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The two volumes, XIX A and XLX B, contain the results of the levelling carried out by the Survey of Indie during 
the years 1858-1909. The souther11 lines of levelling, numbered 1 to 42, are given in Volume XIX A, the northern lines, num- 
bered 43 to 86, are in Volume XIX B. The frontispiece chart shows that the boundary between the southern and the northern 
lines,-between Volumes XIXA and XIX B,-runs from Bombay, through Sironj, Nagpur, Bilaspur to False Point. An 
engineer in Madras mill require Volume XIX A only ; an engineer in the Punjab will uae Volume SIX B only. In the Central 
Provinces both volumes will be necessary. 

A complete account of the levelling operations of the Survey,-of the methods of observation, of the inetruments and 
bench-marks, of the connections with sea-level, of the closing errors, of the adjustment of the level-net,-is given, together with 
diecrissions of revisions and of accuracy, iu Volulne XIX of the Account of  the Operations of the G. 1'. Numey of  India. Volumes 
XIXA and XIX B are the sequels of Volume XIX, and coutain the fiual values of elevation, resulting from the processes des- 
cribed in Volume XIX. Two indexes, one to geographical names, and one to degree sheets, are appended to this volume. 

The preservation of beuch-mnrlrs is a difficult taslr, and the co-operation of engineers is  invited. When once B Snrvey 
bench-mark hns been disturbed, no nttelnpt should be made to replace it, until R levelling officer has been deputed to  re-observe 
its new height. Some lnarlts nre lcuown to have beeu removed nnd subsequently replaced, their elevations being changed by 
perhaps n foot or more. I)isturbance is an evil, but i t  is a lesser evil than replacemeut, if replacement is not accompanied by 
re-observatiou. W1ie11 a bench-mnrlc has been disturbed, the circumstances should be reported to the Superintendent Trigo. 
nometrical Surveys, Dehrn Dun ; the lntter rnairrtains a record and is able to decide when revisions of levelling and renewals of 
bench-marks should be undertnkcn in any particular locality. 

The lists of bench-marlts in this volume were compiled and the eherts were drawn by Mr. Ollenbach, who ha8 taken 
much trouble to make the volume complete. 

The elevations of the bench-marks were computed, and the volume was printed under the supervision of Mr. Ecclee, to 
whom my best thanks are due for his valuable asaiatsnce. 

Dohra Dun, 1 





INTRODUCTION. 

(1.) The accuracy of the 1ez;elling vesulte. 

The heights of bench-marks have been given in tlle tables to 1000th part of a foot, but they are 
not known to this degree of accuracy. Tlie heigl~ts of those bench-marks that are situated in the vici- 
nity of a tidal observatory, at which thc determination of mean-sea-level has been adopted as a zero of 
reference, are known with greater accuracy than the heights of bench-marks, that are at  long distances 
from the coast. 

I f  a surveyor wishes to ascertain tlie probable error of any absolute valuc of height given in 
tlGs volume, lic should estimate from the frontispiece chart the distance in miles of the bench-marlc in 
question from the nearest tidal base-station. The nine base-stations of t l ~ e  levelling are Karachi, 
Bombay (Apollo Uandar), Karmar, Beypore, Cochin, Negapntam, Madras, Vizagapatam and False Point. 
If the distance oE a bench-mark in miles from the nearest tidal base-station, as measured along a line 
of levelling, is M, the probable error of the height of tlie bench-mark may be taken to be 

Thus if we want to ascertain the probable error of the height of Chach, we see from the 
chart that the nearest tidal base-station is Karacl~i. Wc can ascertain the distance, M, along a level-line, 
of Chach from Karachi either from the chart or from the tables of this volume; M = 929 miles nearly. 

Probable error of height of Chach = f J (0.004)" 929 + ((0.00034)" 99393 

= f 0.339 foot. 

The statement, that the probable error of the height of Chach (1014.063 feet) is f 0.339 foot, 
means that if  the levelling from Karachi to Chach were to be revised, i t  nrould be an even chance, 
that the revised height of Chach would be found to be between 1014.063 - 0.339 and 1014.063 
+ 0.339, i .e . ,  between 1013.724 and 1014.402 feet. The accuracy of the Indian levelling is such, that if 
the line from Karachi to Chach were to be revised ten times, five of these revisionary operations 
would give to Chach rr value of height lying between 1013.724 and 1014.402 feet. 

Burveyors generally require the absolute heights of bench-marks above sea-level; engineers on 
tho other hand are more interested in the dzflere~rce of height between two places than in the absolute 
height of either. If an engineer wishes to ascertain the probable accuracy of any difference of height 
between two bench-marks, as derived from this volume, 11e has only to take out from the volume the 
distance apart of the bench-marks, as measured along the levelling-line, and calling this distance M, to 
cfblcUlate the probable error in decimals of a foot from the snme formula as before;- 
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(2). Permanence of bench-marks. 

The possibility, that bench-marks may have been disturbed, is a question that should be con. 
sidered by engineers making use of them. Some bench-marks will last for centuries, others will vary in 
height witliin 10 or 20 years. Tho most permanent and reliable form of bench-mark is an inscription 
on solid ground-rock. The standard monolithic bench-marks have been built with great care, and are 
as permanent as any marks can be, that are erected on unconsolidated ground. Embedded bench-marks, 
that have been buried out of sight, are generally very reliable, if they have not been placed near rail. 
ways; but blocks embedded uuder railway platforms are liable to sink 3 to 6 inches in 20 or 30 years. 
Mile-stones are coustantly being moved and are not suitable positions for bench-marks. It is greatly to 
be regretted, that in former years the levellers on certain lines placed so many marks upon mile-stones; 
the temporary cl~aracte' of mile-stones had probably not been fully realised then, and it may perhaps 
have been difficult to find suit,able sites on flat soft ground in certain localities. I n  the early years of 
levelling in India, too many bench-marks were placed near railways; this was done to suit the con- 
venience of engincers, but experience has shown that lines of railway are in constant vibration and do 
not furnish permanent sites. 

Any person who discovers that a Survey bench-mark has been disturbed, or 
that a description given in this book is no longer correct, is requested to inform 
the Superintendent Trigonometrical Surveys, Dehra Dun. 

(3.) Points to which values of height refer. 

I n  this volume heights have been given in some instances for flanges of girders* and mile-stones, and 
rails, upon which no bench-mark has been inscribed. I n  these cases the height always refers to the top 
of the flange, to the top of the mile-stone, and to the top of the rail. I n  all cases where an arrow has 
been engraved, the heigl~t refers to the head of the arrow. I n  cases of inscribed circles tlie height refers 
to the interior of the circle. I n  tlle case of embedded bench-marlts a hollow square has been cut in the 
upper surface of the stone block, and the height given refers to the interior of the square. All heights 
are measured above mean-sea-level. I n  Vol. XIX the method of determining mean-sea-level has been 
explained. 

(4.) The dtfereace bettoeen dynnntic and orthometric heights. 

Owing to tlie spheroidal form of the earth, the surface of a high-lcvel lake is not parallel to the 
surface of the sen vertically below it. The two surfaces converge towards the north. The orthometric 
height of any point is the height above sen-level measured vertically by a tape or staff. The dynamic 
height is the height derived from the observation of water-flow. The dynamic height of every point 
of the surface of a high level lake is tho same, if tile water is in repose. The orthometric heigl~t of the 
northern end of such a lake is lcss than the ortllometric height of the southern end, because its vertical 
distance above sca-levol is 1ess.t Orthometric value8 of height8 should be employed by ezcrveyors and 
engineere. 

(5.) Charts. 

The relative positions of the several level-lines are shown in the frontispiece chnrt. A separate 
chnrt has been included for each line of levels to illustrate the route. These charts were on too small 
a scale to admit of all bench-marks being shown, but standard bench-marks, embedded bench-markfl, 
and stations of principal triangulation have been entered. 

Vol. XLX B. "see 69. Thc hcnch-mnrks deacribod on Dnee 69 nnrl on page 111 cannot hc regnrded ns permnncnt mnrka. A brldgo girder . .  . . - - - 
is a v e y  nnsnitnblc fiitc; ao is n rnil (page So). 

t,The nnhjcct is di6rnsaccl nt lrngtll in chapter V I I ,  Vol. XIX. Arcoanl nf the Operotion, qf Ihr Q. T. Suruey o/ India. When we speak 
the sea being "veriiceUy below'' s high.level lake, we Imagine s tunnel under the lnkc, through which the see flows. 



INTRODUCTION. 

(6.) Numbering of betlch-marks. 

Each bench-mark has two numbers, a geodetic and a topograpl~ic; the geodetic numbering 
shows the relative positions oE marks on their levelling line; the topographic numbering shows the 
survey areas in n~hich the marlts fall. I n  previous p~~blications bench-marks have been allotted a 
geodetic number only, and this l ~ a s  been found an  insutlicicnt guide for surveyors and engineers. The 
geodetic numbers indicate lilacs o f  ~ o u t e ,  which are doul~tless of interest to levellers and computers. But  

what surveyors want is a list of all bench-marks situated within any gioeu area. 
Wlien two or more lines of levelling intersect, each provides bench-marks for the same survey 

area; in some,fem cases a bench-mark may be common to two or more lines, but generally tlie I~ench- 
marks on the intersecting lines are different. If for instance we compare the  Sl~iltarpur terminals of line 
No. 62, Sujawal-Shilcarpur (Sind) and line No. 53, Shiliarpur (Sind)-Tatta, me see tliat all tlie bench-marke 
of page 108 Sujawal-Shikarpur (Sind) are all s i t u ~ t e d  in Sliikarpur (Sind), b ~ ~ t  tliat none of them appeara 
on page 109 in line No. 53 Slliliarpur (Sind)-Tatta. The system, under wbicll line No. 63 and line No. 53 
were published in different pnrnpl~lets let1 therefore to tlie separation of tlle Sl~ikarpur I~encll-marks into 
two lists, neither of w l ~ i c l ~  1t735 conscq~le~ltly complete. Tlle iudex to degree sheets, given in this volume, 
indicates all tlie pages, on wliich bench-marks occur in any p:~rticular degree-sheet*. The topographic 

1311.2 
number for instance of tlie bench-mark 3 of main-line No. 46 is -. 4LP ' tliis dcnotes the 3rd mark witltin 

degree-slieet 41 F: the same topographic number mill be found attached to bench-mark 3 of main-line 
No. 44, thus denoting that one and the same mark is commoli to both lines. 

When a bench-mark is situated very close to tlie boundary of a degrec sheet, i t  is often impossible 
to ascertain to whicl~ degree sheet the hencll-marlc reaily Lelongs, W e  seldom know the latitude or 
longitude of bench-marks, nearer than 6 or 10 feet, aud iu some cases, especially when t l ~ e  positions of 
marks have to be obtained from old maps, tlie uncertainty may extend to  50 or 100 feet. When 
therefore, for example, a bencll-mark situated on t l ~ e  northern border of degree sheet 58B is given a 
topograpllic designation wit11 58B for t l ~ e  denominator, and is sl~omn in tlie lcvcl chart in sheet 68B, we 

See page ui, of Vol. XIX. The survey areas, by which bench-marks have bcen clnssified nnrl nnmbercd. nre cnlled rlegree sbeeta ; they 
embrace one degree of latitnrlr by one dcgrce of longitude. Snrverors a re  well aware of  Lhe systcm fol lon~cd in  numbering survey sheets, bu t  a f ew 
words of explnnntion nlny uo t  be o ~ ~ t  of plnce here for the  nse of cugiucers. 

The map of India nrtd ddjnrerrt Corrnl~irs emhrnccq the  nrrn bonndc~ l  by 40' latitude on t.he north nnd by t h e  ocean on the  sonth, and  s i tuated 
between the meridinns of 44" and 124'. TLlc inllex map  is pnblisbe<l in (;encl.al I(eports of Ll~e Survey of 111rl;n. This nren of Asln ~sd iv i r l ed  i s t a  
136 nnrvey sheets, enc l~  of which r ~ l n p r i r c s  4 clrsrres of lntitnde n l ~ d  4 dcgrcc. of  I~mgitllrle. TLe lougitades a re  derived from t h e  Cirecnwicb- 
Teheran-Karachi observations of 1894-IR!)ti. The  nnlnbers of the shcct,s in I ~ ~ r l i n  itself a re  nu f~d lows  :- 

Retween t h e  
meridinns of 

64' and 68" 
68' nod 52' 
72" nod 76" 
76" and  80' 
80" and  84' 
84' and 88' 
88' nod 92' 
92' n l ~ d  DG" 

Lnt.itnde boondnries of sheets  

Sheet 34 (Inlitudr 32' lo 25') Sheet  35 ( I d .  290 l o  24') 
Sheet  38 ( l a f .  36" to 32'). 39. 40. nnd 41 (lot. 32' lo  20') 
Sheets 43 t o  I!) ( f r o m  Inl. 36' to 8") 
Sheets 68 t o  64 ( , f r o m  101. .72" tn  b) 
Sheers 6 2  t o  66 ( f r o m  l o t .  3P to 12') 
Sheets 7 2  t,o i 4  (frorn Irrl. 2.V l o  1 0 )  
Sheetn 78 nncl7'9 ( f r o m  l n l .  2Xo l o  20') 
Sheets 88 LO 85 (from ln1. 2h0 10 16') 

Each of these Inrge sheets of 4 degrees square is sub-rlivideci in IS degrec sheets, each of which i s  one degree square, thul:- 

11 L 

f i n r W  nhcat 58 covers t h e  area between meridians 76' and 60' nnd between latitudes 12' nod 8': dngree sheet  I 8 A  therefore embraces the 
'"h.diririon hetween 76" and 77- and hetweon 12" nnd 11'; c l c ~ r c e  nhcct B R I '  embrnccs the  anb-division betwccu 79" and  80' and between 9' and 8'. 
With the aid of the tnbles givcu in this  foot.note. i t  is possible (a) t o  find t h e  number of t h e  degree sheet  in  whicl~ ally town f d s .  i f  it8 la t i tude rmd 
i o n ~ i t U d ~  are known, ( b )  to find the region included within any named degree b e e t ,  beparate lists of beuch-marks a re  about  t o  be publishid fat * I n r W J  h e e t  of 4 spusre degree& 
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cannot guarantee that the bench-mark may not eventually be located by surveyors in sheet 68A. 
Similarly, for example, a bench-mark on the border line between slieets 66H and 57E may be allotted 
with equal show of reason to either sheet. I n  these cases of uncertainty we might have given two 
topographic numbers to each border bench-mark, but this course seemed cumbersome, and wehave 
preferred to allot every bench-mark to some particular sheet. Wllen therefore engineers are seelcing 
to ascertain the descriptions of all bench-marks situated in any particular sheet, they are advised to 
consult the index to degree sheets appended to this volume, and to examine the lists for neigllbouring 
sheets. 

A few words more are required to explain .the system followed in allotting geodetic numbers to 
bench-marks. 

B.M.61 
A topographic number, such as is self-explanatory : i t  merely means the Slst bench. 

mark of the degree sheet 4831 ; but the geodetic numbering is not so simple. 
The level-lines of India have been divided into (a) main-lines, (b) principal branch-lines and (c) 

minor branch-lines. 
The main-lines are numbered consecutively from 1 to 86* ; the principal branch-lines have been 

given the number of the main-line, from which they emanate, togetller with a letter attached+. Tllus a 
number, such as 40, must imply a main-line, and a symbol, srich as 48 A, must imply a branch-line 
emanating from main-line 48. Lines 61A, 61B, 61C, 61D are all principal brancli-lines emanating from 
main-line 61. 

Every main-line and every principal bmnch-line has been printed in this volume as s separate 
List. When a main-line of levelling is being observed, thc levellers carry out numerous minor branches 
to towns and triangulation stations: i t  has not been found convenient to number these minor branches 
in tlie same way as principal branches Ilnve been numbered, or to separate them in publication from 
the main-lines to which they belong. The , d e t i c  designation of bench-marks has therefore been 
divided into two columns in the lists of this volume; in the first column appear only tlie bench-marks on 
an actual main-line or an actual principal branch-line. The bench-rnarks of the minor branches will be 
found in tbe second colu~nn : thus on page 36 mill be found a minor branch consisting of bench-marks 
1 2 1 2  
i* and G. Numbers such as ij,, imply that a minor branch-line starts from bench-mark 14 of the 

main-line; the denominator shows the bench-mark of emanation, the numerator shows the position in 
the minor branch. In  former years the levellers extended this system of numbering to minor 
branches that emanated from minor branches, but the designations became very complicated. 

I n  this volume the geodetic numbering has been limited to four classes :- 

(o) a simple number, sucll as 30, which denotes the number of the mark on the line. 
3 0) a number such as whioll denotes the 3rd mark on a minor branch emanating from the 

26th mark of the line. 
a a b c 

(c) a symbol, such as p, or i-iii or B, or a, which denotes an extra bench-mark close to the 
a 

line. 26 denotes not a minor branch, but an extra mark near bench-mark 26 of the line. 

Sa 
(d) a symbol, sucl~ as s, (see page 62) wbich denotes an extra bench-mark, a, situated clone to 

the 3rd benoh-mark of the minor branch, whioh emanates from mark 26 d the line. 

9 Volume XIX. G. T. Survey d Indie, page 6. 
' ) Volume XI& G. T. LImq d Indk page 90. 
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The following table summarises the geodetic system of enumeration :- 

If a bench-mark on a main-line or on a principal branch-line has been reported as destroyed, 
it has been entered in the column for description as ' destroyed ' : if an extra bench-mark has been 
rcported as destroyed, all mention of i t  has been omitted from the lists. 

Line or Denell-mark 

Main-line 8 
Principal branch-line 61A 
Bench-mark 29 on main-line 8 
Bench-mark 31 on principal branch-line 61 A 
Bench-mark 6 on minor branch emanating 

from bench-mark 47 
Extra bench-mark a, close to bench-mark 

26 of main-line, or of principal branch-line 
Extra bench-mark a, close to bench-mark 

4, of the minor branch that starts from 
bench-mark 113 of main-line 

(7.) Distagzces of bench-mark8 from a station of origin, 

Designated ns 

Line No. 8 
Line No. 61A 
29 of line 8 
31 of line 618  
6 
a 
a 
26 
pa 
F~ 

Distances are measured along the lines of levelling, and not along the most direct roads. They 
are therefore apt to be misleading, especially in the case of bench-marks situated on-minor branch-lines, 
and they should only be regarded as general guides. If a minor branch-line leaves its main-line (for 
c~xample) at  bench-mark No. 21, and winds about througl~ a town for 4 miles connecting with bench- 

1 2 3  7 
marks L-, 7, .T, to -, it may happen that the last bench-mark of this minor branch-line is situated 21 21 41 21 
within a mile of the bench-marb: of issue, No. 21 of the main-line ; but the distances, shown in this 
volume, will be the distances measured along the levellhg voube, so t l~a t ,  if the distance of bench-mark 

7 
21 is n miles from the station of origin, the distance of bench-marl< ,- will be shown as (n + 4). These 

21 
distances, as derived from the levelling rout-re quite correct, although an engineer finding the actual 

0 

distance apart of bench-marks 21 and --I- to be less than n mile, might tlrink that the published values 
2 1 

were in error. Otlier methods of indicating distances were considered, but it was decided to adhere to the 
system of measurement alorag lerelling routes. 

Dehrs Dun : 

June 20th, 1010. 1 





Main-Line 43. (Karachi t o  Tatta). 

" Deduced from the moat reaent levelling revision up to B.M. No. 12. 

. 
Corrected 

D p a m i o  

fed 
8.949 

8.897 

9.342 

12-290 

8.381 

12.065 

10.792 

9.266 

Elevation * 

Orthometric 

feet 
8'949 

8.896 

9'341 

11 - 189 

8.381 

12.064 

10.791 

9'265 

Deaignstion 
Bench-mark8 

Qeodetic 

1 : 

2 j 

3 i 

4 i 

i a . -  
:, 4 

5 ;  

6 

i a : s  
- .  

Distsnw, 
from 

Kurnchi 

miles 

O . O  

o . 7  

I . 6  

4'7 

5 ' 2  

5 ' 8  

"3 

of 

T"p"ir. 

B* 
ail L 

5 2  
8s L 

E L 3  
as L 

~nr.4 
36 L 

DM.6 -- 
YS L 

E 6  
asL 

Bh1.1 - 

35 P 

sw.2 
SSP 

Description of B e n o h - r n h  

0.T.s.  at Manora. This is the bench-mark of reference of Ka- 
:F rachi Tidal Observ~tory. Consists of stone embedded 
A.D. flush with surrounding masonry and allout a foot above 
lee0 g r o ~ ~ n d ,  close to N.W. corner of building belongi~lg to 

Harbour Works and known as Mestri Quarters, 140 yards S .W.  
of tidal observatory which is alongside Tipping Pier. The 
bei~ch-mark is protected by wooden railing. 

0 On stone of embankment, close to 9. side of Humby's 
pier, Manora. 

0 on Kiamari Groyne. On top of 1st pillar to S. of Har- 
bour Survey pillar marked No. 104. 

9 a t  Kiamari. On top surface of 2nd offset above ground, 
on N.E. corner of base of Hydraulic Works chimney 

OB.M, adjoining Merewether clock tower. 

B.M. A bench-mark of Karachi Harbour Works, situated close 
to Port Tnlst Office. On stoue copiug of native jetty at  
E. end, immediately below an inscription tablet ill W. 

face of mr, pillar at  N, end of bridge over Chinna Creek. 

Q.T.S. On raised stone pavement, close up to  S.W. corner of 
&. Merewether clock tower a t  S. end of Karachi town. 

0.T.s. at Karachi. On N. side of atone plinth of 2nd sentry box, 
l&. eastwards from main entrance of city railway station 

(Nortlr-Western Itnilway). The sentry box is imme- 
dintcly in front of Messrs. Cockburn and Co's office, and top of 
its plinth is about 2 feet above ground. 

Q.T.6. On N. end of tread of 3rd step (counting from bottom) 
of flight at  W. or main entrance to Telegraph Office, 
Karachi. 
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Main-Line 43. (Karachi t o  Tatta). 

Corrected 

Dynamic 

feat 

27.550 

24.783 

27.360 

45.824 

35'524 

50.443 

50.495 

51 '223 

46.294 

46.278 

Desipntion of 
Bencll-murks Distance 

from 
Karachi 

mibe 

7'5 

7'7 

7'9 

8.9 

9.5 

13'5 

13'5 

,4. I 

16.1 

16" 

Elevation 

Orthometrio 

feet 

27.548 

24,782 

27'358 

45,821 

35.512 

50'440 

50'492 

51 '220 

46'V1 

46.275 

I Geodetio 

i b . - i 6 

I b  , - 
1 6  

: 2b . - 
: 6  

7 i 

8 

9 i 

" - i 9 

10 : 

11 

12 

Desoription of Bench-mwke 

Standard Bench-Mark, Karachi. This is the bench-mark 
of reference for Karachi and was accepted by Lieut.-Colonel 
Laugl~toi~,  S.C., of Bombay Revenue Survey, as defining the 
datum of his survey of Karachi made in 1874-75, and all levels in 
Karachi are referred to it. I t  is situated in S. corner of com- 
pound of Holy Triuity Church, and consists of a circular 
masonry pillar 2 feet 2 ii~ches in diameter, rising 2 feet 9 inches 
above grou~id level a i ~ d  capped by a hol.izontal slate. An iron 
pin, 2 inches in diameter, fixed in the pillar, passes througl~ a 
perforation at  centre of slate, and projects sllghtly above its 
sr~rface, the top of pin being the point of refereuce. The slate 
is inscribed as follows :- 

Q.T.S. 
Bench .Mark 

0 
Accepted Height above 
Mean Sea Level 27'66 

A.D. 1862 

The pillar is by an iron railing. 

Q.T.S. a t  Sind Club, Karachi. On top surface of right pedes- 
O M  tal of two, between which steps lead from main entrance 

to Dining Hall. 

G.T.S. a t  Frere Hall, Karachi. On 9, end of lowest tread of 
BoM. flight of stone steps at  E. or main entrance. 

0 On E. parapet of culvert a t  gate of cemetery, Karachi, 
beyond Europeau lufantry Barracks. 

0 On top of guard-stone at E. end of N. parapet of bridge, 
over which road to Tatta passes, a t  a point 500 yards 
beyond toll-house. 

Q.T.s. On E. end of atone coping of N. parapet of W. abutment 
0 10 of bridgc, near telegraph post No. -. 

22 
- 
t Marked with black paint a t  W. end of stone coping oE 

66'70 N. parapet of E. abutment of bridge, near telegraph post 
10 

No. 7. (Railway bench-mark). 
d l  

0.T.s. On stone pavement of verandah, immediately below sill 
noM. of window E. of main entrance door of Thul Railway 

Station. 

bl 
k: 

a t  South End Tower of Karachi Bane-Line. On N.W. 

@.T,~ ,  corner of stone plinth of tower. 

On ground level mark-atone of Karachi Base-Line, South 
End, G. T. Survey Station, lat. 2-1.' 52' 6UV.63, long. 67' 9' 
24".77. A principal atation of Karachi Base-Line Figurn, Great 
Indus Series. (For full description see Synoptical Volume). 

B* 
35P 

BM.4 
sap 

3 5 ~  

BM.6 - 
S S P  

BM.7 
35 P 

BM.8 .- 

36 P 

p J  
96P 

lo 
35 P 

~ b f . 1 1  - 
86 P 

BM I2 -- 
85 P 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 7 

Distance 
from 

Kurachi 

milee 

17'1 

18.1 

Main-Line 43. (Karachi t o  Tatta). 

Description of Bench-marka 

Top of mile-stone No. 9, on road from Karachi to Tatta. 

Top of mile-stone No. 10, on road from Karachi to Tatta. 

Base of mile-stone No. 11, on road from Karachi to Tatta. 

' Top of mile-stone No. 12, on road from Karachi to Tatta. 

Top of mile-stone No. 13, on road from Karachi to Tatta. 

Top of mile-stone No. 14, on road from Karachi to Tatta. 

Top of mile-stone No. 15, on road from Karachi to Tatta. 

Top of mile-stone No. 16, on road from Karachi to Tatta, 

Top of mile-stone No. 17, on road from Karachi to Tatta. 

TOP of mile-stone NO. 18, ou road from Karachi to  Tatta. 

Top of mile-stone No. 19, on road from Karecbi to Tatta. 

Top oE mile-stone No. 21, on road from Karachi to Tatta. 

Q.T.9. Bench Mark bears 2 0 2 O ,  and is 176 feet from mile-stone 
No. XXI,  Karachi. Summit of B.M. about 6 inches 
above ground level. 

Top of mile-stone No. 22, on r o d  from Karachi to  Tatta. 

Top of mile-stone No. 23, on road from Karachi to Tatta. 

Top of mile-stone N a  24, on road from Karachi to Tatta. 

, 
Top of mile-stone No. 25, on road from Karechf to  Tatta. 

Base of mile-stone No. 26, on road from Karachi to Tatta. 

Designation 

Geodetic 

13 i 

14 i 

of 
Bench-marks 

yBF1_9 
35 I' 

95 r 

15 j 

16 i 

17 i 

18 j 

19 i 

20 j 

21 j 

22 

23 i 

2& i 

: a 
i i i i  

25 i 

26 : 

27 : 

28 j 

2!9: 

Corrected 

Dynamic 

feet  
47.221 

61.118 

62.636 

72'340 

93'877 

123,490 

135,504 

114.988 

100.866 

84'820 

79. rq 

54.337 

52.284 

33-339 

17.344 

43.820 

7'637 , 

11.587 

Elevation 

Orthometrio 

p e t  
47*218 

61.114 

62.632 

72'336 

93.871 

123.483 

135'496 

114.981 

100.860 

84.81 j 

79.134 

54-334 

52.281 

33.337 

17.343 

43.818 

7'637 

11.j86 

- BY.15 
95 P 

B>!! 
35 P 

~=7 
35 P 

35 P 

EM: IS 
S S P  

- BM.20 
35 P 

 BE^ 
se p 

-- naf.zz 
36 1' 

s ~ a  
35 P 

35 P 

BM.25 asr 

B E 6  
35 P 

B M 7  
Y 5  Y 

BM.28 

llM.29 
y j -  

~nr .no  -- - 
96 *' 

19.1 

20- I 

22.1 

23'1 

24'5 

15'5 

26. 6 

. 

29'2 

29.2 

30.2 

31'2 

32'3 

33'3 

34'2 



PRECISE LEVELLING IN INDIA, 1868-1009. 

Main-Line 43. (Karachi to  Tatta). 

Description of Benoh-marks 

Top oE mile-stone No. 27, on road from Karachi to Tatta. 

Top of mile-stone No. 28, on road from Karachi to Tatta. 

Top of mile-stone No. 29, on road from Karachi to Tattr. 

Top of mile-stone No. 30, on road from Karachi to Tattr.. 

Top of mile-stone No. 31, on road from Karachi to Tatta. 

Top of mile-stone No. 32, on road from Karachi to Tatta. 

Top of mile-stone No. 38, on road from Karachi to Tatta. 

Top of mile-stone No. 34, on road Erom Karachi to Tatta. 

Top of mile-stone No. 35, on road from Karachi to Tatta. 

Top of mile-stone No. 36, on road from Karachi to Tatta. 

Top of mile-stone No. 37, on road from Karachi to Tatta. 

Q.T.8. Bench Mark aunk 9. of road, bears 197', and is 224 
feet from 37th mile-stone near village of Gharo, 2 feet 
below ground level. 

Top of mile-atone No. 11 from Guja and No. 1 from Gharo, 
on road from Karacl~i to Tatta. 

Top of mile-stone No. 10 from Guja and No. 2 from Gharo, 
on road from Karachi to Tatta. 

Top of mile-stone No. 9 from Guja and No. 3 from Oharo, 
on road from Ka~.aclli to Tatta. 

Top of mile-stone No. 8 from Onja and No. 4 from Qharo, 
on road from Karachi to Tatta. 

Top of mile-atone No. 7 from Guja and No. 6 from Oharo, 
on road from Karachi to Tatta. 

Corrected 

Dynnmio 

feet 

9'587 

7'424 

7'894 

9'140 

12.880 

9.010 

9'975 

18.503 

9 ' 542 

13'053 

13.518 

7'951 

I j.685 

15.086 

14'749 

16.628 

17,916 

Dishnee 
from 

Karnchi 

milea 

35'3 

36.2 

37'2 

38.2 

39'2 

40'4 

41. 

42.2 

43'2 

44'2 

45'2 

45'3 

47' 

48' 

49' 

5''' 

50m9 

~ l e w t i o n  

Orthometrio 

feel 

9.596 

7'424 

7'894 

9'139 

12.879 

9.010 

9'974 

18.502 

9'54I 

13'0.52 

13.517 

7'95' 

1.5'684 

15.0~5 

14.74~ 

1 6 . ~ ~ 7  

17'9'5 

Designation 
Bench-msrko 

Geodetic 

30 j 

31 

32 1 

33 ; 

34 ; 

35 1 

36 1 

37 ; 

38 

39 j 

40 i 

i a  - 
: 40 

41 : 

42 ' 

43 j 

44 j 

45 i 

- 

of 

Topollre- 
phio 

 BE^ 
a 5 r  

B* 
36 P 

= 
35 

BM.84 - 
35 P 

BE 

BXS 
3 5 P  

BM.87 - 
85 P 

B X 8  
35 P 

B2 
36 P 

B= 
as P 

BM41 
aa 

a6 P 

B z  
as r 

B= 
85 Y 

BAQS 
a5 P 

BM.46 
ssP- 

BY 47 



DESCRIPTIONS AXD HEIGHTS OF BENCH-MARKS. 

Main-Line 43. (Karachi to Tatta). 

Corrected 

Dynamic 

feel 
15.628 

19.261 

18.779 

20' 173 , 

21.613 

23.583 

23'820 

21 '331 

22.365 

24.909 

24.557 

24' 135 

25' I 79 

26.204 

27.803 

Dosipntion 
Bench-mark8 

Geodetic 

46 i 

47 : 

48 i 

49 ; 

50 

51 j 

52 

63 i 

64 ' 

55 i 

' 

67 i 

58 ; 

Distar~ce 
from 

Karuchi 

-- 

mile8 

51.8 

5' ' 

52'8 

53'8 

55'6 

56'6 

57'5 

57'6 

58'5 

59'5 

60.4 

61 a3 

62'3 

63'2 

Elevation 

- 
Orthometric 

p e t  
15'617 

19.260 

18.778 

20' 172 

21 -612 

23.582 

23,819 

21.330 

22.364 

24.908 

24.556 

24.134 

25,178 

26.203 

27.801 

of 

Tn~06'n- 
phic 
. 

B= 
36 P 

BbI.49 - 
36 P 

B% 
36 P 

B X 1  
36 P 

B s 2  
36 r 

BM.53 -- 
as r 

- BM.54 
36 P 

c 6  
36 P 

3 . 5 6  
36 Y 

BM.57 .- 

86 P 

BM.68 -- 
a6 P 

BM.S9 
35 P 

so 
86 P 

Description of Bench.marka 

Summit of Canal bench-mark market1 XII, about 50 yards 
6 Guja 

N. of road and 120 ~ a r d s  S.E. of mile-stone No. 6 Gharo ' 

Top of mile-stone No. 6 from Gnja and No. 6 from Gharo, 
on road from Karachi to Tatta. 

Top of mile-stone No. 5 from Guja and No. 7 from Gharo, 
on road from Karachi to Tatta. 

Top of mile-stone No. 4 from Guja and No. 8 from Gharo, 
on road from Karachi to Tatta. 

Top of mile-stone No. 3 from Guja and No. 9 from Gharo, 
on road from Karachi to Tatta. 

Top of mile-stone No. 2 from Guja and No. 10 from Gllaro, 
on road from Karaclri to Tatta. 

Top of mile-stone No. 1 from Guja and No. 11 from Gharo, 
on road from Karachi to Tatta. 

Top of mile-stone No. 0 from Guja and No. 12 from Gharo, 
on road trom Karachi to Tatta. 

Top of mile-stone No. 9 from Tatta and No. 1 from Guja, 
on mad from Karachi to Tat t r  

Top of mile-stone No. 8 from Tatta and No. 2 from Guja, 
on road from Karachi to Tatta. 

Top of mile-stone No. 7 from Tatta and No. 3 from Guja, 
on road from Karachi to Tatta. 

Top of mile-stone No. 6 from Tatta and No. 4 from Guja, 
on road from Karachi to Tatta. 

Top of mile-stone No. 5 from Tatta and No. 5 from Guja, 
on road from Karachi to Tatta. 

Top oE mile-atone No. 4 from Tatta and No. 6 from Guja, 
on rosd from Karachi to Tatta. 

Top of mile-stone No. 3 from Tatta and No. 7 from Quja, 
on road from Karachi to Tatta. 

6 0 :  * 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Wn-Line 43. (Karachi to Tatta). 

Desaription of Benoh-marks 

Top of mile-stone No. 2 from Tattu and No. 8 from Guja, 
on road from Karachi to Tatta. 

Top of mile-stone No. 1 from Tatta and No. 9 from Guja, 
on road from Karachi to Tatta. 

Top oE mile-stone No. 0 from Tatta and No. 10 from Guja, 
on road from Karaclli to Tatta. 

G.T.S. Bench Mark at Tatta. Eml~edded in mound on \rl~ich 
Tatta Dak B~lngalow is built, 158 feet from mile-rtone 

XXXII  Jerruck N ~ ,  .. -. .. -- , 1 l:! feet from N. angle of travel- 
O 'llatta 

lers' bu~~galow, I50 feet from S.H. angle of compound of Mukh- 
tiarkari, aud Sosars' lines, ant1 2 inches below gl.ound level. 

Comcted Elevation Dietance 
from 

Kanchi 

m i h  

64'2 

65'2 

67' ' 

6 7 ' 7  

Deeignotion of 
Bone11-a~nrks 

Dy narnic 
- 

feet 

26.978 

71 .328 

30.3i4 ' 

38'766 

Geodetic 
. . - -- - - 

61 i 

62 i 

63 

64 i 

-. - 
Orthometric 

-- 
feet 

26.977 

7 I '324 

30.342 

38'764 

- - 

B33 
36 P 

BE6! 
a6 P 

BA~S 
85 P 

BM.6G -- 
3 5 ~  



DESCRIPTIONS AND HEIQHTS OF BENCH-MARKS. 

Desipntion of 
Bcnclr-nl:rrks 

Oeodetio TT:cm- 
-- 

Main-Line 44. (Navanar t o  Sujawal). 

I 
Diebnce 

from 
Nrrsnar 

Description of Bench-mnrka 

Destroyed ... ... . . . . . .  

G.T.9. Embedded 6 inches under ground, on E .  side of cart- 
track from Mundra to Navarlar creek, OII  a mound 
nbout 1 foot above gro~ind level ; 4 mile S. of n sand 

hillock called Tapaska Dhoi, about 4. miles S.S.W. of Llnndra 
town. 2 n~iles W. of bfundra Ijandar house and 3 miles S.E. of 
Dhrib village. A masonry pillar has been built 8 feet to X. of 
bench-mark. 

G.T.S. Embedded 149 feet from northern tower of E. gateway 
B:t, of town, called Borika Nn~ltrr arid 105 feet to N.W. 

of Ihji Sai's dharmsl~ala at  hlundra. A masonry pillar 
llas been built 8 feet to  S. of bench-mark. 

G.T.S. On stone OII top platform O F  steps on S. side of Jairarr 
BoM. Shivji's 'l'ank at  Xlundra, 95 feet from base oE highes' 

tower of Muudra wnll on ml~ich the trigonornecrica 
statiou is built aud 5 feet from N.W. coruer of platform ot 
tank. 

0.T.s. o ~ ' N . E .  corner of m ~ s o n r y  platform, or resting placc 
ByM. for tri~vellera, betweell 2 large barh trees on W. sidc 

oE cart-track from Mundra to Kapaia Mota, 140 feel 
S.E. of Pajtan Pir, OI I  a low hillock, 32 feet E. of small well, 
and 2 miles from M u ~ ~ d r a .  

0 On S. end of S .  platform seat a t  entrance to  Devji 
0.1's. 

LI,M. Khoja's I~ouse, 255 feet S. of Mitha Uaoli a t  N. end ol 
Kspaia Mota village. 

O.T.S. at Baraia Mota Dbarmshaln. Ou S.W. corner of plat- 
&. form of Tllakur Jlnji Jam's Dheri (tomb), 6 0  feet W, of 

et~trance to  Ladnk Klioja's dharmshalr. 

O.T.8. On S.W. corner of well in bed of Khara Nala which lies Bs. ahout 1 mile S. of Kalaghoglla, on E. side of cart-track 
from Beraia Mota. 

0.T.9. 
0 

B.Y. 

q e ,  1 
and 2 

Eml~edded in platform oE Kemji Jairam's well, on N. 
margin oE cart-track from Ka!a,ohogha to  Berajn, 200 
feet S.W. oE tauk aud 17 cl~ains W. of Kalaglloghn vill- 

4 feet from Y.E. corner oE platform flush with its surface, 
and 7 feet respectively Erorn N.E. and S.E. corners of 

IIpper trorlgl~ or cistern. 

G.T.Y. 011 ~ t o u e  coping of S. wnll of topmost channel of Kelnji 
B&. Jairam's well a t  Kalagbogl~a. 

Correctad Elbvntion 

feet 

9 .a09 
fert 
y.810 



PRECISE LEVELLING I N  INDIA,  1858-1909. 

Main-Line 44. (Navanar to  Sujawal). 

Description of Beuch-marks 

Q.T.S. On a flap-atone of Ganpati temple platform in front of 

BF)M. door, 5 feet from N.E. and N.W. col.ners. The temple 
is on S. bank of a tank band, 104 feet E. of cart-track 

from Kalaghogha to Reraja, and 2 miles S.E. of latter village. 

Q.T.9. On plinth oE Ganpati temple well on W ,  side, 3 feet S. 
of W. corner, in tank, 39 feet N.E. of B.M. No. 10. 

O.T.8. On flag-stone on upper surface of block of masonry 

BF)M. called Jakl~ahadev, 1 mile N.K. of Beraja and 132 feet 
S. of crossing of cart-tracks from Kalaghogha to Kera, 

and from Beraja to Tapar. 

G.T.8. On N. margin of circular well a t  Bhuj Vali Rai Navav, 
in line with flight oE steps and immediately above lowest 
step, 5 chains N. of junction of cart-tracks from Beraja 

and Kalaghogha to Kera. 

Q.T.8. Emhedded in N. platform (flush with its surface) close 

B",,, to gate of cnclos~lre of Gt~ulam Ali Shah's Dargah, on a 
hill a t  S.W. eud of town of Kera, 8 feet N.E. of N. 

edge of gate, 2 I'eet from enclosure wall, and 4 feet above 
ground. 

if.T.Y. at  Kern. On topmost step of flight leading to top of 

,,%. hill on which (ihulam Ali Shah's Dargah stands, 20 feet 
N .E. of B.M. No. 14. 

Q.T.3. at  Kern. On top etep of ~ou the rn  flight, at  foot of hill zM. on which Ghulam Ali Shah's Dargah stands. 

O.T.8.  On stone coping a t  centre of E. parapet of culvert, about 
BoM. 9 chains N .  of bridge over Nag river on road from Kera 

to Narayaupur, aud about 1 mile N. of Kera. 

o T . 8 .  On stone c o p i ~ ~ g ,  4 feet from S. end of &. parapet of 

BoM. culvert, on road from Kera to Narayanpur, about a mile 
9. of latter village. 

0.T.e. On rock in ritd, 4 mile N.  of Narayanpnr, on W. 
BoM. margin of road from Narayaopur to its junction with 

main road from Mandvi to  Bhuj. 

O.T.8. On stone coping of W. parapet of culvert, 3 feet from 
its S .  e ~ d ,  9 chains S ,  of hridge over c~tream running 
into Nag river, and 1 mile 9. of junction of road with 

mrio road from hlal~dvi t o  Rhuj. 

Corrected 

Dynamic 

feet 

205.348 

198.058 

229'331 

248.863 

469.037 

465'268 

442'992 

421' 170 

439.518 

522.368 

508.887 

Designntion of 
Dietonce Bench-marks 

fmm 

Elevation 

Orthometrio 

feet 
205.362 

198.072 

229'347 

248.880 

469.066 

465.297 

443'019 

421 .19~  

4 3 9 . M  

522'4°0 

5oA'9'9 

&odetic 

I0 j 

11 i 

12 : 

13 ' 

14 

15 1 

16 : 

17 

18 

19 

20 j 

I 3 3 0  
41 F 

~s 
41 F 

BE 
41 F 

P.2. 
41 F 

'5' 
41 1E 

E! 
rlu 

BE 
4 1 ~  

EM-4 
4 l P  

BM.6 
41 B 

BM.6 - 
41 N 

41 E 

m i h  

2L.1  

,, ., 

23,0 

24'3 

. 

29.3 

29'4 

29'4 

30'7 

, 

32 '8  

33.5 



DESCEIPTIONS AND HEIGHTS OF BENCH-MARKS. 18 

Main-Line 44. (Navanar to  Sujawal). 
- 

Description of Bench-mark0 

t 

Q.T.8. On top of mile-stone No. 9 from Bl~uj ,  near junction of 
&, mads from Kera and Mandvi to Bhuj. 

Q.T.8. On top of mile-etone No. 8 from Bhuj. 
o 

B.M. . 

Q.T.8. On top of mile-stone No. 7 from Bhuj. 
0 

B.M.  

G.T.S. On stone coping-of N .  parapet of bridge over a atream 
BF)M. running into Khari river, 35 feet from E. end of parapet, 

and 38 chains N. of mile-stone No. 7 from Bhuj. 

Q.T.S. On top of mile-stone No. 6 from Bhuj. 
0 

B.M. 

Q.T.8. On stone coping oE W. parapet, 14 feet from 9. end and 
B.M.  f mile S.W. of mile-stone No. 5 from Bhuj. 

Q.T.9. On top of mile-stone No. 5 from Bbuj. 
0 

B.M. 

G.T.8. 0 On top of mile-stone No. 4 from Bhuj. 

B.M. 

0 On top of masonry pillar a t  S. side of junction of road 
from Mankuva, and 32 chains N.E. of mile-stone No. 4 
from 1)huj. 

Q.T.8. O q  top of mile-stone No. 3 from Bhuj. 
0 

B.M. 

o.T.8. On top of mile-stone No. 2 from Bhnj. 
0 

B.M. 

