21 | Omes, XV 19 [ 58 6 42745 | 477186185 523141 9:908
Shihgarh, XVI ‘19 59 35 44799 47254172 53139°5 10°064
Tmra, XV 024 66 32 s52°39 48012117 632720 11°9%3
22 | Shihgarh, XVI "24 61 10 57°99 47812403 60428-3 I1°445
semrao, XVII ‘23 52 16 962 4°7367757 543476 10°331
Shihgarh, XVI 024 58 39 24'04 47725411 50229°9 11°218
23 | Semrao, XVII ‘24 55 30 39°66 47571008 571611 10" 826
Udepur, XV1IT r29 65 49 56°30 48012117 63272°0 11°983
Semrao, XVII 0‘20 58 11 27°33 4" 7326000 54026°8 10°232
24 | Udepur, XVIII ‘20 53 6 5522 477062936 50850°3 9631
Piparia, XIX 20 68 41 37745 477725411 59220°9 117218
Udepur, XVIII o018 64 23 1813 4'7352992 54362°5 10° 296
25 Piparia, X1X ‘18 st g7 6'08 40764614 174746 8991
Sultdnpur, XX 18 63 39 35°79 47326090 540268 107232
Piparia, XTX 019 6s 36 3'47 4°7445341 55530°8 107517
2% | Sultinpur, XX 18 st 19 58749 | 46770972 476599 g-o17
Kardi, XXI 18 63 3 5804 4'7352992 5436275 10°296
o Sultdnpur, XX 024 72 41 15°60 4°8198683 66049°3 127509
Kurdi, XXT 23 | 53 55 39'09 | 4°7475607 | 55919'2 | 107391
Ramuapur, XXII ‘23 53 23§31 47445341 55530°8 10°517
Rardi, XXT 0’25 | 59 49°31 | 47854042 | 6rozzir | 11557
28| Ruwuapur, XX1T ‘25 | 52 53 34°36 | 4’75000z | S67s5°3 | 107749
Kokra, XXIII 26 63 6 36°33 48198683 66019°3 12509
Ramuapur, XXII 028 61 6 ‘812923 65001°8 :
- 34 17 4-8129234 5001 12°311
29 ]\"hkrh,XXHI <28 62 47 18'34 4'8!78!]4 65737'2 127450
Rimvngar, XXIV ‘27 §5 38 39740 | 4-7854042 610231 117537
Kolra, XXTTT o . . vor” 162
P 35 64 42 58-78 48738518 7479174 147165
30 Ramnagar, XXTV ‘31 63 29 327 4‘86()3?69 74914°S 14°018
Dahleluagar, XXV ‘34 St 47 57°95 48129254 650018 127311
Réimnagar, XXIV 028 . R [ .
R0T, 44 55 44734 47387183 54792°1 10°377
" i)l?lmie]ﬁvixxv 28 | 60 29 25749 | 48294280 “519°3 | 127758
&h "28 74 34 50717 | 4°8738518 7479174 14163
Da .
82 H?I}E?'%"%“J‘IX“ 023 68 17 43°61 | 4-7933945 6289179 117911
Snidhari, XX VIT 23 | 57 39 3808 | 47573286 | syigrr | 10°¥32
’ "23 54 2z 33731 | 477387183 54792°t 107377
Hilgi y
3 s,fiﬁf\’nﬁx)(“gvrx 0’22 55 25 44756 | 4°7e3rr21 533493 10°483
Kuthia, XX V[IT 22 PEE 24°47 47421219 gsgza'z 107439
4 ‘23 9 19 50°9g7 4°7955945 2 9[9 11°911
Shidhari
3 Knllxl}}}:in:lkxxx\";g o'zz | 58 43 129 | 47492423 | s6136'x | 107632
Asogupur, XXIX o 63 51 43‘?‘! 4°7706270 58969" 3 “"‘-S’i;
‘33 57 25 985 477431121 55349°3 10°4
Kuthi
% A«ogr:;hf))((gclll)lr 023 | 68 22 39'28 | 47963926 | 625738 | 11851
Dhaurahra, XX X 22| 55 6 41767 1 477430369 55212°4 | 10 457
! 23 | 56 30 39'05 | 4°7492423 56136°1 10°632
a —