Q.T.8. On top of mile-stone No. 1 from Bhuj. 

Q.T.S. at Rhuj. Embedded in Boor oE front or W. verandah 
of pleaders' waiting room, in compound of Political 
Agent's residence, !LOO0 and 1 3  feet from B.iM. No. 

6 - 62' and 143 feet from N.E. corner of guard room, and 2 6 5  
29 ' 
feet S.S.E. oE S.E. corner of Agency building. 

a.T.8. On S .W.  corner of lowest step of pedestal supporting 
Political Agent's flag-staff, 127 feet S.E. of Agency 
building, Bhuj. 

Corrected 

Dynamic 

feel 
573' 71 5 

619.865 

5'7'043 

473'473 

51o.zRg 

423.090 

413'129 

389.540 

391.717 

371.793 

383.701 

354' 227 

340~023 

339.241 

Distance 
f ram 

Nuvunar 

milea 

34'6 

3.5'6 

36.6 

37'0 

37'6 

38'3 

38.6 

39'6 

40.0 

40.6 

41, 

42'6 

43" 

43'1 

Elovation 

Orthometric 

fed 
573' 7.5' 

619.902 

5'7'073 

473'499 

510'317 

423.113 

413'151 

389'561 

391.738 

371'8'3 

383.721 

354' 246 

340.041 

339' 159 

Designation 
Bench-marks 

Geodetic 

21 i 

22 : 

23 : 

j 

25 

: 
26 j 

27 i 

28 

2 9  

I - 1 
; 29 

! 2 - 
29 

i 3 - 
29 

: 4 
j 

6 - 
29 

of 

BM.8 
41 m 

BM9 
sl k 

BBI.IO - 
41 P 

B E  
41 8 

BE 
a l  m 

BXS 
r l  a: 

B x 4  
41 E 

B ~ K  41 L 

B X 6  
4,h; 

~ g . ~ 7  
4 ,  s 

BM.18 
.. . 
41 

E?!" 
41 h; 

B~~LO 
41 r 

"21 
41 E 



14 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 44. (Navanar t o  Sujawal). 

Desaription of Bench-marks 

G.T.8. On stone coping at  E. end of N. parapet of culvert, on 
BoM. road from Hhuj to  Maukuva, a ~ ~ d  about mile S.E. of 

village of Sukhpur. 

Q.T.8. On stone c o p i ~ ~ g  at  W. end of N, parapet of road cul- 
vert, about 2 miles E. of M a ~ ~ k u v a .  

G.TS. On stone coping at  E. end of N. parapet of road culvert, 
BoM, f mile E. of Manltuva. 

G.T.8. Embedded in platform in front of K h a ~ ~ b a i  Sati Del~r i ,  
B%. abont ) mile N E.  of village ot  Mar~kuva, and 10 cl~ains 

N. of road. The letters I3.M. areengraved on S. edge of 
stone coping of platform wl~ ic l~  is 3 feet above grc~und. 'I'he 
be~~ch-mark i s  flusl~ with level of platform, 9 and 7 feet respec- 
tively from N.E. and S.E. corners, aud 3 feet from front wall 
of Dehri. 

G.T.8. On s t ~ n e  coping a t  E. end of N. parapet of road culvert, 
BoM. a t  Mankuva village. 

G.T.8. On rock in sitd,  3 feet above road level, on N. side of 
B . O M  road c l~ t t i l~g ,  2 miles S.W. from Mankuva ou road to 

Samatra village. 

0 On stone coping, 2 feet from E. end, of S parapet of 
road culvert, about 1 mile P. oE Sarnatra village. 

0 On rock i n  g i l d ,  on N. margin of road, and at foot of a 
':$ mcky knoll about 10 cllains N. of Srmatra village. 

0 On rock in  s i fd ,  on N. margin of cart ack from Sa- '2:; matra to Desalpur, and 27 chains S.E. oE Q atter village. 

Q.T.9. Rml)cdded on 9 .  side of Menhai I~oani  Sati Dehri, the 

BilOy ~ n l ~ l l ~ e r n  one oE two, on top of hlnjnl hill, ahout 3110 feet 
N.W.  of village o f  &l:ijal, l r~~ t l  163 Fcet from N.E. corller 

of dharrns l~~la  e ~ ~ c l o n ~ ~ r e  wall ; 6 I'cet from S.E. a ~ ~ d  S.W.  corners 
of Uehri, ant1 4 fret  9. oE atone pillar of name on which letters 
B.M. are engraved. 

0 011 upright Rtone, on 9 .W.  sideof cart-track from Mt~ j :~ l  ' G:i; to l)er,rur, and I53 feet 1':. 01' P~rara~~ogntl  ternplr I . I I~IIS .  

* 
0.T.H. On S W. end of 2nd ~ t r p  f n ~ m  )~,tt,om (or 6th step horn &,, topi II first flight o f  S l q l 8  Ie:~tling from foot of Kahad- 

hl~it  hill to Jukh  temple on its summit. 

0.T.Y. On stone ahont centre O F  wall of trough a t  S.E. corner 
uoH. of Devpur Mahadeo temple enclosure. 

Distance 
from 

Navnunr 

m i l u  

40.8 

42.1  

43'5 

43'7 

43'9 

45'5 

4 7 ' 5  

48'4 

5' .8 

55'6 

5 i ' 5  

59'6 

f,l. 6 

Designation 
Bench-marks 

Gaodetio 

P 

30 ' 

3 1 

32 ; 

: 

; 32 

33 j 

34 i 

35 1 

36 

37 i 

38 

39 

of 

RM.28 - 
41 Y 

BX 
41 

~4 
41 h! 

B U 2 5  
rl 

E x 6  
41 h! 

Btd 27 
41& 

E8 41 9 

B11.20 - 
41 r 

5 8 0  
41 E 

BX 
41 r 

RM 32 -- , 41 IC 

Coi~ected 

Dynamic 

feel 

371.404 

386'634 

41 I -964 

414.008 

418'467 

462.676 

528,987 

578.288 

592'39% 

577'306 

483.460 

48.3-302 

Elovation 

Orthometric 

feel 
371.424 

386,654 

411.986 

414.030 

418.489 

462.701 

529.016 

578.320 

592'425 

577'335 

483'485 

I 48.3'lz6 40 

41 : 

llf? 
41 E 

BM.34 - 
41 E 

502.244 5 0 2 . ~ ~ 9  

d 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 44. (Navanar t o  Sujawal). 

Deecription of Bench-marks 

G.T.S. On rock in sitd, on S.W. margin of cart-track from 
B'OM. Devpur to Anjia Mota, 5 chains W. of Hardas Kuubi's 

well, and 4 mile S.E. of Dauda hIota village. 

0.T.s.  On stone coping of Mali-ki-M:isjid platform, on riglit 

,$. bank of Iiukhi river, f luile W. of Anjia Mota, 4 feet 
S. of N.E. coruer of platl'orm, and 9 feet from N.E. 

corner of Masjid. 

Q.T.9. at Nakhtrana Mota. Embedded in compound of build- 

tl%. i ~ ~ g  used as Post ORce n11d School, on I3 side or front 
of I~uildillg, immed~ately helow wintlow of scliool room, 

10 feet from N.E. aud S.E. corners, and 2 feet from wall ou 
which letters U.M. are cut. 

G.T.S. On N. end of 2nd step from hottom leading into 
uoM. Yost Office and Schuol buildiug at  Naklrtrai~a Mota. 

Q.T.S. On stone coping of platform a t  N.W. side of Trikamdas- 
uoM. kn-l)eliri, on a low I l i I I  a b . , ~ a  a mile S .E.  of Kotada, and 

20 feet S. of cart-track from Nakhtrlrua to  Kotada. 

G.T.9. Embedded at N. face of Dhanhni Sati Dehri in Kunhi's 

&, burial gro~ind, close to S , W  end of village uf Math1.1, 
6 feet from N.W.  ant1 N.E. corners of Dehri, aud 4 feet 

from N, wall OII which letters U.M.  are cut. 
- 

Q.T.8. On stone coping at  N.W. corner of Mahadev temple plat- 
$& form, to left ol' flight of steps. The temple is on W. aide 

of Ugardi village. 

G.T.8. Engraved on rock in sitt2, at N. side of steps of Mal~adev 
tenil~lc platform, 2 feet helow gl .o~~nd level, 6 feet helow 
top of platform nlill 2 feet from W. face. The temple is 

ill centre of village of V i ~ o d i ,  and letters U.M. are cut on edge 
of stuuc coping m a r  N.W. corucr of platform. 

Q.T.9. Embedded at N. face of Mnrcharldp~~ri Bava's tomh at  
\/~;orli, 3 feet trom N.13. alld N.W. corners a~ rd  1 foot 
from N. Face 011 \ v 1 1 i ~ 1 1  letters I). )I. are cut. 'l'he tc1111) 

is situated on cnrt-track from Vigorli to Chadaui, 8 cbaiuy N.W. 
by N, of Vigodi temple. 

On upper nurEace of circular pillar of Hathria G. T. Sl~rvep 
i n  I 2 :  i 1 5 ,  I .  9 2 5 8 3 .  A principal 
stnrion of Cutch Coast Ser~es.  (Fur 11111 t l~~~cl . i l~ t ion  srr Syuoptical 
\'olulllc.) 

G,~I>.S,  0 
0 1 1  ,v roctk in sttd on right I ~ a l ~ k  of stream, nearly 2 miles 

Y,II ,  . I I  Vguili, sud !I feet S of cart-track lrom Vigudi 
to Nagviri 

Diatance 
from 

Nav"nDr 

m i l u  

63'3 

65'1 

68 '3  

68 '3  

7 I . 7  

7 5 ' 6  

Bo.7 

' 
8 4 ' 9  

u 5 ' 0  

89 '5  

8 6 . 8  

1)eaignntion 
Banc11.111~1rks 

Geodetic 

42 i 

43 j 

44; 

45 ; 

46 

'' 

48 

49 i 

50 

-- 
50 

of 

- 
Topog,-&. 

pbic 

E 6  
41 1~ 

B E 6  
41 JC 

BM.37 - 
JI g 

B z 8  
41 E 

~ ~ 1 . 3 9  
4 E 

BXO 
4 

~ 2 1  
41 E 

tlM.42 -- 
41 E 

- 1lM.48 
41 

BALM 

1 41 
I 

Corrected 

Dynamic 

feet 

~ 7 '  963 

403.056 

408'563 

409-588 

480.944 

305.022 

276.686 

274.635 

268.442 

695.902 

246.452 
1 

5 1 " 1 I / 

. 

Elevation 

Orthometrio 

/esf 
447'984 

403'075 

408.581 

409.606 

480.565 

305.035 

276.697 

274.645 

268'451 

695.926 

246.460 



16 PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 44. (Navanar to Sqjawd). 

Deeoription of Bench-marks 

Q.T.8. On rock in s i d  on rise of grnund about centre of ruins 
, 

of Bocha village, 3 chains N. of Kamil Pir and 2 chains 
S. of old cart-track from N a ~ v i r i  to Lefri. 

a.T.8. On S. end of 7th step from bottom or 6th step from top 
B%. of N. ghat, ur flight of steps, of Mundra tank, ou W. 

side of cart-track to Matauomadh about a mile to  north. 

G.T.S. a t  Matanomadh Temple. Embedded a t  N.E. angle of 
B%. Asapuri Devi temple, a t  right side of entrance, 2 feet 

below floor level, 1 foot E. of E. wall of temple and 2 
feet N. of N. wall on which the letters B.M. are cut. 

Q.T.9. On stone plinth at  N.E. coruer of Asapuri Devi temple 
BoM. a t  Matanomadh. 

a.T.9. On S. end of topmost step a t  entrance to Krishna 
BolOy Khoja's shop a t  Matanomadli. 

G.T.9. a t  Kangi Raja's Talav. On stone coping of circular Bs, pillar at  N. end of tank, 2 chains S. of dharmsl~ala 
and 33 chains N. of Asapuri Devi temple a t  Matauo- 

madh. 

O.T.8. On W. end of topmost step of Mithnn Shah Pir's dar- 
BoM. gah, about a mile N.W. of Asapuri Devi temple a t  

Matanomadh, and on S. side of cart-track to Kora. 

Q.T.8. at  Rhatiano Sati. On stone coping a t  S.E. corner of 
platform, 4 mile S. oE Korn village and 2 chains W. of 
cart-track from Matauomadh to Kora. 

Q.T.8. Embedded ah N.E. end of Masjid, 2 chains W. of 
Dharesi village, 14 feet from N . W .  and 2 lket from 
N.E. corners, 2 feet from N. wall of Mnsjid, 23 feet from 

N.E corner of encl~~aure a t  £root, and 6 feet below letters B.M. 
cut on N. wall of Masjid. 

O.T.8. On top step (E, flight) of Katevnla tank, about 2 miles zM, S.S.E. of Lakhpaton cart-track from Umarsar to Lakh- 
pat. 

aT.8. On E. end of 2nd ntep from top (southern flight) of Akh- 
BoM. bani tank, nearly 4 mile S. of Lakhpat. 

Q.T.S. a t  Lakhpat. Embedded at  N. face of Hanuman temple, 
Bn!, 6 feet from N.W. and 5 feet from N.E. cor~~er s ,  2 feet 

from wall ou which the letters B.M. are cut, and 610 feet 
S.W. of Bhuj gate of fort. The temple is on N. bond of Jamsar 
tank. 

Corrected 

Dynamic 

feet 
362.268 

292.460 

299.775 

302'044 

303'551 

341.035 

397 ' "5 

306.401 

217.918 

142.138 

50' 228 

47.881 

Distance 
from 

Pl'llVBOBP 

rnilw 

89, 

95.6 

96.8 

96,8  

96'9 

97'2 

97'7 

105.1 

,18.7 

20. 

120' 7 

Elevation 

Orthometrio 

feet 

362.280 

292.470 

I 

299.784 

302'053 

303.560 

347'046 

397 '247 

306.409 

217'923 

142 ' ' 4~  

5O'"9 

47"'" 

d 

Dosignstion 
Bencll-marks 

Qeodetio 

52 

i a  . - 
; 52 

63 

54 : 

56 : 

56 ; 

67 

58 i 

59 : 

60 j 

61 i 

62 

of 

Topop 
phio 

B~ 
41 

0 3  
4 l U  

BZI 
41 A 

BM.2 
41 A 

BM.3 

BM.4 
4 l A  

BE 
41 A 

BK6 
41 A 

BY.7 
4 l A  

0 3  
41 A 

1 1 . 9  - 
41 A 

!!!.!!? 
41 A 



DESCRIFTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 44. (Navanar to Sujawal). 

Deson'ption of Bench-mark8 

On mark-stone on top of circular pillar of Lakhpat G. T. 
Survey Station, lat. 23' 49' 19".89, long. 68' 47' 6".09. A 
principal station of Cutcl~ Coast Series. (For full descrip- 
tion see Synoptical Volume). 

Q.T.B.0B.M. On S.W. corner of Saiyjd Sharif Pir, a t  N. end 
of ruins of Lakhasar village. 

Q.T.8. On atone coping a t  S.W. corner of Kotri platform. 
0 

B.M. 

Q.T.8. Embedded in centre of verandah, 1 foot from wall, flush 
with floor of Cutch Kotri rest house and beacon, on 
right bank of Khori creek, 6 miles N.W. of taluka town 

of Irakhpat. 

On upper surface of circular pillar of Sniyid Ali G. T. Sur- 
vey Tower Station, lat. 23' 66' 25".77, long. 6R0 40' 15".16. 
A principal rtatiou of Cutch Coast Series. (For full description 
see Synoptical Volume). 

On upper surface of circular pillar of Guni O.  T. Survey 
Tower Statlon, lat. 24' 2' 9"-30, long. 68' 33' 2".82. X ~ r i n -  
cipal station of Cutch Coast Series. (For full description see 
Synoptical Volume). 

On upper surface of circular pillar of Sugandia G. T. Survey 
Tower Station, 1at. 23' 52' 28".99, long. 68' 29' 42".64. A 
principal station oE Cutch Coast Series. (For full description 
see Pynopticul Volume). 

0.T.S. Ernbeddcd a few inches below ground level a t  Vehr, in 
n%. a u t r e  of E. side of dharmshala, about 2 feet from wall 

and 5 chains from tank. The dharmshala is situated 
iu the Rau, 21 miles S.E. of Moghul Bhin. 

On upper surface of circular pillar of Mod G. T. Survey 
Tower Station, lat. 24' 11' 46".92, long. 68' 31' 11".48. A 
principal station of Cr~tch Coast Series. (For full description 
see Synoptical Volume). 

G.T.9. Embedded a few inches below ground level, on boun- 
B%. dary of village lands of Pahachari nud Karund, 47 feet 

E. of bonndary stone markirig limits of villages of Buhar, 
Pahachari, Karund and Ghnt, which lie in the Ran, and 13 
chains W. of road from Lakhpat to Moghul Uhin. 

G.T.8. On stone coping at  E. end of S. parapet of Gadapwah 
BoM. bridge, 3 miles S.E, by E. oE Moghul Bhin. 

Corrected 

D p s m i c  

feet 
131 -828 

36.809 

8.981 

9.230 

30.075 

29.905 

30,975 

5.606 

35.049 

8.213 

22.310 

Designation of 
Bench.mark8 Dislanw 

from 

Elemtiyo 

Orthometric 

fid 
131.830 

36.809 

8.981 

9'23O 

30'075 

29-905 

30.975 

5.606 

35.049 

8.213 

22.309 

milee 

1z1'2 

124'5 

142'0 

142.0 

146'5 

156'7 

r68'4 

168'4 

r83'9 

Deodetic 

j a 

63 

64 : 

65 

: . - a 
; 65 

i b 

lb  
: 65 

66 

: 

. - 
66 

67 

B M . I ~  
ria 

BM.12 
4l A 

E3 
4i A 

RM.14 
41 A 

B 2  
41 A 

BY.1 
N D  

BM.16 - 
41 A 

~&a 
D 

BM.3 
-wT 

B 5 4  
40D 



18 PRECISE LEVELLING I N  INDlA, 1858-1908 

Main-Line 44. (Navanar t o  Sujawal). 

Designation of 
Bench-morks Distance 

from 
Navanar 

milea 

185'4 

lg6'5 

188'1 

lg9' 

IS9.6 

192.5 

r93.3 

193.3 

r96.0 

196.0 

1 9 ~ ' ~  

199'0 

.- 

Geodetic 1 
i a 
6 

69 

70 j 

71 

72 j 

7 3 :  

74 

- - 
1 9  

, - 
: 7 5  

76 : 

77 i 

. : - a 
7 7  

i . - 1 
i 7 7  

. . .. . . -- 

T ~ i r  

g: 

4 0 u  

40 U 

BM.~ 
4 0 0  

BEO 
40 u 

~z 

BA5.lZ ~- 

401) 

snr.ia -- 
JOD 

BM.14 
4011 

BM.15 -- - 
4 u u  

BM.16 - .- 
40D 

BY'1 
mu 

B- 
W U  

Desoription of Bwoh-marks 

On upper surface of circular pillar of Moghul Bhin G.T. 
Survey Tower Station, Iat. 24' 21' 7'.66, long. 68O 17' 7".49. 
A principal station of Cutch Coast Series. (For full description 
see Syuoptical Volume). 

G.T.S. at Moghul Bhin. Embedded in front or S.W. verandah 
OF MukhtyarkarJs kachahri, flush with floor; close to 
door on left side, and 2 feet from mall. 

Q.T.9. On stone coping, 10 feet from S. end of E. parapet of 
BoM, road culvert over Chhnodnn Nawabwah, and 36 chains 

S. of mile-stone No. 2 from Moghul Bhin. 

Q.T.S. On top of mile-stone No. 2 from Moghul Bhin and No. 
BoM. 34 from Mirpur Batoro. 

G.T.S. On top of mile-stone No. 3 from Moghul Bhin and No. 
B.M. O 23 from Mirpur Batoro. 

Q.T.S. On centre of E. parapet of road culvert, 9 chains N. of 
BF)31. mile-stone No. 3 from Moghul Bhin. 

0 .T .s .  On top of mile-stone No. 6 from Moghul Bhin and No. 
BoM. 20 from Mirpur Batoro. 

G.T.9. On top of a canal bench-mark stone, distant 250 feet 
U?I. and heara 58' from E, corner of S.E. abutment of Satar- 

dino wooden bridge over Gungrowah. 

B.OM. On S.E. end of beam supporting N.E. railing of Salar- 
dino wooden bridge (aleo called Mori Satarana Shah) 
over Gungrowah. 

Q.T.8. On cut-water at up stream side of Chhah Hathowah 
BoM. sluice bridge. 

G.T.8. at Chhah Hathowah Sluice Bridge. Embedded 2 inches 
B s .  below ground level, close to houndary, between talu- 

kas, Sujawal and Moghul Bhin, arid 31 feet N.E. of 
centre of road. It bears 32i0 and is 211 feet from B.M. 

No. 76, and from B.Y. No. -& i t  bears 3 2 4  and is 209 

fcet. 

8 . I .  0 
On wah top slujce of centre bridge. poet of S.W. r i l ing  of Chhah Hatho- 

On upper surface of circillar pillar of Gads G-. T. Silrvey 
Tower Station, let. 24" 26' 211'.26, long. 68' 10' 5Bu.48. A 
principal station of Cutch Coaat Series. (For full description 
ree Sy noptical Volume). 

Corrected 

Dynamio 

feel 

44,335 

18.358 

21 .lo3 

17' 186 

I 7.583 

~ 1 . 0 0 5  

19.876 

20.361 

27.177 

20-  752 

21.583 

24' 239 

44'958 

Elevation 

Orthometrio 
- 

feet 
44.334 

18.358 

21.1oz 

17,186 

17'583 

zrSoo4 

19'875 

20'360 

27'176 

20'791 

21 '5a2 

24'23 d 

44'957 

/ 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 44. (Navanar to Sujawal). 

Designation of 
Bcnch.mnrks 

Description of Bench-marks 

Q.T.S. On top of mile-stone No. 11 from Sujawal and No. 4 
BoM, from Ghulam Ali. 

G.T.8. o n  top of mile-stone No. 10 from Sujawal and No. 5 
BoM. from Ghulam Ali. 

v; 0 On top of mile-stone No. 8 from Sujawal. 
k: B.X. 
0 

G.T.8. On top of mile-stone No. 7 from Sujawal. 
0 

B.M. 

Q.T.9. On stone coping of bridge over Dhoro Nagin, f mile 
BoM, N.W. of Mirza Laghari, at S. recess of E. parapet, Bfeet 

from S. end. 

G.T.S. On top of mile-stone No. 5 from Sujawal and No. 10 
BoH. from Ghulam Ali. 

G.T.S. On stone coping of bridge over Hajiawah, 3 miles S.E. 
BoM. of Sujawal, at S. recess angle of E. parapet, 5 feet from 

S. end. 

G.T.S. On stone coping, 31 feet from S. end oE E. parapet of 
BoM. bridge over Dhoro, near Kharar, 3 miks S.E. of 

Sujawal. 

G.T.S. On stone coping at centre of W. parapet of culvert over 
Bou. Paiwarigalr, 2 miles S.E. of Sujawal. 

Q.T.8- On top of mile-stone No. 1 from Sujawal and No. 14 
BoM, from Ghulam Ali. 

U.T.S. at Sujawal. Embcdded in front verandah of Muklltyar- 
kar's kachnhri, flusli with floor, opposite to gateway, 
and to left of court room door, immediately below ain-  

dow, 2 feet from wall, and 36 feet from S.E. corner of verandah. 

Dishnce Corrected 

Dynamio 

feet 
20.942 

22'405 

25'7I5 

23'782 

30- 823 

27.653 

33.374 

33.604 

31.898 

25.822 

28 - 733 

from 

Topogra- N"vannr 
Geodetic I p,lic 1 

Elevation 

Ortl~ometric 

feel 
20.941 

22.404 

2.5'714 

23.781 

30.822 

27 652 

33.373 

33- 603 

31 -897 

25.821 

28 - 732 

78 

79 : 

80 : 

; 

82 j 

83 : 

84 

85 j 

86 i 

87 : 

118 

BE 
401) 

B M O  b 

'".2' 
401) 

BX 
40 1) 

Ex3 
40 1) 

Bbr? 
40D 

B x 5  
40 u 

~ 2 s  
W D  

"M.2' 
401) 

B x R  
40 1) 

%n 
40 1) 

mile8 

197'4 

198'4 

20~'s 

201 . 

202.5 

203-8 

205'3 

206,0 

206.8 

z07.0 

208.5 



20 PRECISE LEVELLIN(3 LN INDIA, 1858-1909. 

Main-Line 45. (Tatta t o  Sujawal). 

Designation of 
Benoh-marks Diatanoe 

from 
Tatte 

I 
- 

Corrected Elevation I 

Q.T-s. Bench Mark at Tatta. Embedded in mound on which 
Tatta Dak Bungalow is built, 168 feet from mile-stone 

XXXlI  Jerruck 
No' 0 Tatta , 112 feet from N. angle of 

. -- ~- 

travellers' bungalow, 150 feet from S.E. angle of compound of 
Mukhtiarkari, and Sowars' lines, and 2 inches below ground 
level. 

Top of mile-stone No. 0 from Tatta and No. 10 from Guja, 
on road from Karachi to Tatta. 

Q.T.8. On top of mile-stone No. 1 from Tatta and 9 from 
Guja. 

On ground level mark-stone of Domani G. T. Snrvey Hill 
Statiot~, lat. 24' 39' 47".63, long. 67' 51' 19"-62. A principal 
station of Cutch Coast Series. (For full description see Synop- 
tical Volume). 

Q.T.3. at Tattn Travellers' Bungalow. Embedded in front or 
B,:. S. veranda11 of huilding, flush with floor, in centre of 

verandah, midsay between doors of two rooms, and 
2 feet from wall oE building. The travellers' bungalow is 2 
miles W. of Tatta town, and at angle formed by road to Jung- 
shahi Railway Station and branch road to Karachi, 

Q.T.8- On stone coping at  centre of N. parapet of bridge at 
B%. foot oE Makli hills on road to Jungshahi Railway Sta- 

tion, 14 chains E. of Makli travellers' bungalow and 2 
milea W. of Tatta. 

Q.T.8. On S .  end of top atone atep at front or W. entrance to 
BoMm Municipal Office, Ttrtta. 

Q.T.8. On top of mile-stone No. 0 from Tatta and 32 from 
BnM. Jerruck. 

Q.T.8. at Tatta Travellers' Bungalow. On W. end of lowest 
BoM. 8tep at right entrance to 9. verandah of Makli bunga- 

low on hill. 

Q.T.0. at Canal Bench-Mark No. 3. On top alrrface of a 
BoM. block of sto~le, embedded in floor of W. (enclosed) 

verandah of Jamna Bai's Dispensary at Tatta, on left 
side of door leuding into female ward, 2 inches I~elow floor level, 
3 feet from let't side door and 1 foot from wall. 

Q.T.0- 011 a canal bench-mark which is a stone emhedded in 
BoH. centre of E. parapet of culvert over Allahkh~hi wah 

(small), 24 chains S.W. of mile-stone No. 1 from Tatts 
and 31 from Jerruck. 

feet 
38.766 

30'344 

71'328 

1go.go8 

65'93' 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 45. (Tatta t o  Sujawal). 

Description of Bench-marks 

o.T.8. On top of mile-stone No. 1 from Tatta and 81 from 
BoM. Jerruck. 

G.T.9. On a canal bench-mark which is a stone embedded in 
&, centre of S.E. parapet of bridge over Allahkhahi wah 

(large), 25 chains N.E. of mile-stone No. 1 from Tatta 
and 31 from Jerruck. 

G.T.S. On a canal !en&-mark which is a stone embedded in 
BoM, S.E. parapet of culvert over Sada Bahar wah, 4 feet 

from S, end of parapet, and 3 chains N.E. of mile- 
stone No. 3 from Tatta and 2%) from Jerruck. 

Q.T.8. On stone coping at  centre of N .  psrapet of Chntichand 
BoM, bridge over Kalri wxh, 24 cl~ains S .W.  of mile-stone 

No. 4 fronl Tatta and 28 from Jerruck. 

Q.T.8. a t  Canal Bench Mark No. 4. On top surface of a block 

BoM, of stone eml~edded a few i ~ ~ c h e s  below ground level, 167 
feet and 323' from N. extremity of N .  wing of Chati- 

chand bridge, and 36 feet N.E.  of right b a ~ ~ k  of canal from a 
point 164 feet from N ,  abutment, marked by 3 mounds of earth 
nround it and the whole enclosed by a rough stake fence. 

QT.8. On stone coping at  centre of S.E. p ~ r a p e t  oE Khatian 
,,OM, wah sluice bridge, midway between mile-stones Nos. 5 

and 6 from Tatta, on road to Jerruck. 

Q.T.8. On stone coping of S.E. parapet O F  culvert, 5 feet from 
end of S. wing, 33 chains S.W. of mile-stone No. 7 
from Tstta and 26 from Jerruck. 

Q.T.8. On top of stone 3 inches shove ground level, near Chilia 
BoM. dhnrmshala, at 10 paces E .  of road and 43 paces from 

N.W.  angle of dharmsl~ala. 

G.T.S. On a canal bench-mark which is a  tone emhedded in 
&. centre of E.  parapet of bridge over Ohar wah Mnsan a t  

junction of roads from Tanka and Pir  Pithora to 'Tatta, 
2 miles S.S.E. of Tntta. 

0.T.s .  at Canal Bench Mark No. 2. On top surface of a block 
of stone, ernhetlded 0,  few iuches below ground level, 
50 feet E. of centre of road from Tanka to Tatta, 19 

chnins S.E. of bridge over G l ~ a r  wah M R S ~ I I ,  and marked by 3 
rnon~~ds  oE earth around i t ,  the whole being enclosed by a rough 
stake fence. 

Corrected 

Dynamic 

Jet 
33 '051 

37.165 

35.326 

42.468 

33.839 

35'627 

32' 293 

41 .780 

35.893 

31 .24R 

Distance 
lrotn 
Tatt a 

miles 

fj .O 

6 ' 3  

7 ' 9  

8 '5  

8 ' 6  

10.2 

1 1 . 2  

z .  , 

6 .  

" O  

Elevation 

OrLhonieLric 

fret 

33'049 

37 '163 

35.324 

42.466 

33'837 

3 5 ' 6 2 j  

32.291 

41 .778 

35.893 

31.246 

Deeignution of 
Bench-~~~arke 

2 . -  
i 7 

i 3 
, - i 7 

i 4  . - 
! 7 

i 5 . -  : 7 

i . 5a - 
i 7  

i 6 
: -- 
: 7  

i - 7 
7 

1 . - 8 
; 7  

9 1 

B M . ~  - 
35 I, 

BM.76 
36 P 

9 
35 P 

BM.78 - 
86 P 

n ~ . 7 9  
8 5 P  

BE!LE 
351J 

BEI 
a s p  

~ ~ e a  
a 6 r  

e z a  
15P 

EM24 
36 P 



PRECISE LEVELLINQ I N  INDIA, 1858-1909. 

Main-Line 45. (Tatta to Sqjawal). 

Description of Bench-marks 

0.T.S. On a canal bench-mark which is a stone embedded in 
OM, centre of E, parapet of bridge over Ghar wah (Machi). 

a.T.9. 011 a canal be~~clr-mark which is a block of stone, em- 
bedded in N. wing of W. parapet of Aghimani river sl~lice 
bridge, on road from Tanka to Tatta, connecting the 

Bijora and Hagl~iur hands, 3 feet N. of N. eud of parapet, and 8 
feet from N. extremity of wing. 

Aghimani Bridge Canal Bench-Mark. Upper plinth at E. 
side of N. extremity oE E. parapet of Agl~imaui sluice bridge. 

B.OM. On E. end of top front wall of an old disused sluice in 
right embankment of Baghiar wah on upstream side, 
about 8 chains E. oE road from Tanka to Tatta 

Q.T.6. at Canal Bench Mark No. 1. On top surface of a block 
tlF)M, OE stone, embedded a few incl~es \,elow grorlnd level, 

I 300 feet S.E. of centreline of left emhankme~~t  of Rnghi- 
ar wnh, 49 feet E. of centre of road from Tanka to Tatta, and 
marked by 3 mounds of earth around it, the whole being 
enclosed by a rough stake fence. 

O.T.8. On a canal bench-mrrk stone, embedded in centre of N. 
O M  parapet of bridge over Mir wall (old), on road to Tatta, 4 

mile N.W, of Tanka : its top surface is 0 .2  foot below 
surface oE parapet. 

Tanka Bridge Canal Beach Mark. Upper plinth at N. mide 
of W .  en11 of N .  parapet of bridge over Mir wah (old), on road to 
Tatta, 4 mile N.W. of Tanka. 

a.T.s. On top of stone embedded upright ~ n d  pnrjecting 2 feet 
ahove ground, on road from Saidpur to Indus river. 
From Saidpur village flag-staff i t  hears 27b0, and is diatant 

579 feet. . 
B.OM. OU N. end of 2nd or middle step of S.W. or  Cmnt en- 

trauce to Mukl~tyarkar's kacl~nhri, Suji~wal. 

Destroyed. ... ... ... ... 

Destroyed. ... ... ... ... 

o.T.8. 0 t h  top of mile-stone No. 1 from Sujaral and No. 9 
uoM. from Belo. 

I 

Corrected 

Dynamic 

feet! 

36.077 

36.422 

36.728 

33.610 

33.793 

39.703 

38.988 

28.439 

28.286 

32-75' 

21-550 

j0-504 

Distance 
from 
Tstts 

mibr  

7 '3  

11.0 

. 7  

12.3 

13.0 

13.0 

,6.9 

2 1 . 1  

21 .2  

z1.a  

2' '9  

Elevation 

Orthometric 

feal 

36.075 

34-420 

36,726 

33,608 

33.791 

39'701 

38.986 

~ 8 . 4 3 ~  

2 8 . ~ ~ 5  

32'75O 

21'5J9 

3 0 . 5 ~ 3  

Designation of 
Bench-marks 

Geodetio TO$r -- I 
10 . 
11 : 

:a 
I.11 

12 : 

13 : 

14 

; . - a 
i 1 4  

15 

16 

EM..% 
aa 

B ~ W  
a6 P 

BMA7 
asr 

E X  
86 P 

n ~ . a s  - 
85 P 

86 P 

~ ~ . g l  
86P 

BM 80 - .- 
4u L) 

1 JU IJ 

1 i 
-- 

16 1 
I 

2 1 -- 
16 I 

' 3  
BM.88 
40  D 

I 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 23 

Main-Line 45. (Tatta to  Sujawal). 

Designation of 
Be~ich-111srk8 D~sLance Corrected Elevation 

Dynamic 

feet 
28'  69 1 

36.279 

28.186 

46.819 

28.733 

Orthometric 

feet 
28.690 

36.277 

28.185 

46.817 

28.732 

Description of Bench-msrkd 

G.T.S. On top of mile-stone No. 2 from Sujawal and No. 8 
BoM. from Belo. 

G.T.S. On coping at S. end of W. parapet of bridge over Mir 
&. wah Nawab, 3 miles N.N.W. of Sujawal, ou road to 

Belo. 

Q.T.S. On top of mile-stone No. 5 from Sujawel and No. 5 
tlo,,. from Belo. 

Ou upper surface of circular pillar of Vikia G .  T. Survey 
Tower Station, lat. 24" 41' 52O.60, long. 68' 3'39".48. A priu- 
cipal s t a t io~~  of Cutch Coast Series. (For full descriptiou see 
Synoptical Volume). 

G.T.S. at Sujawal. Embedded in front verandah of Mukhtyar- 
liar's kachahri, flus11 with floor, opposite to gateway, and 
to left o f  court room door, immediately below window, 

2 feet from wall, and 36 feet from S.E. corner of verandah. 

P ~ O I I I  
Tatta 

mzles 

22.  

24.0 

26. 

28 '4  

2 1 ' 1  

I 4 
j Is 

' 5 

6 - 
16 

: 7  . - 
: 16 

17 

~2 
4 o D  

BM.94 
40D 

~ 2 5  

~6 
m D  

BM.29 - 
4u L) 



94 PRECISE LEVELLING IN INDIA, 1858-1909. 

Corrected Elevation I Des~gnntion 
Bencb.murk8 

0eode l . i~  

I j 

2 i 

3 ;  

i , - a 
; 3 

4 i 

5 i 

f 3 :  

7 ; 

8 

g i 

. - a 
i 9  

Distance 
lrurn 

N~avun~rr 

miba 
0.0 

5.6 

9.4 

9 '4 

9'6 

14'5 

19.5 

24.4 

27.6 

30'4 

36'r 

D y n ~ m i c  

feet 

9'809 

11 '097 

34'  753 

78.908 

40'712 

93'937 

134'337 

205- 267 

197'794 

196.074 

213'509 

of 

BM.1 - 
41 P 

BM.~ 
41 N 

B s 4  
41 F 

B!! 
4 1  F 

x 6  
41 F 

BM.17 - 
41 E' - 
BE!e 
41 F 

~ Q B  
41 12 

~1 
411 

Main-Line 46. (Navanar to Shikarpur (cutch)). 

Description 01 Bench.merLr 

Destroyed. ... . . . ... . . . 

0.T.s-  Embedded 6 inches under ground on E. side of cart- 
BaM. track from Mundra to Navnnar creek, on a mound, 

about 1 foot above ground level, 4 mile S. of a sand 
hillock called T ~ p a s k a  Dhoi, about 4 miles S.S.W. oE Mundra 
town, 2 miles W. oE Mundra Bandar house and 3 miles S .E.  
of Uhrib village. A masonry pillar bas been I~uilt  8 feet to E. 
oE bench-mark. 

0.T.S. Embedded 149 feet from northern tower of E. gateway 
of town, cnlled Borika Naka and 105 feet t o  N.W. of 
Ibji Sai's dharmshala a t  Mundra. A masonry pillar 

has been built 8 feet to S. of bench-mark. 

On upper surface of perforated pillar of Mundra G.T. Survey 
Tower Station, lat. 2." 50' 32".04, long. 6g0 43' 2-1."-77. A 
secolidary station of Cutch Coast Series. (For full description 
see Sgnoptical Volume). 

O.T.Y. On stone on top platform of steps on S. side of Jairnm 
BoM. Shivji's tank at Mu~idra, 95 feet from base of highest 

tower of Mo~idra  wall on which the trigonometrical 
station is built aud 5 feet from N.W. corner of platform of tank. 

G.T.9. On S.E.  corner of Vijpur Patel's pekka well, about 
EI%. $ mile N. oE Gondare village and about 20 feet W. of 

road from Mundra to Anjar. 

0 .T.e .  On top of platform of pakkn well, a little to E. of 
BoM. Chesra village, close to a dharmshda and a small temple. 

0.T.S.  Emheddetl allout 3 inchea below ground, 3 feet N. oE a 
,.,OM. small temple at  N.W. end of Chtrndrana village, 

pargnna Bhur Chaobisi. A masonry pillar s t a ~ ~ d s  8 feet 
to N. of bench-murk. 

0.T.s.  ,On S.E. corner of Ahir's pelind (tomb), N, of B h u ~  
&,. village. 

a.T.8. On S.W. corner of platform of Bathesar Mahndeo'r 
,,OM. temple, on E. ride of cart-track from Bhur to Anjar, 

in lnnda of Kheri village. 

a.T.3. On upper step of Mochi Mete's temple, on 3 .  hank 
BoM, of Song Nadi, about 2 miles W. of Anjar, on E.  side 

of road from Mundra to Anjnr. 

O r t h ~ m s t ~ ~  

pel 
9,810 

I I ,098 

34' 756 

78.914 

40'715 

93'944 

134'347 

205'281 

197.808 

196.087 

213 '5~3 

/ 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

&in-Line 46. (Navanar t o  Shikarpur (cutch)). 
% 

Denaription of Bench-rnarke 

Q.T.9. On S. wall of Sudisar's t a l ~ k  a t  Anjar, 56 feet from 
S.E. corner, a little to N. of Anjar. , 

O.T.8. a t  Anjar. Embedded about ground level, 2 feet to  N.N.W. 
of town wall and to  N.  of gateway called Ganga Naka. 
A masonry pillar stands 8 feet N.N.W. of bench-mark. 

On upper surface of circular ~ i l l a r  of Charakda G. T. Survey 
Hill Station, 1st. 23' 9' 3X .84, long. 69' 59' 28".34. A prin- 
cipal station of Cutch Coaat Series. (For full description 8ee 
Synoptical Volume). 

Q.T.S. On N.E. corner of curb of Walu Bhattia's well, on N. 
B.M. side of road from Anjar to  Warsameri village. 

Q.T.8. On N.E. corner of upper ~la t forrn  of Sadaahio's temple 
B%. to N. of Warsameri village. 

o.T.s .  On N.E. corner of curb of Jadalohann's well, midway 
BoM. between Waraameri and Bllimasar villages. 

Q.T.9. Embedded level with ground, jast outside and opposite 
W .  entrance to Pasura village, 136 feet to N.W. of old 
pakka tower in village, 251 feet to N.N.E. of a small 

temple called Ramji-ki-Dehri and about 3 miles to  S.E. of 
1 

B.M. No. - A masonry pillar stands 8 feet N. of bench-mark. 
15' 

On upper surface of circular pillar of Sukhpur G. T. Survey 
Hill Station, Iat. 23O 16' 49".77, long. 70' 9' 5lU.99.  A prin- 
cipal station of Cutch Coast Series. (For full description see 
Sy~loptical Volume). 

Q.T.S. Embedded level with ground, in compound of Dolpat 
B%. So~~ar 'utemple at  Bhachan, 49 feet S.E. of temple, 94 feet 

W. of ga tew~~y,  called Cheriwala Naka, and 152 feet E. 
of pnkka se l l  called Piau-ki-Baoli. A masonry pillar stands 
b feet W. of bench-mark. 

On ~r~ark-s toneon top of circular pillar of Bhachau G. T. 
Surrey Hill Station, lat. 23' IT' 58". 16, long. 70° 20' 47".93. 
A principal station of Cutch Coast Series. (For full description 
ree Synoptical Volume). 

Q.T.8. Ou S.W. corner of platform of Bhima Patel's Debri, on 
S. side of Cliadwarrt village. 

Q.'r.n. Emhedded 3 inches bclow gro~ind level, 15 feet from 
N.E. corner of tomb called Allir-ki-llehri, 26 feet S.W. 
by \V. from another tomb called Brallrnin-ki-Dehri and 

219 feet S.S.13. of pakka well ill large kacl~tr tank at  Amalyara 
village, it1 pargana Katha of Cutch. A masonry pillar stands 
8 feet E, of I~cuch-mark. 

Corrected Elevation ' 

Distance 
from 

Navausr 

miles 

38.7 

38.8 

42 ' 5  

42.0 

43'9 

4 . 8  

52'9 

56'7 

64'5 

65'5 

72'4 

75'7 

Designation 
Bench-marks 

Geodetic 

10 j 

11 , 
1 . - 
11 

12 1 

, . 
13 , 
14 : 

1 5 :  

i . - 1 i 15 

16 j 

' - : 16 

17 

18 

Dynamic 

fmr 
203.449 

204'955 

417.933 

130.738 

I I I '608 

89.544 

80.235 

356.617 

138.888 

303.133 

68.581 

60.692 

of 

To~ogra- 
phic 

BM.2 - 
41 I 

BM.3 - 
41 1 

BM.49 
4 

Bn.4 - 
41 1 

B s 5  
41 I 

B M . 6  - 
41 I 

BM.7 
4 , 1  

5 8  
411 

B M . ~  
41 1 

B M . I O  
TX 

. RM.II .- 

41 1 

-- B M . I Z  
41 I 

( Orthomar* 

feet 
203 '461 

104'967 

417.958 

130.746 

1 I I '615 

89'549 

80.239 

356.636 

138-8515 

303.148 

58.584 

60.695 



PRECISE LEVELLING I N  INDIA, 1888.1909. 

Main-Line 46. (Navanar to Shikarpur (cutch)). 

Designntion of 
Bench.murke Distance 

from 
Nuvuner 

f n i h  

79'5 

83'7 

84'0 

87.5 

Geodetio 

19 i 

20 ' 
j . - 1 
i 20 

21 : 

TL$a- 
BM.13 
411 

B 2 4  
u I 

BEK 
411 

E 6  
41 I 

Description of Bench-marks 

G.T.8. On S. side of Sati-ka-kua, N.E. of Luliana village. 
Box. 

G.T.5. On platform of well called Sakria-ka-kua, 150 yards W. 
&, of tower a t  N.W. corner of Wandia village. 

On upper surface of circular pillar of Vandhia G. T. Survey 
Station, 1st. 23' 14' 44".22, long. 70' 36' 51"-41. A prin- 
cipal station of Knthiawar Meridional Series. (For full descrip- 
tion see Sy noptical Volume). 

G.T.S. at Shikarpur (Cutch). Embedded a few inches below 
surface of grouud, at E. end, close to base of bank of 
tank, which runs N. and S. to within 50 yards of town 

wall, 75 feet N. of Mahadeo's temple, about 600 feet S.E. oE 
S.E. tower of fort and W. O F  cart-track from Shikarpur to  Malia. 
A masonry pillar stands 8 feet N. of bench-mark. 

Corrected Elevation 

Dynamic 

feet 

I I j 31 j 

83.249 

115.840 

53.909 

Orthornebh 

feel 
I 15.321 

113.253 

115.846 

53'912 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Main-Line 47. (Shikarpur ( c u ~ c ~ )  to  Jorya). 

Corrected 

Dynamic 

fed 
53.909 

17.863 

9-o8j 

9.323 

14.249 

31.375 

53.034 

44.386 

38.767 

17.406 

. I  C '  

L , . 

Designation 
Bench-marks 

Geodetic 

1 j 

2 i 

3 j 

4 j 

5 ;  

6 ;  

i 1 
3 

7 i 

8 i 

9 

Distance 
from 

Shikarpur 

r n i h  

O.O 

3'7 

5'7 

7'7 

10.5 

,4.0 

20'9 

26.0 

30'9 

Elevation 

Orthometrio 

feet 

53'912 

'Lr$s t4 I 

9'085 

9'324 

14.250 

31.377 

53.037 

44.389 

38.770 

17.407 

.L 

of 

,,.opogm. 
phic 

B X 6  
41 I 

By.17 
I 

B 1 3  
411 

B X 9  
4LI 

BXO 
411 

BE 
41 I 

BM.22 
411 

RB1.23 -- 
41 i 

BM.' 
41 J 

- BM.2 
41 J 

Deecription of Bench-marks 

G.T.S. at Shikarpur (Cutch). Embedded a few inches below 
BnM. surface of ground, at  E .  end, close to base of bank of 

tank, which runs N. and S. to  within 50 yards of 
town wall, 75 feet N. of Mahadeo's temple a ~ i d  about 600 feet 
S.E. of S.E. tower of fort and W. of cart-track from Shikar- 
pur to  Malia. A masonry pillar stands 8 feet N. of hench- 
mark. 

G.T.8. Embedded about level with surface of ground, on 9. of 
BnM, cart-track from Shikarpur to Malia, at  N.E. end of hil- 

lock on Cutch Coast called Pathiwala Ilhoi, 4 miles S.E. 
of Shikarpur town. A masonry pillar has beeu built 8 feet S. 
of bench-mark. 

G.T.6. Embedded about 4 feet above level of the Rann, nearer the 
B'&. coast of Cutch than that of Kathiawar, and 2 miles S.E. 

of B.M. No. 2, on road from Shikarpur to Malia. 

Q.T.8. Embedded about 3 feet above level of Rann, nearer the 
B%, Kathiamar coast than that of Cutch, and 2 miles S .  of 

B.M. No. 3, 2 miles N. of Kathiawar coast, and 3 miles 
from B.M. No. 5, on road from Malia to Shikarpur. 

0.T.s. st Malia No. 2. Embedded about level with surface of 

BnM, ground, and on straight road between Malia atid Sl~ikar- 
pur, on N. bank of Machhu river, about 3 miles S. 

of B.M. No. 4, and about 2 miles N. of Malia town in Kathiawar. 
A masonry pillar stands 8 feet to E. of bench-mark. 

Q.T.6. nt Malia No. 1. Embedded about 3 inches below 
BoM. surface of ground, 43:! Ceet E, of N.E. corner of plat- 

form of M u l t ~ n a  Fir's tomb and 157 feet S.W. by W. 
of S.W. corner of Police lines a t  Malia at  N.E.  end of town. 
A masonry pillar stands 8 feet W. of bench-mark. 

On upper surface of circular pillar of Malia C f .  T. Survey 
Tower Station, lat. 23' 5' 4".94, long. 70' 44' 34"-59. 
A principal statiou of Kathiawar Meridional Series. (For full 
description see Synoptical Volume). 

Q.T.8. a t  Bhela. Embedded about level with surface of ground, 
about 100 feet N.W. of pakka well called Bhamaria Kua 
nnd about 467 feet N.N.E. of old pakka tower at  

N.E. end of village. A maronry pillar stands 8 feet to E.  
of bench-mark. 

a.T.s. On top of E. end of N. parapet wall of culvert, on 
&. mnin road between Morvi and Wawanya, about 4 mile 

S. oE Daisra village. 

O.T.S. nt Jinjura. Embedded about 3 inchea below s ~ ~ r f a c e  of 
grou~id, 301 fret N.N.W. of N.N.W. corlicroF Kanargir 
Bal)aJs dllarruvllxla iri pargana.Balombha, taluktr Nava- 

nagar. A masonry pillar stands 8 feet to N, of bench-mark. 
( _ :  

< .,, ,, ,' 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 47. (Shikarpur (cutch) to Joqa). 

Dewription of Bench-msrks 

On upper surface of rectangular protecting pillar of Jinjura 
G .  T. Survey Hill Station, lat. 22' 55' 43".17, long. 70' 32' 6"'95. 
A secondary station of Kathiawar Meridional Series. (For full 
description oee Synoptical Volume). 

Q.T.8. at Dudhai. Embedded about 3 inches below surface of 
ground, on top of band on N. side of kacha tank, 4 
feet to  W .  of Mahadeo's pakka platform and 585 feet 

to S.E. of pakkn well, called Nawa Kua. A masoury pillar 
stands 8 feet S. of bench-mark. 

On upper surface of circular ~ i l l a r  of Dudhri  G. T. Survey 
Station, lat. 22O 47' 20",68, lo~lg.  76' 30' 6".87. A secondary 
statiou of Kathiawar Meridional Series. (For full description 
see Synoptical Volume). 

Q.T.8. On S.K. corller of platform of Mura Chutlia kumhar's 

BoM, temple of Mahadeo in open field about 2 miles N.E. of 
Balambha village. 

Q.T.8. Embedded about 3 inches below surface oE ground, 127 

BoM, feet N.W. of centre oE gateway called Gadhwala or 
Jory a-ka-Naka a t  Balambha town. A masonry pillar 

stands 8 feet to  N. of bench-mark. 

On upper surface of circular ~ i l l a r  of Balamhha G. T. Sur- 
vey Tower Station, lat. 22' 44' 19".13, long. 70" 25' 36".&1. 
A secondary station of Katbiawar Meridional Series. (For full 
description see Synoptical Volume). 

... ... ... ... Destroyed 

... ... ... Destroyed ... 
... Destroyed. ... ... ... 

On surface of upper mark-stone of Hada-ka-Chauki Station. 
A trigo~~ometrical station of Kathiawar Minor Series in the Itann, 
about 5 miles S. of Haustal tidal atation and on the direct line 
from Jorya. 

0 1 1  upper surface of c i r cu l~ r  pillar of Ran G .  T. Survey 
Station, lat. 23' 36' 54",54, long. 70' 16' 10".17. .4 principal 
station of C ~ ~ t c h  Coast Series. (For full description see Synop- 
tical Volume). 

Q.T.S. at Somartl~al. Emhedded about 6 inches below surface 
BoM. of ground, al)o~rt 4 miles N. of Jorya and about 9 miles 

W. of Balambl~n, on W. side of cart-track from Jorytr to 
Hanstal tidal atatiol~. A masonry pillar stauds 8 feet W. oE 
bench-mark on border of Hann. 

0.T.S. at Jorya. Ernhedded about 3 inches below surface of 
,,OM. ground, 145 feet W of N.W. tower of town wall of 

Jorya (011 top of which is the G. T. Survey station) and 
393 feet N.W. of centre of Navaurgar gateway. A masonry 
pillar atands 8 feet to  S ,  of beuch-mark. 

Corrected 

Dynsmic 

feet 

43.345 

54.184 

58.636 

zg.081 

26.124 

86.150 

9.289 

9.686 

9.163 

14.549 

r3;657 

14.374 

19.250 

Dirtsnce 
fro111 

Bhlkurpur 

mi lu  

32'7 

40'2 

40'2 

44'8 

46.4 

46'6 

59'2 

59'2 

59'6 

63'9 

67'2 

70'8 

74'8 

Elerntion 

OrthomsMo 

feet 
43-34 

54.188 

58.640 

29'083 

26'126 

86' 157 

9'29O 

9.607 

9' 164 

14.55~ 

13.~5' 

14'37: 

'9"5' 

d 

Drsipnution 
Bench-murk8 

Qeodetic 

' . -  1 
i 9 

10 i 

: a . -  
i 10 

11 : 

12 i 

' 1 - 
. 12 

13 

.14 i 

15 ' 

16 

17 

18 

19 : 

of 

Topoera- 
pLic 

- BM.3 
41 J 

BM.4 - 
41 J 

B M . ~  -- 
41 J 

BM.6 
41 J 
- 

- BM.7 
41 J 

sar.8 - 
41 J 

B Y  .9 

~ k f . 1 0  - 
41 J 

B x l  
41 J 

B-M? 
41 J 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 47. (Sikarpur (cutcb) to Jorya). - 
Corrected Elevation Designation of 

Bench-marks Distance 
from 

SI hnrpur 

mder 

76'5 

78 '1  

84'2 

7 4 ' 9  

Dynamic 

feet 

34.295 

24.674 

47,978 

163'173 

57.668 

Geodetic 
-- 

1 - 
19 

2 
1 3  

- 
19 

4 
iij 

a - 
1 9  

Dewription of Bench-mwka 

a.T.8. at Wasram Kumbhar's Well. On S. side of platform of 
noM. pakka well on N. side of road, and 1 mile E. of 

Jorya village. 

Bokali-ka-Bao. About ) mile E. of Gajauan Baba'a tohb, 
on road between Kesia and Jorya. 

G T S .  On N.E. corner of platform of Baman-ki-sati-ka- 
&, Dehri, about f mile W. of Kesia village a d  1 5 0  feet 

S.E. of Mahadeo's temple. 

On upper surface of rectangular protecting pillar of Hada- 
toda G. T. Survey Hill Station, lat. 22' 38' 2 8 " . 0 2 ,  long. 
70" 25' 4 6 " . 0 9 .  A eecondary station of Kathiawar Meridional 
Series. (For full description see Synoptical Volume). 

On mark-stoue on roof of tower of Jorya G. T. Survey Tower 
Statlou, Int. 22O 4 1 3 4 7 " . 4 2 ,  long. 70' 18' 4 " . 1 2 .  A secondary 
stntion oE Kathiawar Meridional Series. (For full description 
see Synoptical Volume). 

Orthometnc 

34' 298 

24.676 

47'982 

163 - 187 

57.673 

B E  
41 J 

~ ~ 1 4  
XT 

41J 

~11.16 
X 

E 7  
41 J 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 478. (Jorya to Okha). 

Correoted Elerstion Designstion of 
Bench-m~rks Dietance I fmo Description of Benoh-mnrkn 

--Qeodetio 1 
1 ;  

2 

3 ; 

4 

5 : 

a . - 

6 

7 :  

8 ; 

9 j 

i a 
9 

. 
, -- 
: 9  

I 

TO$r 1 
41 J 

B? 
41 J 

B E 9  
41 5 .  

B% 
41.1 

B E  
41 J 

BP.2) 
41 J 

B ~ s  
41 J 

U1.84 
T i  

Q.T.S. at Jorya. Embedded about 3 inches below surface of 
grou~ld, 145 feet W. of N.W. tower of town wall of 
Jorya (on top of which is the G.T. Survey station) and 

303 feet N.W. of centre oE Nnvanagar gateway. A masonry 
pillar stands 8 feet S. of bench-mark. 

Destroyed ... ... ... ... 

... ... ... ... Destroyed 

G a r s .  On S. side of platForm on top of steps lending down Bs, to Desu Bhagat-ka-Bao on W. side of rood between 
Hariilna and Navauagar and about t mile E. of Kheri 

village. 

G.T.8. at Kheri. Embedded about level with surface of ground, 
on W. side of cart-track from Jorya to Navanagar, 492 
feet to S.E. of well, called Navi Wnri-lca-kua; 1450 

feet S.W. of Desu Bhsgnt-ka-Bao and 4 mile S.E. of village. 
A masonry pillar stands 8 feet to W. of bench-mark. 

Q.T.S. On stone to S.E. of Miru Khavas-ka-Baoli, close to raised 
BoH. portion of masonry to which water wheel is attached, 

about 100 feet to W. of road from Dhau to Jambora, 
and about 2 miles from latter. 

... Destroyed ... ... ... 

Q.T.9. On inner side of platform oE drinking trough on N. 
aide of hlalladeo-ka-Mandir at Navanagar, about 8 feet 
N.E. of N.E. pillar. The mondir is about 2 miles from 

E. gate of Navanagar, and 150 feet P. of main road. 

... ... ... ... Destroyed 

o.T.8. On outside of gate, on 1st plinth of columns, abnnt 3 
feet ahove ground, 20 feet to N. of centre of gateway 
called Khamhhalia-ka-Naka at Navanngar. 

On upper surface of circular pillar of Navanagar O. T. Sur- 
rey Tower Station (new), lat. 22'27' 41W.13, long. 70'4' 14#.46. 
A secondary statiou of Katbiawar Meridional Series. (For full 
description ace Synoptical Volume). 

On upper surface of circular pillar of Naranagar 0. T. Sur- 
vey Tower Station, (old), lat.22'27' 4lW.13, long. 70' 9' 14".46. 
A secondary station oE Kathiawar Meridional Series. (For full 
deacriptioo ace Synopticd Volume). 

Jorya 

milet 

o.o 

0 . 7  

7'3 

Io.q 

10.7 

18'4 

21.2 

22-4 

. 

z3'5 

23'5 

feel 
r 9. zjo 

22.098 

31.738 

32-010 

39,823 

29. 206 

26.041 

42.006 

37.797 

59.606 

156.02% 

158-302 

feat 
19,252 

~2.100 

31-74' 

32'013 

39,827 

29'209 

26'044 

42'010 

37'801 

59'61' 

1 j ~ ' ~ 3 ~  

158'318 



DESCRIPTIONS AND HEIGHTS OF BENCIZ-MARKS. 

Branch-Line 47A. (Jorya t o  Okha). 

Corrected 

Dynamic 

f e d  

73.390 

109'105 

57,234 

84.622 

45.903 

51.611 

72.579 

95.436 

97.762 

122-976 

122.486 

Designation 
Bench-marks 

Geodetic 

10 

i , - a 
i lu  

11 j 
! :  

12 : 

13 j 

14 j 

15 i 

16 j 

1 7 :  

18 : 

1 - 
i 18 

Dintanco 
from 
Jorys 

miles 

26.8 

27'8 

29.3 

3I.I 

3"s 

35" 

37" 

4I.3 

41'4 

46'7 

55'3 

Elevation 

Orthometric 

feet 

73 '398 

109'117 

57.240 

84.631 

45' 908 

51 '617 

72.587 

9 5 - 4 7  

97.773 

121.990 

1sa-500 

of 

TTPEm 

Bx 
JI .I 

E 6  
41 J 

B E 7  
41 J 

Ex20 
41 F 

BM.21 -- 
41 8 

B E  
4,  P 

EM 
41 F 

BM.24 
41 r 

BM.ZK 
41 F 

DM.26 
4 

Description of Bench-marb 

Q.T.S. On E. side of plntforrn of Mangalgir Gosain's well at  

&. Konuu~nra on W. side of Dwarlta road, which runs 
close to E. side of Konsumra village. 

On upper mark-stone of Konsumra Hill Station. On top of 
a small hillock about 100 feet N. of road from Nnvanagar to  
Ijwarka rtnd midway betweell villages of Konsumra and Lakha- 
lor.  'l'lle station col~sists of a rectangular masonry pillar, and 
is of Katlriawar Minor triangulatiou. 

Q.T.S. Eml~edded about 3 inchcs helow h round level, 3 feet 
N.N.iI1. of a11 old temple, 467 feet S.W. of atumhcalled 
Batlia-ka Sati-ka-Dl~rri and 501 feet S. from Blatct~u- 

lti-Dheri, al)olrt ) mile N. oE Lakhabor village, in pargrlna and 
taluka Navar~agar. A masonry pillar stands 8 feet to N.N.W. 
of bencl-mark. 

G.T.9. On E, side of top step of Rup Sing Baba's well, on E. side 
Box, of n ~ a d  from Nav:ma;ar to Dn i~ r i a ,  about 2 miles W.  of 

Lakhabor aud 3 miles E. of Cllilcauri village. 

Q.T.S. On S. side of platform of Hanuman's temple at  Jayapur, 

B%. about + mile S, of road from Navanagar to Dwarka und 
4 mile N. of village. 

G.T.9. On S. side of platform of Gobardhnn Bhattia's temple, 

BoM. about 50 feet N. of Dmarka road at  Chikauri and 300 
feet S.W. of temple on top of hill called Kalianji-ka- 

Dehra. 

Q.Ts. On platform on E .  side of steps OF Nsrain Das-ka-Baoli, 

ByM, 1 0  feet S ,  of E. pillar of bnoli on S. side of Dwnrka road 
and about 2 miles W. of Clliknuri village. 

0.T.s. Embedded 6 inches helow sarEace oE ground, 3 feet 
to  K.B. of N.IC. pillar of Kanji Tbakur's baoli and 
334 feet to S.S.E. of S.E. corner of Kamdar's kachuhri 

nod Police Station of Padana villnge, in talulta Navanagnr. A 
masonry pillar stauds 8 feet N.E. of bench-mark. 

G.T.9. On S.W. corner of platform of Jiwa Lohana's Temple 
DOb[. at Padatla, about 10 cl~ains from gate of Padana, 

amougst a group of large trees. 

o.T.0. On S.W. corner ol' plntform of nhngwanji Dnda-ka- 
no'. l)ehri, about 1 mile S. of Hus i~~gpur  village, t chains 

E. of Dwarka road and 12 c h s i ~ ~ s  N. of well amongst 
a group of treea. 

G.T.8. On top of N. plinth and abont 10 feet E, of N. pillar 
O M  at top of ateps of Ram Joslti Pokana'a well  new Danta, 

on E. side of road leading from Danta village to  Kl~arn- 
2 bhalia, end about 1 mile E. of B.M. No. =. 



32 PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 47A. (Jorya to Okha). 

Designation of 
Benoh-marks I Dimhnca I 

from 

e i  1 1 JOrye I Deaaription of Bench-mvko 

On upper surface of circular pillar of Danta G. T. Survey 
Hill Station, lat. 22' 15' 4,6".96, long. 69' 39' 35".17. A 
secondary station of Kathiawar Meridioual Series. (For full 
description eee Synoptical Volume). 

Q.T.S. On platform above steps, 3 feet S. of W. pillar of Da- 
B s .  yar carpenter's well ou E. side of road to Dwarka and 

about 1 mile N. of Navanagar gate at  Khambhalia 
village. 

G.T.8. Embedded 6 inches below surface of ground, 6 feet N. 
BaM. of paltka platform round a large p~ptrl tree, 170 feet 

S.W. of upper step oE western steps of Morar Narain 
Seth's large pakka tank, 169 feet N. oE Post Office and 140 feet 
N.E. of Navattagar gate at Khambhalia village. A masonry 
pillar stands 8 feet N. of bench-mark. 

Q.T.8. On S, plinth of Nadiwala Bao and 10 feet to W. of S. 
=OM. pillar at entrance to same; 50 feet N. of Dwarka road 

and about 5 miles from Khambhalia and Warthara 
villages. 

Q.T.8. On S.E. corner of platEorm to enhance to Gangjiwala's 
well, on S. side oE Dwarka road, 3 miles E. of Warthara, 
and about 10 feet N. oE eastern pillar at top of steps. 

Q.T.8. at Nanjiwala'e well. On N.E. corner of platform, 6 
BoM. feet N.E. from N. pillar and same distance from S.E 

corner of Mahadeo's temple; on 9. side of Dwarka 
road and about 1 mile E. of Warthara village. 

Q.T.8. at Grasia-ka-Dehri at Wnrtltara. On S.E. corner 01 

B s ,  platform of temple, 6 feet N. of B.M. No. 24. 

O.T.8. Embedded 6 inches below surface of ground, 5 feet tc 
Boa S. of pakka tomb called Grnsia-ka-Dehri rnd L23 feel 

S.S.E. of Gala Brahmin's pakka well at Warthara village 
in pargana Khambhalis and tnluka Navanagar. A mamonrg 
pillar stands 8 feet 9. of bench-mark. 

a.T.8. On S.E. corner of platform of Rajpot-ka-Dehri, 10 chain1 
E. of Datrma village and 6 chains 9. of Dwarka road. 

On mark-stone 1.025 feet below upper surface of circola~ 
pillar of Jhakaeia ( i .  T. Survey Hill Station, lat. 22O 14' 11N.02 
long. 69' 26' 53".28. A secondary station of Kathiawar Meri. 
dional Series. (For lull description ree Synoptical Volume). 

- 
Corrected Elmtion 

Dynamic Orthorneco 



DESCBIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 47A. (Jorya to  Okha). 

Description of Bench-marks 

G.T.8. On a stone of W. plinth, midway between W. pillar at  
N end and circular part a t  S. eud of Doka Modi's well, 
on S, side of Dwarka road, about 3 miles W. of Datrana. 

e .T8 .  On N.E. corner of platforul at entrance to Kisenji's well 

BoM, and close to N. pillar, on N. side of Dwarka road and 
about 1 mile E. of Ran village. 

Q.T.8. at Ran. Embedded 6 inches below surface of ground, 

B %  335 feet E. of pakka tomb culled Charan-ki-Sati, 4 7 1  feet 
N. of N. wall of Maha Prahuji-ki-Baithak, 3 7 1  feet N. 

of northern bank of Ranka nadi, S.  of cart-track l e a d i ~ ~ g  from 
Dwarks to Khambhalia. A masonry pillar stauds 8 feet N. of 
bench-mark. 

On surface OF rock 4.385 feet below surface of circular 
pillar of Mevasa G.T. Survey-Hill Statio~l, lat. 22' 13' 4 1 f f . 2 1 ,  
long. 6 9 O  18' 32 ' / .79 .  A secondary station of' Katbiawar Meri- 
dioual Series. (For full description see Synoptical Volume). 

0.T.s .  On N. plinth of well, about 6 feet W. of N, pillar at  
eotrauce to Jethu Hhattials well, on N. side of Dwarka 
road, about 3 miles W. of Ran village. 

G.T.8. On entrance platform of N .  side, about 5 feet E. of N. 
$?, 

pillar of Bhaiwalals well, about 100 yards S. of Dwarka 
road nud 2 miles E. of Gurgat. 

G.T.Y. at Gargat Embedded about 8 inches below ground level, 
BoM. 31) feet S.W. of paklta well called Jhnmpiwali-ki-Baoli, 

235 feet S .  of S. wall of large pakka tauk, 159 feet E .  
of pakka well in compound of a dharmshala and on S. side of cart- 
track, Dwnrka to Kl~ambhalia, near Gurgat village, ill pargana 
Kllun~bbalia a ~ l d  tnlulca Navnuagar. A masoury pillar etauds 8 
feet N. of bench-mark. 

a.T.8. at Tupni. Emhedded 6 inches helow ground level, I6 
,,OM. feet N. of Mahadeo's platEorm and 100 feet S.E. of Po- 

lice chal~ki at Naraiupur (Tupni village). A masonry 
pillar etands 8 feet W. of bench-mark. 

Q.T.8. a t  Ghsdechi. Embedded 6 inclles below ground level, 
B%. 9 feet E, of Baba Lnkshman Das's pakka tomb and 46 

feet N.N.E. of N.E. corller of dharmshala of Ghadechi 
village. A masonry pillar stands 8 feet E. of beuch-mark. 

On surface of rock a t  base of pillar of Ghadecl~i G.T. Survey 
Hill Station, lat. 22O 22' 4 " . 5 6 ,  loog. 69' 2' 3IH.83. A secon- 
dary station oT Kathinwar Meridional Series. (For full descrip- 
tion see Synoptical Volume). 

Corrected 

D p m i c  

feel 
152.362 

100.514 

87.093 

156.957 

1 1  I -765 

50.417 

67.833 

44-93' 

gy -885 

88.570 

Dishnce 
from 
Jor).a 

milea 

74,6 

76.6 

77'4 

'4  

85'3 

86' 

91'2 

loI.4 

Elevation 

Orthometric 

feet 
152'380 

100.526 

87.104 

156.976 

I I I 779 

50'423 

67-841 

44,936 

j y  '892 

88.580 

Designation 
Bench-marks 

Geodetic 

26 ; 

27 

28 

! 1 

! 

29 

30 

31 i 

a2 ; 

38 i 

i a 

of 

-- BM.37 
41 B 

B= 
41 F 

BM.39 
41 p 

Ex40 
4 1 F  

BM.41 
4l 

B E 2  
41 F 

B11.43 
41 F 

BM.44 

B2 
41 F 

R 2 6  
41 F 



PBECISIO LEVELLIN(t IN INDIA, 1860-180@. 

Branch-Line 47A. (Jorya t o  Okha). 

Designation of 
Benoh-marks 

-+ 
Corrected Elevation Distance 

from 
Jorys 

mihr 

102.3 

111.6 

1lr.7 

111.7 

hodetio 

34; 

36 

: 1 
: E  

36 

37 i 

38 

Dynamic 

feet 

88.977 

9'522 

51.828 

6.966 

9.263 

9.819 

Deaoription of Benoh-marks 

Q.T.8. O On rock bearing 229' and distant 29 feet from rock 
B.U. in centre of platform of B.M. No. 8. 33 

G.T.Y. On E. side of plinth of Jairam Sarwali's well, 300 yards 
B:M. S.W. of Dwarka gate of Aramda village and about 100 

yards S.E. of Wangosia tank. 

On lower mark-stone of Aramda G. T. Survey Hill Station, 
let. 22" 25' 48".21, loug. 69" 0' 1 l " ~ 7 i .  A secondary station 
of Kathlawar Meridional Series. (For full description see Sg- 
nopzlcal Volume). 

0.T.Y. at Okha Tidal Station. ' Situated 202 feet and bears 262' 
&, from iron cylinder of the tidal observatory." 
C. 

Q.T.S. at Okhs Tidal Station. Situated 36 feet sod bears 275" 
from iron cylinder of the tidal observatory." 

B. 

G.T.8. at Okha Tidal Station. Situated 100 feet and bears 11" 
from iron cylinder of the tidal observatory,* 

A. 

To~Oglm' 
phi0 

BM." 
41 B 

BM.40 
41 P 

BM.49 
r l ~  

BE0 
41 B  

BX1 
41 F 

BE2 
41 I" 

Orthometrio 

feat 
88.987 

9'523 

51'833 

6.967 

9'264 

9'820 



DESCRIPlUONS AND HEIGHTS OF BENCH-MARKS. 86 

Main-Line 48. (Jorya t o  Rajkot). 

I Corrected Elevation 

a t  Jorya. Embedded about 3 ilrches below surface of 

B.i. pronnd, 145 feet W. of N.W. tower of town wall of 
Jorya (on top of which is the G. T. Survey station), 

and 393 feet N. W.  of centre of Navanagar gateway. A masonry 
pillar starids 8 feet to S. of benclr-mark. 

Q.T.8. 0 1 1  platform a t  entrance to Walji Jiwani's well, close to 
BoN. S. pillar, about 33 feet N. oE road leading from Jorya 

to Badra village, and about 2 miles from Jorya. 

Q.T.8. On S.W. corner of Po~rjaji  Oraeia's temple which is 
about 9 chairrs N. of road from Jorys  to Dhrol, and 
about 8 chains W. of W.side of Badra village. 

Q.T.9. Embedded about 1 foot below ground level, about 8 feet 
S. of S. pillar at  entrance to l'alu Memon's well which 
is close to road leading from Dhrol to Jorya and about 

4 mile to E. of Lagter village. 

u.T.8. at Dhrol. Embedded about 1 foot below ground level, 
in corner of compound of dharmsbala contiguous to 
town, a little to W. of Navanagar gate, I chain W. 

of round tower at  S.W. corlrer, aud 2 cliains W. of point where 
dharmshsla touches the wall. Tlre letters G)dT$. are inscribed 
on wall, 8 feet from bench-mark. 

On upper surface of pillar of Liala Hill Station. This is a 
trigonometrical stntior~ of Kathiawsr ~ietwork triangulation, ahout 
1 mile N.W. of Iliala village between Ilhrol and Pardsri. I t  is 
an ordinnry small masonry pillar 3 feet high and about 3 chains 
9. of main road from Hajkot to Dhrol. 

O.T.S. 
0 

B . I .  

between 

at  Liala Village. About 1 foot helow ground level, 
about 7 feet S. of S. corner of temple cnlletl Barwar- 
ka-llehri wlricli is 5 chains N. of N. side of village, 

I Dhrol and Pardari. The general level of plat- 
form of Delrri is 3.545 feet above bench-mark. The letters 
OliT;; are inscribed on side of platform and on one side of 
temple. 

On upper surface of old circular pillar of Lamdar Hill Sta- 
tion. A station of Kathiawar minor triangulation, 3 miles E. 
oE Liala village. 

0.T.S. nt Pnrrlhari. Emhedtled ahout 6 inches below surface OF 
grouud and about 12 feet N, oE gateway of town called 
Rnjkot-ka-Naka. The lettera z:z' are cut on wall 9 

feet from I~cncll-mark. 

feel 
19.250 

feet 
19'252 



PRECISE LEVELLING I N  INDIA, 1858.1909, 

Main-Line 48. (Jorya to Rajkot). 

Desoription of Bench-mmke 

G.T.S. On N. side of platform of Dia Barwar-ka-Dehri close 
noM. to and on N. side of Rampur village near Yardari, and 

about 6 chains E. of Neri river. 

0.T.s.  at Targari village. Embedded about 6 inches below 
ground level, 20 feet to N. of main road Dhrol to Raj- 
hot and about 1 chain from S.W. corner of hedge rouud 

" Bori-ka-Bari" (a piece of highly cultivated ~ronnrl),  ahout 20 
chains R .  of village. There is a bridge or culvert about to be 
built at 2 chains to E. of bench-mark. A masonry pillar stands 
8 feet N. of bench-mark. 

G.T." On top of platform round circular portion at S.E. end 
noM. of well built I)y Bhagwanji, Dewan of Navanagar, and 

is OII  N. side of main road from Navanag~~r to Rajkot, 
OD top of hill about 3 miles E. of Targari village. There is a 
dharmshala attached to well. 

Q.T.9. On N. parapet of 2nd bridge on main road from Bhag- 
noM. wauji's well towarda Rajkot, about 3 miles from Gante- 

sar village. 

Destroyed .., ... ... . . .  

Destroyed ... , . . ... ... 

Q.T.8. On W. side of verandah pavement opposite 2nd doorway 
BoM. from N. of High School, Rajkot. 

@.T.s. On S. end of 5th step from ground on E. side of steps 
BoM. of room to S. of main entrance to Hajkumar College, 

Rajkot. 

Distance 
from 
Jorgs 

m i l a  

30., 

32.5  

35'0 

35'7 

42'9 

43'4 

43'8 

44'2 

Designation of 
Bench-marks 

Geodetic 

9 ; 

10 : 

11 : 

12 

13 1 

14  

: - 
14 

1 . - 2 
: 14 

T"p":tp. 

B M . S ~  .. 
41 J 

BM.97 
41 J 

BM.38 
41 J 

BA39 
41 J 

El40 
4 1 J  

BE 
41 J 

Corrected 

Dynamic 

feet 

241 135 

263.899 

337.144 

338.413 
. 

409'509 

404'91.5 

413.645 

425.j90 

Elevation 

Orthometric 

feet 
241 * 161 

263'928 

337.181 

338'450 

409'555 

404.961 

413.691 

425.638 

> 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 48A. (Raj kot to Bhavnagar). 
U 

Description of Bench.marks 

Destroyed. . . . ... . . . ... 

Q.'I'.s. On flag-stone at  entrance to clock-tower, Rajkot, erected 
B%, by Jamshrivibhaji, Jam of Nsvanagar. 

G.T.Y. On N.W. corner of base of lion's figure a t  W. end of 
B.OM. S, parapet of Kaisar-i-Hind bridge, Rajkot, over Aji 

river. 

Q.T.S. On stone coping at  N.W. end of N.E. parapet of culvert 
. on higll road to Bhavnagar, about 4 mile S.E. of E. gate 

of fort a t  Rajkot. 

Q.T.0S.B.M. On top of mile-stone No. 2 from Rajkot and No. 
105 from Bl~avnagar, 3 feet above grouud levcl. 

Q.T.S.B.M. 011 top of mile-stone No. 3 from Rajkot and No. 
O 101 from Bhavnagar, 3 feet above ground level. 

Q.T.9.B M. On top of mile-stone No. 4 from Rajkot and No. 
O 103 from Bhavnagar, 3 feet above grouud. 

Q.T.S.B.M. On top of mile-stone No. 5 from Rajkot and No. 
O 102 from Bl~avnagar. 

Q.T.S. On S.W. end of stone platEorm at entrance to  well 
2, callcd Vithnlvav, on 9. or right side of high road from 

Rnjkot to Bhrrvnagar, 32 cl~r~ins N.W. of mile-stone No. 
6 from llajkot, and about 50 feet W. of bridge, about a mile E. 
of Tl~ol.ala, village. 

Q.'r.s.n.u. 011 top of mile-stone No. 6 from Rajkot and No. 
O 101 from Bllavnagar. 

G.'r.s.n.M. On top of mile-stone No. 7 from Rnjkot .and No. 
O 100 from Bhttvnrgar. 

Q.T.S.B.M. On top of mile-stone No. 8 from Rajkot and No. 
O 99 from Bhavnngar. 

0.T.s.u.M. On top of mile-stone No. 9 from Rajkot and No. 
O 98 from Bhavnagar. 

Q.'r.s. Embedded a few inches below ground level, 20 feet N.E. 
Bk of centre of high rand from Rajkot to Bl~avnngar and 

5 fcet S.E. of B.M. No. 12. 

Corrected 

Dynamic 

feet 

404'915 

41 6.407 

41 I so66 

415.654 

436.116 

483.448 

471 895 

q8o. 734 

490.875 

507.654 

534'475 

574'557 

562.179 

558.793 

Distnnce 
from 

Rajkot 

miles 
0.0 

O a 3  

Om4 

2'3 

3'3 

4'3 . 

5'3 

5'9 

6.3 

7'3 

8 a 3  

9'3 

' 

Elention 

Orthometrio 

feet 

404.961 

41 6.454 

41 I ' 11 2 

4'5.701 

436.166 

483.504 

4: I '950 

480.790 

490'932 

507.713 

j34.537 

574'625 

562.245 

558.859 
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PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 488. (Rajkot to Bhavnagar). 

Deaipation 
Bench-mnrka 

Ooodetio 

14 i 

15 

16 ; 

17 

18 

19 1 

20 

21 

22 i 

23 ; 

24 i 

25 j 

26 

Distance 
from 
Rajkot 

mile8 

9'5 

10.3 

"-3  

11.8 

12.2 

13.2 

14.2 

15'2 

16.2 

17.2 

'7'4 

19'4 

19'5 

of 

T°Fir 

BXS 
4i J 

BM.66 
41 J 

B 3 6 7  
41 J 
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41 J 

E 9  
41 J 

-0 
41 J 
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B I B  
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BE 
4tN 

H a f . 2  - 
41 N 

Descn'ption of Bench-mark8 

O.T.S. On stone copiug of S. parapet of bridge over Bandir Bs. stl.carn, about 400 yards N.R. of Tralnba village, and 
mile S.E. of mile-stone No. 9 from Rajkot. 

Q-T.s.8.M. On top of mile-stone No. 10 from Rajkot and No. 
O 97 from Bllavnagar. 

Q.T.8.B.M. On top of mile-stone No. 11 from Rajkot and No. 
O 96 from Bhavnagar. 

Q.T.8. On stonecoping at N.W. en3 of N.E. parapet of culvert, 
BoM. 32 chaius N.W. of mile-atone No. 12 from Rajkot. 

Q.T.8.B.M. On top of mile-stone No. 12 from Rajkot and No. 
O 95 from Bhavuagar. 

G.T.S.B.M. On top of mile-stone No. 13 from:,Rajkot and No. 
O 94 from Dhavnegar. 

G.T.R.B.M. 011 top of milc-stone No. 14 from Rajkot and NO. 
O 93 from Bhavnagar. 

Q.T.8.B.M. On top of mile-stone No. 15 fmm Rajkot and No. 
O 92 from Bhavuagar. 

O.T.S.B.M. On top of mile-atone No. 16 from Rajkot and NO. 
O 91 from Bhavnagar. 

Q.T.S.B.M. On top of mile-stone No. 17 from Rajkot and NO. 
O 90 from Bhavnagar. 

Q.T.S. at Sardhar Tr~vellers' Bnngnlow. Embedded in N. or 

boM, front verandah of building, flush with floor, midway 
between two doora, rnd 2 leet from wall. 

Q.T.S.B.M. On top of mile-stone No. 19 from Rajkot and No. 
O 88 horn Bhovnagar. 

Q.T.8. On flag-stone at edge of Karma1 causeway on S.W. side, 
BoM. 60 feet from N W. corner of pavement, and 10 chains 

S.E. of B.M. No. 25. 

Corrected 

Dynamic 

feel 

556'437 

573 676 

584.071 

602.530 

608.810 

639.115 

660.397 

700.576 

704'638 

677.630 

674.074 

647.450 

631.116 

Elevation 

Orthometric 

feet 

556.503 

573.744 

584'140 

602-601 

608.883 

639.192 

660.478 

700'662 

704'7'5 

677'7'4 

674'15' 

647'53' 

631.~95 

4 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKB. 

Branch-Line 488. (Rajkot to Bhavnagar). 

Description of Bench- mark^ 

Q.T.S.B.M. On top of mile-stone No. 20 from Rajkot and No. 
O 87 flom Bhavnagar. 

Q.T.8.B.M. On top of mile-stone No. 21 from Rajkot and No. 
O 86 from Bhavnagar. 

Q.T.sB.Y. On top of mile-stone No. 22 from Rajkot and NO. 
O 85 from Bhavnagar. 

Q.T.8. at Jiva Bhota's baoli. On S.W. corner of platform 
BoM. OF well opposite entrance to Halenda town, and 3 chains 

S.E. of mile-atone No. 33 from Ibajkot. 

Q.T.S.B.M. On top of mile-etone No. 26 from Rajkot and No. 
O 82 from Bhavnegar. 

Q.T.S.B.Y. On top of mile-stoneNo.26 b m R a j k o t  and NO. 81 
O from Bhavnagar. 

Q.T.S.B.I. On top of mile-¶tone Na 27 from Rajkot and No. 80 
O from Hhavnagar. 

a.TS.B.M. On topof mile-stone No. 28 from Rajkot and NO. 79 
O from Bhavnagar. 

0.T.s. On stone coping at N.W. end of S.W. parapet of cul- 
=OM. vert, 2 chains S. of mile-stone No. 29 from; Hajkot and 

No. 78 from BLavnagar. 

Q.T.8. On stone coping at S.E. end of N.E. parapet of bridge, 
13 chalns N.W. of m~le-stone No. 30 from Rajkot and 
No. 77 from Bhavnagar. 

G T.g. On atone coping at centre 19 N.E. parapet of culvert, 
B%, 2 1  chains N.  of mile-etcu~e No. 3 1  from Rajkot rmd No. 

76 from Bhavnagar. 

On ,tone coping of N.E. parapet of culvert, 6, feet from 
=F)U. N. W. end, and 30 chains 8.E. of d e - s t o n e  No. 31 from 

Rajkot. 

On npper anrface of rectangulsr protecting pillar of Chitnlia 
Q, T. Survey Station, lat. 22' 2' 30n.38, long. 71' 9' 39"'54. A 
principal etation of Kathiawar Meridional Series. (For full 
description see Synoptical Volume). 

Corrected 

Dynamic 

pat  
661.327 

668.134 

669.562 

658.668 

658'950 

685.958 

655.886 

621 '573 

597-125 

582.790 

582.29H 

580' I 7~ 

635.558 

Distance 
fmm 

Rajkot 

mile8 
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.3 

22.3 

23'4 

25'3 

26.4 

27'4 
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19'4 
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31.1 

' 
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Elevation 

Orthometric 
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621 '654 
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PRECISE LEVELLINQ IN INDIA, 1858-1909. 

Branch-Line 48A. (Rajkot to Bhavnagar), 

Designation of 
Bench-mmks 

fmm 

3eodetio TOpP:r I I RaJkOt I Correctad Elemtion 

Dpgnamio Orthometric 

miles 

32 .1  

32 '4  

33 '3  

34 '  = 

34'9 

a.T.8. at Atkot Travellers' B~lngalow. Embedded in v. or 
B.i. front verandah of building, flush with floor, midway 

between two doors, and 2 feet from wall. The lun-  
galow is on leEt bank of Bhadar river. 

Q.T.8.B.M. On top of mile-stone No. 32 from Rajkot and No. 
0 75 from Bhavnagar. 

Q.T.S.B.M. On top of mile-stone No. 33 from Rajkot and No. 
O 74 from Bhavnagar. 

Q.T.9. On stone coping at E. end of 9. parapet of culvert, f mile 
BoM. W. of mile-stone No. 34 from Rajkot. 

Q.T.8. On stone coping at S.E. end of N.E. parapet of culvert, 
BoM. 31 chains N.W. of mile-stone No. 35 from Rujkot. 

O.T.8.B.M. On top of mile-stone No. 35 from Rajkot and No. 
O 72 from Bhavnagbr. 

a.T.8. On stone coping at N. W. end of S.W. parapet of culvert, 
33 chains N.W. of mile-stone No. 36 from Ilajkot. 

Q.T.s.0.M. On top of mile-stone No. 36 from Rajkot and No. 
O 71 from Llhavnagar. 

Q.T.8. at Kotrapitha Dharmrl~ala. Embedded at front side of 
! 

dharrnshala, El feet from S.E. corner, a few inches below 
ground level, below window of S.E. room, I8 feet from E. 

aide of gateway, and 2 feet from wall on which letters B.M. are 
cut. 

0.T.S.B.Y. On top of mile-stone No. 38 from Rnjkot and No. 
O 69 from Bhavnagar. 

O.T.s.0B.P. On top of mile-stone No. 39 from Rajkot and NO. 
68 from Bhavnagar. 

a.T.8.B.M. On top of mile-stone No. 40 from Rajkot and NO. 
O 67 from Bhavnagar. 

a.T.8.B.M. On top of mile-atone No. 42 from Rajkot and NO. 
5 1 1 1 1 O 65 from Rhavnagar. 

l t M . 1 ~  O.T.3.B.M. On top of mile-sto~~e No. 4h from Rajkot and NO. 1 / 1 44'4 1 63 from Uhavnagar. 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 48A. (Raj kot to Bhavnagar). 

Description of Bench-mark8 

G.T.S.B.M. On top of mile-stone No. 45 from Rajkot and NO. 
O G2 from Bhavrlagar. 

G.T.S.B.M. On top of mile-stone No. 46 from Rajkot and No. 
O 61 from Bhavnagar. 

o.T.s.B.M. On top of mile-stone No. 47 from Rajkot and NO. 
O 60 from Bhavnagrr. 

G.T.9. a t  Rabra Agency Bungalow. Embedded in N. or back 
verandah of budding, flush with floor, midway betreeu 
two doors and 2 feet Erom wall. 

G.T.S. a t  Mahadeo's Temple, Babra. On S end of bottom step 

& at entrance to temple, on S. side of high road from Raj- 
Lot to Bhavnagar, about 8 chains E. of dharmshala. 