34"—1'. NORTH.EAST LONGITUDINAL SERIES.
No. of Btation Bpherical Correcled Plane Distance
Triungle o LExcess Angle - 7
Log. feet Feet Miles
n -] ’ ”
Asogapur, XXX 0’28 65 3 287 48263206 ) 4
36 Dl’murnhrﬂ_, Xz(X 27 57 8 1374 477931303 621 Zg ::7?1:
Lﬂk].\llll, XXXI 28 57 48 43°39 4'7903926 6257}'8 ll'BSl
Dh:\urnhm, XXX 0'25 57 133 695 4-7787293 60080°0 1
37 Likhuu, XXXT ‘25 52 7 2830 4°7497180 5619776 ,o.iig
Chalua, XXXII ‘25 70 19 24'73 48263206 670379 12-6g7
Likhun, XXXI 0°23 52 34 45°48 4'7329738 54072°2 10° 241
38 Clu\lu‘n, XXXII *24 65 28 s59°03 4°7920110 6194577 1932
Bela, XXXIIT "23 61 56 15°47 477787298 Geodo'o | 1103y
L:ikhur:.}(}(XI 028 67 31 55761 4'8368‘874 686890 13°c0g
39 | Bela, XXXTII 27 s6 1 15°68 | 477898529 616386 | 116y
Khinpur, XXXIV 28 56 26 4871 4'7920110 6194577 11732
Bela, XXXITI 031 69 55 44°08 4' 8709065 742859 14-0fg
40 Khinpur, XXXIV ‘30 49 47 9°3 47810039 603954 117439
Masi, XXXV 31 60 17 5'99 478368874 6865g'0 | 13009
Bela, XXXITI 025 56 28 16°03 4°7717348 591269 11:198
41 Masi, XXXV 26 65 g9 1632 4°8086432 643640 121190
Atkonawa, XXXVI 26 58 22 2763 47810039 603954 11439
Masi, XXXV 030 61 13 248 | 4°8370420 687135 '?"j;
42 Atkonawn, XXXVI *30 69 49 46°04 48008267 73591 4 '3.938
Anirkali, XXX VII 30 48 57 11748 | 417717848 5912679 | 101y
Atkonawn, XXXVI 0°27 44 49 44°0% 47268298 E;;rf:g :0:2%
43 Anirkali, XXXVII 27 69 51 6°14 48512206 (I)DQOJ' 13'014
Dadaura, XXX VIII 27 65 19 981 48370420 87135 3
Angrkali, XXXVII 023 | 7t 20 s2go | 4'8izsoso | bugszia | 11D
44 | Dadaura, XXX VIII 23| 57 36 1otz | aryBzssol | ST L ey
Tilakpur, XXXIX 23 | stz 5708 | 47268298 533
. . . 1006
Dadanra, XXXV 0:26 | 52 49 a0zt | 4ghezere ) BBUOT | 0
45 Tilakpur, XXXIX ‘27 64 13 820 4'817§ o 6; sz | 12302
Newids, XL 27 | 62 57 rrv49 | 48125950 9
. . . 8339216 682216 127921
Tilakpur, XXXIX 026 79 35 17739 | 473 6 | 13
46 | Newida, XL 26 | S5 57 29°S7 4,/g7‘2’?94 gggfgg 11006
Isripur, XLI 235 s3 27 13°04 4°7642574
. . 6c873°1 | 127476
Newéda, XL, oizg | b1 0 132 2%82?32 boohy'3 | 1159
47 Isripur, XLI 28 54 4 4'2 4 > 216 6822176 12921
Manichauk, XLIT ‘29 64 55 54742 48339
. +2%
. . ‘7749408 | 595581 | 1172
Tsrdpur, XLI 022 6o s 42.‘39 47774940 i 913
48 | Manichauk, XLII 2z | a5 s3o2ess | 48020307 | TR b
Saibara, XLIII “22 73 48 54799 | 478187
. . 6g042°6 | 17719
Manichauk, XLII 025 | 66 13 53747 | 48064686 Seara | 109
: . 26 13°02 47606277 57 280
49 Saibars, XLIII 24 §5 . JmageoB 505581 2
Lohépanis, XLIV 25 58 19 52°51 | 477749 .
. ‘844
. . . mc=8242 572564 1o
Saibara, XLI1II 0'25 §3 19 23°29 4.75/ 6355373 12°037
50 | Lobipania, XLIV 26|65t 307 4ggg;ggg 6ooosg | 11119
Bisadela, XLV *36 63 46 3364 4
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36—,