GT.8.  On flag-stone a t  W. edge of Babra causeway over 
Kalobhar river, 30 feet from N.W. corner of pavement, 
and 35 chains N.W. of mile-sto~~e No. 4.8 from Rajkot. 

G.T.S. On S.W. corner of base of mile-stone NO. 48 from 
n s .  Ritjkot and No 59 from Bhavnagar. The mile-stone is 

broken. The base of mile-stone cousists oE a block 
of masonry about 1 foot above g~ouud  level. 

G . T s .  011 N.E. corner of base of mile-stone No. 49 from 
"OM. Rajkot. The mile-stone is broken. The base of mile- 

atone consists of a block of maso~lry about 1 foot above 
ground level. 

n . T s .  On S W. corner of bane of mile-stone No. 50 from 
uOM, Hajkot. The mde-stone is broken. The base of mile- 

stone cousists of a block oE masonry about 1 foot above 
ground level. 

O T S .  0 1 1  S.W. corner of base of mlle-stone No. 51 from 
,,VM. Hajkot. The mile-stoue is broken. The base of mile- 

stone cons~sts of a block oE masonry about 1 foot above 
ground level. 

o.T.S.0B.M. On top of mile-stone No. 62 from Rajkot and 
No. 56 from Bhavnagsr. 

0.T.e.OB.M On top oE mile-stone No. 53 from Rajkot and 
No. 54 from Bhavnagar. 

Cormcted 

Dynamic 
-- 

fet 
587.978 
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544.367 

542.131 
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5%7'013 
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46.4 

47'4 

47'4 
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PRECISE LEVELLIN@ IN INDIA, 1858-1909. 

Branch-Line 488. (Rajkot t o  Bhavnagar). 

Dssoription of Bench-markn 

Q.T.B.0B.M. On top of mile-stone No. 54 from Rajkot and 
No. 53 from Bhavnagar. 

Q.T.8. at Chavand Post Office and School. Embedded at W. 
side of building, about 6 inches below ground level, 15 
feet from N.W. and S.W. corners, and 5 feet from wall 

oE building. The Post Office and School is a pakka building, 
at centre of N. side of village, and letters B.M. are cut on its 
W, face. 

Q.T.8.B.M. On top of mile-stone No. 55 from Rajkot and No. 
O 52 from Bl~avnagar. 

o.T.8.B.M. On top of mile-stone No. 56 from Rajkot and No. 
C, 51 from Bhavnagar. 

G.T.8.B.M. On top of mile-stone No. 67 from Rajkot and No. 
O 50 from Bbarnagar. 

On upper mark-stone of circular pillar of Panch Tohra G.T. 
Survey Tower Station, \at. 2.1'4-7' 57",58, long. 71" 26'59".81. 
A secondary station of Kathiawar Meridional Seriee. (For full 
description see Synoptical Volume). 

Q.T.Y.B.M. On top of mile-stone No. 58 from Rajkot and No. 
O 49 from Bhavnagar. 

Q.T.8.B.M. On top of mile-stone No. 59 from Rajkot and No. 
O 48 from Bhavnagar. 

a.T.8.R.M. On top of mile-stone, 47 miles from Bhavuagar. 
O Adjoining this stone on W, side is old mile-stone 

Eio. 60 from Rajkot and No. 47 from Bhavnagar. 

Q.T.0. A t  Dhaaa. Eml)edded a few irlclles helow ground level, 
.near S.W. corner of dharrnsl~ala, 31 feet frolo S .  pillar 
of W. entrance, 13 feet from S.W. corner and 5 feet 

from wall 011 wltich 1rttel.s B.M. are cut. 

G.T.3. On S .  pilaeter cap of E. abutment of bridge, near tele- 
0 44 

grapl~ poet No. ----. 
16 

G.T.S. On 3. pilaater cap of W. abutment of bridge st tele- 
0 4.2 

1j.N. graph post No. --,. 
3 

Correct,ed 

Dynnmic 

feet 

410'718 

407.490 

412.212 

382.454 

360.059 

477.882 

3j1 '  155 

326.788 

322.365 

290.627 

287.267 

249.221 

Distbnoe 
from 

Rajkot 

mi& 

54'4 

54'6 

55'4 

56a4 

57'4 

58'7 

58'3 

59'3 

60.3 

62'3 

6 4 5  

67'2 

Elevation 

Orlhorna~rie 

fed 
410.778 

407.549 

412'272 

382'509 

360' 111 

477'951 

351'206 

326'835 

322'4" 

2 9 0 . ~ ~ 9  

2B7'3W 

249"5' 

/ 

Designation 
Bench-marks -- 

~ e o d e t i c  
-- 

a !  

65 

66 ; 

67 : 

68 i 

j . - 1 
; 68 

69 i 

70 i 

71 i 

72 i 

73 

74 ; 

01 

T O $ r .  

B E 6  
4 1 0  

BM.26 

~ ~ . 2 ' 1  
41  o 

B I B  
rl o 

B E 9  
41 o 

B ~ o  
41 o 

D=L 
410 

BM.32 
W 

B 2 8  
41 0 

41 0 

11 . 11.36 
41 0 

BM.86 
41 0 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKB- 

Branch-Line 48A. (Rajkot t o  Bhavnagar). 

i 

Description of Benob-marks 

0.T.s. On N.E. comer of base of home semaphore at  Jalia 
BF)M. Hailway Station. 

Q.T.S. a t  Jalia Railway Station. Embedded in N. vernndah 

BoM. of statioo, facing railway line, flush with floor level, 7 
feet S.E. of N.W. corner pillar, 6 feet from N.W. corner 

of building and 15 feet from centre of booking office doorway. 

Q.T.8. a t  nhola Bridge. On S.E. end of E ,  pilaster cnp of 
B.XM. flood opening on op line to Wadhwan, al,o~lt 4 mile 

N.W. of Dhola Railway Station. (tlailway bench- 
mark). 

Q.T.S. On N. corner of 1st step of home semaphore base at  Bs. Dhola Railmay Station. 

0.T.s. a t  Dholn Railway Station. Embedded a t  S .W.  corner 
of station huiltling, 8 il~ches below -plntform level, in 
front O F  window of 3rd class waitiug room, on slll of 

which letters B.M. are cut. 'I'he bench-mark is 8 feet from N. 
corner of stone base of timber column at  W. end of S. verandah, 
6 feet from S.W. corner of 3rd class waiting room and 4 feet 
from wall. 

Q.T.6. On E .  pilaster cap of S. abntment of Nalia bridge a t  
0 30 
B.M. t e l e p p h  post No. -. ( t  Railway bench-mark on 
t 8 

same !evel) . 

a.T.6. On E ,  pilaster cap OF S. abutment of Rangl~ola bridge at  
20 

B.M. telegraph post NO. --. 
6 

t On S. end of E .  pilaster cap of S. abutment of Ranghola 

29 (Railway bench- bridge at  telegraph post No. - 6 '  
mark). 

Corrected 

Dynamic 

feel 

227.869 

227.899 

119.588 

I 15.307 

I 14.140 

I I I -591 

I 16.915 

I 16.906 

Dilrtnnoe 
from 

Hnjkot 

miles 

70' 

70' ' 

76'6 

77.2 

77" 

79'0 

80.1  

&,., 

Elevation 

Orthometric 

p e t  
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227.932 

119.605 

115'324 
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1 1  I -607 

r 16.932 

116.923 
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aeodetic 
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n l  i 

i . -. a 
: 81 

Q.T.8. On E. pilaster cup of S ,  ahutrnent of bridge, near tele- 
0 37 

B.M. graph post No. - and 2 miles W.N.W. of Sanoshra 
14 

Railway Station. 

Q.T.S. On N.  pilaster cap of E. abutment of bridge a t  mile-post 
NO. 27. 

a-T.3. at Sano~hrn RaiI\~.rty Statiun. Jl'rnbedded in S. vera~~dall  
&,, of stution, flrlsll tvitll floor, ill front of E. window, 1 Coot 

from wall, 5 Feet from S.IS. corner of statiolr and 4 feet 
f m  E. side of door of booking office. 
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44 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 48A. (Rajkot to Bhavnagar). 

Description of Bench-mwke 

t at Sanoshra Railway Station. On S.E. corner of base of 
home semaphore. (Railway bench-mark) . 

Q.T.S. at Sanoshra Railway Station. On S.W. corner of base 
BoM, of home semaphore. 

Q.: 5 .  On E. edge of N. pilaster cap of E. abutment of Iswaria 
B A M .  2 48 24 

bridge, between telegraph posts Nos. - and -. 
12 13 

(Railway bench-mark). 

G.TS.  On E. edge of N, pilaster cap of E. abutment of bridge 
L 3 . z ~ .  22 

at telegraph post No. -. (Railway bench-mark). 
5 

G z s .  On E. edge of N pilaster cap of E. abutment of bridge 
B.AM. at mile-post No. 21 from Bllavnagar. (Hallway bench- 

mark). 

GZ.5. On E. edge of N, pilaster cap of E. abutment of Jithri 
B.AM. 19 

bridge at  telegraph post No. -. (Railway bench- 
16 

mark). 

a.T.8. at Songad Railway Station. On N.W. corner of base 
8 . x ~ .  of home semapl~ore. (Railway bench-mark). 

a.T.8. On E. edge of N. pilaster cap of E. abutment of Songad 
~ . h .  bridge, 23 chains E, of Songad Railway Station. (Rail- 

way bench-mark). 

Q z . 5 .  at Songad Railway Station. On S.E. corner of base of 
B.A31. up distant semapl~ore. (Railway bench-mark). 

Q2.8. On E. edge of N. pilaater cap of E. abutment of Surka 
B . A Y .  

bridge, near telegraph post No. 16 
(Railway bench- 

mark). 

G.T.5. at Sihor Hallway Station. On N. corner of base of 
H 2 ~ .  down d~atant semaphore. (Railway bench-mark). 

G.T.Y. 0 1 1  N.E. edge of N. pilaster cap of Sihor bridge, t 
B.Kbf. mile S.W. ot Slhor Railway Station. (Railway bench- 

mark). 

a.T.8 at Sihor Railway Station. Embedded at S W. side of 
BOM. atation bu~ldil~p, 6 inclnes below ground level, to right of 

r ~ n d o w  of telegraph office, between it and the door of 
t store room, 13 feet from Y. corner of statloo b ~ ~ l l d ~ ~ ~ g ,  15 feet I from W. corner and 4 feet from wall on which letters B.M. are 

Corrected 

Dynamic 

fael 

1 13.939 

I 13.924 

I 14.01 8 

1 I I ,928 

I I I '672 

100' 775 

115.148 

114.504 

I 14' 105 

116.379 

128.910 

126.731 

136.829 

l cut. 

Diatnnce 
l m ~ n  

lhjkot 

mile8 

g4., 

84. o 

84'7 

87 ' ' 

89'5 

90'5 

90'8 

9' ' O  

g2 '5  

94'6 

94'9 

95" 

Elevation 

- 
Orthometric 

feet 
I 13.956 

113,941 

I 14,035 

I I 1.945 

111 -689 

100'790 

11.5'165 

n4'521 

n4'112 

~ ~ ' 3 9 7  

~ 2 ~ ' 9 ' 9  

1a6'750 

126'84R 

A 

Designntion of 
Bench-marks 

Geodetic 

a 
a 

85 

86 

87 

88 

89 

90 

T;c:"' 

Baf.48 
T I G  

k"-?? 
41 0 

B ~ O  
41 0 

~1 
41 0 

B M ~  
41 0 

~ ~ 6 . 7  
41 0 

B Y 4  

I 
41 o 

9 1 
I 

92 

93 

94 

9 5 

96 

B=S 
41 o 

EM - -- 66 
11 o 

E M 8  
41 o 

BE 
41 0 

BM.BO 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 46 

Branch-Line 48A. (Rajkot to Bhavnagar). 

Description of Bench-marls 

c*.T.s. at Sihor Railway Station. On N. corner of base of 
B.%M. home sernapl~ore. (Railway bench-mark) . 

G.T.S. at Sihor Railway Station. On E. corner of base of up 
B . ~ M .  distant semaphore. (Railway bench-mark). 

G . F .  On N. pilaster cap of bridge at telegraph post No. 

,.mu. -, 13 and 54 chains N.E. of Sihor Railway Station. 
11 

(Railray bench-mark) . 

0 
G.T.S. On N. pilaster cap of E. abutment of bridge near tele- 

12 
U.M. graph post No. -. 

5 

0.5s. On E. edge of N. pilaster cap of E. abutment of bridge 
B.n\M. I I 

over Rajpura stream, near telegraph post No. -. 9 
(Railway bench-mark). 

G.T.S. On S. pilaster cap of E. abutment of bridge, between 
0 10 10 B.M. telegraph posts Nos. - and -. 

1 2 

Q.T.s. B , x M .  On E. edge of N. pilaster cap of En abutment of bridge 

at telegraph post No. -. 9 (Railway bench-mark). 
4 

0 Z . S .  On E. edge of N. pilaster cap of E. abutment of blale- 
D.AM. sh;iri bridge, between Vartej Railway Station and down 

distant semaphore. (Railway beuch-mark) . 

G.T.9. at Vartej Railway Station. Embedded at E. side of stn- 
UQhl, tion, a few inches below ground level and 2 feet below 

plilrth or basement of building, 8 feet from N.E. ar~d S.E. 
corners of station, and 5 feet from wall on which letters B.M. 
are cut. 

G.T.S. On N.E. corner oE base of home semaphore at Vartej 
BoM. Railway Station. 

a.T.9. On E. pilaster cap of Dhandalia bridge, between telegraph 
5 6 

Be*. posts Nos. - and --. 
6 7 

Q.T.S. On E. edge of N. pilaster cap of E. abutment of Gl~adechi 
B X M .  bridge, 23 chains W.S.W. of Ghadechi Railway Station. 

(Itnilway bcucli-mark). 

Corrected 

Dynamic 

feet 
127.520 

122'869 

124.333 

95.752 

94.964 

87,444 

77,966 

77.060 

;6-899 

78.340 

55-363 

41. I 20 

Distance 
from 

Rajkot 

milea 

95' 

95' 7 

9ss8 

97.I 

97'9 

99'3 

100.2 

101.4 

101 ,7 

IOl. 7 

104. I 

'05'9 

Elevation 

OrLhomelric 

feet 

127'539 

122.888 

124'352 

95.766 

94.978 

87.457 

77.978 

77-07' 

76.910 

78'3j2 

55.371 

41 a I 26 

\ 

Designation of 
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98 
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46 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Designabion 
Bench.nisrks 

108 f 

109 i 

110 i 

111 i 

112 ' 
i - a 
i 112 

h . - 
1112 

i 
illl 

: I . - 
1 

! . - 2 
i l l 2  

! 3 . - 
!112  

113:  

114: 

Distance 
t rom 

HnjliOt 

miles 

106.1 

106.3 

106.6 

107.6 

707 . 8  

lo8.4 

109,1 

109.6 

,09,1 

108,8 

"9'5 

of 

Topozra- 
ptiic 

?!!? 
46 G 

E0 
46 c 

E1 
46 0 

46; C: 

BJ1.13 -- -- - 
41; C: 

u ~ r 4  
4tic; 

nlf . lS  - 
4ac: 

BLf.16 
7- UJC 

Ra1.l; 
4 6 ~ -  

DM? 
% C  

BM.10 
- 46 c 

~ 2 !  
W C :  

?!:? 
w c 

Branch-Line 488. (Bajkot t o  Bhavnagar). 

Dracription of Bench-mark s 

G.T.8. a t  Ghadechi Railway Station. On S.E. corner of base 
B.XK of home semaphore. (Railway bencli-mark) . 
G.zs. a t  Glladecl~i Railway Station. On N. end of W. para- 

pet of culvert at  E. entrance to engine shed and work- 
shop. (Railway beuch-mark). 

azs.  On N. pilaster cap of W. abutment of Ghadechi hridge 
B.AK a t  railway crossing, between Ghadechi Railway Station 

and up distant semaphore. (Railway bench-mark). 

G.T.S. On N. pilaster cap of W. abutment of Bhavnagar bridge, 
B . h .  16 cl~aills S.W. oE Bhavnagar Railway Station. (Rail- 

way bench-mark). 

G.T.8. On platform coping opposite telegraph office a t  Bhav- 
BF)M. nagar Railway Station. 

G.T.3. On basement or plinth a t  right side of N.E. entrmce, 
BoM, 8 feet from N. corner of Sarnaldas College, Bhavnagar. 

a T . 3 .  On stone copingof N, parapet of Gol Khari bridge, Bhav- 
BoM, nngar, between the sewer and boat basins, at  foot of E. 

lamp pillar on parapet. 

B.M. On W. face of N.mr. corner of Hydraul~c Tower, Bhav- - .- 
A nagar from which light is exhibited on bunder. (Ma- 

31 s. lesii rine Survey bench-mark). 

a.T.8.OB.M. at  Sir  T a k h a t ~  Sinpji's Hospital, Bhavnagar. On 
plinth at  N.W. corner of E. pillar of N. gate. 

Q.T.S.0B.M. at Sir Takbata Singji's Hospital, Bhavnagar. On 
plinth a t  N. coruer of buildiug. 

On top of protectinp pillar of Bhavnagar G .  T. Survey Hill 
Stat~on, ]at. 2 lo  45' 5rU.7Y, long. 72" 8' 46",14. A secondary 
station of Kathiswar Meridional Series. (For full description 
see Synopticol Volume). 

O.T.3. On 9. end of W. abutmentJ 6 feet E. of W. timber 
pillar of Tambaria bridge, Bllavnagar, on road to steam 
ferry. 

G.T.8. at Bhavnagar Tidal Ohservatory. On hlock of dressed 
BoM. stone close to incline plane of Steam Ferry, 154 yards 

S.W. of Tidal Ohservatory. This is the bench-mark of 
reference of Bhevnagar Tidal Observatory. 

Corrcted 

Dynamic 

feet 

40.370 

40.184 

41.404 

21 '197 

20.640 

53.983 

20.954 

20'937 

68.957 

84. 129 

175'550 

22.889 

20'217 

Elev~bioo 

Orthometric 

feet 

40.374 

40.190 

41'410 

ZI 'ZOO 

20.643 

53'991 

20.957 

20'940 

68'967 

84' '4' 

~ 7 5 . 5 7 ~  

2z'891 

20'z20 

4 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 48B. (Sanoshra to Port Albert Victor). 

Description of Bench-marks 

Q.T.S. a t  Sanoshra Railway Station. Embedded in S. verandah 

B.'$. of s t ; ~ t i o ~ ~ ,  fll~sh with floor, ill front of E. window, 1 
foot from wall, 5 feet from S.E. corner of station, and 

4 feet from E. side of door of booking office. 

Q.T.S. On N. pilaster cap of 'E. abutment of bridge a t  mile- 
&. post NO. 27. 

G.T.S. On E. pilaster cap of S. abutment of bridge, near tele- 
O 27 B.M. grapb post No. --, and 2 miles W.N.W. of Sanoshra 

14 
Railway Station. 

Q.T.S. Emherlded at  foot of Tibidhar hillock on S.E. eide, a 
few inches below ground level, 49 feet N. of centre 
of high road from Rajkot t o  Bl~avnagar, 46 feet due 

3. of Patabhai's se l l  and 21 feet S.S.B. oE Khevabhai's well. 
'The bear i~~gs  and distances of adjacent villages are :-Sanoshra 
11 5 O ,  abo~rt 2 ~niles ; Pancl~talav ?Go, about 1 mile ; and Ga- 
dhula 2 8 7 3  about 1 mile. 

Q.T.s, at Noghanvadar. Embedded 6 inches below ground 
,.,OM. level, 64 feet W. of e~nhankmeut oE proposed railway 

line to Port All~ert Victor. I t  bears 349' a ~ ~ d  is I8 
chains from B.M. No. 6 and also hears 157' and is 299 feet 
from S.E. corlier oE Engineer's rest house. 

Q.T.S.0B.M. On N.W. corner of Surdhen platform a t  S.W. end 
of Noghauvadar village. 

Q.T.3- On top of Hanurnnn's platform, 3 feet S. of N.W. 
corner, on E. side of cart-track from Noghanvadar to. 
Sandl~khakhra, 2 miles N. of latter village. 

0.T.s. at Sanilhkhaklira well. On loner wnll of trough, 5 feet 
S.W. rrf N. corner, on N.E. side of Sarwll~kl~nkhra vil- 
lage, close to cart-track from Noghanvadar. 

Q.T.S. nt Chondn. Embedded at  N.F.. end of village, 4 inches 
"OM. Ix:low g ~ o ~ ~ n d  level, 11 feet N .  of N.W. corner of Bhaga- 

koli's (~Iatforrn, 252 feet E. of S.E. corner of dl~:rrmrhala 
R I I ~  216 Feet S. of crossiug of cart-track from Sandlrkhalrhra 
to Dudhala anti high road Prom Gariadhnr to Palitnna. 

G.T.8. 0 1 1  coping at  N. side of Lila Pir, about 8 chaina S.E. of 
DoM. ~ h o n d a  village. 

O.T.8. On N.E. end of well a t  Dudhala village. 
0 

U.M. 

Corrected 

Dynsmio 

feel  
I 14'488 

122'451 

1~1'559 

153.819 

306.047 

307.613 

335'418 

291 -982 

258.273 

278' 1.1 I 

271.465 

Distnnee 
from 

Slr~~osbra 

miles 

0'0 

2'3 

4'0 

H.5 

rI.8 

14'5 

, 6 . 6  

,,3.8 

18.9 

20 .  

Elevation 

Orthometrio 

/rel 
114'505 

122.469 

121'577 

153.842 

306.095 

. 307-661 

335.'471 

292"009 

259,'3,15 

78'1.56. 

271'509 
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3 ; 
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5 i 

G ; 
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t 
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48 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 48B. (Sanoshra to Port Albert Victor). 

Designation of 
Benoh-marL Distence 

from 
Sanoohm 

Description of Benoh-marks 

G.T.S. a t  Dedorda. Embedded 3 inches below ground level, a t  
W. end oE bond extending from low hill on which vil- 
lage is situated to  about 4 mile W, of it. The cart-track 

from Dedorda to  Damrala lies 55 feet to  S. 

O.T.S. On door sill of Mahadeo's temple a t  N.E. end of 

BoM, Satapura village and on lzft bank of stream. 

G.T.S. a t  Sangam. Embedded at  confluence of Kbari and 
Sbetrunji rivers, level with grountl, 163 Eeet S. oE S. 
bank, 228 feet W. of right bar~k where cart-track from 

Ralrparda crosses the river, 2 miles S. of Satnpura v i l l~ge  and 
N.N.W. of Ranparda. An upright stone slab with letters Gzi: 
cut on its E .  face and projecting about 1 foot above ground has 
been fixed in masonry 1 foot W. oE bench-mark. 

G.T.8. On E. side of circular platform of well, a t  E. side of us, Ranparda village. 

Q.T.8. a t  Bugabhai's Surdhan. On coping a t  S. side of plat- 
uoM. form, 4 feet from S.E. corner, at  N, side of Jesar village. 

0.T.s. at Jesar. Embedded on a mound at  S .E.  end of village, 
B%. level with ground, 225 feet E. of Lila Pir (tomb). All 

rlpright stone slab with letters ;Ti:. cut on its E. face 
ant1 projecting ahout 1 foot above ground 118s been fixed in ma- 
soury 1 foot W. of bench-mark. 

0 On centre of pnrapet wall, N.E. of Surnala canseway Gci; on cart-track from Jesar to Chapriala, 2 miles from 
former, and 14 miles from latter. 

B.T.3. On rock in sitd on E. margin of cart-track from Jesnr 
to  Chaprialn, about 8 cl~aius N.E. of Ranigala Police 
Chauki. 

a.T.8. a t  Chapriala. On N.E. corner of Modikhana platform. 
35'9 

BOM, 

Q.T.8. 

B.Y. 

at Chapriala. Embedded a t  S.E. end oE Dhedvada, 180 
feet N. of right hank of stream, 8 inches below ground 
level. From S.IC. corner oE cattle enclosure, it bears 

70' and is 542 fcct, and from S. end of W. face of Ilal~shorl~hai 
Seth's well, it hears 232Oa11tl is 420 feet. An uprigl~t atoue d a b  
with letters U.11. cut on its W. face has been fixed in masonry 
1 foot E. of bench-mark. 

Q.T.8. On top oEl~oulder at  N.E.  foot of a rugged hill on opposite 
BoM. side of Jl~aldikia stream, abollt 6 chains due N .  of 

Tantanis village and 63 feet from right bauk of stlearn. 



DESCRIPTIONS ARD HEIGBTS OF BENCH-MARKS. 

Branch-Line 48B. (Sanoshra to Port Albert Victor). 

Demoription of Bench-marks 

G.T.S. a t  JChuntnvada. Ernl)edded on right bank of Malan river, 
4 illches below ground level, 306 feet 15. oE R.M.  No. 23, 
arltl about 6 chairls E. of village. An upright stone slab 

with letters B.M. cut on its W. face lias been fixed in mtrsonry 
2 feet E. of bench-mark. 

G.T.s.0B.M. at Nanji Lila Khoja's Tomb. On N.E. corner of 
tomb near E. end of Khuntavada village. 

G.T.S. On top of boulder, at  S.E. extremity of low hill, 1 mile 
N.E. of Mota Asrana village. 

Q.T.8. On S.  parapet of culvert, 5 feet from E. end, on high 
B"'. road from Kuudla to Mahuva, about f mile N.E. of ivlota 

Asrsnn. 

Q.T.9. On rock in sift2 at E. end of Mota Asrana hill, 72 feet 
s%. W .  O E  cart-track to Morangi, and 16 chains S.E. of Mota 

Asraua. 

0.T.S. at Kl~odia-ni-Mata. On rock in  silt2 a t  E. side of hill, 

U:M. 47 feet W. of cart-traclc from h4ota Asran'a to  Mandal, 
and 2 miles N.E. of latter villuge. 

a .T.s .  On platform coping of Saiyid Nathu Mian and Bara 
noM. Alian's dargah, 4 leet W. of S.E. corner, about 4 chaius 

N.\Y. of hlaudal villnge. 

Q.T.8. at Rfandal village. On S.E. end of lowest step a t  en- 
&, trauce to tire Cllrvdi. 

a .T.8 .  at Dungar. Rmhedded 4 inches below ground level, 

&, nhout 4 mile E. of I)r~ngar aud 50 teet 1':. of e~nhnuk- 
nlcr~t. From S.E. corner of cottorl press b~~ i ld iug i t  I~ears 

53" rr~tl is 19 c l r ~ ~ i ~ ~ s .  AII upright stone slnb with lette1.s II.XI. 
cut 011 its W. face has been fixed in masonry, 2feet E. of beuch- 
mark. 

o.T.8. On atone slah nt E. end of N. wall of Dealtrikam's well, 
16 cbaius S.E. of 1)ungar. 

G.T.8. at Potatalnv. Emhctlded I, inches below ground level, 
! 

60 feet E. oE e n ~ l ~ a ~ l k r n e ~ ~ t ,  516 f e e t w .  of N.W. corner of 
E ~ ~ g i ~ ~ r c r ' s  rest I~or~se,  nnd 118 feet S.E. of N.E. corner 

of Potntnlnv band. An upright stone mitt, letters QZiTip cut on 
its W. face hos heen fixed in nlaaonry 1 foot E. OF bench-mnrk. 
I t  is rlrout 1 mile S.W. of Majadar village and 1 mile E. of 
Pipnvav. 

Corrected 

Dynamic 

feet 

236.945 

' 

236.563 

301.648 

289.719 

293.819 

230.846 

168.421 

166.964 

101 .248 

99.753 

18.847 

Dintnnce 
from 

Yn~losl~ra 

miles 

45.0 

45.3 

48.0 

48'5 

49'4 

5"7 

53'5 

53'6 

55'9 

56'3 

60. I 

Elcwtion 

Orthometrio 

feet 

236.989 

236.607 

301'504 

289.773 

293.874 

1 230.890 

168.453 

166.996 

lor -267 

99.772 
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PRECISE LEVELLING I N  INDIA, 1858-1900. 

Branch-Line 48B. (Sanoshra to Port Albert Victor). 

Description of Bench-marb 

0 On top of an upright stone slab about 2 feet high on N. '22 side of cart-track from Mn1111va to Bbeni, close to salt 
paus and 2 miles N.N.E. of latter village. 

a.T.s.  at Bherni village. On S. side of N. trough of well to 
Do?. W. oE Nava Utara. 

Q.T.9. On rock inuitd, on right hank of Dhatnrvari river: it 
BoH. bears 310' a l ~ d  is 730 feet from N.W. corner OF C l~a -  

c1111dn temple. A pile oE stones 3 feet high has bee11 
raised over mark. 

G.T.S. a t  Cl~achudn Temple. E~nheddcd 3 inches below ground 
BoM. level, on I~illoclc near temple, 95 feet S.W. of S.W. 

corner and 104  feet from N.W. corner. An upright 
stone slat) wit11 letters B.M. cut on its W. fuce hns been fixed 
in masonry 1 foot E. of bench-mark. 

0 On top surfnce of a block of stone fixed in masonry a t  
S.E. corner oE Potatalav. (P.W.D. be~~ch-mark).  

a .T .9 .  a t  Port Albert Victor. Emhedded about 4 incl~cs below 

B%. ground level, 4 0  feet N.  of N.W. corner oE E. store 
sl~ed and 47 feet N.W. of N.E. corner. An upright 

atone blab with letten, G21: cut on its W. face ,hes been fixed 
in masonry 1 foot E.  of bench-mnrk. 

a.T.9. a t  Port Albert Victor. On top e ~ ~ r f a c e  O F  an uprikl~t 

Bs. block of stone fixed in rnnsonry, 85 feet from face-wall 
of bundor. I t  is the I~ench-mark of refare~~ce of Port 

Albert Victor Tidal Station. (P.W.D. Irencll-murk). 

a .T .9 .  a t  Port Albert Victor. On top surEace of foundation 
.~y. stone. 

? 

Corrected 

Dynamic 

feel 

9.958 

18-070 

17.331 

54.217 

19.018 

8.851 

10.163 

8,931 

Elerstion 

Orthomebc 

feat 
9.9bo 

18.074 

17-33? 

54'228 

19.021 

8'853 

10.165 

8'934 

Distance 
from 

Sauo~hrn 

mikr 

63'2 

65'3 

70.0 

70'1 

60. 

63'0 

63'1 

63.1 
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DESCRIPTIONS AND HEIQHTS OF BESCII-MbllKS. 

Nain-Line 49. (Rajkot t o  Viramgam). 

Corrected 

Dynnmio 

feet 

404.915 

379.452 

379.669 

460'539 

474.946 

536.949 

527.1 12 

544.956 

481 122 

546.373 

607,349 

656.016 

643.264 

667.482 

Designntion 
Bsnch.nlarka 

Geodetio 

1 :  

2 : 

3 i 

4 ; 

5 i 

6 .  

7 j 

: . - 1 
1 7  

8 :  

g i 

10 i 

11 i 

13 

13 

Z 

Dishnce 
from 

Hajtot  

m i l a  
0.0 

''4 

0'5 

4'3 
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Description of Bench-marb 

Destroyed. ... ... ... ... 

West I'illnr on N. side oE W. end O F  hand across Aji river a t  
Rajkot; the last chain of feucing of burid is attached to this pillar. 

... Dcstroped. ... ... ... 

... ... ... ... Destroyed. 

a.T.s. On N. parapet of culvert on main rond, ahottt 4 mile W .  
A, of Maliasou village between llajliot aud Chotiln. 

G.T.S. nt Kl~arma. Emhedded nbout 6 inches below c r o ~ ~ n d  in 
compound of new tll~;~rrnsl~ala on S. side of mnin road, 2 
c l ~ n i ~ ~ s  N.E. O F  celltre of gateway of dharmshala and 7 

chnins E. of ceutre oE hriclge. 

0.T.s. On prrapet of bridge over nala on main mad, about 1 
BoM. n ~ l e  E. of Kuar~va aud just below road cutting. 

On upper etirface of circttlar pillar of Khnkhans G. T. Survey 
Hill Statio:~, Iat. 2 2  25' 2Y0.91, I I I I I ~ .  70° 56' 28".45. A priu- 
cil1ii1 station of Kntlliarvar Meridioltal Series. (For full descrip- 
tion see Synoprical Volume). 

Q.T.9. On W. parapet at N. end, just ahove crown of last arch 
BoM, oE h r i d ~ e  over Beti river, on maiu road berweeu Itajliot 

rind Wadl~wau. 

a.T.8. a t  Ramnnpur. Emhedtled aljol~t 1 foot below gronlld 
level on N.  side of maill road nnd 49 feet \V.  of S .W.  
corner of tlhurushala. A n~asonry pillur stauds 8 feet 

N. of beuch-murk. 

G.T.Y. On centre OF S. pnrnpet OF bridge over naln, on mnin 
roatl aljout 3 miles E. of I3nlr1a11pur and close to last 
hillock between Bi~manpur aud Molri v~llnges. 

a.T.s. 0 1 1  E. end of N. parapet of bridge over Wogli stream, 
&. on W. side of Molri-Naoa village. 

a.T.8. On N. parapet OF bridge, ahout ) mile W. of Chotila. 
,,OM. This is the tirst bridge (uot culvert) from Chotila, on 

main road towarts Rajkot. 

a.T.8. a t  Chotila. Emhedded about 1 foot below et~rfoce of 
Ua!. grol~nd on S.  side of main road, about 150 yards N.E. 

oE trnvellers' bungalow, and ahout 20 pards N.E. of pre- 
sent entrnnce gate of bungalow. There is n small conical hill 
near bench-mark. A masonry pillar stands 8 feet 9, of 
bench-mark. 



PRECISE LEVELLTNQ IN INDIA, 1858.1909. 

Main-Line 49. (Rajkot to Viramgam). 

Distance 
from 

Rajkot 

mil- 

34'4 

3' '6 

33'5 

33'6 

s7'9 

442.1 

5O.3 

52. 

52'1 

S6'3 

62.1 

Desoription of Benoh-marks 

On upper surface of circular pillar of Tarlcia G. T. Survey 
Hill Statiou, lat. 22' 28' 51".10, lor~g. 71' 9* 61".84. A prilr- 
cipal station oE Katl~iawar Meridional Series. (For full descrip- 
tion sre Synoptical Volutne). 

Q.T.8. On S. parapet OF bridge over nala on main road from 
BoM. Cllotila~ to Wadhwan, bud about 1 mile U. of S ~ n g a r ~ i  

village. 

G.T.8. On S .  parapet of hridge, about 4 miles from Chotila 
towards Dolia, on main road to Wadhaall, allout I mile 
N.N.W. ot' I(arrdasar villi~ge, allout 2 milrs due W. of 

a conical Lill, and 2 miles S.S.W. of Mogrikara village. 

Q.T.S. On S. parapet of culvert, 10 chains nearer Dolia than 
&. B.Y. No. 15. 

Q.T.8- On N. parapet of culvert, about 10 chains E. of Shahpur 
O M  village, on main road between Ilajkot and Wadlrwan. 

Q.T.9. a t  Dolia. Embedded about 1 foot below ground level, 
I chain to N. of main road a r ~ d  ahout 4 mile W ,  o f  
Dolia village orr muin mad from Rajkot to Wndllwnn. 

The travellers' I~ungalow is 16 cl~eins due N .  of herrrl~-rr~nrk. 
'I'he bearing of S. W.  corner O F  dllarrnahala is 4r0, the distance 
being 1 I cl~airrs from beuch-mark. A nrasonrp pillar atauds 8 
feet E. OF beuch-murk. 

Q.T.8. On 9. parapet oE clllvert, about 2 miles E. of Snrnrchar 
B s .  arrd aame disti~rrce W. oE kluli, on maiu road helweer~ 

Ri~jkc~t  and Wntlhwat~. Tl~ere  nre 2 culverts close to- 
gether, the beuch-mark is cut on the more westerly oue. 

Q.T.8. a t  Moli. Ernhedded 1 cllnin E. of E. errd of verandnh 

B%. OF travellers' hl~ngnlow on top of hilloclc on N.  side of 
main road about ) mile E. of Mnli villi~gc, 40 fect N.B. 

of door O F  cook room attached to travc~1lt:r~' buogulow. A 
masonry pillar stnnds 8 feet E. of hench-murk. 

The door of vernndah of travellers' bungnlow a t  Muli. 

Ou top of pillar of Kuknrda Hill Station. This trigonometri- 
cal statir~n ie zitllatcd nu top O F  a small hillock orr S .  aide of a 
tank directly S. OF Kukarda village. 'I'he station consi.*tr of 
an ordinary rectangular pillar of Kathiawur miuor triarrgu- 
lation. 

G.T.8. On I?.. parapet of cl~lvert, about 4 miles along main road 
BoM, from Watlhwan towards Rajkot. 
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DESCRIPTIONS AND HEIGHTS O F  BENCB-MARKS. 

Main-Line 49. (Rajkot to Viramgam). 

Corrected Elavation Designation of 
Bench-marks Dietanoe 

from 
Ralkot 

m1leJ 

64'2 
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Description of Bench-marks 

On top of circular pillar of Samarad Hill Station. This 
trigonornetrical station is s~tuated on topof h~gllest point of a 
lowlyi~tg tange of hllls, 2 miles N.N W, of above culvert on 
main road from Wadhwan to Rajkot, about 2 miles S. of 
Samarad village The ~tnt ion consistsof usual circular pillnr on 
top of which Itas been built a rectangular pillar of Katlliawar 
mluor triangulation, the whole is surrounded by a platform of 
loose stones. 

a T.S.  a t  Wadhwau Embedded about 6 inches below ground 
level, 2 chains W of westerly ra11 opposite ceutre of plat- 
form used for entraining horses,and 2 cllnins S. of S.W. 

corner of rallway statlon. A pillar etands 8 feet W. of bench- 
mark. 

The westerly rall opposite centre of door of booking office a t  
Wadhwan Hallway Stnt~on. 

a . T Y .  On top of N. aide of centre pier of bridge No. 134, 
BoM. about 2 mlles from Wadhwan towards Ahmedabad. 

0 . T . s .  On coping of 8. side of E. abutment of culvert No. 

B%. I!2s. 

o.T.8. On coping on S. side of E. abutment of culvert No. 
0 127. B.M. 

G.T.S. On cop~ng of S. aide of E. altutment of ltridge No. 125. 
0 

B.M. 

The more easterly rarl opposite centre of booking office at  
Lakhtar Station. 

a . T y .  at Lnkhtar Railway Station. Embedded 10 feet S E. 
BoM. of S.E. corner of porter's house, 1 foot under ground. 

The coping of 9. aide of eastern abutment of bridge No. 
121. 

(3 T  8. On S. atde of centre pier of bridge No. 1 18. 
0 
B.11. 

a.T.8. On S.W. aide of platform of pakka well known as 
OH Patel's well, about 10 c h a m  S. of S. aide of L~lapur  

v~llage. 

On upper mark-stbbe on top of tower of Ingrodi G.T. 
Survey Tower Station, tat. 22' 57' i" 58, long. 71" 48' 34". 12. 
A pr~nripal st~ttiou of Gujarat Longltudi~ial Serres. (For full 
deacrlpt~on nee Synoptical Volume) 
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PRECISE LEVELLING IN INDIA, 1858-1809. 

Main-Line 49. (Rajkot t o  Viramgam). 

Deaoription of Benoh-marka 

Q.T.8. at Lilapur R~i lway  Station. Embedded ahout 6 inches 
below ground level, 11 feet N.E. oE N. side of masonry 
tower for iron tank for supplying engines with water, 

and 3 chains S.W. of railway station. The letters y$ are cut 
on wall of tower. 

On lower mark-stone of Olak Station. This trigonometricel 
station is one of the Kathiawar minor triangulation and situated 
on top of a plot of rising ground about 4 mile N.W. of Olak 
village. The lower mark-stone was intact, and a rectangular 
pillar was built over it. 

On upper surface of pillar of Darwala Station. This trigo- 
nometrical stntion consists of a circular masonry pillar, about 6 
feet high attd surrounded by a large mound of earth, about # 
mile N. of Darwala village. The upper mark-stone had disap- 
peared but tlte point from which measurements were made was 
considered to be ou level wrth former mark-stone. 

Destroyed. . . . ... . . . ... 

Q.T8. Embedded on E .  bank of tank, near Nani Katechi village, 
16 feet E. oE a Mahabir, and 4 chains from dharmshala, 
which bears 65' from bench-mark. 

On top surface of pillar of Nani Kateclti Station. This tri- 
gonometrical atation is one of Gujarat minor triangulation. It 
consists of a rectangular pillar and is situated ou top of a small 
plot of rising ground about .1 mile due Y. of Nani Katechi 
village. 

The northerly rail opposite centre of booking oflice at  Lila- 
pnr R o d  Railway Station. 

Q.T.8. On coping of 8, side of W. abutment of k d g e  No. 
B$. 1 l 5 .  

On lower mark-atone of Limbwd Station. This trigono- 
metrical abatiot~ i~ one of the Ksthiawar minor t r i a ~ ~ g u l ~ t i o n  
and situated on a rising ground about 15 cbains 9, of railway 
line and about 1 mile N.E. of Limbard village. 

I 

Distance 
frolo 

Rejkot 

milcr 

92, 

96.6 

99'4 

Ioo.3 

86'8 

"" 

90'5 

Desi@nation 
Benoh.mark# 

aeodetic 

83 j 

: I  
; 

: 2  
:El 

; 3 
; F3 

4 - 
; 33 

i . - 5 
i 33 

34 j 

35 

: a 
1 

of 

To~o@ra. 
phio 

BM.48 
11 N 

BM.49 
3iii- 

= 
S A N  

B X l  
rl N 

s ~ a  
41 N 

BM.68 - 
41 N 

R3l.M 

B 9 6  
41 N 

Corrected 

Dynamic 

feat 
75.086 

80.035 

7 5 ' 5 3 2  

61.422 

44.493 

38.876 

77.719 

70'30fJ 

68,746 

Elevatiop 

Orthometric 

fed 
i5.091 

80.041 

75'537 

6 1 . 4 2 ~  

44'4g6 

3ES879 

77.7'5 

70.3" 

68'751 

/ 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 66 

Main-Line 49. (Rajkot to Viramgam). 
P 

Des~gnat~on of 
Bench-marks 

Cormoted Elevation 
Distanoe 

fmm 
Hajkot 

m t h  

91.7 

95'3 

95'3 

g8-9 

105.2 

Gaodet~o 

36 

37 

38 

39 

40 

feel 
52.933 

67'934 

68.243 

79.862 

89.537 

D e p t i o n  of Bench-marks 

G.T.8. On coping of N. side of E. abutment of bridge No. 
BOM. 112. 

Destroyed . . . . . . . . . ... 

The rail nearest to and immediately oppoaite centre of 
booking office at Sabli Road itailway Station. 

G.T.8. On E. side of N. abutment of bridge No. 103. 

Q.T.8. at Viramgam. Embedded in ground on foot-path close 
BaM. to wall of town, 10 feet N. of wall and 1 cham W. of 

W. slde of doorway of Gulwadi gate, from which there 
is a pakka road to railway station. The letten '2;: are cut 
on wall opposite bench-mark. 
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PRECISE LEVELLING IN INDIA, 1868.1909. 

Main-Line 50. (Shikarpur ( c u ~ c ~ )  to Viramgam). 

Denipetion 
Benoh-mark 

Qeodetio 

1 : 

a - 
1 

1 - 
1 

2 .  

1 
' 2  

: - a 
2 

3 1 

4 :  

5 :  

Correoted 

Dynemio 

p e r  
53.909 

76.173 

56.147 

77.464 

303.936 

107 864 

8 9 9 0 5  

88.908 

9 

Dintanoe 
from 

S h l k a r ~ u r  

S ~ ' I W  

4'4 

13.0 

17 '6 

]6.8 

22.0 

22'1 

'5.4 

of 

Topop 
phie 

By.16 
41 I 

BY24 
- 41 I 

BM.25 
Tir 

EM-? 
41 I 

B X 7  r:r 

B? 
411 

B 3  
41 1 

EKE 
41 1 

EM21 
4 1  

Elevation 

Orthometric 

53.912 

76.117 

56-1j0 

77'461 

303.94~ 

107"~' 

'9'9" 

88'91' 

110'998 

/ 

Desoription of Benoh-merh 

- 

a.T.9. a t  Shikarpur (Cotch). Embedded a few inches below 
,,OM. surface of ground, a t  E .  end, close to base of bank of 

tank, which runs N. and S ,  to  within 50 pards O F  town 
wall, 75 feet N. of Mahadeo's temple and about 600 feet 
S.E. of S.E. tower of fort and m'. of cart-track from Shikar- 
pur to  Malia. A masonry pillar stands 8 feet N. of bench- 
mark. 