No. of

Triangle

—_—

51

52

53

54

56

67

53

59

60

6l

62

63

65

Distance
X Spherical Corrected Plone
Btation Kxcess Angle
Log. feet Feet Miles
” o ’ »
Tohipania, XLIV 024 | 65 14 15°33 | 4-7904a77 | 61723'1 | 117690
Bisadeln, XLV 23 57 22 27776 4°7577579 57247°7 10°842
“Tulsipur, XLVI ‘23 57 23 16791 | 477578242 57256°4 10-B4g
Biradela, XLV 0-28 56 5o 29736 47945589 623102 11°801
Tulsipur, XLVI 28 67 8 371 43302071 68:81-5 127989
Majhawa, XLVII ‘27 56 1 26793 47904477 617231 117690
']‘ul{!ipur,XLVI 0'24 54 33 4°50 4°7532171 56652°3 10°730
Majhawa, XLVII 24 61 43 44790 477874304 612935°8 11°6c9
Ganespur, XLVIIT 25 63 38 1060 477945589 623102 11-8or
R‘Injlmwn, XLVII 0°24 65 3 14724 4°7928803 62069°8 11756
Gunespur, X LVIIT 24 59 5 47°38 4 7689183 587379 11125
Pipari, XLIX "23 55 50 5838 | 4 7332171 50052°3 107730
(ﬁ_ﬂnes_pu’r.XLVIII o'zt 59 24 36796 4:73073357 563295 10°668
ipar, ‘.\LIX ‘20 49 2 50°39 4 6939085 49420°7 9° 360
Puathirdi, L 21 71 32 32°4 4°7928803 62069°8 117356
}:ivmji.XLIX 0'25 | 74 44 19731 | 4'8430114 69664-5 | 13194
alhirdi, L 125 53 59 40°14 47065304 53415°8 11°coy4
Baokata, LI 23 51 16 0°535 4°7597337 56329°3 107668
Pathirdi, L 0256 53 7 40°%9 477702144 58913°5 1158
i‘)‘i“.\k“m. LI “27 55 47 3038 4" 7846510 6cyoy'7 117535
aragawa, LII 27 71 4 4283 4°8430114 690645 137194
gf::ﬂ::\t". LIIII 027 70 9 55°48 4-8433499 69750°9 13210
B.' ~‘o.d“-'l, . 27 7 13 288y 477948025 623451 11-§08
angra, LIII ‘27 52 30 35°03 | 4'7702144 58913°5 11138
};“\,’I“E‘“‘“;III‘IH 0°23 | 50 4t 23713 | 4'7403549 54999°0 | 107416
G‘lnTn‘ .LiV ‘23 S0 25 13°CO 47380779 547871 10376
s, 24 78 53 20787 1 48435499 69750°9 137210
g;‘ﬁ‘:’lvﬁi{‘}l 0-23 74 39 44°84 48248979 668187 12°655
Purens, LV "23 52 47 46721 47418278 5518579 107452
h "23 52 32 28°95 | 4°7403549 549990 107416
1,
%J‘;‘;‘;Ig‘\; 024 5o 5§ 17°77 | 477788466 60096° 1 11-382
Bhacwi, LVII "23 48 22 13743 4'718y647 523558 9°916
) 24 72 32 2880 48248979 668187 127653
::i‘\:‘l’:‘n“‘ %gll 0°24 64 58 24715 4°7962973 625601 11-848
Ssuubm'-sn‘ LIX 24 54 31 7418 4°7499026 sb221°5 10°648
) 24 60 30 28'67 47788466 600961 11°382
Bang
l’::;:‘,l:' {:‘I/H o'19 s9 6 3310 4-7253§?3 53133-8 10'06§
Dharaeat : ‘19 | 57 50 ‘55734 | 4°7194863 524187 992
haramsingua, LVI 20 63 "z 31°56 47418278 3518579 10" 452
Pur .
Dlmer];:’mli‘nvglm LY 022 68 33 2702 4°7837907 607842 1-sez
Gharbaria, LYIIL "2t 56 59 39°96 | 47385054 54765°3 10°372
' ‘21 54 20 5302 | 4°7253463 53130°8 [ 10°063
Pur
Ghr:"l\):'ri&vLVIII 023 | 67 42 29777 | 47912724 | 61840%4 | 11°712
Saunbares, LIX (22 57 15 59°04 | 4°7499026 56221°5 107648
d ‘22 55 1 31719 | 4°73Bsos4 54705°3 107372
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NORTH-EAST LONGITUDINAL SERIES.

I,
. Distunce
No. of . Spherical Corrected Plane
Triangle Btation Lxcees Angle
Log. feet Feet i Miles
. o ! "
Bharmi, LVII 0°23 49 7 58-47 477221596 .
3 5274274 :
66 | Saunbarsa, LIX 23| 67 6 338 | ¢Borsser | bergrs | ooy
Banarsia, LX 23 63 45 5815 477962973 62560° 1 11°8,8
Saunbarsn, T.IX o019 57 35 2°01 477112576 51434 .
. 9 9741
67 | Bunarsin, LX 19 | b2 27 3823 | 477325074 | se053 | 1023
Bdgdpdr, LXI 19 59 57 19776 | 47221596 5274274 9989
Banarsin, LX 0'22 6t 27 4687 477672768 58516°3 ol
68 ]§i’lgﬁpﬁl‘. LXI ‘22 67 59 813 47906324 61752°2 11'“9?
Supur, LXII ‘22 50 33 500 477112576 5143479 9741
Bigipir, LXI o'z1 S4 & 33794 [ 4'7175258 52182°6 9°883
69 Supun", LXI11 F1 60 43 13659 47504431 562915 10° 661
Morairi, LXIII ‘21 65 9 49747 47672768 585163 11°083
Supur, LXTI 0’19 59 40 26°75 47271962 533576 10° 106
70 Morniri, LXTIT ‘20 62 44 3802 47399876 §4932°5 10" 408
Chands, LXIV ‘19 57 34 55'23 | 47175258 5218276 9'833
Morair, LXTII 0°20 sg 17 0©°36 4°7298c72 536794 10167
n Chandn, LXIV ‘20 6z o 22'79 4:7414184 §5133°9 10°442
Mathia, LXV ‘20 58 42 3685 4 7271962 5335776 10°106
Chanda, LXTV 025 6o 21 43'15 4°7914900 61871°4 |1:7|B
72 Mathia, LXV “235 70 41 33702 4'8272372 67181°1 127724
Balun, LXVI ‘24 48 56 43783 477298072 5367974 10167
Mathia, LXV 0'23 57 20 29706 | 4'7578149 572552 xo-_gq
73 Balua, LXVI ‘23 57 1L 1735 4°7570404 57154°0 1o 1§
Upasai, LXVII ‘24 65 28 2y'59 47914900 61871°4 eyt
Balua, LXVI 020 | 70 40 48°22 | 4'7841448 60833°8 i
74 | Upasai, LXVII ‘20 46 40 31742 [ 476711373 46890°2 3
Bijra, LXVIII ‘20 6z 38 40°36 47578149 572552 10°844
. . ’s
Upasai, LXVII 023 62 11 29'42 | 4'7770175 59967'7 | 1138
73 1;;?1.-.«, LXVIII ‘23 54 O 17759 | 47391984 54852°8 ‘f_?f;’
Bokwa, LXIX ‘23 63 48 12799 47841448 60833°8 11’5
s . . . 899479 1173
Bijra, LXVIIL 024 |58 14 3371 [ 47708141 5899¢ .
76 | Bakwa, LXIX a5 | b1 57 13ig | 4t7S6ggrs | Brazay | AiSH
Rimoagar, LXX ‘24 | s9 a8 13716 | a'7779175 | 59967°7 ]
. . ‘14
Bakwa, LXIX 028 |58 8 29'38 | 4'Boj0e66 | Sarzeg ) 1
Lo Ramnagar, LXX t28 70 28 8'74 4 8522014 71154°3 1
Naonangarhi, LXXI 28 | 51 23 20088 | 4°7708141 589949
. . . 10‘551
Rimnagar, LXX 024 52 25 29718 477459407 g?q;? 11728
78 | Naonangarhi, LXXI ‘25 | 61 45 24790 | 477918624 924 12145
Tarbarwa, LXXIL 25 | 65 49 592 | 48oyoabt | 6412479
. . 6 9793
Naonangarhi, LXXI o'17 6o 19 29'57 4-2:535(2392 i;;c;gl 8- 666
79 | Tarharwa, LXXII 17 | 50 15 25754 | 4660467 5750 e | 1osst
Sathwaria, LXXIII 18 69 25 489 47459407 557
. . 10230
Tarharwa, LXXII 021 55 40 4002 4.23”3;0 ggi;;; 1785
80 | Sathwarin, LXXIIT 2 | 72 4 51095 | 47793607 17036 | 9793
Sikta, LXXIV ‘21 52 14 28'03 477135290 517
e