Q.T.6. On S.E. corner of Dewal Bahi's temple, about 100 pards 
E. of Raitari village. A cart-track from Raitari to 
Bhimdeoka passes about 33  feet N. of temple and there 

are several " pahlias " 33 feet S. of temple. 

On upper surface of circular pillar of M a ~ ~ n l ~ a  G.T. Survey 
Hill Station, lat. 23' 16' 35".86, long. 70° 4.8' 44".57. A prin- 
cipal station of Kathiawar Meridional Series. (For full descrip- 
tion see Synoptical Volume). 

G.T.8. a t  Bari. Embedded about 6 inches below ground level, 
BoM, 200 yards S. of ruined village of Bari and about 3 miles 

S. of Gagudhar village. The cart road from I3himdcoka 
to  Kanmer passes about 60 yards 9, oE bench-mark. The 
fo l lowi~~g bearings were taken at  bench-mark :-B. M. NO. 4 
61'; Qagudhar H. Fort BJOO; Gorasnr Tnlao 31+O. A masonry 
pillar 6 feet high stands 8 feet E. of bench-mark. 

On' upper surface of circular pillar O F  Kanmer Q.T. Surrey 
Hill Station, lat. 23' 23' 5Im.36, long. 70' 52' 40X.42. A 
principal statiol~ of Kathil~war Meridional Series. (For full 
description eee Synoptical Volume). 

Q.T.8. On N.E. corner of entrance to  Apashra hfahajan'e temple 
BoM. witllin a few feet of huts, on N. out-skirts of Kanmer 

village in Cutch atate. 

a.T.8. a t  Palanawa. Ernhedded flush with surface of ground 
,,OM. near W.  out-skirts of village, about 13 feet N. of road from 

Pala~~swa t o  Kanmer. A temple called Chandaji's Dchri 
is 200 feet W .  and allother called Jewa 31xl1ar11j is 160 feet 
to E. oE bench-mark. A masonry pillar b feet high atands8 feet 
N. of bench-mark. 

a.T.8. On  a large stone on S.W. platform of a pakka well, 
B",,. know11 as Braht~~in ' s  well, in hed of II large tank, alwut 

200 feet from W. corner of Pa l a~~rwa  village. A templc 
called Chandaji-ka-bchri ia about 198 feet from it. 

0.T). On S.E. corner of platform of t e l ~ ~ p l e  ralled Sati-ka- 
Dchri, a l ~ o ~ ~ t  300 yarda W. of Makcl village in a group 
of other temples and aorne "p. I~lias". A large tank 

called Rakinhar is about 4 mile S. of bench-mark. 



DESCRIPTIONS AND HEJGHTS OF BENCH-MARKS. 

Main-Line 50. (Shikarpur (cutch) t o  Viramgam). 

Description of Bench-mmks 
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0.T.S. On W. plinth of Mahadeo's temple, about 250 feet E. of 

BoM. E gate of town of Adesir on b a ~ ~ k  of a tank called Ka- 
rari. There is a dharmshala attached to temple due N. 

oE it. 

On upper surFace of circulnr pilllar of Pata-i-Shah G. T. 
Slrreey Hill Station, lat. 23O 33' 24".78, long. 70'56 41".54. A 
pr i~~cipal  station of Kathiawar hleridional Series. (For full des- 
cription see Syuoptical Volume). 

G.T.S. a t  Adesir. Embedded bllout 100 yards S.E. of Rhaman- 
&. sir Talao, about 2 ~r~ i l e s  E. of towl~. The cart road from 

Adesir to l'iprala passes about 60 yards N. of bench- 
mark on grazing ground. The follomi~~g bearings were talcen at  
ber~cll-mark:-'l'o\v11 of Adesir 213'; Nanda village 103'; Mora 
village 337'; I'iprala village 47O. A pakka pillar 5 leet high stands 
about 8 feet S.E. of bench-mark. 

Peg on W. end of Rann flush with ground between Adesir 
and Piprala. F~.orn peg the E(,llowing bearings were takeu :- 
N a d a  village tower 122"; I5.M. No. + 242'; Upright stone on 
small l~il l  ahout 2 miles off 236'; Perpeudicular bank on opposite 
edge oE Ran11 20'. 

Peg on E. e t ~ d  of Rann flush with ground between Atlesir 
rind Plprala. The following Ilearings were taken at  i t :  Nanda 
village tower 145'; Atlesir Town 227'; B.M. No. + 238'; Hill 
Mark on flat-topped llill jutting out into Rann 283'. 

0 .T.s .  at Piprala. Embedded about 9 inches below surface of 
,3n31. gro~ l l~d ,  about 100 yards W of Piprala villnge 011 banli 
] s i r  of Iiauahar Talao. A dilapidated temple is rtbout 16 Iect 

E. of I I~IIC~I-mark.  h masonry pillrir 5 feet high stands8 feet E. 
of beuch-mark. The village of Piprala is in Chorar Taluka, 
Palanpur State. 

a.T.8. at  Santalpur. Embeddcd about 6  inches below high 
grollnrl level, about 4 u~i lc  E. of Santalpur village and 
allo~lt "0 yards S. of amall village of Kalianpur. A 

lnrgc conspicuous temple c~~lletl  Morji-ka-Dehri is 8 feet B. 
oE I~ench-mark. The letters '2:; are stamped on wall of tem- 
ple. 

0 .T.s .  On a smooth stone in middle of Morji-ka-Dehri, about 
200 yards 9 .  of Palianpur and about 4 mile E, of Sautal- 
pur. 

G.T.8. at ffoltatar. Embedded 6  inches below surface of gronud, 
about 100 yards N . V .  of village and N.E. of Kandodi 
Talao. A masonry pillar about 5 feet high stands allout 

8 feet W. of bench-mark. The village of Gokatar is in Waori 
Taluka, Palanpur State. 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 50. (Shikarpur ( c u ~ c ~ )  t o  Viramgam). 

Dcscription of Bench-mark8 

G.T.S. a t  Vehar. Embedded about 6 inches below surface of 
Uou. gronlltl, ahout 100 yards E. of village and about 20 

yards \\'. of Hanuman's temple. The cart road From 
Vehar to  Budl~ra passes a f e a  feet N. of bench-murk. A 
masonry pillar 5 feet high stands 8 feet E. of bench-mark. 
The village of VeLar is in K.adlianpur 'l'aluka, Pulanpur State. 

G.T.s. On S.W.  corner of platform a t  entrance to  Bhamaria's 

BoM. pakka well it1 bed of Nabisar Talao, about ) mile E. of 
Vellar v~llage. On bank of Nabisar 'l'alao is an ancient 

minaret. I t  consists O F  a masonry pillar i~bout 30  feet high 
havillg a circumference of 30 feet a t  base and about 15 feet at  
surnmlt. 

CLT.s, at Surel. Emhedded about 6 inches below surEace o[ 
noM, groulld wit11i11 enclosure of Hanuman's temple, 8 feet S. 

of bench-mark and about 100 yards E. of village of 
Surel. The letters ";',y. are cut on N. wall of temple. Surel 
village is iu Jhinjhuwara Taluka, Jhalawad Ilistrict. 

G.T.9. On N. part of platform of Hanuman's temple, about 
100 y~trrlrr E:, O F  village of Surel. Sure1 villuge is i n  
Jlliujhunara Taluka, Jl~alawrd District. 

On upper surface of p i l l ~ r  of Surel Station. This trigono- 
metrical station is situated on bank of Katsar Talito, about 4 
mile S .  of vill:~gc of S ~ ~ r e l .  This is a secondary station consisting 
of a rectangular pillar 34 feet high oE Katliia\var net-work 
triangulntion. 

G.T.8. a t  Nagaara. Embedded ahout 6 inches below surface 
01 gruund, ahout 100 yards E. of village and 50 feet 
W. of a pakka well calletl Selarno-KIIR. Abont 50  fect 

S. of bench-mark are two rnasollry pillars ahout 12 feet long, 
6 feet broad and 12 feet high. Nagwara village is in J l t i~~ j l~uwara  
Taluka, Jhalawad District. A nlasonry pillar about 6 feet high 
stands about 8 feet E. of bench-miark. 

a.T.8. at Patri. Emljedded about 6 inches below ground level 
witliir~ enclosure of railway station, between Viramgam 
a l ~ d  Kltaragtioda, a b o ~ ~ t  200 feet N.E. of station. A 

masonry pillar 5 feet high stands 8 feet E ,  of bench-mark. 

Bail opposite booking office of Patri Railway Station. 

Upper flange of girder of bridge No. 32 of B.B. and C.I. 
Railway between Patri and Kharaghoda. 

Corrected 

Dynamic 

feet 
64.067 

54'688 

68.000 

71.380 

79.245 

64,333 

44'525 

42-67' 

33-68; 

nietanco 
from 

S h i k a r ~ u r  

milea 

73'3 

86'8 

86.8 

87'9 

98.8 

1°9'9 

"9'9 

" ' ' 

Dcsignntion 
Boncll-nlurku 

Geodotio 

13  

: a  

14 

a - 
14 

b - 
11 

15 

1 6 

I . A I 
; 16 

2 
i 16 

Elewtion 

Orthome(ie 

fee! 
64.069 

54'690 

68-002 

71.3~3 

7gn24' 

64'336 

44'5" 

42'673 

33'687 

4 

of 

TopnRro. 
,,his 

KO 
41b.f 

BM.11 

B E  
41 M 

851.13 
41U 

s 2 4  
41 M 

Y X  
41 M 

B x 6  
41 M 

BJI.17 
41 M 

'sar.18 
KIT 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 50. (Shikarpur (CU~CII )  to Viramgam). 

Description of Dench-marks 

Upper flange of girder of bridgeNo. 33 of B.B. and (2.1. 
Railway between P u t r ~  alld Iiliaragl~oda. 

Upper flange of girder of bridge No. 34 of B.B. and C.I. 
Railway between Patri and Kharaghoda. 

Upper flange of girder of bridge No. 35 of B.B. and C.I. 
Railway between Patri and Kl~araghoda. 

Upper flange of girder of bridge No. 36 of B.B. and C.I. 
Railway between Patri and Kharaghoda. 

Upper flange of girder of bridge No. 37 of B.B. and C.I. 
Railway between Patrl and Kllaraghoda. 

Q T . 0 .  at I<haraghoda. Embedded a few inches below ground, 
about 200 yards S E. of salt shed and about 200 feet 
E. of ra~lway station. A masonry pillar 5 feet high 

stands 8 feet N. of bench-mark. 

Upper flange of girder of bridge No. 29 of B.B. and C.I. 
Railway between P a t r ~  and Viramgnrn. 

Upper flange of girder of bridge No. 28 of B.B. and C.I. 
Ri~ilway between Patrl and Vlramgam. 

Upper flange of girder of bridge No. 27 of B.B. and C.I. 
Railway between Patri aud Viramgam. 

Upper flange of girder oE bridge No. 26 of B.B. and C.I. 
Railway between Pa!ri and Vlrrmgam. 

[Jpper flxnge of girder of bridge NO. 26 of B.B. and C I .  
Railway betweell Patri n ~ ~ d  Vlramgam. 

Upper flange of girder O F  bridge No. 22 of B.B. and C.I. 
Railway between Pntr~ and Vlramgarn. 

Upper flnnge of girder of bridge No. 19 oE B.B. and C.I. 
llailway between Pn t r~  aud Vlrarngn~n. 

IJpper flange of girder of br~dge No. 17 of B.B. and C.I. 
llr~lway between Patri and Virarngnrn. 

Upper flange oE girder of bridge No. 16 of B.B. and C.I. 
Railway between Patri and Virarngam. 

Upper flange of girder oE bridge No. 13 of B.B. and C.I. 
Railway between Patri and Vlrarngam. 

Corrected 

Dynamic 

p e t  
33.282 

29.804 

35.714 

31.391 

30.866 

35.280 

42-420 

43.398 

44.133 

45.836 

46.933 

49.468 

53'901 

57.463 

58.432 

71.912 

3 - 
16 

4 

5 - 
ltj 

6 - 
16 

7 - 
16 

8 - 
16 

17 

18 

19 

20 

2 1 

22 

3 

24 

25 

26 

Elewtion 

Orthometn'c 

feet 

33'284 

29.806 

35.716 

31.393 

30'868 

35.282 

42'422 

43'400 

44.135 

45.839 

46.936 

49.471 

53'904 

57.466 

58-435 

71.916 

= 
41 bf 

BM.20 
41M 

Bb! 21 - 
41 M 

B E  
4 1 ~  

B E 3  
4, JI 

41 M 

B e  
41 it 

-6 
41 M 

BM27 
41-M- 

B\f 28 
41 M 

D\1.29 - 
41 M 

B M  RO 
41 M 

RM.31 -- 
41 M 

RM -- 32 
41 td 

n~ . -- sa 
41 M 

R M  - -- 84 
41 M 

m i h  

112.8 

113'3 

‘ 1 3 .  

13'9 

114'9 

110'6 

110.9 

" '3 

' '15 

'I4' a 

I n 5 ' 5  

"5'7 

""j 



PRECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 50. (Shikarpur (cutch) to Viramgam). 

Designation of 
Bench-marks 

from 
Topogn- Sl~~ktllyor 

Goodotio I pbiv I I Description of Bench.marks 

0.T.S. a t  Jhu r~d  Railway Station. Embedded about 6 inches 

O M  below surface of #round within railway enclosure, about 
60 feet S.E. of stal.ion and 15 feet S.W. of gnte-keeper's 

house. A woodell railing r u ~ ~ n i n g  l3. and W., dividing rail- 
wry station from outer el~closure, is immediately N. of bench- 
mark. A masonry pillar about 5 feet high stands a t  8 feet E. 
of bench-mark. 

"ga3 
Rail opposite booking office of Jhund railway station, B.B. 

and C.I. Railway, between Patri and Viramgam. 
' 

120'1 

Upper flange of girder of bridge No. 8 of B. B. and (2.1. 
Railway between Patri a r ~ d  Viramgam. 

Upper flange of girder of bridge No. 11 of B.B. and C.I. 
Railway between Patri and Viramgum. 

J20"7 

Upper flange of girder of bridge No. 7 of B. B, and (2.1. 
Railwny between Patri aud Viramgam. 

Upper flange of girder of bridge No. 10 of B.B. and C.I. 
Railway betweeu Patri and Viramgam. 

Upper flange of girder oE bridge No. 6 oE B. B. and C.I. 
Railway between Patri and Viramgam. 

Upper flange of girder of bridge No. 4 A of B.B. and C.I. 
Railway between Patri and Viramgam! 

Upper flange of girder of bridge No. 4 of B. B, and C.I. 
Railway betweep Patri aud Viramgam. 

Upper flange of girder of bridge No. 3 of B. B. and C.I. 
Railway between Patri and Virarr~grm. 

Upper flange of girder of bridge No. 2 of B.B. and C.I. 
Railway between Patri aud Viramgam. 

Fv 46 A 

Corrected 

Dpnamic 

fed 
73' 923 

78.006 

77'989 

79'649 

82'434 

83.885 

87.073 

87.935 

88.401 

90'491 

92.137 

89.537 

Elevation 

Orthometgip 

feel 

73'927 

78.010 

77'993 

79'654 

82.439 

33.890 

!7'"78 

87'91O 

88.406 

90.49~ 

9z"4z 

89-54' 
1 ~ 7 . ~  

G.T.8. at Viramgam. Embedded in ground on foot-path close 
BoM. to wall of town, 10 feet N. of wall and 1 elrai~l W. 

of W. side of doorway of Gulwadi gate, from which 
there is a pakka road to railway station. Tbe letters 

are cut on wall opposite bench-mark. 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Hain-Line 51. (Viramgam to Bombay). 

Desoription of Bench-msrke 

Q.T.0. at Viramgam. Embedded in ground on foot-~ath  close 

=OM. to wall of town, 10 feet N. of wall and 1 chain W. of 
W. side of doorway of Gulwadi gate, from wl~ich there 

is a pakka road to railway station. The letters '2;; are cut 
on wall opposite bench-mark. 

The northerly rail of main line opposite centre of booking 
office at  Viramgam Station of B.B. and C.I. Railway., 

Q.T.8. On c o p i ~ ~ g  of S. side of E. abutment of bridge No. 88, 

BoM, 8 chains E. of railway mile-post No. 348 between Vi- 
ramgam and Ahmedabad. 

On upper mark-stone on top of tower of Hasalpur G.T. 
Survey Tower Station, lat. 23' 5' 3".88, long. 72" 4' 33".11. 
A principal statiou of Gujarat Longitudinal Series. (For full 
description 3ee Synoptical Volume). 

0.T.s .  On N. parapet of culvert No. 81 of B.B. and C.I. Rail- 
BOM.WaY. 

Destroyed. . . . . . . . . . ... 

0 .T . s .  On S. coping of W. abutment of 1st bridge after mile- 
goM, post No. 342. 

0 .T . s -  011 N .  parapet of culvert No. 63 between Viramgam 
83. and Ahmedabad. 

Q.T,s. On S .  aide of W. abutment of bridge No. 56 between 
,,%. Viramgam and Abmedabad. 

On mark-stone on top of tower of Kboraj Q. T. Survey 
Tower Station, tat. 23' 1' 69".23, long. 72' 14' 101'.76. A 
principal station of Gujarnt Longitudinal Series. (For full 
description 8ee Synoptical Volume). 

a.T." a t  Chharodi Railway Station. Embedded about 6 inches 
below ground level, in a line with back wall and 21 feet 
W. of S.W. corner oE railway station. 

G.T.8. On 9. side of E. abutment of bridge No. 32 between 
Viramgarn and Ahmedabad. 

0.T.H. On coping of W. side of S. abutment of bridge No. 24 
goM, between Viramgam' and Ahmedabad. 

Corrected 

D p m i o  

feet 

89.537 

93'875 

96.298 

132.813 

101.648 

10z.796 

109.368 

I 10.531 

I 14.647 

131,664 

107 -006 

I 19.914 

134.308 

Distance 
from 

Viraolgam 

miles 

O.O 

Oa4 

3'9 

5'3 

7'7 

8'4 

I 

13'9 

'5'3 

1 6 . ~  

19'0 

22'3 

Elevation 

Orthometrio 

feet 

89'542 

93-88] 

96.304 

132.821 

101 -654 

102-80% 

109.375 

I 10.538 

I 14.654 

131.672 

107 '013 

119.922 - 

134'317 

Dasignntion 
Bench-marks 

Qeodetio 

1 i 

2 i 

3 i 

i 1 . - : 3 

4 i 

5 i 

6 i 

7 i 

8 

' . - 1 
: 8 

: n 
: - 
: 8  

. 

9 i 

l o :  

of 

B 
46 A 

B* 
~a 

BM.6 
466 

BM.7 
4 s ~  

B1.8 
46A 

BM.9 
Ki 

46 A 

BZ 
sti A 

B= 
6 A 

BM.'8 
4liA 

. 

- B M . I ~  
4 6 A  

=6 
46 A 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 51. (Viramgam to Bombay). 

Desoription of Benoh.marks 

On mark-stone on top of tower of Sanand G.T. Survey 
Tower Station, lat. 22' 5 9 '  2 8 " . 4 5 ,  long. 72' 22' l l n . 3 6 .  A 
principal station of Gujarat Longitudinal Series. (For full 
description see Synoptical Volume). 

Rail opposite booking office of Sanand Railway Station. 

... ... ..a ... Destroyed. 

T On cornice of E. abutment of Kalapuri gate a t  Ahme- 
dabad. 

On S.W. corner of W. abutment of Prembai's gate a t  
Ahmedabad. 

Q.T.S. On N.E. platform outside Daryapur gate, and to  right 
BF)M. of flight of stepa which leads into doorway, about 2 5  

feet E. of gate. 

On S.E. corner of Delhi gate at  Ahmedabad. 

J On S.E. corner of abutment, inside Shahpur gateway at  
Ahmedabad. 

a.T.8- On coping of S side of W. abutment of bridge No. 1 5  
B%. between Viramgam and Ahmedabad, clocle to mile-post 

No. 3 2 2 .  

Q.T.8. On S. copit~g of W. abutment of bridge No. 1 2  between 
BF)M, Virarnglrrn and Ahmedabad. 

... ,.. Destroyed. ... , ,  

Q.T.B. On S. side of W, abutment of bridge No. 8 between 
&. Vinmgam and Ahmedabad. 

Q.T.8. On S. side of E, abutment of bridge No. 6 between 
Viramgatn ant1 Ahmedabad. 

On marli-stone on top of tower of Sola (i. T. Survey 'l'on.er 
Station, lat. 23' 5' 1 7 " . 0 6 ,  long. 72' 31' 2 O U . 3 7 .  A principal 
station of Gujarat Lougitudinal Serier. (For full description 
see Synoptical Volun~e). 

Q.T.@. On N. coping of W. abutment of ))ridge No. 4 between 
Viramgam and Ahmedabad. 

Distsnce 
from 

Vi"mgam 

m i l a  

24'6 

23. 

23'3 

40.8 

41 ' 

41.5 

41'9 

42'4 

I 

29'2 

30'5 

3 

33 ' 

35'5 

36'z 

Designation 
Benoh-marks 

C+eodetio 

i 1 . - 
i 1 0  

11 j 

1 2  j 

i 1 
i i 2  

j : l a  - 
i 12 

i l b  . - 
i 1% 

i . - l c  
; 1 2  

. i 'd - 
i l r  

13 

1 1  

1 5  

1 6  j 

1 7  j 

i , - 1 i 1 7  

18 j 

of 

T o p o p  
phic 

BM.1 
23-E 

B x 6  
46 A 

BY.17 
X T  

B= 
M A  

E X 9  
46A 

B~ 
4 6 A  

E2' 
4 t i ~  

~ x 2  
46 A 

Bhl.2a - 
M A  

BY.U 46 A 

%:? 
4ti A 

EM.26 
4uT 

46 A 

Cormcted 

Dynamic 

fast 
163.216 

135'376 

130'929 

169.399 

166.622 

164.220 

160.851 

166.169 

154.377 

159.859 

162.167 

173.616 

180.582 

241.625 

187.269 

Elention 

Orthomelric 

fed 
163.221 

135'385 

130.938 

169,410 

166.633 

164.231 

160.862 

166.1~~ 

154'311 

1 5 9 ~ ~ ~ 9  

16a'I17 

173'~" 

180'593 

24"640 

18i"81 

/ 



DESCRIPTIONS AND EfEIQHTS OF BENCH-MARKS. 

Main-Line 51. (Viramgam to Bombay). 

Description of Bench-marlre 

Westerly rail of old main line oppoaite booking office at 
Sabarmati Railway Station. 

G.T.8. On E. side of top step of fligbt of steps leading to main Bs. eutrance to Shahibag at Ahmedabad. 

Rail nearest to and opposite door of booking office at 
Abmedabad Kailwcry Station. 

G.T.8. at Ahmedabad Railway Station. Embedded 1 foot 

BoM. below ground level, about 200 feet 9.  of railway station, 
between two minarets of an old gateway, and 5 Ceet from S. 

minaret on which letters ";Ti: are inscribed. 

On upper surface of rectangular pillar of Aslali Station. This 
trigonometrical station is situated about 4 mile S. of Aslali 
village and about 400 yards W. of cart road from Aslali to 
Jetapur. The station is in the lands of Aslali village, Daskrohi 
Taluka, Ahmedabad District. 

Cross 4- on well of Aslali village in field No. 1113, Dnskrohi 
Taluka, Ahmedab~d District. 

On mark-stone on top of pillar of Vastral G.T. Survey Hill 
Station, lat. 22' 59' 2 7 # . 9 1 ,  long. 72' 40' 6 " . 7 9 .  A principal 
station of Gujarat Longitudinal Series .(For full description see 
Synoptical Volume). 

o.T.8. On middle coping oE N. abutment of bridge No. 713 
*OM. between Ahmedabad and Surat. 

0.T.s. On middle coping oE S. abutment of bridge No. 709 
B%. between Ahmedabad and Surat. 

Rail opposite booking office of Barajri Railway Station. 

... ... ... Destroyed . . 
... ... ... Destroyed ... 

Q.T.S. On W. parapet of bridge No. 7 0 1  from Ahmedabad to 
BoM. Surat. 

Top of rail at  N, end oE girder of bridge No. 699 over 
iMe.swo river. 

Top of rail in middle of girder oE bridge No. 695 over 
Watrak river. 

G.T.8. 0 On coping of E. side of S. abutment of bridge No. 693. 

B.M. 

Corrected 

Dynamic 

p e r  
167.374 

175.161 

166.808 

167.714 

123' 128 

rza.8~0 

229'052 

134.870 

126.179 

120'952 

122.493 

124~a80 

I 16-47 7 

119.016 

115.336 

r I I 150 

Distance 
from 

Vira"gam 

miks 

37'8 

3"5 

40'9 

41'0 

j I m 4  

52'0 

49'9 

48.0 

50.2 

51.5 

51'5 

51'5 

53'8 

55" 

57'5 

57'9 

Elevation 

Orthometric 

fed 
167.385 

175.172 

166.819 

167.725 

123' 136 

122'828 

2 ~ 9 ~ 0 6 7  

134'880 

126.188 

120.961 

122.502 

124-289 

I 16.486 

119.025 

115.345 

I I 1.159 
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PRECISE LEVELLING IN INDIA, 1858-1909. . 
Main-Line 51. (Viramgam to Bombay). 

Distance 
from 

Viremgem 

m i l a  

62'8 

58'5 

58.6 
- 
58.6 

63'7 

65' 7 

67.2 

69'7 

69. 

69'9 

71'2 , 
73'9 

75'9 

76'3 

76.8 

78.9 

79.4 

80-3 

81.0 

gI., 

Demgnstion 
Bench-merks 

Geodetic 

i 1 
is 

32 1 

33 j 

34 i 

35 : 
36 / 

37 : 
38 

39 ; 

40 / 

41 j 

42 

43 i 

4.4; 

45 / 

46; 

47 : 

48 

49 i 

60 i 

Corrected Elevation 
Description oE Bench-marks 

of 

TTli",ra. 

BM.la 
46B 

=3 
46 B 

BS~ 
46 B 

B= 46B 

B x 6  
46 kl 

B K 7  
46B 

B x e  
46 B 

On top of circular pillar of Jinjhar G.T. Survey Hill 
Station, ]at. 22' 53' 101'.53, long. 72' 45' 34".36. A principal 
station of Gujarat Longitudinal Series. (For full description 
see Synoptical Volume). 

Destroyed. ... ... ... ... 

Rail opposite booking office at Mehmadabad Railway Station. 

Destroyed. ... ... ... ... 
... Destroyed. ... ... ... 
... Destroyed. .,. ... ... 
... Destroyed. ... ... ... 
... Destroyed. ... ... ... 

R d  opposite booking office at Nariad Railway Station. 

... Destroyed. ... ... ... 

... Destroyed. ... ... ... 

... Destroyed. ... ... ... 
... ... ..a ... Destroyed. 

Rail opposite booking office at Boriavi Railway Station. 

... ... Destroyed. ... . . .  

G.T.8. On E. parapet of bridge No. 652 between Ahmedabad 
BoM. and Surat. 

0.T.s- On E. parapet of bridge No. 650 between Ahmedabad 
BoM. and Surat, aud 30 feet 9. of mile-post No. 2 7 1 .  

... Deetroyed. ... ... ... 

... ... ... ... Destroyed. 

0.T.s. at Ansnd Railway Station. Embedded about 6 inches 
BaM. below ground level, within station enclosure, about 10 

feet N. of telegraph office, on end wall of which letters 
%%a are cut. 

feet 
212.588 

113'672 

I 12.025 

112'918 

103.~13 

107'123 

110'723 

119.268 

116.373 

116.450 

121.425 

122-103 

124'311 

124'917 

125.17% 

132'181 

132'808 

133'323 

140.975 

140-710 

fsdt 

212.605 

113,681 

I I 2.034 

112'927 

103'222 

107'131 

110'733 

119'278 

116.383 

"6.460 

121'436 

122'114 

124'323 

144'929 

125'1~4 

132'I94 

1 3 ~ ' ~ ~ '  

133.33~ 

1 4 ~ ' ~ ' ~  

14O.7'~ 

+ 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 51. (Viramgam to Bombay). 

Description of Benoh-marks 

Rail oppoeite booking office at Anand Railway Station. 

G.T.8. On E .  parapet of bridge No 644 between Ahmedabad 
and Surat. 

Rail opposite booking office at Nauli Railway Station. 

Q.T.8. On E.  parapet of bridge No. 687 between Ahmedabad Bs. and Surat. 

Q.T.8. On E. parapet of culvert No. 634 between Ahmedabad 
BoM. and Surat. 

Q.T.8. On E .  parapet of bridge No. 682 between Ahmedabad 
&. and Surat. 

... ... ... Destroyed. ... 
Rail opposite booking ofice at Vasad Railway Station. 

Rail of Mahi bridge, between Va~ad and Baroda railway sta- 
tions. 

Q.T.S. On E. parapet of bridge No. 619 between Ahmedabad 
BoM. and Surat. 

Q.T.8. On E .  parapet of bridge No. 614 between Ahmedabad 
and Surat. 

0 .T .s .  On E. parapet of bridge No. 610 between Ahmedabad 
BoM. and Swat. 

. a .  ... ... Destroyed. ... 
... ... ... ..a Destroyed. 

Rail opposite booking o5ce at Bajuva Railway Station. 

Q.T.s. On E.  parapet of culvert No. 602 clo~e to level croseing 
No.238. 

Q.T.8. On E. parapet of culvert No. 697. 
0 

B.M. 

... Destroyed. ,.. ... ... 

Corrected 

Dynnmio 

fmf 
137.391 

145.535 

136.416 

137.009 

133.862 

131 792 

123'352 

122.684 

103.94 8 

I zr .858 

125.159 

r 25.855 

lW4'535 

121.549 

120-946 

I I 9.038 

-H9'329 

114.228 

Designation of 
Bench.nisrks Distance 

from 

EIevation 

Orthometric 

feat 

'37'404 

145'549 

136.430 

137 -023 

133.876 

131 805 

123.365 

122.697 

103.959 

121.87 r 

125'172 

r 25.869 

124.549 

121.562 

120.959 

I 19,051 

119'342 

114~2q1 

Geodetic 

51 1 
52 

53 j 

54 / 

65 

56 

57 : 
58 j 

59 , 
6 0 :  

61 

62 

63 : 
a :  

6 5 ;  

66 j 

67 j 

68 
- .  

~ 2 9  
46  B 

BM.20 
X K  

B 3  4eu 

BM.2 
46 F 

E3 
46 P 

BM.4 
46 6 

B* 
4t iB 

- BM.6 
46p  

BM 7 
- M F  

BM.8 - 
r s ~  

BAD ur 

B ~ o  

BM.11 - 
4 6 r .  

B s  
40 P 

miles 

81. 

82.9 

85.1 

87.2 

88.0 

90' 7 

90'7 

92'0 

94, I 

95'7 

97'2 

97'5 

98.0 

98'4 

99'4 

161.0 

102.3 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Mid-Line 51. (Viramgam to Bombay). 

Desipnation 
Beuch-mark8 

Geodetic 

i . - 1 
i 68 

i 

69 

i 1 
I I% 

: . - a 
i 69 

I h 
i 

iO  

71 : 

12 

! 

73 j 

74 j 

75 i 

76 : 

77 ; 

Diat,ance 
from 

Vi'Bmgam 

m i h  

102.7 

103'5 

103.1 

105.4 

Io3. 8 

105'4 

103.2 

103'7 

105.1 

106.6 

107.7 

109'4 

.9  

112.4 

of 

Topogra- 
phic 

ES 
4 t i ~  

Baf.14 

46 F 

B x 6  
& S  

~ a f . 1 7  
Z F  

BM.18 

'M.19 
46B 

B E 0  
s 

46 F 

BM.2a 
46 1r 

B X S  
46p 

B E 4  
46p 

'BM.25 
43P 

BE 
M E  

Description of Bench-marks 

G.T.8. On coping of N. parapet of bridge on main road in 
BoN, Baroda camp, 200 yards N.E. of Residency bungalow, 

and 150 feet N, of a conspicuous boundary pillar. 

Q.T.8. at Baroda Cantonment. Embedded about 6 inchea 
B%. below ground outside wnll surrounding Powder Magazine 

in Baroda camp, 8 feet W. of its N.W. corner and same 
distance S. of sentry box, which is situated at its N.W. corner. 
The letters B.M. are cut on wall and on sentry box. 

a .T .s .  at Baroda Railway Station. Emhedded 9 inches below 
BnN. surface of ground, 8 feet N. of N.W. corner of building 

in wliich the GaekwarJs Stale carriage is kept, and about 
66 feet S.E. of water tank. The letters are cut on N. 
wall of building near which bench-mark is embedded. 

G.T.9. On pavement immediately below clock Tower at Baroda, 
BoM. 1 foot W. of S.E. pillar which supports central dome on 

which tower is built. 

G.T.9. On S.W. corner of Mahadeols temple, Baroda, 100 yards 
BoHa E. of hridge crossing Vishwamitra river, and 20 feet N. 

of main road from town to railway station. 

Baroda Clock Tower G. T. Station. This point is imme- 
diately above bell from which ohservations were taken inconnec- 
tion with Gujarat minor triangulation. 

Rail opposite booking office at Baroda Railway Station. 

G.T.9. On E. parapet of bridge No. 588, about ) mile 9. of 
Baroda railway station between Baroda and Surat. 

e . T . 8 .  On E .  parapet of bridge No. 684, between Baroda and 
BoM. Surat. 

a.T.8. On well, about 11 chains 9. of level croooing No. 231. 

B.M. 

Q.T.8. On E.  parapet of bridge No. 678. 
0 

B.M. 

a.T.8.  On E.  parapet of bridge No. 674 near mile-post No. 241. 
0 

B.M. 

o.T.8. On E. parapet of bridge No. 568. 
0 

B.M. 

Q.T.8. On E. parapet of bridge No. 566. 
0 
H.Y. 

- 
Corrected 

Dynamic 

feel 

114.431 

114.019 

112-015 

123'351 

110.624 

200.213 

I 13'734 

112.749 

108.5z3 

103.654 

t96-475 

88' 295 

83.783 

83.973 

Elevstion 

Orthometric - 
feet 

114.4~ 

114~032 

112-028 

123'365 

110'631 

200'236 

"3'741 

112'7~~ 

108'535 

1 0 3 ' ~ ~ ~  

96'486 

88'305 

83'793 

83'983 - 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 51. (Viramgam to Bombay). 

. 

Dietance 
froin 

Vi=amg- 

milet 

114.2 

'14'3 

'14.4 

115.7 

117.6 

117 .7  

I 1 9 . 0  

1 2 0 - 1  

121.5 

1 2 1 - 6  

I2zm9 

'23.7 

1x5' 

128.7 

129.2 

Description of Bench-marks 

Q.T.8. On E. parapet of bridge No. 562, about 200 yards N. of 
Itola Railway Station. 

a.T.s .  at Itola Railway Station. Embedded 6 inches below 
B\. surface of ground within station enclosure, 8 feet N. of 

station master's private room on end wall of which 
letters tg. are cut. 

Rail opposite booking office at Itola Railway Station. 

G.T.8. On E. parapet of bridge No. 557. 
O 

B.Y.  

G.T.8. 0 On bridge No. 553. 
B.M. 

Q.T.S. 0 On E. parapet of bridge No. 552. 
B.M. 

a.T.8.  On N.W. corner of N. abutment of bridge No. 545. 
0 

EN.  

Q.T.8. On N. abutment of bridge No. 543. 
0 

U.Y. 

Rail opposite booking office at Miyagam Railway Station. 

G.T.8. at Miyagam Railway Station. Embedded 6 inches below 
surface of ground at S. end of station, 8 feet S. of S. 
wall of water closet on which letters '2;: are cut. 

a .T.s .  (, On E. parapet of bridge No. 540. 
B.M. 

a.T.8. On E. parapet of bridge No. 588. 
0 
R.M. 

a .T.8 .  On E. parapet of 3. abutment of bridge No. 535. 
0 

B.M. 

G.T.S- 0 On E. parapet of N. abutment of bridge No. 531. 
D.N. 

O.T.8. 0 On E. parapet of N. abutment of bridge No. 530. 
U.M. 

Designation 
Beoch.l~~arkr 

Oeodetio 

78 / 

79 , 

80 

8 1 :  

82 

83 

84 i 

85 : 
86 i 

87 1 

88 : 

89 1 

91 : 

92 i 

- 

of 

Topogro 
pllic 

B x 9  
& 

46L' 

46 P 

B- 
468 

=s 
46 F 

BE!?5 
46 F 

BM.35 
4tiB 

BS~ g 6 P  

"2 
46 B 

B ~ I R  
.,,j,i 

n s  
46C)  

Ea 
460 

- :rt 

Corrected 

Dynsmic 

feet 
86.726 

86.600 

85'930 

84- 679 

79'505 

79'774 

78- 883 

83' 233 

89.093 

91.635 

85.658 

84' 741 

84'341 

84.68~3 

85.408 

Elevation 

Orthometrio 

feet 

86.737 

86.611 

85'941 

84.690 

i9.515 

79'784 

78- 893 

83' 244 

89.105 

91.647 

85'669 

84' 752 

84'351 

84'694 

85.420 



PBECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 51. (Viramgam to Bombay). 

Deniption 
Bench-marks 

Oeodetio 

93 : 

94 i 

95 ; 

96 1 

97 j 

98 i 

99 

100 i 

101 ; 

102 i 

108 j 

Distance 
from 

Viramgam 

miler 

'3O.9 

131.1 

131.3 

134'0 

135'7 

137.3 

138-7 

'39'2 

139.3 

'39'7 

of 

TO$p 

BY.4 
46 Q 

E6 
46 0 

E6 46 u 

'A7 
4 6 0  

BM.9 
46 U 

EO 
4 6  

B X  
46 0 

B M . I ~  

B x a  ,L 

Dsnmip&ion of Benoh.mmka 

Q.T.8. a t  Palej Railway Station. Embedded 6 inches below 
B%. ~urface of ground within enclosure of station, 8 feet S. 

of S.E. corner of permanent way inspector's bungalow, 
E. of railway line, and about 200 yards N. of railway station. 
The letters OiT;; are cut on end wall of P.W.I1s bungalow. 

Rail opposite booking office of Palej Railway Station. 

Q.T.8. On W. parapet of 9. abutment of bridge No. 629 near 
B M  mile-post NO. 219. 

0.T.s. On E. parapet of centre abutment of bridge No. 526. 
0 

B.M. 

Q.T.8. On E. parapet of 5. abutment of bridge No. 522. 
0 

B . I .  

Q.T.8, On W. parapet oE bridge No. 518. 
0 

B.Y. 

o.T.8, On W. parapet of bridge No. 613. 
0 

B.Y. 

Q.T.0. at Chamargam Railway Station. Embedded a few 
inches below ground level, about 8 feet N. of N.E. 
corner oE station houae and 8 feet E. of wooden railing 

which separates bench-mark from signaller's room. 

Rail opposite booking office at Chamargam Railway Statiorr. 

Q.T.8. On E. parapet of 9. abutment of bridge No. 511. 
0 

B.Y. 

o.T.8. On W. parapet of N. abutment of bridge No. 608. 

1 0 4  

105 1 

106; 

107: 

64' 105 

59.55' 

52.889 

57'576 

64'"5 

59'560 

5'"97 

57'585 

Corrected 

Dynamio 

feet 
79.606 

81.711 

82.314 

73'009 

67 ~650 

65.686 

64- 669 

64.808 

64.437 

64.468 

65.109 

B x 6  
460 

E x 6  

s7 raQ 

' 4 6 0  

Elemtion 

Orthomebic 

fed 
79'617 

81.722 

82,325 

73,019 

67.660 

65.696 

64' 678 

64'a17 

64'M6 

64'477 

65'119 

144'2 

145'8 

146.8 

On E. parapet of 9. abutment of bridge No. 507 near 
mile-pout NO. 206. 

&TJ. On coping of W. parapet of 9. abutment of bridge No. 
BoM. 605. 

Rail opposite booking office at Broach Railway Station. 

Q.T.8. at Broach Railway Station. Embedded 6 inches below 
5. ground levell outmide wooden fencing at S. end of ni l -  

way station in angle formed by i t  and latrine. The 
W. wall of latrine ia 8 feet from bench-mark. 



DESCRIPTIONS AND HEI(3HTS OF BENCH-MARES- 

Main-Line 51. (Viramgam to Bombay). 

Desoription of Bench-marks 

0.T.s. On E. parapet of hridge No. 503, about 100 yards 8. of 
Broach Railway Station. 

Rail at Narbada bridge. 

... Destroyed. ... ... ... 
Q.T.8. On E. parapet of bridge No. 499. 

0 
B.U. 

Rail opposite booking office at Anklesvar Railway Station. 

... Destroyed. ... ... 

G.T.8. On E. parapet of N. abutment of bridge No. 494. 
0 

B.M. 

On top oE rectangular protecting ~ i l l a r  of Bharkodra G. T, 
Survey Hill Station, lat. 21' 36' 24".76, long. 73' 2' 24".51. A 
secondary station of Singi Meridional Series. (For full descrip- 
tion see Synoptical Volume). 

Q.T.S. On S. abutment of bridge No. 490 near mile-poet No. 
194. 

Q.T.6. On S. abutment of bridge No. 488. 
0 

I3.H. 

Rail opposite booking office at Panoli Railway Station. 

. . .  ... ... ... Destroyed. 

0.T.s. On W. parapet of bridge No. 483, 6 chains from mile- nOf, post No. 190. 

Rail 3 miles 9, of Panoli Railway Station. 

Q.T.S. 0 On E. parapet of 9. abutment of bridge No. 481. 
D.M. 

Q.T.S. On W. parapet of N. abutment of bridge No. 480, about 
noM. 8 chains S. of mile-post No. 184. 

Q.T.9. On E. parapet of N. abutment of bridge No. 478. 
o 

B.M. 

G.T.Y. On E. parapet of bridge No. 475. 
0 

n. bf. 

Corrected 

Dynamio 

feet 

53.309 

51.006 

25.269 

48.660 

58.633 

57'357 

59'407 

119.033 

72.787 

84.804 

9o.ro8 

91.390 

93'326 

104.662 

104.767 

59.549 

59.857 

55'690 

Distance 
from 

Viramgam 

mile8 

147'1 

147.8 . 

'51'3 

152.4 

152'5 

153.I 

'55'9 

15~'5 

157. 8 

158. 8 

158.8 

160.2 

161.4 

161.4 

166.4 

167.0 

168. 

Elevation 

Orthometrio 

feel 

53'317 

51.014 

25'273 

48.668 

58.642 

57'366 

59'416 

119'052 

72'799 

84.818 

90.123 

91'405 

93 '341 

104.679 

104' 784 

59'559 

59'867 

55' 700 

Designation 
Bench-marks 

Oeodetic 

108: 

109 

110 j 

i l l  ; 

112: 

113 i 

114 1 

: 1 . -  ; 114 

115 

116 : 

117 

118: 

IN 

120 : 

121 : 

122, 

123 

124 j 

of 

phic 

E"46.9 
44; G 

46 Ci 

BM.21 

BM.22 
46 (f 

B E 2  
48C: 

BM.23 - 
46 G 

BM.?S 

~ b f . 2 4  - 
46 C: 

Bnf.26 
ltiL_ 

BM26 
* G o  

!!.21 
46 C: 

"M.28 
48 C: 

R E 9  
46 o 

!!!?O 
46 C: 

nM.81 
46 C: 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 51. (Viramgam to Bombay). 

Dietsnce 
from 

Viramgam 

r n i h  

168.6 

168.7 

170.0 

'74.9 

17q.9 

175.9 

,78. 

179.7 

180.8 

181.2 

8 ,  .6 

,a3 .0 

183'4 

1R3.6 

Ifl4'3 

Description o l  Bench-murk8 

Q.T.S. a t  Kim Railway Station. Embedded 6 inches below 
,,OM. surface of ground at  N. cud of station, within wooden 

railing, 10 feet N. of N.W. corner of stutio~l and same 
dista~lce S. of wooden roiliug which divides station from out- 
houses. 