PRINCIPAL TRIANGULATION. TRIANGLES.

37

I &
Distance
i Spherical COorrected Plane
No. of Gtotion Kxcces Angle
Triangle Log. feet Foet Miles
. o "
Sathwaria, LXXIIT 0'23 | 67 25 145t | 47852383 6og87°1 | 117551
g1 | Sikta, LXXLV ‘22 57 43 0746 | 477409561 5584174 107576
Biarwa, LXXV 32 54 51 3603 477324920 5401273 107230
Siltta, LXXIV 0°22 56 5 10746 | 4°74090653 550689 10°430
82 Binr“’,n,.LXXV “22 57 7 26740 47460924 557304 10°555
Harnghi, LXXVI “22 66 47 2314 | 47852383 609871 11551
Biarwa, LXXV 0°22 66 37 ¢57°68 47836275 607614 11°508
83 | Harnihi, LXXVI ‘22 57 3 5283 4°7447032 555525 10° 521
Bigoia, LXX V1L 22 56 18 9'47 [ 47409063 55008"9 10°430
Harnihi, LXXVI 021 54 6 11'85 47256599 53169°2 107070
84 | Bigoia, LXXVII ‘22 58 6 5484 47460996 557314 10°555
Batwaia, LXXVIII 1 67 46 53731 47336275 607614 11°508
Bigois, LXXVII 023 61 2 26°33 477742987 50470°1 11°263
85 | Batwaia, LXXVIII "23 67 29 2899 47978971 627{;[ 0 11° 892
Ripdi, LXX1X 23 51 38 468 47256599 53169 2 107050
Batwain, LXXVIII 022 56 Sz 17743 4°7344682 54258°6 107276
86 R!'xp’(li! LX’XIX ‘22 58 59 41°96 477495953 561818 10°640
Dipdhi, LXXX ‘23 65 8 o061 477742987 50470°1 11°263
Ripdi, LXXTX 020 st 56 s57°79 477079484 510444 9668
87 Dipdhi, LXXX ‘21 71 13 14°19 47879585 613703 11°623
Masaha, LXXXI 21 56 49 4802 4°7344682 54253°6 10276
Dipihi, LXXX 0°22 74 7 5258 48130031 650134 127313
88 IY',I“S“,\"'" LXXXI ©22 56 49 28722 47526020 56572°1 10°714
Sinaria, LXXXII 21 49 2 39'20 477079484 510444 9-668
Maesha, LXXXI 0’21 58 5 6 75 : '
viasaha, Lo 9 29 4'7595886 57489°5 10888
89 ;mal'm. LXXXIT ‘20 45 16 21°97 4'6;81337 47657°8 9'026
mwa, LXX XIIT ‘21 75 44 3174 4 8130031 65013° 4 12°313
Sinaria, LXXXII 0'2 6 : ' 31° g
N 5 1t 23 8991 4°7913477 61851°2 1714
9 ﬁ"}l\}"kﬂ_, LXXXIIT ‘25 63 55 54°83 4-8013284 632§g'o 11987
ulikipur, LXXXIV "25 54 40 56°26 4°7595886 574895 10°888
Amwa, LXXXII1 02 8 . : : :
wa 5 58 46 43715 | 47752788 9604 11°28
fl ];I‘;l':l‘klpm'. £XXXIV ‘24 58 40 20°51 47747895 29537'3 % ~272
Adwnpur, LXXXV 25 | 62 32 56°34 | 417913477 6185172 | 11714
Bulikipur, LXXXIV . . . < .
92 | Madanpur, LXXXV o.:‘ 7° g 1449 4.8'26730 6552’,‘ 127418
Sondaly, LXXXVT 4 51 18 54°5% 47361022 544631 10°31§
) 24 58 40 50796 4°7752788 596045 11289
Madanpur, LXXXV . . . . R
9 | Sondal, LXXXVI EORN I SO O YA o B B S0es DA B2 4
umnunpur, LXXXVII ‘25 68 16 5867 48166730 655651 12° 418
Sondahi, LXXY . .
Pargéwa, LXX X VIIT 20| 09 a3 ah0 | alzgoune | Giriel | xii%
g "2t 52 43 31°39 | 477199086 52469°7 9°937
Hum ; . .
95 Pargz::'P£%§§§ﬁ¥II 022 59 30 16°81 | 4'7576912 57238°9 10841
Shihpur, LXXXIX ‘23 63 16 537367 477733114 59335° ¢ 11°238
' ‘ 23 57 13 49°83 | 47469897 558457 10°577
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1.
No. of . 8pherical Corrected Plane Distance