Rail opposite booking office a t  Kim Railway Station. 

On W. parapet of N. abutment of bridge No. 473. 
0 

B.M. 

Rail opposite booking office a t  Sayan Railway Station. 

0.T.s. at  Sayan Railway Station. Ernhedded 6 inches below 
surface crf ground withiu railway enclosure, 8 feet S. of 
S.E. corller of station, act1 16 feet W. of wooden rail- 

ing which divides platform from back premises of station. 
The letters B.M. are cut on 9. wall of station just below win- 
dow ail]. 

0 
G.T.8. On E. parapet of bridge No. 469. 
B.M. 

Q.T.S. On upper flat surface of E. parapet of S. abutment of 
bridge No. 464. 

a.T.9. On E. parapet of N. abutment of bridge No. 458. 
0 

B.M. 

Q.T.8. On E. parapet oE N. abutment of bridge No. 454. 
B.M. 

Rail opposite booking office at  Amroli Railway Station. 

Rail of Tapti bridge. 

Q.T.8. On W. parapet of bridge No. 450. 
0 

B.M. 

Rail opposite booking office a t  Surat Railway Station. 

Destroyed. . , .  . . , . . . . . .  

Q.T.s. On lower step of S.entrance to Ro t l iwa l~~s  dharmshala, 
B:M. 300 ~ a r d s  W. of Surat Railway Station. 

a.T.8. On centre of lowest step of N. entrance to Surat Clock 
BoM. Tower. 

Designation 
Bencl~.rnerks 

Geodetic 

125, 

126 i 

127 ! 

128 j 

129: 

130 ; 

131 

132 / 

133 

134 

135 i 

136 i 

137 

138 

j . -  
: 138 

2 - 
1 

of 

T " ; t r  
-- 

B!!e 
46 c 

EhE3 
46 C 

%3! 
46 C 

BX 4tiC: 

BM.36 -- 
46c  

By.37 -- 
4bc 

E e  
4tic 

E-99 
4ti 0 

46 C 

BM." 
G O  

BX~ 
Mc;c: 

EM 
460 

4677 

BM.46 
Z C  

B M . ~  

Corrected 

Dynamic 

feet 

58.575 

57'370 

58'414 

60.938 

62.267 

61.044 

53.750 

55.766 

55.191 

56.038 

57.460 

56.151 

53.~09 

55.244 

39.381 

37-76' 

Elevation 

OrLhome~~c 

5tg85 

57'380 

58'424 

60.949 

62.278 

61.055 

53.760 

55'776 

5j'loI 

56.048 

57'47O 

56-16' 

53'2'9 

~ 5 . ~ 5 ~  

39'@ 

37'@ 

C 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 71 

Main-Line 51. (Viramgam t o  Bombay). 

G.T.S. On E. parapet of bridge No. 438. 1 35.417 ( 35.424 

Corrected Elevation 

Dynamic Olthometri 

Distance 
from 

Virarugsm 

miler 

184.2 

On E. parapet oE S ,  abutment of bridge No. 431. 

Description of Bench-marks 

fef 
48'5'35 G.T.S. On E. parapet of S. abutment of bridge NO. 444. 

0 
B.M. 

feet 

48'594 

186'4 

187.8 

44.256 

4 2 . 1 2 0  

G.T.S. On E. parapet of S. abutment of bridge No. 436,l chain 
BoM. S.  of mile-post No. 164. 

a.T s .  On E. parapet of S. abutment of bridge NO. 433. 
0 

B.N. 

On rail, 1 chain S. of mile-post No. 161 and 6 miles from I 41 '729 1 41 '737 

44.264 

42'128 

1 ~ 9 ' ~  

'90'4 

Surat towards Bombay. 

Q.T.Y. On E. parapet of S .  abutment of bridge NO. 427. 
BoM. 

On E. parapet of S. abutment of bridge No. 413. 1 40.219 / 40.227 

1 36.776 ( 36.783 

'9' ' 3  

192.0  

'gZe4  

192.4 

'93'0 

41 .239  

38.270 

36.180 

36.601 

On rail opposite mile-post No. 159 and 8 miles from Surat 
towards Bombay. 

G.T.9. On E. parapet of bridge No. 423. 
0 

B.M. 

Rai1,nearest to  and opposite centre of booking office at  
Saclliu Railway Station. 

... ... ... Destroyed. ,.. 

Q.T.8. On W. parapet of S ,  abutment of bridge NO. 419. 

BoM. 

41 ' 2 47 

38.277 

36.187 

36.608 

1 33.118 1 33.124 

'96 '4  

196'4 

Q.T.8. On W, parapet of S, abutment of bridge No. 411. 1 30*87z 1 30.878 

to1 - 6  I Destroyed. ... ... ... ...I 3 4 . 4 1 2  I 34.119 

42.285 

38'759 

Rail nearest to and opposite centre of booking office a t  
Maroli Rai lw~y Station. 

... ... Destroyed. ... ... 

198.3 

2 0 0 ' 0  

42.293 

38'767 

0 
1I.,M. 

G.T.S. On E. parapet of bridge No. 403. 
0 

U.M. 



PRECISE LEVELLING IN INDIA, 1868-1903 

Main-Line 51. (Viramgam to Bombay). 

Description of Bench-marks 

Rail nearest to and opposite centre of booking office at 
Nausari Railway Station. 

0.T.s. On E. parapet of 9. abutment of bridge No. 396 oppo- 
,,OH, site mile-post No. 148. 

a,Tx. On E. parapet of bridge No. 393. 
0 

B.51. 

a.T." o n  E. parapet of bridge No. 389, 2 chains N. of mile- 
BoH, post No. 145. 

G.T.9. On E. parapet of bridge No. 385. 
B.JI. 

G.T.S. On E. parapet of S. abutment of bridge No. 382. 
0 

n.31. 

G.T.8. On E. parapet of S. abutment of bridge No. 376. 
0 

B.M. 

a.T.9. On E. parapet of 9. ab~~tment  of bridge No. 375. 
0 
B.M. 

Rail nearest to and opposite centre of booking office at 
Amalsad Railway Station. 

Destroyed. . . . . . . . . . . . . 
0.T.s. On W. parapet of bridge No. 371. 

0 
B.M. 

0.T.s. On E. parapet of S. abutment of bridge No. 869. 
8.61. 

a.T.8. On E. parapet of bridge No. 366. 
0 

B.M. 

Rail nearest to and oppoeite centre of booking office at 
Bilimora Railway Station. 

a.T.9. at  Bilimora Railway Station. Emhedtled within en- 
B\, closure of station, a feet S. of S. wall, 4 feet W. of 

platform paling arid 36 feet E. ef back railir~g of com- 
pound. 

On E. parapet of bridge No. 360. 
0 

B.M. 

Q.T.8. On E. parapet of bridge No. 855. 
0 

B.M. 

G.T.s. O On E. parapet of bridge No. 851. 
B M. 

Distance 
from 

Virnmgam 

milea 

" O L a 6  

202.3 

203'3 

205'3 

206.7 

207.9 

210.2 

210.7 

2 1 ,  .4  

211'4 

, 2 . 2  

212.9 

213 .  

214" 

'I4' 

215 .5  

216.9 

217.8 

Desipntion of 
Bench.mnrks 

- . . - - - - 

Geodetic I 

157 

158 : 

159 : 

160 j 

181 

162 ; 

163 ' 
164: 

165 i 

166 j 

167 j 

168 [ 

169 1 

170 : 

171 : 

172 1 

173; 

174' 

Corrected 

Dynamic 

feet 

33-34' 

38.230 

49' 753 

43 ' 31 2 

43' 729 

5' '340 

$6'503 

43' 659 

37.566 

39' 273 

28.804 

23.021 

27'794 

29.602 

31 '943 

30.828 

46.725 

41.253 

-- 

Topop 

B M . ~  
46 D 
- 

46 ll 

BM.6 
46 L) 
- 

BM.6 
46L) 

46 D 

~ x . 8  ,, 
B L 9  
46 D 

s z o  
46 U 

R H . I ~  -- 
46 u 

BM.IZ. - - 
46 U 

46 D 

~11.14 

B M  16 
GFE 

!!"s 
46 

BM.17 
46 1) 

?L!?! 
w l )  

B ! ! !  
46 1) 

Elemtian 

Orthometrio 

feet 

33-3,,8 

38.238 

49'763 

43-321 

43'738 

51'350 

46.513 

43'668 

37.574 

39'281 

28'810 

23'026 

27'800 

29.60~ 

31'95' 

30'835 

46'735 

4 2 . 1 ~ ~  



DESCRIPTIONS AND HEIGHTS O F  BENCD-MARKS. 

Main-Line 51. (Viramgam t o  Bombay). 

Desoription of Bench-marks 

a.T.8. On E. parapet of bridge No. 350. 
0 

B.Y. 

G.T.8. On E. parapet of bridge No. 346. 
0 

B.M. 

G.T.S. On S. parapet of drain at level crossing No. 104, 12 
chains N. of mile-post No. 131. 

Q.T.8. On E,  parapet of N. abutment of bridge No. 343. 
0 

B.M. 

Destroyed. ... ... ... ... 
Rail nearest to and opposite centre of booking oflice at 

Dungri Railway Station. 

Q.T.8. On E, parapet of N. abutment of bridge No. 340. 
0 

B.M. 

Q.T.8. On S. parapet of drain at level crossing No. 100 bet- 
ween mile-posts Nos. 127 and 128. 

On E. parapet of S. abutment of bridge No. 331. 
B.M. / 

Rail nearest to and opposite centre of booking ofice at 
Bulsar Railway Station. 

... ... ... ... Destroyed. 

Q.T.S. On coping stone at S. end of platform at Bulsar Rail- 
way Station. 

a.T.s. On E, parapet of S. abutment of bridge No. 324. 
0 

B.Y. 

Q-T.8. On E. parapet of bridge No. 320, midwny between mile- 
B5ar. posts Nos. 121 and 122. 

On the 0 on rock in sitd of Parnera G. T. Survey Hill 
Station, lat. 20' 32' 56".85, long. 72' 56' €16~.42. A principal 
atation of Singi Meridional Series. (For full description see 
Synoptical Volume). 

Q.T.8. On E. parapet of 9. abutment of bridge No. 317. 
0 

B . I .  

0.T.N. On W. parapet of bridge No. 316. 
0 

B.M. 

Rail on bridge No. 813 acro8s Par river. 

Corrected 

Dynamic 

feet 
41.888 

45- 280 

40.872 

42.886 

53'045 

50.945 

44'402 

40,334 

34'41% 

40.266 

42'451 

42- 828 

45- 272 

53 - 335 

613.589 

44,880 

42.586 

53,076 

Distance 
from 

Virnmgnm 

m i h  

218.0 

218.6 

219.2 

219.6 

220'4 

220'4 

221.5 

223.1 

225.0 

226'0 

226.0 

22,5.0 

227'4 

22~.7 

230'7 

230.6 

230.9 

231'7 

Elevation 

Orthometrio 

feel 

41.897 

45' 290 

40'881 

42' 895 

53'056 

50.956 

44'41 2 

40.343 

34'419 

40.275 

42.460 

42 a838 

45' 282 

53 347 

613.726 

44.890 

42.596 

53,088 

Designation 

Qeodetio 

1 7  

176: 

1771 

178; 

179 i 

180; 

181: 

182: 

183: 

lbt 1 
185 i 

186: 

187: 

1881 

i 1 , -  

: 188 

1891 

i 

190; 

191; 

of 
Bencb.mark8 

T$:Fa- 

E0 
46 L) 

BE 
46D 

BM.22 

E3 
46 D 

BM.2' 
4ti I) 

"x5 
46 U 

B= 
46 u 

Srm.27 
46 I) 

B~ 
46 u 

BM.29 
46 D 

B s o  
46 

Bz 4b I) 

~ ~ . 9 2  
46 1) 

46 U 

g s 4  
4,ju 

FMAK 
4 6 U  



74 PRECISE LEVELLING IN  INDIA, 1858-1909. 

Main-Line 51. (Viramgam to Bombay). 

Desipation of 
Bench-marks Distance 

from 
Viramgsm 

milas 

232'4 

"22'5 

233'8 

aeodetio 

1921 

T o p o p .  
p h ~ o  

BM29_6 
et iD 

Corrected Elevation 

Ig5 

196 i 

197 j 

198 j 

1 9 0  

200 i 

20 1 

: ' 
jzii 

- :  

202; 

. , 

mj 

204 

305 

206 ' 

Description of Benoh-mwh 

Rail nearest to and opposite centre of booking office at  Pardi 
Railway Station. 

It.T.8. at Pardi Railway Station. Embedded 6 inches below 
ground, W. of platform, 1 foot S. of latrine to s. of 
railway station. 

G.T.S. On W. parapet of bridge No. 306. 
0 

B.M. 

Rail nearest to and opposite centre of booking office at 
Udvada Railway Station. 

Destroyed. . . . ... .. . . 

G.T.8. On E. parapet of bridge No. 296. 
0 

B.M. 

Q.T.8. On N. abutment of bridge No. 293. 
0 
B.Y. 

0 On W. parapet of N. abutment of bridge No. 288. 

a.T.8- On 9. abutment of bridge No. 284. 

ZM, 
Rail at level crossing No. 81, 8 chain8 9. of mile-post NO. 

110. 

Q.T.9. Embedded 6 inches below ground lerel, 3 feet N. of 
B g .  N.W. m r r  of Idgah at h m a n ,  1 chain W. of S.W. 

corner of well to N.E. of Idgah. The letters B.M. 
are cut on face of N. wall of Idgah. 

Q.T.9. On kerbtone of platform at Daman Road Railway Sta- A. tion, opposite telegraph office. 

h i 1  nearell to and oppoaite centre of booking office st 
Daman Road Railway Station. 

Q.T.S. at Daman Noad Railway Station. Embedded6 inches be- 
low ground in railway enclosure, 3 feet E. of wooden rail- 
ing at back of station platform, and 6 feet 5. of room 

immediately to 9. of station. 

Q.T.8. On 9. abutment oE bridge No. 277. 
0 

B.M. 

Rail of bridge over Damanganga river, sbont 2 miles 3. of 
Darnan Road Railway Strtion. 

193 

194 1 

feel fset 

43 ' 981 43- 991 

45.867 45.877 

42'314 42'324 

53'795 53-80? 

54.211 54'223 

61-845 61.859 

54'599 54'612 

5a.659 52'671 

58.885 58.899 

69.233 

23.916 33'9a2 

87.646 87'667 

84.068 84.0'' 

' 86.407 8'42i 

-;30 
7fi.74; 

63.178 63'1g 

461) 

B= r su  

BM.39 - 
4 

%40 
461) 

B E 1  , , 
BM.4a -- 
q6 

BY.48 
46D 

e 
06D 

46D 

16U 
% 

B'.'7 
*D 

% 
46D 

!!!-!!' 
s1) 

B= 
4 u 

234'8 

236.1 

237'2 

138.3 

239'5 

240'2 

245'9 

242-1 

241'2 

243.3 

244'3 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 51, (Viramgam to Born bay). 

. 

' 

Corrected 

Dynamio 

f d  
60.428 

76.043 

79'5IE 

93.025 

lo1 -7 16 

98.823 

104.810 

95.196 

87' 259 

64.135 

4.628 

50.161 

4a.816 

49'572 

6ct.087 

52'546 

38.916 

Designation 

Godtic 

207; 

208; 

209 i 

210; 

211 j 

212; 

213; 

214 j 

215 

216j 

217 j 

218' 

219 j 

2 2 0 ,  

221: 

222 : I 

Distance 
from 

Viramgam 

miler 

244.8 

246. 

247-4 

248.6 

249.1 

249' ' 

250.3 

251.2 

251'9 

253'9 

256'3 

256'3 

256.8 

257'7 

259'9 

26,.* 

262. 

Elevation 

Orthometrio 

feet 
60'442 

76.061 

79'530 

93'047 

101.740 

98.847 

104.835 

95' 2.79 

87- 280 

6q. 651 

48.640 

59. I 73 

42~827 

49'584, 

62.102 

52'559. 

38.926- 

of 
Bench.marks 

Topogra- 
phic 

Bxl 
46 U 

B* 

F4 
46 L) 

Bs 
BXS 
4s  u 

BEs 
46 U 

B E 9  
4 s u  

BM.60 -- 
4tiu 

- BH.G1 
46 u 

BK62 
46 D 

BU.fiB 
46 u 

BY.fi4 
u 

z 6  
+ 

?Mum 
46 ii 

Desniption of Bench-marks 

Q.T.8- On S. abutmen,t of bridge No. 274. 
0 

B.M. 

Q.? On 9. abutment of bridge No. 269. 
B.Y. 

Q.T.3. On S. abutment ofibridge No. 265 
0 

B.M. 

G.T.S. On S. abutment of bridge No. W. 
0 
B. I. 

G.T.9. at Bhilad Railway Station. EmbeddeA 6 inches below 
BnK ground within railway enclosure, 8 feet N. of N. wall of 

station and 4 feet E. of wooden railing at back of plat- 
form. 

Rail nearest to and opposite centre of booking office at  
Bhilad Railway Station. 

G.T.S. On N. abutment of bridge No. 256. 
0 

B.X. 

G.T.8. o On N. abutment of bridge No. 250. 

B.Y. 

U.T.S. On 9. abutment of bridge NO. 244. 
0 
B.M. 

Q.T.8. On W. side of N. abutment of bridge No. 236. 
0 

B.M. 

Rail nearest to and opposite centre of booking ofice at 
Sanjan Railway Station. 

G.T.S. at S a n j ~ n  Railway Station. Embedded 6 inches below 
,,OM. 

ground in railway enclosure, 9 feet W, of S.W. corner 
of stone-built latrine to S. of station and h u t  same 

distance N, oE wooden railing at back of pletbrm. 

0.T.s. On S. abutment of hridge No. 2291 
0 

1l.N. 

G.T.S. On S. abutment ef Bridge NO. 228 
0 
H. M, 

U.T.8. On 9. abutment of brldge No, 216h 
0 

B.M.  

n.'l..s. Oo N. a1,utment of bridge No. 208, 1 chain 9. of mile- 
&, post No. 98. 

0.T.S. On S. abutment of bridge No, 205, 
0 
B.M. 

2 8  

L 

BM.67 
4Kii  



PRECISE LEVELLING IN INDIA, 1858.1909. 

Main-Line 51. (Viramgam to Bombay). 

Description of Bench-marks 

Q.T.8. On S. abutment of bridge No. 199, about 7 chains S. 
B%. of level crossing No. 63. 

Rail nearest to and opposite centre of booking oftice at 
Oholrad Railray Station. 

Destroyed. ... ... ... 
OeT.8. On S. abutment of bridge NO. 191, about ) mile 9. of 
BoM. mile-post No. 84. 

G.T.8- On N. end of E. parapet of bridge No. 189. 
(3 

B.H. 

Q.T.8. On coping of centre of parapet of N,  abutment of bridge 
NO. 179, 15 chain8 N. of mile-post No. 80. 

Q.T.8. On W. end of N. abutment of bridge No. 176. 
0 

B.Y. 

G.T.8. On S. abutment of bridge No. 174, opposite mile-post 
N0.79. 

Rail nearest to and opposite centre of booking office at Dahanu 
Road Railway Station. 

... ... . a .  ... Destroyed. 

G.T.8. 0 On E. parapet of bridge No. 167. 
B.Y.  

G.T.8. On S. abutment of bridge No. 164 5 chains N. of mile- 
s%. post No. 73. 

a.T.s. On coping of E. parapet of N. abutment of bridge No. 
Box, 161. 

G.T.9- On S. abutment of bridge No. 168. 
0 

B.Y. 

Q.T.8. On 9. abutment of bridge No. 166, 13 chaina S. of mile- 
post No. 69. 

Q.T.8. On 9. abutment of bridge No. 182, cloee to mile-poat 
B s .  No. 67. 

... ... ... Deatroyed. .. . 

Diatance 
from 

Virnmgnm 

m i l a  

264-2 

265m3 

265.4 

266.6 

268 .0 

270.2 

270.6 

271'3 

272'2 

272'3 

274'9 

277'3 

279'4 

280.8 

"' ' 5  

2Q'5 

285.6 

Designation 
Bench-marka 

Geodetic 

224 i 

226 
226 j 

227 

2 2 8  

229 

230 

231 

232: 

233 

234 

235 ! . . 

236; 

237 

238: 

239 ! 

240: 

of 

TO~ifp 

B".Ge 
46D 

BX 
46 1) 

E x 0  
a D  

s ~ i  
46 1) 

%a 
48 u 

~ x a  ' 

46 1) 

EM!?! 
461) 

4 A 

s ~ 7  , A  

BXB 
47-4 

EM!g 
47A 

BXO 
47 A 

B3 
47 A 

~ ~ z a  
47A 

Corrected 

Dynanlic 

feet 

41.470 

30.890 

33'5Z0 

33-63: 

27.090 

41.210 

40.340 

33.418 

27.634 

29.608 

15.461 

14.565 

20.796 

34.348 

4 1 ' 149 

43.757 

49.203 

Elevation 

0rtbomst"o 

fed 
41.480 

30.898 

33'529 

33.646 

27.097 

41-nao 

40'350 

33'426 

27 '641 

29.616 

1.5'465 

14.5~9 

20'~~' 

34'357 

lr ' 160 

43'769 

49.l1~ 
I 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 51. (Viramgam to Bombay). 

Corrected Elevation Deaignetioo of 
Bench.rnnrks nistnnce 

from 
Viramgam 

miles 

28j'6 

287.0 

288. 

289'3 

290.3 

290'9 

292.6 

292' 

295.0 

295'9 

296'3 

298.7 

299'5 

301'7 

302'6 

Dynamic 

feet 

46.531 

31 233 

33.674 

26.419 

23'35' 

3I.933 

52.741 

50.377 

49.124 

39.837 

35.167 

29'979 

28- 758 

18.465 

17.883 

241 j 

242; 

243 

244 ; 

245 : 

246 i 

247: 

248 : 

249 i 

260;  

251 

252: 

253. 

2541 

255 - 

Desoription of Bench-matks 

Rail nearest to and opposite centre of booking office at 
Boisar Railway Station. 

Q.T.S. On W. parapet of bridge No. l a J  close to mile-post NO. 
B%. 63. 

O.T.9. On S. end of E. drain at level crossing No. 49, near 
&, mile-post No. 62. 

Q.T.8. On E. parapet of N. abutment of bridge No. 138, close 
&. to mile-post No. 61. 

G.T.8. On S. abutment of bridge No. 135. 
0 

B.M. 

Q.T.5. On E. parapet of N. abutment of bridge No. 183. 
BoM. 

G.T.6. at Palghar Railway Station. Embedded 6 inches below 
ground level, within railway enclosure, 8 feet N. of N. 
wall of station and 4 feet E. of fencing at back of plat- 

form. The letters B.M. are cut on N. wall of station. 

Rail nearest to and opposite centre of booking office at 
Palghar Railway Station. 

0.T.S. On coping of W. parapet of bridge No. 124. 
0 

B.M. 

0.T.s. On coping of E. parapet of 9. abutment of bridge No. 
121. 

0.T.s. On W. parapet of bridge No. 120, near mile-post No. 
noM. 64. 

0.T.S. On W. parapet of bridge No. 113. 
0 

B . N .  

Q.T.9. On E. parapet of bridge No. 110. 
0 

L1.N. 

a.T.8. On W. parapet of N. abutment of bridge No. 102. 
0 

B.hf. 

Rail nearest to and opposite centre of booking office at 
Saphala Railway Station. 

I OrthomeLric 

fee l  

46.545 

31 241 

33'683 

26.426 

23'357 

31'942 

52.756 

50.391 

49' 138 

39.848 

35'177 

29'987 

28.766 

18.470 

17,888 

E 3  
47 A 

BE 
47 A 

~ 3 ' . 2 5  
47 A 

Bb1.26 
K 

llN.37 

m . 2 8  
47 

!!'.z9 
47 A 

- RN.30 
47 A 

FIE 
,7A 

BN.32 - 
47A 

BM.33 
47 A 

1IM 94 

RM.95 
-- 

47 A 

Blil36 
4 7 *  

B I I . ~ I  
47 A 



PBECIBE LEVELLINQ IN INDIA, 1858.1809, 

Main-Line 51. (Viramgam to Bombay), 

Desipation of 
Benoh.marLs Distenw Cormoted Eleratton 

tom Dewription of Benoh-marks 

Orthometrio I - 

Pd 
16-239 

14.833 

25.1 ro 

24'919 

21'276 

18.711 

12.903 

13'025 

13'887 

12'J12 

21'494 

20'787 

19'744 

16.~54 

~ ~ ' 5 3 ~  

35'88' 

46'831 

48'708 

e 

Tupogra- Viramgm 
aeodetio phio Dynamio 

fed 
... 16'234 

14.829 

25- 103 

24.912 

... 21.270 

18.706 

12.899 

13~021 

0-T.8. at Beasein Road Railway Station. Embedded 6 inches 13,883 
below ground within railway enclosure, 6 feet E. of N.E. 
corner of latrine to N. aide of station, and about same 

distance 9. of wooden railing at N. end of platform. 

rz.108 

21.488 

Rail level of S. Baasein bridge No. 78. 20.781 

Platform of Bhayndar Railway Station. 19.738 

16- 849 

270 

271 

272 j 

EO 
47 * 

Bs 
47 A 

 BY.^! 
47 A 

- :%.: 

325'9 

326'7 

327'7 

327'6 

Q.T.5. On W, parapet of N. abutment of bridge No. 71, near 
noM. mile-poet No. 24. 

O.T.8. On N. abutme~lt of culvert marked No. 40.8, about 
14 chains from level croaaing No. 34. 

Rail nearest to and opposite centre of booking office at 
Borirli Railway Station. 

Q.T.8. at Borivli Railway Station. Embedded 1 foot below 
ground within railway e~nlo~ure ,  8 feet S. of 8.8. corner 
of station and 18 feet E. of railing at back of platform. 

26.528 

35'971 

46.817 

48,693 



DESCRIPTIONS AND HEIGHTS OF BENCH-MABKB. 

Main-Line 51. (Viramgam to Bombay). 

Description of Benoh-marks 

Q.T.S. On E. parapet of S. abutment of bridge No. 70, between 
BoM. mile-post No. 21 and level crossing No. 31. 

G.T.S. On coping of E, parapet of N. abutment of bridge No. 
BoM. 56, between mile-post No. 20 atid level crossing No. 80. 

Q.T.8. On coping of E. parapet of bridge No. 64, about 1 
BoM. chaiu S. of mile-post No. 19. 

a.T.8. On coping of E. parapet of 9. abutment of bridge No. 
BOM. 43. 

e.T.8. at Andheri Railway Station. Embedded 6 inches below zM. ground within railway enclosure, 8 feet N. of N.E: cor- 
ner of station and 12 feet W. of edge of platform. 

Rail nearest to and opposite centre of booking office at  An- 
dheri Railway Station. 

Q.T.8. On coping of E,  parapet of S. abutment of bridge No. 87, 
BoM. 18 chains N. of mile-post No. 14. 

Q.T.S. On E. parapet of culvert No. 28 near level crossing No. & 20, and 15 chains N. of mile-pst No. 12. 

Q.T.8. On E. parapet of bridge No. 25, 15 chains N. of mile- 
BoM, post No. 11. 

Rail nearest to and opposite centre of booking office at 
Bandra Railway Station. 

Rail nearest to and oppoaite centre of booking office at 
Mehim Railway Station. 

... ... ... ... Destroyed. 

Q.T.8. On coping of E. parapet of N. abutment of bridge No. 
B s .  15, near level crossing No. 15, between mile-posts Nos. 

8 and 9. 

... ... ... ... Destroyed. 

Rail of level croaeing at Dadar Railway Station. 

... ... ... ... Destroyed. 

Rail nearest to and opposite centre of booking office at Parel 
Railway Station. 

... ... ... ... Destroyed. 

Corrected 

Dymmio 

feet 

40.592 

42.947 

43'920 

34.839 

35'033 

32.936 

29.162 

20.617 

16.604 

12.682 

9.317 

11'254 

9.484 

12.817 

10.592 

9.825 

7- 8 13 

6.826 

Distance 
fmm 

Vir~mgem 

mile,  

329'3 

330'5 

331'2 

333.7 

335'2 

335' 

336'0 

338'0 

339'0 

339'7 

340'8 

340'8 

341 '5 

342'4 

342.5 

343 '3 

344.1 

344'6 

Elevation 

Orthometrio 

feel 
40.604 

42,960 

43'933 

34.850 

35'044 

32.946 

29.171 

20.624 

16.609 

12.686 

9'320 

11'257 

9'487 

12-821 

10'595 

9.828 

7.816 

6.828 

Delignation 

Oeodetio 

274: 

275 1 

276 i 

277; 

278; 

279 : 
280 

,281 ! 

2821 

283 

284; 

285 1 

286 j 

287 

288 

289 : 
290 

291 : 
4'  

of 
Bench-marks 

Topom 
phio 

BM54 

BE5 
47 A 

B 2 6  
47 A 

BM 68 - 
4 7  

E 9  
47 A 

B X O  
47 A 

B= 
47 A 

=a 
47 A 

B s  
47 A 

a x 4  
47 A 

B E 6  
47 A 

47 B 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 51. (Viramgam t o  Bombay). 

Correctad 

Dynamic 

fed 

5.893 

6.574 

9.449 

7'272 

7.904 

16.180 

13.691 

19' 737 

Dosignation of 
Diatnnce 

from 
Vi'n"gam 

miles 

345' 

346'1 

346.6 

346'7 

346'9 

348'9 

349.9 

350.6 

Elevation 

Orthometric 

fed 

5.895 

6'576 

9 ' 452 

7 ' 274 

7'907 

16.185 

13.695 

19' 743 

Hench-mark8 

Geodetic 

292 ' 
293 : 

294 : 

295 

296. 

297 ; 

2 9 8  

299 1 

Description of Bench-mwks 

Rail nearest to  and opposite centre of booking office at  
Mahalakshmi Railway 'Station. 

Destroyed. . . . ... . . . ... 

Q.y On N. end of W. platform of Grant Road Railway 
B,M, Station at  Bombay. 

Rail below Frere bridge over B.B. and C.I. Railway line at  
Bombay. 

Rail below Kennedy bridge over B.B. and C.I. Railway line 
at  Bombay. 

Q.T.9. On N. end of E. platform of Church Gate Street Railway 
&. Station oE B.B. and C.I. Kailway at  Bombay. 

Q.T.9. at Apollo Bander, Bombay. Cut on one of the stone flags 
B e .  forming pavement round circular well at  N.E. corner of 

Bander. I t  is a few inches N. of parapet wall. This 
point is the bench-mark of reference for determining value of 
zero of self-registering tide-gauge working a t  Apollo Bander. 

Q.T.S. On bottom step on N, side of main entrance to the Town 
&, Hall at  Bombay. I t  is a few inches S. of iron railing and 

immediately above arrow head which was the original 
bench-mark. 

T o p o g ~ .  
phic 

BJI.18 
47 B 

 BE^ 
4; B 

B x 0  
4 

BM.01 
7 

B E 2  
47 1s 

RM.9 
47 a 

47 8 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 51A. (Mehmadabad to  Dholka). 

Description of Bonch-mnrh-E 

... Destroyed. ... ... , . . 
... ... Destroyed. ... . 

Top of mile pillar No. 4, on main road from Kaira to 
Melimadabad. 

Top of mile pillar No. 3, on main road from Kaira to 
Mehmndabad. 

Top of mile pillar No. 1, on main road from Kaira to 
Mellrnadabad. 

Q.T.S. On steps of N, entrance to Kaira Church. 
0 

B.M. 

On upper surface of pillar of Kaira Station. This trigonome- 
trical station is situated ) mile W. of town of Kairaandabout 1 mile 
N.W. of village of Hariala. The station is built on high grou~ld 
abont 20 feet E. of the main road from I)llolka to Mehmada- 
bad, and consists of a masoul-y pillar about 34 feet high, 3 feet 
square at base and tapering up to 15 inches at top. 

Top of mile pillar No. 1, on main road from Kaira to 
Dholka. 

Top of mile pillar No. 2, on main road from Kaira to 
Dholka. 

Top of mile pillar No. 3, on main road from Kaira to 
Dholka. 

Top of mile pillar No. 4, on main road from Kaira to 
Dholka, 

Top of mile pillar No. 5, on main road from Kaira to 
Dholka. 

Top oE mile pillar No. 6, on main road from Kaira to 
Dholka. 

Top of mile pillar No. 7, on main road from Kaira to 
Dliolka. 

On upper surface of square pillar of Rardhu G .  T. Survey 
Station, lat. 22' 41' 6 5 " . 4 7 ,  long. 72' 35' 11'.744. A secondary 
etation of Gujarat Longitudinal Series. (For full descriptiou 
see Sy noptical Volume). 

Top of mile pillar No. 8, on main road from Kaira to 
Dholka. 

Top of mile pillar No. 9, on main road from Kaira to 
Dholka. 
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PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 51A. (Mehmadabad to Dholka,). 

Designation of 
Bench-merks Dietnnce 

from 
Corrected Elevation 

M e l ~ ~ ~ i n d a -  Description of Bench-marks 

Top of mile pillar No. 10, on main road from Kaira to 
Dholka. 

... ... ... ... Destroyed. 

Destroyed. ... ... ... ... 

Cross + on root of a kolhi tree in field No. 362 of Dholka. 

Destroyed. ... ... ... . . .  

Top of mile-stone No. 2, on main road from Dholka to 
Kaira, and 2 miles from Dholka. 

Destroyed. ... , , . ... ... 

0.T.s. On upper step of 9. entrance to travellers' bungalow at 
BoM, -Dliolka. 

Top of mile-stone No. 1, on main road from Dholka to 
Kaira and 1 mile from Dholka. 

Cross + on root of a lamarind tree i n  field No. 172 of 
DLolka, on S, boundary of field and close to Balm Talao. 

. . .  ... . . . .  Destroyed. . 
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DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 51B. (Anand t o  Pali). 

Deecription of Bench-marks 

Destroyed. ... . . .  ... ... 
Q.T.s. On coping oE N. parapet oE bridge No. 1. 

0 
H.M. 

Q.T.S. On trough of well named Nawa Kua, about 150 feet N. 
O M  of Ajapur village and about 100 feet E. of mile-post NO. 

4 OIL railway line between Anand and Bhalaj. Anand 
Taluka, Kaira District. 

... Destroyed. ... ... ... 

Rail opposite booking ofice of Bhalaj Railway Station. 

Q.T.8. On coping of N. parapet of bridge No. 20 close to mile- 
post No. 10 between Bhalrj and Dakor ll,ailway Stations. 

... ... ... Destroyed. ,.. 

Rail opposite booking office of Umreth Railway Station. 

0.T.s. On cr~lvert No. 29, about 200 yards E. oE Umreth Rail- 
,,OM. way Station. 

0.T.S. On N. parapet of bridge No. 33 near mile-post No. 15. 
B.M. 

Q.T.8. On N. parapet of bridge No. 39. 
B.M. 

Rail opposite booking office of Dakor Railway Station. 

... ... ... ... Destroyed. 

o.T.8. On coping of N. pnrapet of 1st railway bridge, ) mile W. 
, of mile-post No. 19 on line from Dakor to Thasra Hailway 

Stations. 

Q.T.8. On coping of S. pnrapet of hridge, ) mile E. of mile-post 
BF)M. NO. 22 between Dakor and Thasra Railway Stations. 

0.T.s. 0 1 1  N. parapet bf bridge, nhout 3 chai~ls W. of Thasra 
traveller*' I~ung:~low Iletween Dakar aud 'I'llasra Rnilnay 
St:~tions. 

Rail opposite booltir~g office at Thasra Railway Station. 
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PRECISE LEVELLING IN  INDIA, 1868-1908. 

Branch-Line 51B. (Anand t o  Pali). 

Dewription of Eonoh-mwks 

G.T.S. On platform of Thasra Railway Station. 
0 

B.M. 

G.T.8. On N. parapet of culvert, about midway between mile- 
BoM. posts Nos. 25 and 26. 

... Destroyed. ... ... . 

011 mark-stone on top of tower of Poeda G. T. Survey Tower 
Station, tat. 22" 65' 5#.26, loug. 73' 12' 42O.25. A priucipal 
statiou of Gujarat Longitudinal Series. (For full description 
see Synoptical Volume). 

... Destroyed. ... ... . 

On 5. parnpet of bridge, about 2 miles E. of Hangari Bs. village. 

... Deetroyed. ... ... ... 

Destroyed. , .,. ... .. 

- 
Corrected Elemtion 
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DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 51C. (Vasad t o  Cambay). 

Deeignation of  
. Benoh.marks Disbnce 

f ram 
Wusud 

Description d Bench-marka 

... Destroyed. ... ... ... 

Q.T.S. On N. parapet of bridge on main road from V a s d  to 
BoM. Borsad, about 3 chains E. of mile-stone No. 1 from 

Vasacl. 

G.T.S. On coping of well called Ka:;thariana Kun, I f ~ ~ r l o n g  
noM. E. of mile-stone No. 3, on main road from Vasad to 

Borsad, and 10 feet S. of road. Close to it is an arrow 
7 cut in masonry. The well is in lands oE Kanthariana village, 
Anaud 'l'aluka, Kaira District. 

Top of mile-stone No. 5, on main road from Vaaad to  
Borsad. The letters %:$ are cut on back of stone. 

... ... ... ... Destroyed. 

Top of mile-stone No. 7, on main road from Vasad to 
Borsad. The letters tTz, are cut on back of stone. 

G.T.Y. On S. platform of well called Danjiwala Kua, about 100 
noM, feet N .  of main road Vasad to Borsad, and about 4 

mile E. of Dawal village. The well belongs to Kuar- 
walabhai of 1)awal village, Borsad Taluka, Kaira District. 

Top of mile-stone No. 8, 011 main road From Vasad to 
Borsad. The letters %*z are cut on back of stone. 

Q.T.S. On well called Amtlia Bhagwana Kua, about mile 
ByM. S.W. of Daval village, and about 60 yards S. of main 

road from Vasad to Borsad. The letters %F are cut 
on N. wall of E, trough oE well. 

Top of mile-stone No. 9, on main road from Vesad to 
B o n d  The letters yz are cut on.back of atone. 

Top of mile-stone No. 10, on main road from Vasad to 
Borsud. The lettera are cut on back of stone. 

a.T.8-  On stone at bottom of slope leading out of Cambay Gate 
DF)M, at Borsad town. 

... ... Destroyed. . . ... 
... ... ... ... Destroyed. 
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PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 51C. (Vasad t o  Cambay), 

Designation of 
Bench.marks 

Description of Bench-mwke 

Boundary Pillar between Khanpur village (Borsad Taluka) 
nod Uneli village (Cambay State). The pillar is situated 100 
yards S. O F  Uneli village and 12 feet S. df cart-road from Uneli 
to Khaupur. Tlie letters G$i: are cut on upper surface of 
pillar. 

Destroyed. ... ... ... ... 
o.T.3. On stone at  S.W. corner of cattle trough of well called 
B?I. Bhagbirna Kua, i 0 0  feet N. of Ranoli village and ahout 

50 feet N. of cart-road from Borsad to  Cambay. A 
Hiodu temple, Matha-to-tali is 150 feet N. of well. 

a T . 8 .  On upper surface oE a block of masonry, 4 mile E,  of 
BoM. Virsad village and 20 Eeet N. of cart-road from Virsad 

to  Ranoli. 

O.T.R. On stone at  S. entrance to  tank. N.E. of and adjoining 
B%I. to  Virsad village, Borsad Taluka, Kaira District. 

Deetroyed. ... ... ... . 

Destroyed. ... ... ... ... 
G.T.%. at Camhay. Situated just o~itside E. sul,~lrbs O F  town at 
, j~inction of two cart-roads, Camhay to Uneli and Camhay 

Hatider to Kalodla. About 8 feet N. of hench-mark is a 
pakka well and same distance to E. is a block of masonry 
whirl1 has letters G.T.9. cut on its W. side. 

Destroyed. . . .  ... . . .  . . .  
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DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 51D. (Miyagam to Dabhoi). 

Diatance 
from 

1 1 l ~ ~ g a m  

nailer 

0.0 

1.4 

3" 

3'9 

4'9 

6'3 

8.6 

8'6 

8.8 

10.5 

,2.3 

13.1 

13'3 

14" 

Description of Bench-marka 

a t  Mipagam Railway Station. Embedded 6 inches below 
BoM. snrface of. ground at  S. end of station, 8 feet S. of 9 .  

wall of water closet on which letters are cut. 

BoM. to  Dabhoi. 
G.T.S. On N. parapet of bridge No. 3 on railway line, Miyagam 

G.T.5. On S. parapet of bridge No. 5 on railway line, Miyagam 
BoM. to Dabhoi. 

G.T.S. On S. parapet of culvert No. 7 on railway line, Miyagam 
to Dabhoi. 

C+.T.s. On E. abutment of clilvert No. 9, 8 chains S. of mile- 
post No. 5 on railway line, Migagam to Dabhoi. 

Q.T.9. On S. parapet of centre ablrtrnent of bridge No. 13 on Bs, railway line, Miyagarn to Dabhoi. 

Rail opposite booking office of Karvan Railway Station. 

Q.T.6. at  Karvan Railway Station. Situated 95 feet E. of E. 
B"!. wall of station, I 1  feet S. of well and I96 feet W. of E. 

semaphore. The letters *d;; are cut on side of well. 

0 T.S. On E. abutment of bridge No. 19 on railway line,Miyagam 
BoM. to  Dabl~oi. 

a.T.5. On N. parapet of culvertNo. 23011 railway line, Miyagam 
DoM. to Uabl~oi. 

0.T.s. On S. parnpet. of M. ahutment of bridge No. 26  on 
&, railway line, Miyagam to Dabhoi. 

Rail opposite booking office at  Mandala Railway Station. 

G.T.8. On 9. parapet of E. abutment of bridge No. 29 on 
,,%. railway liuc, Miyagem to Dabhoi. 

a . T s .  On S.  parapet of E. ahlitment of bridgc No. 31 on 
,&, railway l i r a ,  Miyxgam to Dahlloi. 

G.T.S. 0 1 1  N. parapet oE W. ablrtmcnt of bridge No. 33 on 
H21, rnilwny line, Miyagam to Dabhoi. 
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PRECISE LEVELLING IN INDIA, 1060-1909. 

Branch-Line 51D. (Miyagam t o  Dabhoi). 

Deson'ption of Benoh-rnnrks 

G.T.8. On N. parapet of W. abutment of bridge NO. 88 on 
railway line, Miyagam to Dabhoi. 

Rail opposite booking office at Nada Railway Station. 

0.T.S. On N. parapet of bridge No. 44l on railtr~y line, Miya- 
BoM, gam to Dnbhoi. 

0.T.s. On stone forming water trough of Raucborji's well, 
BoM, nbout 2 miles S. of Dabhoi and a few feet E. of cart- 

rontl from Dahhoi to Chaudmar. About 100 feet N. of 
well there is a newly constructed temple dedicated to Ranchorji. 

On top of rectangular protecting pillar of Sidhpt~r G.T. 
Survey Station, lat. 22'5' 16".21, long. 73' 28' jY"'81. A 
principal station of Singi Meridional Series. (For full des- 
cription see Synoptical Volume). 

Rail opposite booking o5ce at Dabl~oi Railway Station. 

a.T.8. at Dabhoi Railway Station. Embedded 6 inches below 
B%, surface of ground, to R.  of station, 14 feet from its 

N.E. and 98 feet from its S.E. corners. 

Corrected Elevation Designation of 
Bench-markn Distnnce 
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DESCRIPTIONS AND HEIGHTS OF BENCH-MARK%. 

Main-Line 52. (Sujawal to Shikarpur (sind)). 

Description of Benoh-marks 

Q.T.S. at Sujawal. Embedded in front verandah of Mukhtyar- 
kar's kachahri, flush with floor, opposite to gateway, and 
to  leEt of court room door, immediately below window, 2 

feet from wall, and 36 feet from S.E. corner of verandah. 

Q.T.8. On E. parapet of Sujawal bridge across Muhammad Wah, 
noM. 7 chains N.W. of Mukl~tyarkar's Itachahri. 

Q.T.6. On top of mile-stone No. 1 from Sujawal and No. XI11 
from Mirpur Batoro. 