Triungle Station Excess Angle
Log. feet Feet Miles
n o ) ”
I":u’-gﬁwa, LXXXVIII 0°22 63 22 5961 4'7639232 580662 1o’
96 Shihpur. LXXXIX 21 8 . - . 997
Jarol, XC . 54 49 810 | 47249746 | 53085'3 | joecg
) 21 61 47 s52°29 477576912 572389 10°841
o7 ?L\fhlpu\rbLXXXIX 0°23 52 18 30-06 477337823 54172°9 | 10°260
"ll ol, ) 23 69 40 37°87 48075216 641980 12159
Chandarsnnpur, XCI ‘23 58 o 5207 47639232 580662 10997
Jarol, XC 02 75 2 42°89 48358918 68531° '
) 3317 12
98 analldnrsgn‘pur, XCI ‘24 55 9 45796 4" 7650821 5822173 n‘gzg
Narhar, XCI1 ‘24 49 47 31713 47337823 541729 10" 260
Chandarsanpur, XCI 0'23 52 55 14°52 47486814 560637 10618
99 Narhar, XUle‘ ‘23 49 51 33792 47301440 53720°0 10174
Bishanpur, XCIII "23 77 13 11°56 48358918 685317 12°979
Narhar, KC{I‘ 0°24 70 §9 1'51 48178079 65736°7 12°450
100 Bishanpur, XCIIT ‘24 55 16 46704 47570203 57130°5 10°824
Mirzapur, XC1V ‘23 53 44 12°45 47480814 560637 10°618
Bishanpur, ?{pIII 025 8 6 29°1 477772194 508714 133
101 Mirzapur, XC1V 24 53 6 28'33 477512517 563964 107681
Barsam, XCV ‘25 63 47 55 48178979 657367 | 12450
Mirzapur, XCLV oz4 | 61 43 s0'g7 | a'7rgazg | Gorzsy | iU
102 Barsam, XOV "23 57 4 1822 4°7585180 573480 10°861
Junjipati, XCVI ‘24 61 11 5081 4'7772194 5987174 13y
Barsam, XCV 022 60 57 16°58 477626734 57899°3 10:966
103 | Janjipati XCVI “22 53 43 57°94 | 47275237 53397'8 | 107113
Bhela, XCVII 22 | b5 1B 45748 | 4'779uzg | Go175'3 | 1T
Janjipati, XCVL o'z 65 39 721 | 4'8033378 | 635825 | arodd
Jipat! 5 -0 1244
104 | Bhela, XUVIT ‘25 | 58 17 16700 | 477733676 | 5937071 o
Laduia, XCVIIT ‘24 | 56 3 36°79 | 47626734 | 57899°3 | 109
Bhela, XOVIT 023 | 62 13 23717 | 4'7830937 | Gozaz-6 IS4
105 | Ladnia, XCVIII 23 | 49 56 12072 | ayzosizB | 2543l | 9%
Semraba, XCIX “24 67 50 z4°11 48033378 63582°5
. 14
Ladnia, XCVILI o024 | 67 13 59747 | 4'8obgms | GurroB ) L
106 | Semratia, XCIX ‘24 | 51 52 55°09 | 47379910 | 84700°5 | Ul
Harpur, C ‘24 60 53 544 47834937 60742
. . c6237°1 10°6s1
Semrahs, XCIX o°20 s8 10 2535 47500230 2 88- CH
107 Harpar, C ‘20 46 13 12722 4°6793212 477 g 12141
Barhata, CI 21 75 36 22743 | 48009315 bat10
- g3
Harpur, C o' 20 56 48 s1°903 4°7218688 511'27% 13'213
108 | Barhata, CI ;20 | 59 56 1g-7a | 477364367 | SASTO | g s
Diwanganj, CIT 20 | 63 14 4833 | a'ysoozz0 [ 50257
. 10888
Barhata, CI o'zt 64 34 43799 | 4°7593672 57§22.; 10°389
109 | Diwsnganj, CII 20 | 59 3t 7oai | 4'7391978 | 5455 9983
Latona, CI1I 20 ss 54 8°g0 47218688 5270771
. 1o°7ft
Diwénganj, CII 0°23 58 51 1824 4'754‘3947 53?;2; 11°014
116 | Latona, CIII 23 | 61 g 2660 | 4'7645005 | S3L 0| o888
Chuui, CVI 23 | 59 59 15746 | 477595072 4 5747
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No. of
Triaugle
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111

112

113

114

115

116

117

118

119

120

121

122

123

124

Distence
. Bpherical Corrected Plane
Btation Excess Angle
Log. feet Feet Miles
L4 (-] r L]
Diwdnganj, CII o022 59 30 53°72 | 4°7545729 56829°4 10°763
Chuni, CVI f22 58 58 17749 4773528679 566067 10721
Minai, CV 123 61 40 48°79 4°7645695 58152°7 11°014
Chuni, CVI 022 64 36 35755 | 47703613 58933°4 11°162
Minai, CV "zl 54 47 48763 | 47267589 53303'9 107095
Ghiba, C1X ‘2t 60 35 3582 477545729 568294 107763
Latona, CIIT o2t s8 8§ 10°88 47365481 54519°0 10-326
Chuni, CVI 21 59 35 42730 | 477432276 55364'0 | 107436
Rimnagar, CVII v21 62 16 682 4'7544947 56819°1 10761
Chuni, CVI 020 55 57 33768 4-7226342 5280070 10000
Ramnagar, CVII 21 65 12 4501 4 7622911 578484 107936
Mandla, CVIII ‘20 58 49 41731 47365481 54519°0 10326
Harpur, C 020 | 57 39 1894 | 47223771 527688 97994
Diwinganj, CII -20 61 34 2232 4°7397983 549286 107403
Baisi, CIV ‘20 60 46 18°74 4°7364367 545076 10°323
Diwinganj, CII 019 57 27 29°03 4°7216332 526809 9'977
Buisi, CIV ‘20 64 56 1°52 47528679 566006° 7 107721
Minai, CV ‘20 57 36 29743 4°7223771 527688 97994
Clllm’i, CYI 021 60 52 34°54 47516389 56446°7 10691
Maniila, CVIIT ‘21 55 34 53774 | 477267389 5330379 10°095
Ghiba, CLX ‘21 63 32 31°72 4" 7622911 578484 10°9356
I\‘Iir_mi, cv 022 49 52 7°90 47115068 51464°4 9747
Ghiba, CTX 23 69 1 22742 477983076 62850°3 11°903
Nirpur, CX 224 6r 6 29718 477703613 589334 117162
Ghiba, CIX 021 8t 46 53768 48269627 671371 12°715§
I\llrp‘ur, cX 20 43 52 12735 470835678 51093'8 9677
Manikpur, CXI ‘20 49 20 53797 4 7115068 5146479 9°747
II:I[i}‘P}IP»CX 0-25 56 16 35°08 47731717 59316°0 117234
inikpur, CXI ‘25 53 26 12°1% 47580149 57281°6 10°849
Kamaldaha, CXIT ‘235 70 17 12°77 4 8269627 67137°1 127715
Minikpur, CX1 0-24 < . . 6 8911'8 16
, CX 59 19 41773 4" 7703642 58933 11-162
K“'"“ld"hﬂ.‘(fXII “24 6o 42 39'77 4'7764112 597601 11318
Bunghora, CXI1L ‘24 | 59 57 38's0 | 4773717 | 5931670 | 117234
Kamaldaha, CXII . . . - e .
Bangliora, CXITL 0.22 g4 3 54.56 4.7368262 54”4.0 10.332
Db lort 23 3 50 49°53 477790615 6o125°9 11-387
pnagar, CXIV -23 61 37 15791 4'7703642 58933°8 117162
Banghora, CXIII 022 6 . . . .
Lnghora, 3 31 52778 47698035 588577 117147
B‘S:"ﬁ-i‘“‘. CX1V ‘22 60 23 5459 47571546 571682 10°827
tidangs, CXV “22 56 4 12°63 47368265 5455470 10°332