Q.T.8. On E. end of N. abutment of bridge S.E. of Keharkagoth, 
&. 3 miles from Sujawal Mukhtyarkarate. 

Q.T.8. Embedded about 6 inches below ground level, 40 feet N .  
of road bridge across Ghari Wah 011 Sujawal-Mirpur 
road, about 4 miles Pronl Sujasal, 43 feet from E. end of 

N. parapet of bridge, 58 feet froru W. end of aame parapet, and 
47 feet from keystone oE arch on N .  side. 

Q.T.8. 011 top of mile-stone No. I V  from Sujawal and No. X 
BoM. from Mirpur Batoro. 

Q.T.S. On W. parapet of road bridge across Pinyari canal at  
noM. Dari, 68 feet from W. end of parapet. 

u.T.9. On stone coping of S.E. parapet of bridge across Mah- 
D%. muda Wall, 3 miles E, of Pir~yari canal a t  Dari. 

G.T.8. On N.W. parapet of culvert, 2 milea from Mirpur 
DoM. Batoro. 

G.T.8. at Mirpur Batoro. Embedded near S.E. corner oE 
B%. MukhtyarkarJs kachahri, 6 inches below ground level, 5 

feet from S. wall and 7 feet Crom E. wall of kachahri, 
128 feet from S. corner oE Police Station verandah, 184 feet 
from centre of E. gate aud 86 feet from ceutre of S.W. wall oE 
compouud. The letters U.11, are cut on 8. wall of kachahri. 

Q.T.8. On top of mile-stone No. 0 from Mirpur Batoro and 
NO. X I  from Laikpur, 7 chains E. of Mukhtyarkarate. 

Q.T.9. On W, parapet of road bridge across Shah Wah. 
1I.M. 

0.T.N. On N.W. parapet of road bridge across Batoro Wsh. 

BoM, 
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PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 52. (Sujawal to Shikarpur (sind)). 
- - - - - - - - - - 

Deaoription of Bench-marks 

0.T.s. On top of mile-stone No. VII from Mirpur Batoro. 
0 

B.M. 

0.T.S. On N. end of W. parapet of bridge across Joyo Wah at  
BcjM. Jhok. 

Q.T.8. at Jhok. Embedded 6 inchen below ground level, in 
B%, grounds adjoining Knlandar Shah's mausoleum, 60 feet 

from centre of S.E. door, 26 feet from middle oE E. door, 
29 feet from N.E. door leading to mosque, and 8 feet from 
wall on which inscription Gi:;6": is cut. 

v 
O.T.Y. On S. end of 2nd step leading into Pir Sahibno Shah's 
BoM. residence at  Bulri. 

0 a t  Stone Pillar. On upper surface of P.W.D. bench- 
B.M. 

mnrk No. 3P, on E. margin of high road, ( mile from 

Bulri. 

0 a t  Stone Pillar. On upper aurface of P.W.D. bench- 
B.M. 

mark No. E. of road, 2 miles from Bulri. 

a.T.8. at Stone Pillar. On upper surface of P.W.D. bench- 
o 

n . M .  mark No. y, E. of road, 3 miles from Bulri and 2 miles 

from Kambra Wah. 

0.T.s .  at Stone Pillar. On upper surFace of P.W.D. bench- 
H21. mark at  Kambrn Wall britlge, W. of S.W. end. 

Q.T.5. at Mir Wah. 1Smbedded 6 inches below ground, between 
old aud new canals, on W. nitle of bridge, about 6 nliles 
from Bulri village, 23 and 62 feet respectively from N. 

end and S. end oE W. r i n g  wall of old road bridge, and 23 
and 63 feet respectively from N. eud and S. end of W, wiug wall 
of new road britlge. 

0.T.S. On atone coping oE W. parapet of road bridge across old 
BoM. Mir Wah. 

On top of mark-stone, 1 foot below the upper surface, of Kanad 
Cf. T. Survey 'I'ower Station, ]at. 24' 55' 55".60, long. 68' 22' 
28".18. A pri~~cipal station O F  Karachi Longitudinal Seriea. 
(For full deacriptiou ree Synoptical Volume). 

0 at Stone Pillar. On upper surface of P.W.D. bench- 
U.M. 

mark No. ': , on E. margin of r o d ,  1 mile N. of B.M. 
No. 16. 

Distance 
from 

Sujawal 

m i l u  

22'4 

22.4 

22.6 

26.0 

26.5 

27' 8 

28.7 

30'1 

31 .4 

31'4 

32'6 

32'5 

Designal.ion 
Benoh-rnsrka 

Osodetio 

i , - a 
i10 

11 i 
* :  

; a - 
i l l  

. - 
i 11 

12 : 

: a . - 
i 1% 

1 3 ;  

14 

15 : 
. . 

! 1 - 
: l i i  

2 
. - 
i 1 5  

16 [ 

of 

TOL:f:- 

~9 
W U  

BM.60 
40U 

BM.61 - 
w u  

M U  

B X  
40D 

BY.54 
40L) 

B E 6  

B- 

- BM.67 
66 

BM.ffl - 
C U D  

~s w u  

Eso 
4uD 

Corrected E18vatioD 

Dynamic 

faet 

38 164 

36.076 

36.213 

50'218 

35'622 

36.025 

38.21~ 

4I.343 

45'363 

53'615 

82' ~9~ 

41'437 

Orthornetpio I - 
feet 
38.162 

36.07~ 

36.211 

50'215 

3 ~ ' ~ ~ ~  

36'023 

38'216 

41'340 

53.611 

82'293 

41,434 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 52. (Sujawal t o  Shikarpur (~ind)) .  

Ds~cription of Bench-mark8 

t 

0 a t  Stone Pillar. On upper surface of P.W.D. bench- 
B.M. 

mark No. , on E. margin of road, 2 mile. N. of B.M. 
No. 15. 

0 at Stone Pillar. On upper surface of P.W.D. bench- 
B.M. 

mark No. on E. margin of mad, 50 chains E. of 

Dhaudi. 

Q.T.5. On W. aide of most southerly pier of bridge across Hnsan &, Ali canal near Shahkapur. 

0 a t  Stone Pillar. On upper surface of P.W.D. bench- 
B.M. mark, on E. margin of road, 1 mile N. of Hasan Ali canal 

bridge near Sllahkapur. 

0 at Stone Pillar. On upper surface of P.W.D. bench- 
B'M' mark, on E. margin of road, 2 miles N. of Hasan Ali 

canal bridge. 

a t  Stone Pillnr. On upper suaface of P.W.D. bench- 
O mxrk, on E. margin oE road, 4 miles N. of Hasan Ali 

canal bridge and 114 chains S. of B.M. No. 23. 

a.T.8. at Stone Pillar. On upper surEace of P.W.D. hench- 
BoM. mark, on E. margin of road, 8 chaills S. of B.M. No. 23. 

a.T.5. a t  Oaja Wah. Embedded 6 inches below ground level, 
Bnu, OII  right bank of canal, 92 feet from pi!aster oE S W. 

wing wall, 118 fcet from water gau,be attached to bridge, 
and 25 feet S. of caual bank. The letters are painted ou 
I~ridge. 

0 e t  Stone Pillar. On upper snrface of P.W.D. bench- 
B * M  mark, on I. margin of mud, 2 miles N. of B.M. No. 23. 

0 at Stone Pillar. On upper aurfnce of P.W.D. bench- '.*' mark, on E. margin oE road, 2 miles S. of B.M. No. 25. 

0 s t  Masonry Pillar. Railway bench-merk No. 112, 2 
c b a i ~ ~ s  S. oE U.M. No. 25. 

a.T.s. nt Tnndo M~~hnrnmad Khan Rnilwny Station. Embed- 
derl W. of main entrance to stntion platform, 149 and 
145 feet respectively from N.W. and S.W. corners of 

station. 

Distance 
from 

Sujawal 

miled 

33'3 

35'3 

37'5 

'Z8" ' 

39'6 

4 , .  

42'4 

42-6 

44'0 

47.0  

49'1 

49'' 

Desipubion 
B e ! ~ c l ~ . ~ ~ ~ a r k l  

Qeodetio 

17 , 
18 

l9 

20 i 

/ 

22 i 

i . - 

23 

24 

i R  
i P 4  

. - b 
:44 

26 

- '  

of 

T O P I I C ~ R -  
pbic 

Bg 

BM.62 

4 0 ~  

HM.2 - 
I O C  

BM.3 

Bb1.4 - 
4uc 

R* 
me 

e.6 
40c 

401: 

RLB 
mc 

KO 
mc; 

=,I 
4 ~ c  

Corrected 

Dgnsmio 

fed 
41.j.57 

42.724 

54.475 

44'754 

47.868 

47.875 

47.471 

47.982 

48.523 

48.236 

58.883 

57'048 

Elerntion 

Orthomatrio 

/wr 
41'554 

42'721 

54'471 

44'751 

47.865 

47.871 

47.468 

47.978 

48.519 

48.334 

58.879 

57 '044 



g8 PRECISE LEVELLING IN INDIA, 1868-1909. 

Main-Line 52. (Sujawal to  Shikarpur (sind)). 

Designation of 
Beuoh.marke Distance 

from 
Bu]awal 

-- - - 

mi&# 

49'8 

51'4 

52'1 

53'3 

53'6 

55-3 

55'7 

5i.8 

I 

58.6 

59'5 

Qeodetio 
-. 

26 

27 

28 

29 

30 

31 

33 

33 

34 

35 

36 

- - - 

BX 
4°C 

DM?\ 
w c  

ntd.13 - - 
w c  

BM 14 

B M-16 
40C 

us116 
- 

En.!? 
4 0 C  

40G 

BM.19 
- 

B M  O) -- 4uc 

BM.ZI 
w c  

, 
Description of Bench-marks 

Q.T.8. On S.W. cap of abutment of bridge, near telegraph post 
BoM. B 

134 No. -. 
5 

+ at Masonry Pillar. Railway bench-mark No. 102, near 
B  

139 telegraph post No. >. 
22 

Q.Ts. On S. parapet of culvert, near telegraph post No. 
B $ , . B  

132 - 
1 3 '  

+ at Maaonry Pillar. Railway bench-mark No. 90, near 
B 

131 telegraph post No. -. 
It) 

Q.T.8. 0, 9. parapet of culvert, near telegraph post No. 
B%, B 

131 
15 ' 

0.T.H. Ou S.E. cap of abutment of bridge, near telegraph poet 
0 

B.%. B  
130 No. - -. 
9 

on S.W. parapet of culvert, near telegraph post NO. 
no. B 

128 - 
7 '  

+ at Wooden Post. Railway bench-mark No. 78, near 
B 
128 telegraph poet No. -. 
6 

0.T.S. 011 S.W. cap O E  abutment of bridge, near telegraph post 
0 

B.U. H 
126 No. -. 
5 

+ at Wooden Poet. Railway bench-mark, near telegraph 
B  

12.5 
poet No. --. 

10 

O T 8 .  at Kbathar Railway Station. Embedded W. of rail- 
way etstlon, 145 and 148 feet respectively from 
N.W. and S.E. cornera and 143 feet W, of centre of 

entrance to platform. 

Correoted 

Dynamic 

feat 
59- 81 I 

56.847 

56.001 

56.473 

56.190 

65.873 

57.630 

62.511 

60.084 

60.098 

60.126 

Elewtion 

Orthometrio 

fed 
59.806 

56'84% 

55'997 

56.185 

65.868 

57'625 

61,506 

60'079 

60'093 

60"'1 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 52. (Sujawal to Shikarpur (~ind)). 

, 

Description of Bench-marka 

a.T.8. On masonry base of N. distant signal at  Khathar Rail- 
way Station. 

G.T.9. On S.W. panpet of pipe, near telegraph post NO. 

B%. 
120. - 
9 

G.T.S. Ou S.W. parapet of bridge, near telegraph post No. 
n o  

119 - 
14 ' 

a.T.s .  Ou S. W. parapet of culvert, near telegraph post No. 

n o .  
118 
10 ' 

+ at Masonry Pillar. Railway bench-mark No. 11, f mile 
S.W. of mile-stone No. 116. 

G.T.S. On W. parapet of bridge, 2 miles E,  of Hyderabad railway 
U?I, station. 

Q.T.S. at I-Iyderabad Railway Station. On platform coping at 
*OM, E end above ramp. 

G.T.8. On S.E. end of verandah flooring immediately below us. tlie most easterly arc11 faciug platform at Hgderabad 
Railway Station. 

Q.T.S. at Hyderabad Railway Station. Embedded in E. end 
of verandrth flooring, flush with upper surface of same, 
5 feet from Rnilway Officers' Rest Room, 41 and 27 feet 

respectively from N.W. and S.W. corners oE lavatory, and 6 feet 

from B.M.No. 2-. 
43 

l'.W.D. at Kachal~ri, Hyderabad. Embedded S.W. of and 
u . ~ , l d S B  immediately faciug Treasury room door, 167 feet S. 

of W. corner of kachal~ri, 64 feet from S. corner, 70 
feet from centre of middle steps and 14 feet from water-tap N. 
of bench-ruark. 

On N.E. return wall of bridge, near telegraph post 
0 111 

B.M.  No. ;-. 
31 

Q.r.s. On N.E. cap of bridge, near telegraph post 
110 

No. 7. 
LO 

Q.T.9. On S.E. end of abutment at Gidu Bander end of bridge 
BoH. across the Indua River at Kotri. 

Corrected 

Dynamio 

feet 
62.060 

64,811 

63.759 

65.033 

66.929 

65.045 

66.898 

67.422 

67.499 

104'034 

67.813 

82.172 

90.035 

Dintsnce 
from 

Bujawal 

miles 

60. I 

63.5 

64'4 

65.5 

68.3 

68.8 

70.4 

70.4 

70.4 

7"3 

71.7 

73.' 

74'4 

Elevation 

Orthometric 

feet 
62.055 

64.805 

63' 753 

65.027 

66.923 

65.059 

66.892 

67.415 

67'492 

I 04.024 

67.806 

82.164 

90.026 

~ e s i ~ n a t i o n  of 
~ench.merks 

aaodetio T O P O P .  
phic 

37 j 

38 1 

39 : 

40 i 

4 1  

42 i 

4 3  

: 1 . - 
: 49 

! I 1  
; a  

: 
43 

I '  
i 3 

i 2 
: * 

. :  

: 3 
a 

r). 

B E 2  
10 u 

BN.23 -- 
400 

E4 
40 c 

BN.26 - .. - 
4 0 C  

sB= 
40c 

Bar.27 ,, 
BM.28 
QOC: 

BM.29 
4oc: 

FI&CI 
wloo 

R M . S ~  
JOC- 

FM.32 ,,-,- 

nM.33 
M U  

I)M.B4 
w u 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 52. (Sujawal to  Shikarpur (sind)). ' 

Distance 
from 

Bujswul 

m ilea 

75.1 

75'1 

75'2 

75.4 

7sS4 

76'5 

76m9 

77'9 

79.0 

80.0 

81.0 

82'0 

83. . 

84.1 

R ~ . ,  

87'1 

Designation of 
Benoh-mark 

I '  Qeodetio 

i 3 a  
143 

i 3b 
; a  

3c . - 
43 

i 3 d  : 5 

i !?? 
1 43 

i 3f 
; s  

i 4  . - 
i 4 3  

i 5 
; 

. ' - 
i43 

. - 
4 

i 8  
i4.3 

i 9 
i 4 3  

i . l o  - 
j 4 3  

l' 

; 4 3  

i l *  
143 

i . 13 - 
; 4 3  

Description of Benoh-mark0 

H.F.L.6690 at N.W.R. Flotilla Office, Kotri. Embedded 76 feet 
leg4 from N. end of office, 10 feet from cobbled wall on 

river bank, and 167 feet from the most westerly pier 
of Indus river bridge. (Railway bench-mark). 

River Gauge attached to S.E. pile of jetty at railway 
pumping station on Indus at Kotri. 

The most northerly mooring gun at Kotri, under a black- 
smith's shed, S. of bridge, belonging to Flotilla O5ce. 

Zero of at Kotri. On stone embedded on river 

Corrected 

Dynamio 

feet 
65.246 

63,875 

66.357 

66.693 

66.090 

64.236 

65.480 

66,659 

66.981 

66.402 

66.880 

69.365 

69'579 

70.650 

72.197 

75'627 

'Ogp' 

B x 6  
uc 

BK~ 
M C  

BM.87 

E x 8  
w c  

BM.39 
-iZi 

B,,, - 
WC 

 BE^ 
400 

BE 
40 C 

w c  

m . 4 4  
Juc 

B ~ S  
d o c  

40c 

BM.47 
2Tr 

400 

B Z 9  roc 

BE roo 

24.10 Feet 
Below thin stone 

Elewtiw 

Orthometrio 

feet 
65.240 

63,869 

66'351 

66.687 

66.084 

64' 230 

6.5'474 

66'653 

66'975 

66'396 

66'874 

'9.35' 

69'57a 

7 0 ' ~ ~ ~  

7"190 

75s6n~ 

bank E. of Indus lliver Commission Office. 
(P.W.D. bench-mark). 

A wooden water gauge on Indus river bank at Kotri, about 
3d 1 chain E. of B.M. No. =. 

O On top of mile-stone No. 23  Jerruck. 
No. I Kotri 

0 On top of mile-stone No. I1 from Kotri on road to 
Sehwan. 

0 On top of mile-stone No. 111 from Kotri on road to 
B.M. sehwan. 

B.M. 0 
On sehran. top of mile-stone No. 1V from Kotri on road to 

U.I.  0 
On Sehwan. top of mile-stone No. V from Kotri on road to 

0 On top of mile-stone No. VI from Kotri on road to 
B.". Sehwan. 

0 On top of mile-stone No. VII  from Kotri on road to 
B.Y. sehWan. 

0 On top of mile-stone No. VI I I  from Kotri on road to 
B.". Sehwan. 

0 On top of mile-atone No. I X  from Kotri on'road to 
B,,, se,,wan. 
0 On top of mile-atoneNo. X from Kotri on road to ".*. Sehwan. 

0 On top of mile-atone No. XI1 from Kotri on road to 
B.". Sehwan, 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 52. (Sujawal to Shikarpur (sina)). 

Corrected 

Dynamic 

feel 
72.311 

78.027 

69,315 

70.984 

69.396 

71 '224 

69.589 

72-34 

70'541 

77.206 

81.530 

73'471 

74'475 

Designation 
Bench.mnrks 

Qeodetio 

i - l4 
4 

44; 

45 i 

46 

47 j 

j a 
I47 

a ; 

i a 
j i i  

49 

60 

6 1 

62 

63 

Dietance 
from 

Snj ewal 

miled 

87-1 

71'5 

74'0 

75' 7 

76.6 

76. 

78'7 

79'5 

go.q 

.6 

g2. I 

83'7 

83'9 

Elevation 

Orthometrio 

fd 
72'304 

78.019 

69.308 

70'977 

69.389 

71.217 

69.582 

72'339 

70'534 

77.198 

81.521 

73.463 

74-47 

of 

Top'iI",PB. 

BXI 
40c: 

=2 
40 c 

B X 3  

M C  

B E 5  
4uc 

B x a  
~ O C  

B E 7  
400 

Bs 
400 

B E 9  
MC; 

% 
40 C; 

BM.61 -- 
400 

R i I  
M U  

8 1 . 6 8  
&iY 

Description of Bench-marks 

at G.T.B. Bench-mark. On top of stone prism, 189 feet 
from mile-stone No. 12, Kotri and bearing 326' 

from same. 

Q.T.S. On 2nd pier, counting from N. of railway bridge over Bs, Fuleli canal. 

G.T.9. On S.E. cap of bridge, near telegraph post No. 
O 116 B.bI. -. 

2 1 

a .T . s .  On S.E. cap of bridge, near telegraph post NO. 
O 118 B.M. -, 

15 

a . p  On W. cap of bridge, near telegraph post No. 
119 B.M. - 
1 0  ' 

13.T.s. at Rahoki Railway Station. Embedded in E. corner of 
masonry base of home signal immediately in front 
of station house, and 17 feet N.E. of telegraph post No. 

I t  is 30 feet from N.E. and W. corners of station, and 
11 ' 

about 4 chains S.E. of pakka well. 

O.T.8. On W .  cap of bridge, near telegraph post No. 
0 12, B.M. - 

14 ' 

8.T.B. at Kl~atian Road Railway Station. Embedded under 
B%. S.E. arch of passengers' waiting hall, 2 feet from nearest 

wall, 23 feet from W. corner of hall and 21 feet from 
E. corner of station building. 

0 . T . s .  On W .  cap of bridge, near telegraph [post No. 
O 123 B.M. - 

9 '  

t On E. parapet of bridge, near telegraph post No. 
- 12' (Railmy bench-mark). 
12'  

125 a.T.8.  On W. cap of bridge, near telegraph post No. - . 
0 1 
B.M. 

aT.s. On masonry base of S. Points signal at Allahdino Sand 
lI%. Railwaystation. 

o.T.s. at Allahdino Sand Railway Station. Embedded at N.E. 
Bav. end of station platform, 139 and 163 feet respectively 

from S. W. and S.E. corners of menials' quarters, 25 feet 
from N.E. corner of wooden palings of platform enclosure, and 
244 feet from S.E. corner of verandah of station building. 



96 PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 52. (Sujawal to  Shikarpur (sind)). 

Description of Bench-marke 

Q.T.S. o On stone slab let into W. cap of bridge, near telegraph 
128 

B.M. post No. 7. 
2 

130 
O.T.S. On W. parapet of culvert, near telegraph post NO. 12. 

o 
B.M. 

132 
O.T.S. On S.W. cap of bridge, near telegraph post No. 11. 

0 
B.M. 

1 3 4  
o . T . ~ .  On W. parapet of culvert, near telegraph post No. 7. 

0 
B.M. 

135 
Q.T.8. On W. cap of bridge, near telegraph post No. --;-a 

0 22 
B.Y. 

G.T.9. On masonry base of S. Points signal at  Udero La1 
BoM, Railway Station. 

Q.T.S. at Udero La1 Railway Station. Embedded in N.E. end 
u%, of station platform, 245 feet from S.W. corner of 

station building, 117 and 177 feet respectively from 
S.W. and S.E. corners of me~~ials '  quarters, and 31 and 26 feet 
respectively from N.E. and S.E. coruers of wooden palings of 
platform enclosure. 

0.T.B. On W. parapet of culvert, near telegraph post No. 
178 U.M. _I_ 
18 

G.T.8. On W. cap of bridge, near telegraph post No. 
0 140 B.M. - 

1 4 '  

Q.T.s. On W. parapet of culvert, near telegraph post No. 
O 142 

B.M. - 
1 1 .  

t On N.E. cap of bridge, near telegraph post No. 
- 143 

, (Railway bench-mark). 

" . y .  On S.W. cap of girder bridge, near telegraph post No. 
U.M. 144 

1 0 '  

On W. parapet of culvert, near telegraph post No. 

146, 6 

0.T.s. On masonry bwe of 9. Pointa sigual at Tando Adam 
Railway Station. 

Corrs~hd 

Dymmic 

feel 

81 -949 

72.466 

81.445 

74.328 

77'972 

77'467 

79'593 

73.288 

79'389 

73'624 

80'257 

79.656 

7Y307 

75.392 

Distance 
f rom 

Sujnwal 

milea 

85.2 

87.6 

89.6 

91. 

93" 

93'5 

93'8 

95'8 

97'7 

99'5 

Elmtion 

Orthometrio 

feet 
81.940 

72,458 

82.436 

74'320 

77'963 

i7'458 

~ 9 . 5 ~ 4  

73'l79 

79'3'0 

73'615 

80'247 

79'64t 

7z'291 

75.3': 

Deaignetion 
Bench-marks 

~ e o d e t i o  

54 j 

55 j 

56 ! 

57 I 

58 

59 / 

60 i 

61 i 

62 

63 

64 / 

of 

T"pyEm- 

Bx 
4 0 c  

%65 
400 

KM-66 
roc 

BM.67 - -  

40  C: 

B2 
.,0 c 

c 

BXO 
4ul: 

BE 
,C 

R J  
WC: 

BXS 
4 0 0  

400 

65 

6 

6 7 ;  

saa.75 
4 0 c  

BY.76 

Bx7 ,, 

101.4 

103.3 

103.6 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKB. 

Main-Line 52. (Sujawal to  Shikarpur (~ind)).  

Description of Bonoh-marke 

Q.T.8. at Tando Adam Railway Station. Embedded in N. end 
B%. of station platform, 4 chains from centre of pakka well 

near northen water tank staging, 27 feet from N.E. end 
of wooden of platforn~ enclosure, 28 feet from ramp in 
platform and 231 feet from S.E. corner of etation building. 

a.T.8. On W. parapet of bridge, near telegraph post No. s' 6 
n%, 

150- 
Q.T.S. On W. parapet of bridge, near telegraph post NO. 7 

0 
B,M. 

151 
G.T.S. On W. parapet of bridge, near telegraph post No. w. 

B,M. 0 

153 
a.T.8. On S.W. cap of bridge, near telegraph poet No. x. 

o 
B.Y. 

155 
O.T.S. On S.W. parapet of bridge, near telegraph poet No. -. 4 
BoM. 

167 
O.T.S. 0 u  W. parapet of culvert, near telegraph post No. -. 1 

Q.T.9. On S.E. corner of masonry base of 5. Points signal at 
Shahdadpur railway station. 

a.T.8. at Shahdadpur Railway Station. Embedded at N. end 
A, of station platform, 2 chains from S.E. and N.E. 

corners of traffic menials' quarters, 28 feet from N.W. 
corner of wooden palingn. 28 feet from N. end of platEorm 
above ramp and 4 chains from N.E. corner of etation building. 

G.T.9. o On 5. end of W. abutment of bridge, near telegraph 
159 

post NO. 
8 

a.T.8. On W. parapet of drain, near telegraph post No. 
161 B.M. 
8 '  

a.T.8. On W. parapet of culvert, near telegraph post No. 
O 162 U . I .  -, 

2 3 

o.T.9. 0 On S. end of W. abutment of bridge, near telegraph 
164 

B.Y. post NO. - 
19 ' 

Corrected 

D p m i c  

feat 

77.387 

78'847 

80.413 

79.138 

80.434 

81-84, 

79.561 

83.107 

85.715 

86.752 

82.1 10 

82.035 

84.756 

Distance 
from 

Sujawsl 

miles 

103.8 

"5'3 

107'3 

108.7 

, . 

112'2 

114.1 

"5.5 

"5.7 

116.4 

118.4 

I%O . o 

121.9 

Elemtion 

Orthometric 

feet 

77'377 

78.837 

80.403 

79.128 

80.424 

81 -830 

79.550 

83.096 

85.703 

86.740 

82.099 

82.024 

84.744 

Dempation 
Bonch-marks 

Oeodetia 

681 

69 

70 

7 1 :  

72 ; 

7 3 ;  

74 

75 i 

76 , 

77 : 

7 8 :  ' 

7 9 ;  

8 0 :  

- 

of 

T"$r 

40 0 

B 3 9  
400 

PO0 

4 o o  

- sar.ea 
400 

eoc: 
s3 

Z!E 4o 

BM.85 
w o 

E e r ;  
ac 

!"!! 
400 

s58e 
40c: 

!!!!A9 

E!!Ln 
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Distence 
from 

Sujawal 

milea 

I 24 '3  

124'5 

125.6 

127.2 

129.0 

130.6 

"3O.9 

131" 

132'2 

134'2 

135'4 

137'9 

140.1 

Main-Line 52. (Sujawal to  Shikarpur (and)). 

Corrected Elevation 
Dearniption of Bench-msrka 

Designation of 
Benoh-msrh 

0.T.s.  On N. end of masonry base of 9. Points signal at 
noM. Lundo railway station. 

(f.T.8. at Lundo Railway Station. Embedded in N.W. end of 

B\. station platform, 4 chaius N.W. of N. corner of station 
buildir~g, 3 chaius from N. corner of station master's 

quarters and 30 feet from N.W. corner of wooden paling of 
~latform enclosure. 

0.T.S. On W. parapet of drain, near telegraph post No. 
0 168 

B.Y. -. 
la  

0.T.s.  On W. parapet of drain, near telegraph post No. 
O 170 

B.Y. - *  
3 

(f.T.9. On W. parapet of culvert, near telegraph post No. 
n.u. O -. 171 

2 1 

0.T.s. On N. end of masonry base of 9. Points signal at 
Sarhari railway station. 

Q.T.8. at Sarhari Railway Station. Embedded in N. end of 
~tat ion platform, 4 chains from N.E. corner of station 
huiltliug arid 30 a:~d 24 feet respectively from N.W. and 

N.E. corners of wooden paliug oE platEorm enclosure. 

G.T.3. On W, parapet of drain, near telegraph poat NO. 
0 

D.Y. - 
PI ' 

Q.T.8. On W. parapet of culvert, near telegraph poet No. 
B.M. O - 175 

3 '  

0 
O.T.8. On W. end of 9. abutment of bridge, near telegrnph 

177 post No. -. 
1 

0.T.S. On S. end oE W. abutment of bridge, near telegraph 
0 178 
B.M. post No. -. 

8 

0.T.s.  Ou W. end of S. abutment of bridge, near telegrnph 
0 180 poat No. -- 

I 9  ' 

0.TY. On W. parapet of drain, near telegraph poclt No. 
B.M. O - 182 

22 . 

H I  ; 

82 

83 ; 

84 

85 i 

86 

87 j 

88 : 

89 ; 

90 i 

91 i 

9 2 j  

gs i 

BM.1 
40tl 

BM.2 
408 

408 

!!% 
a n  

BE%! 
408 

BM.6 

5 7  w n  

BM.e 
40B 

"M.9 
40n 

R E 0  g O B  

BM.11 -- 
w n  

BY .I z -- a n  

Mt)  

feet 
89.827 

91.046 

90.103 

89.847 

87 '754 

92' 749 

93.685 

90'008 

90'214 

94.607 

96.595 

98.767 

97.062 

fael 
8 9 . 8 1 ~  

91.033 

go.090 

89.834 

87'74' 

92'735 

93'67' 

89'995 

9°"00 

94'593 

96'580 

98'75' 

97"" 
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Corrected Eleve.tion 

Main-Line 52. (Sujawal to  Shikarpur (~ind)).  

Dosoription of Bench-marks 

a .T .8 .  On S.W. cap of bridge, near telegraph post No. 

B.M. O -. 184 
10 

a.T.s. On N. side of masonry base of S. Points signal at  
BoM. Nawabshah railway station. 

G.T.S. at Nawahrhal~ Railway Station. Embedded in N .  end 
of statiol~ platform, 256 feet N. of N.E. corner of station 
bllilding, 21 ; t ~ ~ t l  23 feet respectively from N.W.  ~ 1 1 ~ 1  

N.R. corners of wooden palillp of platform enclostrre and 125 
and 142 feet respectively from N.E. aud S.E. corners of menials' 
quarters. 

a . T . s .  On masonry pillar on W. side of railway line, near 
mile-plate No. 186. 

0 . T . s .  On masonry pillar on W. side of railway line, near Bs. mile-plate No. 188. 

G.T.S. On masonry pillar on W. side oE railway line, near 
mile-plate No. 190. 

G.T.S.  On masonry pillar on ,  W. side of railway line near 
UoN, mile-plitte No. 192. 

a.l'.s. On N side oE masonry base of S. Points signal at  
Bucl~eri railwag station. 

G.T .8 .  at Ducheri Railway Station. Embedded in N .  end of 

O M  pl:ltt'o~.~n, 257 f re t  N. of N . E  c o r ~ ~ e r o l  station building, 
29 a r~d  25 feet respectively from N.W. nlld N.E. corners 

of woodelt 11ali11g of plntl'orm enclos~~re  201 feet N.E. oE p;~ltkn 
well in station yatrd nut1 177 feet frorn N.E. corner of statior~ 
~~lnster'a I I O U L ~ .  

a . T . s .  On masonry pillar on W. side of railway line, near 
ByM. mile-plate No. 194.. 

G.T.S. On mnsonry pillar on W. aide of railway line, near 
BoM. mile-plate No. 196. 

o .T .8 .  On masonry pillar on W. aide oE railway line, n e a ~  
mile-plate No. 198. 

0 . T . s .  0 1 1  N .  side oF masonry base of S. Points eignal at  D a u ~  
,$jM. railway station. 

Distance 
from 

Sojawal 

milea 

1 4 1 . 6  

141 .6  

I4' ' 9  

143. I 

'45' 

147'1 

'49'' 

1 4 9 ' ~  

'49'9 

151.1 

Is3' ' 

'55' 

'57'4 

Dynamic 

Designation 
Beneb-n~arlrs 

Geodotic 

,, 

9 5 ;  

96 i 

97 j 

98 i 

99 , 
100 i 

101 j 

102 ' 

103 

104 1 

105 ' 
'06 

Orthometric 

of 

T O ~ ~ ~ m .  

8 0 B  

B X S  w n  

40 U 

BM.17 - 
40 tl 

~ 8 1 . 1 8  

B-ML9 
M U  

nM.20 - 
40 n 

~o u 

n ~ . ? a  
Jou 

!?!!!za 
40 u 

nh1.24 
w n  
- 

n~ - 25 
M u 

n n r . 2 ~  -- - 
w u 

feet 

99'967 

I 
feet 

99'95' 

100.160 

101 .old 

97'787 

lor '468 

100.144 

101.002 

97'771 

101'452 
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Main-Line 52. (Sujawal to Shikarpur (sind)), 
- - - -  

Doaignotion 
Bench-msrka 

Qoodetio 

107 

1 0 8  

109 

110 i 

111 i 

112; 

113, 

114 i 

115 ; 

116 

117 i 

118; 

119 j 

120 / 

C o m ~ t e d  

Dynsmio 

fed 
118.156 

114.480 

I 16.695 

118.467 

119.988 

126.569 

127.904 

125.082 

127.738 

128.874 

133'197 

131 '078 

133.605 

137.380 

Distnnce 
from 

Snjnm~d 

mile8 

158'3 

160.2 

164.2 

166.3 

166.6 

166.9 

168.8 

169.6 

I71.5 

173'6 

175.2 

'77'9 

of 

%7 
40 B 

BM.28 - .- 
40B 

E9 
JOB 

BM.30 
40 B 

B2 
4 u n  

EN* 
4ot1  

831.33 
40 8- 

- Bar.34 -- 
U H  

ear.? 
a n  

EM:?? 
4 0 B  

BM.37 ---  - 
40B 

RM.38 
W U  
- 

83.9' 
4 0 n  

B~ 
408 

Elemtion 

Orth~metn.~ 

1 1 8 ~ ~ ~ ~  

114.460 

116.674 

118.446 

119.966 

126.546 

127-880 

12.5'059 

127.714 

128.8jo 

133"7' 

13''053 

133.57~ 

1 3 7 . 3 ~ ~  

/ 

Desoription of Benoh-marke 

a T . 5 .  at Daur Railway Station. Embedded in N. end of 
B%, station platform, 257 feet from N.E. corner of station 

building, 199 feet from centre of pakka well in station 
yard, and 28 and 24 feet respectively from N.W. and N.E. 
corners of wooden paling of platform enclosure. 

a.T.5.  On S.W. wing wall of bridge, near telegraph post No. 
0 201 B.M. -. 

5 

o.T.5. On masonry pillsr on W. aide of railway line, near mile- 
n%. plate No. 203. 

G.T.8. On masonry pillar on W. side of railway line, near 
mile-plate No. 205. 

Q.T.S. On masonry pillar on W. side of rsilway line, near 
mile-plate No. 207. 

G.T.8. On N. side of masonv base of 9. Pointseignal at Bandhi 
OM, railway station. 

Q.T.8. at Bandhi Railway Station. Embedded in N,  end of 
station platEorm, 248 feet N. of N.E. corner of station 
building, and 29 and 22 feet respectively from N.E. and 

S.R. corners oE water-pumping house. 

O.T.3. On W. parapet of culvert, near telegrsph post No. 
O 209 U.M. 

19 

Q.T.8. On W. parapet of culvert, near telegraph post No. 
0 211 11.Y. -. 

14 

~ " 8 .  o n  W. parapet of culvert, near telegraph poet NO. 
B.Y. 0 *x. 

12 

G.T.8. 0 On 214 S.W. return wall of bridge, near telegraph post No. 
B.M. -. 

9 

G.T.8. On W. parapet of culvert, near telegraph post No. 
0 

n.M.  zls 
10 ' 

U.T.S. o On W. parapet of culvert, near telegraph post No. 
B.M. 218, 

2 

o.T.8. o On W. parapet of culvert, between telegraph poata Nos. 
220 BY. 
18 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Main-Line 52. (Sujawal to Shikarpur (~ind)).  

Corrected 

Dynamic 

feel 

140.542 

140.764 

140'255 

141'669 

137' 139 

144,960 

145.033 

144.414 

145'403 

150'477 

153'452 

153' 71 7 

Designstion 
Bench-marks 

Qeodetio 

121 1 

122; 

123 

1211 

125; 

126 

! 

l a . - 
i 126 

127 ! 

128 

129 

'So, 

i . -  a 
j 130 - 

Distanca 
from 

Sujawal 

miles 

'79'6 

179'6 

L81. 

183.2 

1~5.4 

187.4 

,4 

1g9.7 

191 .9 

193.6 

195'* 

'95'4 

Elevation 

Orthometrio 

feet 

140.514 

140.736 

140.227 

141.640 

137' 1 1  1 

144'930 

14.5'003 

144'384 

145'372 

150.445 

153'419 

153.684 

of 

EM." 
M B  

sX 

~ ~ . 4 3  

B= 
4 o B  

~2 
40tl 

BE6 
4 0 1 )  

~7 a n  

B.M..a 
40 8- 

B* 
4 0 B  

? M . ~ ~  

iin 

B81.51 
w n 

B M . ~  
40 B 

Description of Bench-marks 

Q.T.8. a t  Pad Idan Railway Station. Embedded a t  S. end of 
B%. station platform outside enclosure, 198 feet from S.E. 

corner of station building, 7 chains from N.W. corner 
of S. signal box, 50 feet from S.W. corner of wooden paling 
surroutlding platform, 74 feet from semaphore on main line, 
and 10 feet from platform copiug above ramp. 

Q.T.9. On platform coping a t  Pad Idan railway atation. 
0 

l3.M. 

0.T.S. On S. W. abutment of bridge, near telegraph post 
0 224 B.M. No. . 

1 

On S. W. abutment of bridge, near telegraph post 
226 B.M. NO, -. 
2 

228 
G.T.S. On W .  parapet of drain, near telegraph post No. -a 

noM, 
7 

a.T.8. at Bhiria Road Railway Station. Embedded a t  S. end 
of platEorm outside enclosure, 267 feet S. of S.E. 
corner of station building, 133 feet from S.E. corner of 

trafEc meuials' quarters, 32 feet from S.W. corner of paling, 
and 18 feet from end of platform coping above ramp. 

G.T.8. On platform coping at  Bhiria Road railway atation. 
0 

B.M. 

Q.T.s. On W. parapet of culvert, near telegraph post 
0 232 B.M. NO. -. 

14  

On masonry pillar on W. aide of railway line, near 
0 234 

"aM. telegraph post No. -. 
18 

237 G.T.s. On W. parapet of bridge, near telegraph post No. -. 
10  

Q.T.8. at Kandiaro Road Railway Station. Embedded a t  S.  
A, end of platform outside enclosure, 277 feet from S.E. 

corner of station building, 32 and 4 feet respectively 
from S.W. and S.E. corners of paling, aud 214 feet from S.E. 
corner of atation maater's house. 

a.T.8. On masonry pillar embedded in platform of Kandiaro 
DoM. Road railway station. 
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D&glmtiun 
Benoh-mmkm 

Qeodetio 

181 ! 

132 1 

133 j 

134 j 

i a 
, - 
i 134 

135 

136 

137 i 

138 

199  

i a , -  

i139 

140 i 

Dishnce 
fflm 

Sujewnl 

milst 

'97.7 

200.1 

202'0 

203'9 

204.2 

204'2 

205.6 

207'7 

109'9 

111.7 

212.1 

of 

TOp'by 

- BY.1 
MA 

BE!. 
MA 

DM.!? 
COA 

By.4 
M A  

E!? 
M A  

WA 

%! 
W A  

UJA 

B2 
44A 

BY.IO 
M A  

BM.11 - 
4 4 A  

I O A  

Main-Line 52. (Syjawal to  Shikarpur (si~d)) .  

Demoription of Bench-msrks 

Q.T.8. On W. parapet of bridge, near telegraph poat No. 
0 24Q B.M. -. 

14 

Q.T.0. On W. parapet of drnin, near telegraph post No. 
O 243 B . I .  .- 

22 ' 

o.T.8. On W. parapt  of drain, near telegraph post No. 
0 
B.Y. 2? 

22 ' 

O.T.8. On W. parapet of bridge, near telegraph poat No. 
B 0 Y . 2 5  

19 ' 

Q.T.8, at Mahrabpur Rnilway Station. Embedded outside 
paling at S. end of platform, 4 feet from S.E. end of 
paling, 269 feet from S.E. corner of station building, 

29 feet from S.E. coner of pumping house, 135 feet from nor- 
thernmost block of menials' quarters, and 10 feet from S end 
of platform coping above ramp. 

o.T.8. at Mahrabpur Railway Station. On platform coping 
,&. in front of atation building. 

o.T.9. On W. parapet of bridge, near telegraph poat No. 
O 248 B.Y. - 

12 ' 

0.T.s. On W. parapet of drain, near telegraph pout No. 
O 250 U.M. - 

12 ' 

o.T.3. On W. parapet of culvert, near telegraph post No. 
0 

B.M.  5.;. 
17 

O.T.3. On W. parapet of culvert, near telegraph post No. 
&, 254 

13 ' 

c.T.8. at Setharja Railary Station. Emhedded outaide paling 
BoH. at S. end of platform, 278 feet from S.E. corner of 

station building, 31 feet Erom S.W. corner of paling, 
and 4 feet from S.E. eud of same. 

o.T.8. at Setharja Rsilray Station. On mosonry pillar in 
B%. platEorm in front of station building. 

141; 
o T . 8 .  On W. parapet of bridge, near telegraph pont No. 

O 256 B.M. -- 
23 ' 

2rq.z 

Corrected 

Dpnemio 

y d  
150.815 

154.763 

157.594 

154,145 

157.151 

157,599 

155,206 

156.715 

160.188 

160.696 

163.930 

163.985 

Elevation 

O r t h o m ~ o  

feat 

150'78~ 

154.719 

157'559 

154'110 

157.116 

157'564 

155'17I 

156.~79 

160'IS1 

1~0.~59 

163'890 

1 ~ 3 ' ~ ~ '  

1 6 ~ ~ 0 4 4  16''006 
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Dpamio Orthometrio I 
I 

Main-Line 52. (Sujawal to  Shikarpur (Sind)). 

Deecription of Benoh-marb 

Q.T.8. On W. parapet of bridge, near telegraph post No. 
0 258 B.M. - 

16 ' 

G.T.S. On S.W. wing wall of bridge, near telegraph post NO. 
0 
B.M. 260 

13 ' 

O.T.8, at Ranipur Railway Station. Embedded outside paling 
B%. at S. end of platform, 281 feet from S.N. corner of 

station building, 129 feet from S.E. corner of menials' 
quarters, 31 feet from S.W. corner of paling, and 4 feet from 
S.E. end of same. 

Q.T.8,  at Ranipnr Railway Station. On masonry pillar in 
BoM, front of station building. 

a.T.s. Ou W. parapet of bridge, near telegraph post No. 
B.M. O 262 - 

22 ' 

G.T.s- On S.W. return wall of bridge, near telegraph post No. 
O 264 B.M. -, 

11 

Q.T.6. at Gambat Railway Station. Embedded outside paling 
=OM, at S. end of platEorm, 269 feet from S.E. corner of sta- 

tion building, 127 feet from S.E. corner of menials' quar- 
ters, 10 Feet from S. eud of platform above ramp, and 4 feet 
from S.E, end of paling. 

Q.T.S. 0 On ooping of platEorm at Qambat Railway Station. 
B.M. 

Q.T.8. '3 On W. end of P. abutment of bridge, near telegraph 
266 

B.U. post No. ,. 
13 

Q.T.8. On W. parapet of drain, near telegraph post No. 
0 268 
B.M. -. 

4 

a.T.8.  On W .  parapet of culvert, near telegraph post No. 