Dipnagar, CXTV . . . . .
Musuldung:\, CXVv O.I) 6o 19 37.63 4.28604“ 6'500.4 ”.572
Lachmipur, CXVI : 62 51 311 4'7963944 62574 1 185t
pur, ‘25 56 49 19716 4°7698035 58857°7 117147
M o
Tonidanga, CXV 024 | 58 35 10°73 | 477705995 | 589657y | 11168
chmipur, CXVI
Tagria, CXVIT ‘24 | 59 14 43'56 | 4°7736114 5937671 | r1245
Sl t23 62 10 5°71 47860441 6r100°4 11°572
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8
Di
No. of . Spherical Corrected Plane stnuce
Triangle Station Excess Augle -
Log. fect: Feet Miles
Lachmipur, CXVI 0:22 | 63 43 43°9r | 47734984 | 593606 | 11syy
126 Tagria, CXVI1I ‘22 | 53 18 15°35 4°7249236 53079°1 10°03
Bandarjila, CXVIII 23 | 6z 58 o074 | 4°7705995 | 89057 | wi-a6h
Tagria, CXVII org | 58 33 3or | a'yzrziiy | o53359'5 | 1008
127 Bandarjila, CXVIII ‘19 49 49 4°11 46793014 477861 9°050
Kharkhari, CXI1X ‘19 71 37 s52-88 47734934 59360°6 11°253
Bandarjtla, CXVIII 0"24 83 26 796 | 4'8634128 73015°1 | 138z
128 Kharkhari, CX1X "23 50 o 4169 477505971 563113 10° 665
Thakurganj, CXX ‘23 46 33 10°35 477272117 §3359'S 10° 10
Kharkhari, CXIX 02y 57 6 43796 48006326 63187°7 | 11°g67
129 Thakurganj, CXX *26 46 52z 40°50 477397527 54922°8 10402
Sonakhoda, CXXI 27 | 76 0 3554 | 4°B634128 730151 | 138y
Thakurganj, CXX o017 33 16 1°93 4°5644980 3661_35:8 6:948
130 Sonakhoda, CXXI 18 75 S§I 23°09 48119176 6485171 127262
Rimganj, CXXII 18 70 52 34°98 48006326 631877 11967
Sonakhodn, CXXI 0’15 69 o 57°36 4°7249304 53082:4 1020(5’3
131 Ramganj, CXXII ‘15 70 47 §I'64q 47298912 5368977 107169
Chotéki, bXXV ‘14 40 I1 I11°00 45644980 36685°8 6948
4 j 1I 0'23 57 48 21°26 477693858 58801:2 1y
132 IC‘E:E}LEJ'C%XX)%’ ‘24 72 22 §1'0I 4 Bz10218 662250 12.543
Newéni: CXXVI ‘23 49 48 4773 477249504 5308274 10053
. Bros . ‘058
4 j, CXXII 033 66 31 16741 | 48705497 74224°0 | T4
133 ll\llzr:gg?JCXXVI ‘33 58 33 31730 48391201 69043 i 13.076
Kanchai)é.l‘i, CXXIV "33 54 55 12°29 48210218 6622570 12754}
: . - . 9640124 58078'[ 11°000
Thakurganj, CXX 024 56 14 47790 47 el 10°g13
4| R, L R R i e
Dumdingi, CXX .
‘ . 8163
. . 101°2
35 Dumdangi, CXXITI “20 B4 4t 272 47539 - 11000
' Ktlll[::]chnb{fill:i CXXIV ‘20 56 53 328 47640124 580781
J. ECCLES,
Oetober, 1907.

In charge of Computing Qffics.
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