BcjM. 270. 
4 

Q.T.9. 0 On 2,2 W. parapet of culvert, near telegraph poet No. 

B.M. -. 
24 

Distsrtce 
from 

Sojawal 

mile8 

2 1 5 . 8  

217.6 

"7.9 

"7.9  

2 2 0 ~ 0  

' 6  

222'2 

222 .3  

224.1 

225.3 

227'3 

2 3 0 . 1  

Deaignotion 
Bench-marks 

Geodetio 

1421 

14.3; 

i a . - i 143 

145; 

14; 

i a . - 
il46 

147; 

148 i 

l A 9  

150 j 

I :  . . 
i a . . , 

, I r j o  

1 i 

of 

T°FEf::on. 

80A 

B%6 
40 A 

B 3 6  
M A  

BM.17 

80A 

BM.l\21 ;* 

B M O  
M A  

'FG?! Q O A  

BM22 
40 A 

l 3 M  23 - 
r o A  

11u.z~ 
40 A 

??I?! 
40 A 
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Main-Line 52. (Sujawal to  Shikarpur (~ind)). 

Description of Benoh-marks 

0.T.s .  a t  Tando Mustikhan Railway Station. Embedded 
outside paling at S. end of platform, 269 feet from 
S.E. corner of station building, 10 feet from S. end of 

platform coping above ramp, and 4 feet from S.E. end of 
paling. 

o.T.s- On coping of platform a t  Tando Mustikhan Railway 
noJd. Station. 

G.T.D. On masonry pillar on W. side of railway line, near mile- 
B%. plate NO. 275. 

G.T.S. On masonry pillar on W. side of railway line, near mile- 
BoM. plate No. 277. 

0.T.a. On W. parapet of drain, near telegraph post No. 
0 278 

B.M. -. 
2 1 

G.T.8. On W. parapet of drain, near telegraph post No. 
O 280 B.M. - 

YO ' 

0.T.Y. at Khairpur Mir'a Railway Station. Embedded outside 
,,OM, p ~ l i n g  at S. end of platform, 262 feet from S. corner 

of station building, 156 feet from N.E. corner of Sub- 
Platelayer's house, 4 and 27 feet respectively from S.E. and S.W. 
ends of paling, and 9 feet from S. end of platform coping 
above ramp. 

0.T.Y. at Khairpur Mir'a Railway Station. On coping of plat- 
,,OM. form in front of station building. 

0.T.S. On W .  parapet of culvert, near telegraph post No. 
O 281 B.M. -. 

21 

O.T.0. 0. masonry pillar on W. side of railway line, near mile- 
nohl. plate NO. 285. 

0.T.s .  On masonry pillar on W. side of railway line, near mile- 
,,OM, plate NO. 287. 

0.T.S.  On mnaonry ~ i l l a r  ou W. side of railway line, near mile- 
&. plate NO. 289. 

Q.T.9. at Begmanji Railway Station. Embedded outside 
L;oM. paling at S. end oE platform, 282 feet from S.E. 

corner of atation buildi~rg, 185 feet from S.E. corner of 
menials' quartere, 4 feet from S.E. end of paling, and 27 feet 
from S.W. corner of same. 

Corrected 

Dynamio 

feet 
180.972 

180.72; 

179' 908 

180.989 

177.799 

181.389 

191.018 

190.069 

185'519 

191.412 

192.093 

191.916 

193.428 

Distnnce 
from 

Sujrwnl 

miba 

231.2 

'3I.3 

232.1 

l34.I  

,236.0 

138,0 

239'8 

239'8 

Elevation 

Orthometria 

180.927 

180'682 

I 79'863 

180.943 

177'754 

181.343 

190.969 

I9O'O2O 

18.5'47' 

191'363 

192'043 

19''866 

193.3~' 

Desipstion 
Bench-marks 

&,odetic 

151 

152 

153 ! 

154: 

155 j 

156 ; 

157 

158 j 

159: 

of 

T O ~ o ~ m -  
phic 

M A  

n ~ 7  
.ro A 

406 

BM.28 
a 

%O 
40 A 

B".R' 
406 

B1.32 

Bx3 
ru A 

160 i 

161 

162 j 

i . - a 
i 162 

~ l 1 . 8 6  -- 
W A  

R M 3 6  
-4~-A- 

s M . n  
M A  

BM.38 

2e(.l 

246 .. 

247.3 



DESCRIPTIONS AND HEIGHTS OF  BENCH-MARKS. 106 

Main-Line 52. (Sujawal to Shikarpur (sind)). 

Description of Bench-marks 

G.T.S. at  Begmanji Railway Station. On masonry pillar in 

BF)M. platform in front of station building. 

G.T.S. On masonry ~ i l l a r  on W. side of railway line, near 
BoM. mile-plate NO. 291. 

G.T.8. On W. parapet of bridge, near telegraph post No. 

B.Y. O 292 2- 
22 ' 

On masonry pillar on W, side of railway line, near 
B e .  mile-plate N o  295. 

G.T.S. 0 On W. parapet of bridge, near telegraph post No. 
EM. 296 

22 ' 

Q.T.s. at  Rohri Junction Railway Station. Embedded S.E. of 
island platform near extreme end of ramp, 127 feet 
from N.E. corner of W. gate of station building on 

hill, 47 feet from S.W. corner of passengers' waiting shed, 213 
feet from S.W. end of goods shed platform coping above ramp, 
and 114 feet from W. water column. 

O.T.s. On N. copiug of island platform under overbridge a t  
BoM. Rohri Junction Railway Station. 

G.?. On S.E. parapet of bridge, 73 chains E. of Sukkur 
,.,. Railway Station. 

0.T.B. On atone coping of platform in front of "Left Luggage 
BoM, OfficeJ1 at Sukkur Railway Station. 

o.T.3. On S. end of third stone step in front of E. entrance 
BF)M. to N. wing of N.W. Railway Institute, Sukkur. 

G.T.s. On flooring of 9. verandah of travellers' bungnlow, 
BoM. Sukkur, 28 feet from S.W. corner of same, I foot from 

wall of building and 5 feet from centre of door, 2nd 
from W. or 4th from E. 

Q-T.B. On N. end of W. parapet of road bridge, about I00 feet 
B'OM' N. of Municipal Office and Town Hall, Sukkur. 

a.T.0. at  Sakkur Railway Station. Embedded in platform to 
B%. W. of atation building, flush with floor, 2 feet N. of base 

of Sukkur main home signal, 16 feet from edge of plat- 
form, 41 feet W. of water pipe and 66 feet W. of N.W. comer of 
lamp godown. 

Corrected 

Dynamic 

feet 
193.086 

192'158 

191.884 

196.6'2 

201 '203 

223.653 

226.610 

.221'036 

205'642 

235'330 

241'137 

237'579 

205.709 

Distance 
from 

Bnjawal 

miled 

247'3 

248. I 

251' I 

'5" 

254'1 

255'6 

2556 

256.9 

2j7.8 

2 5 ~ .  I 

258'3 

258'5 

q7'8 

Elevation 

Orthometrio 

193.036 

192.108 

191.833 

1 9 ~ ~ 5 ~ 0  

201 '150 

223'593 

226'5j0 

220'977 

205'587 

235.267 

241 '072 

237.515 

205.654 

A 

Designstion 
~eneh.marks 

Geodetic 

163: 

164 

165 

' 

167 ; 

i a . -  
167 

' b  
, - 
167 

168 ; 

169 

i 1 
169 

i l a  

lb 
1 

' c  - - 
1 6 9  

* 

of 

TTiA- 

z9 
4 0 6  

4 O A  

'M.4' 
40 A 

~ ~ . 4 3  

M A  

B= 
W A  

BL4G 
40A 

B~K 
4 o A  

~ M . 4 8  
roa 

BM.49 
A  

B M . ~ O  
UJ 

sob 



PREICISE LEVELLING IN INDIA, 1868-1908. 

Main-Line 52. (Sujawal to  Shikarpur (sindr), 

Desrription of Bwoh.rnarka 

0.T.s. On flooring of W. verandah of railway pay clerk's office, 
BoN. Sukkur, near N.W. corner of main building. 

G.T.8. On second stone step in front of main entrance to  
BoM, Church of England, Sukkw. 

Q.T.S. On base of W. distant aignal a t  Sukknr Railway 
B.OY. 

B.Om. On E. return wall of drain, near telegraph post No. 
331 - 
1 '  

a28. o n  N. parapet of cdvelt, near telegraph post No. 
. 329 Fix -. 

4 

0.L" at Shahpur Railway Station. Embedded W. of station, 
B:M. 6 inches below level of rails, 2 feet W. of base of home 

signal, and 120 feet W. of N.W. corner of level crosaing 
gate lodge. 

Q.T.S. On 9. parapet of culvert No. 13, near telegraph post 
0 327 ".". No. -, 

3 

0.T.s- On baae of E. distant signal at Bagaji Railway Station. 
0 

B.Y. 

Q.T.8. at Bngarji Railway Station. Embedded flush with level 
BaM, of sthtion platform, 2 feet N. of base of home aignal, 

14 feet from edge of platform, 109 feet from N.W. 
corner of station building, and 108 feet from N.E. corner of 
atation master's quarters. 

a.T.5. On 9. parapet of culvert No. 20, neer telegraph p a t  
0 323 

B.M. No. -. 
18 

Q.T.6. On 9. parapet of culvert No. 27, nenr telegraph post 
0 32 1 

B.M. NO. -. 
22 

Q.T.8. 0 On S. parapet of culvert No. 28, neer telegraph p s b  
320 

B.M. NO. -. 
17 

0.T.s- On s. cap of E. nbutment of bridge, near t e l e p p h  
0 319 

B.M. pmt NO. 2. 

C0macted 

Dymmic 

. fd 
199'540 

227.878 

aor ,406 

198.652 

200.206 

199.901 

199'558 

197'742 

199'199 

I 9 1 9  

197.363 

197'501 

1 9 8 . 7 4  

Distsow 
from 

Sujaaol 

milsr 

257'9 

258'5 

258'6 

260.1 

262.0 

262.0 

264.0 

265-6 

266.1 

267.3 

269.2 

270'5 

271'9 

Elevation 

Orthometrio 

fM 
199.~86 

227-817 

~01.352 

198.598 

2W.152 

199'*8 

199'5*4 

197'~'' 

199"45 

197 "37 

'97'p9 

1 9 7 ' ~ ~ '  

198'693 

Designstion of 
Henoh-mwks 

&&ti0 1 
j Id 
'; 169 

j 2 . -  
;16$~ 

170 j 

171 

172 

173 

174 

175 
? 

176 

177': 

178: 

I 

i a . - 
1178 
i 
j b 
: - 
i178 

TO$r 

%a 
ro A 

BM.63 - 
4 0 A  

= 
M A  

BM5?! 
4 0 A  

B E  
~ o A  

BX 
4 0 8  

401 

4 0 A  

M A  

B3 
M a  

406 

B? 
M A  

B%!% 
M A  



DESCBIPTIONS AND HEIGHT9 OF BENCH-MARKS. 

Main-Line 52. (Sujawal t o  Shikarpur (~ind)). 

Deaoription of Benoh.markn 

Q.T.8. at Ruk Railway Station. Embedded flush with plat- 
B%. form level, 4 feet S. of base of home signal, 15 feet 

from N.W. corner of main entrance, 36 feet from N.E. 
corner of station master's room and 18 feet from edge of plat- 
form. 

Q.T.8. On E. cap of 9. abutment of bridge, near telegraph post 
BOH. P 

318 No. -. 
22 

Q.T.9. On N.W. cap of bridge No. 1, near telegraph post NO. 
O M  P 

819 - 
18 ' 

Q.T.8. On N.W. cap of bridge No. 4, near telegraph post No. 
B.M. 

32 1 - 
5 ' 

Q.T.8. On N.W. cap oE bridge No. 11, near telegraph poat No. 
0 

B.M. 
322 - 
10 ' 

Q.T.8. On N.W. cap of bridge No. 13A, near telegraph post 
B.I. P 

323 No. -. 
9 

Q.T.8. On base of home signal at Jamra Railway Station. 
0 

B.M. 

o.T.8. On N.W. cap of bridge No. 22, near telegraph post No. 
B,M. O P  

326. - 
1 I 

0 On N.E. cap of drain No. 25, near telegraph post No. 
P 

827, - 
10 

a.T.8. On plinth of railway rest hanse, Shikarpur, on W. side 
BoM. of building, 23 feet from N.W. corner of same and 

22 feet from centre of main entrance. 

ckT.s- On boring of E. verandah of Qovernment High School, 
,,OM, Shikarpur, 2 and 33 feet respectively from N.W. and 

S.E. corners of same, and 10 feet from centre of E. door 
of main building. 

Distance 
from 

Bojawal 

miles 

'73'0 

273" 

273'9 

275'5 

276.8 

277.8 

a79.a 

281.0 

281.9 

~ 8 3 . 0  

283.0 

Designation 
Benoh.mnxks 

oeodetio 

j Ib . - 
i 178 

1791 
! 

180; 

181; 

182 j 

i a 
irn 

I b 
i 

183 j 

184; 

: a 
! I  

i 

jlx 

- '  

of 

Topogra- 
phic 

M A  

B J "  
w A 

B 3 7  
40A 

EV!! 
40A 

BE 
40 A 

E 0  
4OA 

BM.71 
44lA 

BM.72 
408 

FML3 a 

n!!4 
M A  

W A  

Corrected 

Dynarnio 

pert 
199'517 

200'013 

193.356 

I 95- 176 

195.227 

195.047 

194.742 

201.103 

195,976 

193.83% 

192.799 

Elevation 

Orthometrio 

yest 

199.462 

199.~57 

193.302 

195. I 2 1  

195- I 72 

194.992 

194.687 

201-oqg 

195'920 

193,776 

191-743 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 52. (Sujawal to  Shikarpur (~ind)). 

Description of Benoh-marks 

Q.T.S. On uppermost step at buck or E. side of Shikarpur 
BoM. railway station at plinth level, 3 feet from N.E. corner 

of huilding and 12 feet from centre of central arched 
entrance to passengers' waiting hall. 

0.T.S. On N.W. cap of bridge No. 26, near telegraph post No. 

BOM. 
327. - 
12 

0.T.s .  at Shikarpur Railway Station. Emhedded S. of station 

BnM. building outside platEorm enclosure between railway line 
and road, nnd 6 inches below ground level ; 67 feet N. of 

station well, 72 feet N. of N.E. corner of tank I~ouse. and 163 
feet from N.W. corner of railway servasts' pakka quarters. 

Iron plug driven horizontally into N. wall of Shikarpur 
kachahri (now Sessions Judge's Court) on level of plinth, 53 
feet from N.E. angle of build~ng. 

0.T.S. at Sessions Judge's Court, Shikarpur. On flooring of 

BoM. S. verandah, 35 and 37 feet respectively from N.W. and 
S.W. corners of same, 5 feet from centre of second door 

from W. of main building, and 10 inches from wall. 

G.T.Y. On 3rd step in front of W. door on N. side of the late 
BoN. Major Stewart's house to E. of Sensions Judge's Court, 

Shikarpur. 

Comeotad Elemtion Designation of 
Bench-marks 

h d e t i c  T"Pognr- Dynamic 

feel 
197'266 

197'373 

191.431 

193.738 

I 93.456 

193'194 

Orthometric 

feet 
197.209 

197.316 

191 '376 

193.682 

193.400 

193.13~ 

-- 

miles 

283.2 

282.0 

283. 

282'z 

282. 

282'3 

c - 
184 

1 
184 

2 
184 

E 6  
W A  

~7 
40.4 

BM78 

186 

a 
5 

5 

B3 
40A 

B M . ~  ~~ 

M A  



a 

DESCRIPTIONS AND HEIGHTS OF BENCH-MABKS. 108 

Corrected Elemtion 

Main-Line 53. (Shikarpur (Sind) to Tatta). 

Description of Bench.marks 

Iron plug driven  horizontal^ into N. wall of Shikarpur 
kachahri, (near Session's Judge's Court) on level of plinth, 63 
feet from N.E. angle of building. 

C+.:s. On top of stone, 20 feet N.  of 2nd mile-stone from 
Shikarpur and 37th from Larkhana. 

On upper mark-stone of Mari G.T. Survey Tower Station, 
lat. 27O 55' 7".38, long. 68' 35' 43".40. A principal station 
of Great Indus Series. (For full description see Synoptical 
Volume). 

On upper mark-stone of Yusuf G.T. Survey Platform Station, 
lat. 27' 51' 8".74, long. 68' 26' 14V.75. A principal station 
of Great Indus Series. (For full description see Synoptical 
Volume). 

On ground level mark-stone of Jalbani G.T. Survey Tower 
Station, lat. 27' 49' 6".09, long. 68" 13' 59".05. A principal 
station of Great Indus Series. (For full description see Synop- 
tical Volume). 

On ground level mark-stone of Chandia-Khan G.T. Survey 
Tower Station, Iat. 27' 42' 16".21, long. 68' 5' 3 lU.50.  A 
principal station of Great Indus Series. (For full description 
see Syuoptical Volume). 

On ground level mark-stone of Lakha C3.T. Survey Tower 
Station, lat. 27' 37' 11".30, long. 67' 58' 63#.50. A principal 
station of Great Indus Series. (For full description see Synop- 
tical Volume). 

On upper mark-stone of Sojra G. T. Survey Tower Station, 
]at. 27O 37' 49*.80, long. 67' 47' 61N-72. A principal station 
of Great Indus Series. (For full description see Synoptical 
Volume). 

On upper mark-stone of Maru Pir G. T. Survey Tower Sta- 
tion, lat. 27' 18' 42".01, long. 67' :J8' 30f'.86. A principal sta- 
tion of Great Indus Series. (For full description see Synoptical 
Volume). 

On upper mark-stone of Sabar Khhn G. T. Survey Tower 
Station, let. 27' 8' 40"-72, long. 67' 34' 22".86. A principn: 
station of Great Indus Series. (For full description see Synop- 
tical Volume). 

On upper mark-stone of Mir-ka-kuba G. T. Survey Towel 
Station, lat. 27' 0' 3".73, long. 67' 29' 69".20. A principa: 
station of Great Indus Series. (For full description see Synop. 
tical Volume). 

Designstion of 
~~nch-marks  Distsnce 

from 
Bhikerpur 

m i l a  

6,0 

2 ' 4  

4 ' 3  

15'5 

39'8 

48'7  

' 5  

89'5 

Io2'0 

2 ;  

i a . - i 2 

i . - b 

i , - C 
; 2 

3 i 

i B i 3 

i . - t~ 
i 3  

C . - 
: 3 

: 
. - 
: 3  

i - 
j 3 

BE 
40 A 

= 
M A  

E 3  
a a 

B% 
M A  

BE 
M A  

B E 6  
40 A 

BM.1 
36M 

B M . ~  
- a6 M 

BM.3 
86 M 

Bl.4 
sbtd 

BM.6 
llbs 



PBIGOISE LFTELLINQ IN INDIA, 1868-1908. 

Main-Line 53. (Shikarpur (Sind) to Tatta), 
I 

Corrected 

Dynsmio 

feet 

183.079 

202'794 

183.819 

113.854 

116.783 

"9'074 

114.425 

112.476 

110.749 

108.020 

114.027 

0 8  

I 11 '391 

110.555 

108.853 

Distnnco 
from 

8Liknvur 

milm 

69'6 

125" 

140m6 

152'2 

168'8 

177'6 

178'5 

179'5 

lB0'5 

181'5 

1Rz.5 

1 ~ 3 . 5  

184'5 

Deugnetion 
Benoh-mruks 

! . - 1 
i 3  

4 / 

i . - a 
i 4  

i : - b 
i 4  

i C . -  
: 4  

5 ;  

6 i 

7 3 

8 i 

9 / 

10 1 

11 ; 

12 1 

18 ; 

14 

Elerstion 

Orthometrio 

fist 
1 8 3 . ~ ~ ~  

202.753 

183.782 

113.831 

116.759 

119'053 

114'406 

~ 2 . 4 5 ~  

"0'73' 

108'0~3 

114'0°9 

1l0"33 

""373 

1~O.53' 

108'836 

v 

Dearniption of Benoh-marb 

On upper mark-stone of Karohar G. T. Survey Tower Sta- 
tion, ]at. 27' 30' 25". ll, long. 67' 41' 69".25, A principal sta- 
ti011 of Great Indus Series. (For full description see Synoptical 
Volume). 

On ground level mark-atone of Hairo G. T. Survey Tower 
Station, lat. 26' 49' 47".04, long. 67' 28' 10m.07. A princip~l 
station of Great Indus Series. (For full description see Synop- 
tical Volume). 

Onupper mark-atone of Mir Khan G. T. Snrvey Tower Sta- 
tion, 1st. 26' 36' 20H.80, long. 67' 28'40U.10. A principal sta- 
ti011 of Great Indue Series. (For full description see Synoptical 
Volume). 

Gularo Bench Mark. Embedded at N. W. corner of a mound, 
4 feet below surface. Gularo village lies about 3 mile 9 ,  of 
Soopur (Tuppidari), on W. bank of Nara river. , 

G.T.S. Bench Mark, Sehwan. Embeddedin mound about 2 
feet below its surface and Mfeet  from 9 .  gateof Jail, near mukh- 
tiarkari. 

Top of mile-stone No. 24 from Dadu and No. 87 from 
Kotri near Sehwan Mukhtiarkari. 

Top of mile-stone No. 8 from Sehwan and No. 78 from 
Kotri. 

Top of milestone No. 9 from Sehwan and No. 77 from 
Kotri. 

Top of mile-atone No. 10 from Sehwan and No. 76 from 
Kotri. 

Top of mile-stone No. I1 from Sehwan and No. 75 from 
K0tri. 

Top of mile-atone No. 12 from Sehwan and No. 74 from 
Kotri. 

Top oE mile-stone No. 13 from Sehwan and No. 78 from 
Kotri. 

Top of mile-stone No. 14 from Sehwan and No. 72 from 
Kotri. 

Top of mile-stone No. 16 from Sehwan and No. 71 from 
Kotri. 

Top of mile-atone No. 16 from 8ehr .n  and No. 70 from 
Kotri. 

of 

Topogra- 
phic 

B 5 6  
8 6 M  

BX 
85 N 

~a 
abN 

B M . ~  
- 86 N 

BM.4 __ 
8 6 N  

B Y . 6  
36 N 
- 

- BM.6 
86 N 

BM.7 
85 N 

BLB 
35 n 

- BM.9 
85 A 

BY.10 
86 N 
- 

86 N 

BM.12 
86 N 
- 

BM.18 

~4 
868 



DEBORIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 53. (Shikarpur (Sind) to  Tattab 

Corrected 

Dynamic 

feel 
103.696 

109.883 

106.714 

110.0~8 

109.894 

109.198 

109'097 

107.414 

107.380 

105.661 

105'744 

106.018 

105.132 

101.853 

104.034 

109.548 

107.891 

Designation 
Bench.rnnrks 

bodetio 

15; 

161 

17 i 

1 8 :  

19 i 

20 1 

21 ! 

22 j 

23 

24 i 

25 i 

26 1 

27 i 

28 j 

29 

8 0 ;  

81 - 

Didance 
from 

Shlkar~ur  

mile8 

186.5 

187'5 

'88'6 

'89'6 

190a6 

192'7 

193'7 

194'7 

195'7 

196'7 

197'7 

199'0 

200'0 

201'0 

,,,, I 

Elevation 

Orthometrio 

feet  
103.680 

109.866 

106.697 

110'01I 

109'877 

109. 18r 

109-080 

107.398 

107.364 

105.645 

105.728 

106.002 

105- I I 6 

101.S38 

104'019 

109.532 

107.875 

of 

Topgra- 
phic 

Bx 
BS r~ 

BM.'6 
36 N 

36 N 

B E  
36 N 

BM.53 ,, 
B x 4  
40 B 

BM.SS 

E 6  
40 B 

~7 
40 8 

B_M_.z 
40 u 

B h1.59 
U J U  

BM.60 
40 b 

BY.61 _ --. 
4~ LI 

BM.62 - -- 

40 n 

BbI.03 
40 tl 

BM.64 - _ _ -  
40 LI 

Rar.os 
4oii 

Description of Benoh-marks 

Top of mile-stone No. 17 from Sehwan and No. 69 from 
Kotri. 

Top of mile-rtone No. 18 from Sehwen and No. 68 from 
Kotri. 

Base of mile-stone No. 19 from Sehwan and No. 67 from 
Kotri. 

Top of mile-stone No. 20 from Sehwan and No. 66 from 
Kotri. 

Base of mile-stone No. 21 from Sehwan and No. 65 from 
Kotri. 

Top of mile-stone No. 22 from Sehwan end No. 64 from 
Kotri. 

Top of mile-atone No. 23 from Sehwan and No. 68 from 
Kotri. 

, Top of mile-stone No. 24 from Sehwan and No. 62 from 
Kotri. 

Top of mile-stone No. 25 from Sehwan and No. 61 from 
Kotri. 

Top of mile-stone No. 26 from Sehwan and No. 60 from 
Kotri. 

Top of mile-stone No. 27 from Sehwan and No. 69 from 
Kotri. 

Top of mile-atone No. 28 from Sehwan and No. 68 from 
Kotri. 

Top of mile-atone No. 29 from Sehwan and No. 67 from 
Kotri. 

Top of mile-stone No. 80 from Sehwan and No. 66 from 
Kotri. 

Top of mile-stone No. 81 from Sehwan and No. 55 from 
Kotri. 

Top of mile-stone No. 82 from Sehwen and No. 64 from 
Kotri. 

Top of mile-stone No. 38 from Sehwan and No. 63 from 
Kotri. 



11s PRECISE LEVELLING IN INDIA, 1858.1909. 

Main-Line 53. (Shikarpur (Sind) to Tatta). 

Denigmtion 
Bench-mark# 

m e t i c  

32 1 

33 i 

i a  
3 3  

34 i 

35 : 

36 i 

37 i 

38 : 

39 : 

40 i 

41 : 
42 i 

43 i 

44 i 

45 i 

4 7 :  

Dietanae 
from 

Bhikarpur 

rnilsr 

2 0  

204.1 

204'9 

'O5" 

206.1 

207'1 

209.1 

2'0'2 

211'2 

212'2 

213.2 

214 '2  

215-2 

21b.  

217.2 

of 

= 
4 o B  

a ln  

J O B  

BM.69 
w s  

BxO 
10 81 

BE9' 
40c 

BZ 
401: 

BMA3 
40 c 

BY .94 -- 
400 

BM.96 - -- 
w c  

BM.9G 
W C  
-- 

B!!X 
400 

BM.98 
3ZT 

HM.09 
40C 
- 

B e  
100 

w c  

B E 1  
~ J C  

Description of Benoh-marks 

Top of mile-stone No. from Sehwan and No. 62 from 

Top of mile-stone No. 35 from Sehwan and No. 51 from 
Kotri. 

Top of bench-mark on N. bank of Karo Wah engraved "B.M. 
NO. l", 203 feet E. of road. 

Top of mile-stone No. 86 from Sehwan and No. 60 from 
Kotri. 

Kotri. Top of mile-atone No. 37 from Sehwan and No. 49 from 

Top of mile-stone No. 38 from Sehwan and No. 48 from 
Kotri. 

Top of mile-stone No. 39 from Sehwan and No. 47 from 
Kotri. 

Top of mile-stone No. 40 from Sehwan and No. 46 from 
Kotri. 

Top of mile-stone No. 41 from Sehwan and No. 45 from 
Kot". 

Top of mile-stone No. 42 from Sehwan and No. 44 from 
Kotri. 

Top of mile-stone No. 43 from Sehwan and No. 43 from 
Kotri. 

Top of mile-atone No. 44 from Sehwan and No. 42 from 
Kotri. 

O.T.S. Bench Mark, Manjundn. Embedded in N.W. corner 
of compound of dharmahalr, about 6 feet from two adjacent 
walla, and 3 feet below ground level. 

Top of mile-stone No. 45 from Sehwan and No. 41 from 
Kotri. 

Top of mile-stone No. 46 from Sehwan and No. 40 from 
Kotr i 

TOP of mile-done NO. 47 from ~ e h w a n  and NO. 89 from 
Kotri. 

Top of mile-ntone No. 48 from .Sehwan and No. 88 from 
Kotri. 

W c b d  Elerstion 

Dymmio 

feet 

I 
103~087 

102.458 

105.341 

100.563 

I O I  .335 

1~80.977 

IOI  '054 

99'773 

99,607 

97.190 

95.018 

95.015 

88.056 

94'392 

92'400 

94.872 

98.463 

Orthometrio 

fd 
103.072 

102.443 

105.326 

100'549 

101'321 

100.963 

loI'o40 

99'759 

99'593 

97"77 

95'0°5 

95'002 

88'044 

94'379 

92'388 

94"'b 

98 45C 



DEBCBIPTIONS AND HEIQHTS OF BENCH-MARKS. 113 

Main-Line 53. (Shikarpur (Sind) to Tatta). 

Description of Bench-marks 

Top of mile- tone No, 49 from Sehwan and No. 37 from 
Kotri. 

Top of mile-stone No. 50 from Sehwan aud No. 36 from 
Kotri. 

Top of mile-atone No. 61 from Sehwan and No. 35 from 
Kotri. 

Top of mile-stone No. 52 from Sehwnn and No. 34 from 
Kotri. 

Top of mile.stone No. 53 from Sehwan and No. 33 from 
Kotri. 

Top of mile-stone No. 54 from Sehwan and No. 32 from 
Kotri. 

Top of mile-stone No. 65 from Sehwan and No. 31 from 
Kotri. 

Top of mile-stone No. 56 from Sehwan and No. 30 from 
Kotri. 

TOP of mile-stone No. 67 from Sehwan and No. 29 from 
Kotri. 

Bench-mark on Bagdada Canal, between B.M. No. 56 and 
B.M. No. 56 superscribed "B.M. No. 2, 1 Mile." There is 
another canal bench-mark a few yards from it, without any supers- 
cription, 2 feet higher than the former one. 

Top of mile-atone No. 58 from Sehwan and No. 28 from 
Kotri. 

Top oE mile-stone No. 69 from Sehwan and No. 27 from 
Kotri. 

Top of mile-stone No. 26 from Kotri. 

Top of mile-stone No. 25 from Kotri. 

Top of mile-stone No. 24 from Kotn. 

Top of mile-stone No. 23 from Kotri. 

Top of mile-atone No. 22 from Kotri. 

Corrected 

Dyunmio 

feel 

89.160 

87.036 

88.564 

8 7 - 4 7  

87.313 

86.752 

87.696 

87.894 

86,988 

87,779 

85.949 

83.042 

81.871 

80.738 

79'649 

78.621 

Dietsnw 
fmm 

Bhiker~ur  

miles 

2,8. 

219m2 

220,3 

221 .3 

222.3 

223'4 

224.4 

225'4 

226.5 

227'3 

227'5 

22g. 

229'4 

230. 

231'5 

232'5 

233'5 

mevation 

Orthometric 

feet 

9 4 . 3 7 ~ 4 ' 3 6 0  

89.149 

87.025 

88.553 

87'476 

87.302 

86.741 

117.685 

87.883 

86.977 

87.768 

85.939 

83.032 

81.861 

80.728 

79'640 

78.612 

Desigmtion 
~ench-merks 

Oeodetic 

48 

49j 

5o 

51 

5 2 ;  

5 3 1  

54 ! 

5 5 j  

66 . 
i a 
\ 56 

i 

5 7 ;  

58 

5 9 ;  

6 0  

61 : 

62 i 

63 ; 

of 

Topop. 
phic 

-3 
40c 

0 3 4  
40~: 

400 

WC: 

'M.10' 
40 G 

B= 
N O  

B e 9  
N O  

B ~ o  
4 0 0  

. D s l  
W C :  

BZ~ 
400 

DM.119 
4u o 

4 
400 

E x 6  
4UC 

B s e  
4UG 

!%7 
40 

BM.118 -- 

-9 
4uu 



PRECISE LEVELLING I N  INDIA, 1868.1900. 

lain-Line 53. (Shikarpur (Sind) to Tatta). 

Dengnation of 
Benoh-merh Distance 

from 
Shiksrpor 

m i l u  

134'5 

237'6 

238.6 

239.6 

240.5 

241'5 

242'5 

243'5 

243'5 

244.5 

245 ' 5 

246'5 

247'5 

248'5 

349'6 

250' 5 

.6 

252'7 

Oeodetio 

64 i 

65 f 

66 f 

67 i 

68 ) 

69 

70 1 

71 j 

i a . - 
; 7 1  

72 1 

73 1 

74 j 

76 ) 

76 1 

77 1 
78 

79 1 
i 

80 1 
: 

I P ~ O  -- 

BMO &', 

BS w c  

~ z 2  
40U 

B= wc: 

~4 
40 c 

B 3 6  
40C 

Be * ,, 

BE' 
400 

BET 
400 

Dmotiption of Bwoh-msrka 

Top of mile-stone No. 21 from Kotri. 

Top of mile-stone No. I8 from Kotri. 

Top of mile-stone No. 17 from Kotri. 

Top of mile-stone No. 16 from Kotri. 

Top of mile-stone No. 15 from Kotri. 

Top of mile-stone No. 14 from Kotri. 

Top of mile-stone No. 13 from Kotri. 

... ... ... ... Destroyed. 

O at o.T.8. Bench-mark. On top of atone prism, 189 feet 
from mile-atone No. 12, Kotri and bearing 326" 
from same. 

Top of mile-stone No. 11 from Kotri. 

... ... ... Deatroyed. , . . 

..a ... ... ... Destroyed. 

... ... ... ... Destroyed. 

... ... ... ... Destroyed. 

... ... ... Destroyed. . 

... ... ... Destroyed. , ,  

... ... ... ... Destroyed. 

..a ... ... Destroyed. .., 

Corrected 

Dynemi0 

feet 
79' 8-32 

75'406 

74' 228 

74'685 

73'974 

73.230 

70- 883 

76.118 

72-31) 

75.909 

72.549 

71.593 

71'933 

67.027 

71.176 

66.3j6 

68.877 

66.425 

Elevation 

Orthomutrio 

feet 

79.793 

75'398 

pq'zzo 

74.677 

73'966 

73.222 

70.875 

76.110 

72'304 

75'901 

72'541 

71.5~5 

71.9'~ 

67'Oz0 

71.1~9 

66'349 

68'870 

66'4'8 



DESCBIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 53. (Shikarpur (Sind) t o  Tatta). 

Description of Benoh-mwks 

Destroyed. . . .  ... ... ... 

Destroyed. ... ... ... ... 

... ... . . .  ... Destroyed. 

Railway Bench-mark, Kotri. Embedded where tramway to 
river crosses road to Sehwan, abont 15 paces S.W. from angle 
of junctiou. 

... Destroyed. 

... Destroyed. 

... ... ... ... Destroyed. 

... ... Destroyed. ... 

... ... ... ... Destroyed. 

... ... ... ... Destroyed. 

... ... ... ... Destroyed. 

... ... ... Destroyed. 

... ... ... Destroyed. ... 

... ... ... ... Destroyed. 

... ... ... ... Destroyed. 

Top of mile-atone No. 13 from Kotri and No. 1 1  from 
Jerruck. 

Rrure of mile-stone No. 14 from Kotri and No. 10 from 
Jerruck. 

Dietrnca 
frow 

Shiksrpor 

miles 

253 ' 7 

254' 7 

255'5 

255'9 

255'8 

256.9 

257'9 

259'0 

260, I 

261.0 

262.1 

263- I 

264' I 

267' I 

268. I 

269m0 

170.0 

Desirnation 

Osodetic 

81 1 

82 1 

83 

i a 

/ 3 

84 1 

86 1 

86 i 

87 

88 j 

89 / 

90 1 

91 i 

92 i 

93 ; 

94 j 

95 I 

gs i 

-: 

of 
Bench-marks 

phic 

B* 
a C 

B= 
40C 

B".lro 
4 0 0  

Corrected 

Dynamic 

fet 
66.548 

67.638 

66.111 

66.372 

63.840 

62.885 

65.238 

71-73? 

i9.037 

83.727 

84.903 

79'334 

76.524 

65.00~ 

58.217 

54.811 

56.540 

Elewtion 

Orthometric 

feel 
66.542 

67.631 

66.105 

66.366 

63.834 

62.879 

65.232 

71'730 

79'030 

83.719 

84'895 

79'327 

76.517 

64.996 

58.212 

54.806 

56.535 



PRECISE LEVELLING IN INDIA, 1868-1909. 

Main-Line 53. (Shikarpur (sindl to Tatta). 

97 i 

98 

99 

100; 

101 ; 

102 : 

103 

lo* ; 

105 ; 

106 : 

107; 

a 
- 

: 107 

h .- 
I U 7  

10% 

109 

110 

B ~ I  
w c: 

= 
4o u 

B s 3  
l o  c 

BM.'94 
40 C: 

n z 5  
40 1i 

nx.lfi 
~ c :  

W C :  

l3h1.138 
TiF 

BM.139 
X X  

D_M: I 40 
4" C- 

: '  
w c 

W C  

-- 

B??.'? 
QOC 

feet 
50.408 

feet 

50.404 

B x u  
N U  

Be 
w u 

mile8 

l7OS9 

17''9 

272'9 

273'8 

274'8 

27j.8 

276'7 

277'6 

27M'7 

279'6 

280.5 

281 .5 

281 .5 

281-5 

Top of mile-atone No. 16 from Kotri and No. 9 from 
Jerruck. 

'l'op of mile-stone No. 16 from Kotri and No. 8 from 
Jerruck. 

Top of mile-stone No. 17 from Kotri and No. 7 from 
Jerruck. 

Top of mile-atone No. 18 from Kotri and No. 6 from 
Jerruck. 

Top of mile-stone No. 19 from Kotri and No. 5 from 
Jerruck. 

To11 of mile-stone No. 20 from Kotri and No. 4 from 
Jerruch. 

l o p  oE mile-stone No. 21 from Kotri and KO. 3 from 
Jerruck. 

Top oE mile-stone No. 22 from Kotri and No. 2 from 
Jerruck. 

Top of mile-stone No. 23 from Kotri and No. 1 from 
Jerruck. 

Top of mile-atone No. 24 from Kotri and No. 0 from 
Jerruck. 

Top of mile-stone No. 1 from Jerruck and No. 31 from 
Tntta. 

Top of Lamp Pillar, Jerruck, at junction of roads from Tatta 
and Kotri, 143 feet from B.M. No. 106 arid 123 feet from 

0 Jerrnck 
mile-stone No. 

32 Tattn ' 

G.T.S. Bcncll-mark at Jerruck. Emhedded i n  9. ar~gle 01 
compound of dharmshala, 5 feet from adjacent wullr, and 8 irrches 
bclow ground level. 

Top oE milc-stoue No. 2 from Jerruck and No. 30 from 
'rntta. 

"3'4 

Top of mile-atone No. 3 Eronr Jerruck and No. 29 from 
Tatta. 

Top oE mile-stone No. 4 from Jerruck and No. 28 fron 
'ratta. 



BESCBIPTIONS AND HEI(3HTS OF BENCH-MARKB. 

&in-Line 53. (Shikarpur (Sind) to  Tatta). 

Oorrected 

Dynamio 

fast 
93.236 

132.976 

77'025 

65.788 

38.143 

42,649 

44.338 

44.892 

42.519 

43.466 

4.3'071 

41.317 

40' 137 

50.846 

53.699 

62.255 

72,396 

Designation 
~ench-marks 

aeodetic 

111: 

112: 

113; 

114: 

115 

116 i 

117 : 

118; 

119; 

120; 

121 : 

122' 

123: 

124 

125: 

1 2 6  

127 1 
: 

Distance 
from 

Shi'Jarpnr 

milsr 

284'4 

285'4 

286'3 

287'3 

288'9 

289'2 

290.1 

z91- 1 

292'0 

293"' 

294'" 

294'9 

295'9 

296'8 

297'7 

298.7 

299'7 

Elet ion  

Otthometrfo 

feel 

93.219 

132.967 

77'020 

65.713 

38.140 

42.646 

44'335 

44'889 

42.516 

43.463 

43 '068 

41.314 

40.135 

50.843 

53.696 

62.251 

72'392 

of 

phio 

B E 7  
M C  

B E  
r o c  

~ x 9  
w u  

8 x 8  
40 U 

B x 4  
W D  

BW.66 - 
M L ,  

B 2 6  
W D  

BEG! 
#J i~ 

BBf.69 - ,,,,, 
BM.70 - ,,, 
BM.71 -- 
UI LI 

H M . 7 2  _ 
~ i i  

BM.73 
40u 
-- 

-4 
b 

B E 6  
u u  

BM.76 

Descn'ption of Benoh-marks 

Top of mile-stone No. 6 from Jerrnck snd No. 27 from 
Tatta. 

Top of mile-stone No. 6 from Jerruck and No. 28 from 
Tatta. 

Top of mile-stoue No. 7 from Jerruck and No. 25 from 
Tatta. 

Top of mile-stone No. 8 from Jerruck and No. 24 from 
Tstta. 

Canal Bench Mark. B.M. inscribed I1 on E. of road, and 
surrounded by three mounds and a ditch, opposite Soonda 
village, V. of road. 

Top oE mile-atone No. 10 from Jerruck and No. 22 from 
Tatta. 

Top of mile-stone No. 11 from Jerruck and No. 21 from 
Tatta. 

Top of mile-stone No. 12 from Jerruck and No. 20 from 
Tatta. 

Top of mile-stone No. 13 from Jerruck and No. 19 from 
Tstta. 

Top of mile-stone No. 14 from Jerruck and No. 18 from Tatta. 

Top of mile-stone No. 15 from Jerruck and No. 17 from Tatta. 

Top of mile-stoue No. 16 from Jerruck and No. 16 from 
Tatta. 

Top of mile-8tone No. 17 from Jemuck end No. 16 from 
Tattn. 

Top of mile-stone No. 18 from Jerruck and No. 14 from 
Tatta. 

Top oE mile-stone No. 19 from Jerruck and No. 13 from 
Tatta. 

Top of mile-stone No. 20 from Jcrruck and No. 12 from 
Tatta. 

Top of mile-stone No. 21 from Jerruck and No. 11 from 
Tatta. 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 53. (Shikarpur (Yind) to Tatta). 

Denignetion of 
Bonoh.markm Diatnnoe 

4 

Corrected Elemtion 
from 

Oeodetio 

Description of Bench-marks 

Top of mile-stone No. 22 from Jerruck and No. 10 from 
Tatta. 

Top of mile-stone No. 23 from Jerruck and No. 9 from 
Tatta. 

m i h  

300. 6 

301.5 

128 i 

129 

B3I.77 
W D  - 
40D 

fset 

62.755 

71.732 

131 i 

132 1 

133. 

134 

135: 

136 

137 

I38 

139 

140 

feat 
60a 75, 

71.728 

74.038 

41.780 

28'623 

30.223 

31 -305 

33.621 

34.98; 

34.047 

33'327 

35'358 

38.766 

74,034 

41'778 

28.621 

30.111. 

31 '303 

33.619 

34'983 

34'045 

33.3'5 

3 5 . 3 ~ ~  

38'764 

BM 82 
3 6 ~  

BZ 
35 

su.94 

BE 

B E 6  
85p 

E7 

E!?!! 
85 P 

86 P 

303'0 

303'5 

304. 

3O5.3 

306.3 

307.2 

308.2 

309' 1 

310.0 

310-1 

Top of mile-etone No. 24 from Jerruck and No. 8 from 

a.Ts* On top of stone 3 inches above ground level, near 
=OM. Chilia dharmehala, at 10 paces E. of road, and 43 paces 

from N.W. angle of dharmsbala. 

Topof mile-stone No. 25 from Jerruck and No. 7 from l'atta. 

Top of mile-stone No. 26 from Jerruck and No. 6 from Tatta. 

Top of mile-stone No. 27 from Jerruck and No. 6 from Tatta. 

Top of mile-etone No. 28 from Jerruck and No. 4 fromTatta. 

Top of mile-stone No. 29 from Jerruck and No. 3 from Tatta. 

Top of mile-stone No. 30 from Jerruck and No. 2fromTatta. 

Destroyed, , , . ... . . , ... 
Destroyed. ... ... ... . . 

a.T.8. nench Mark at Tetta. Embedded in monnrl on 
which Tatta Dak Bungalow is built, 158 Eeet from mile-stone 

XXXII Jerruck 
O Tatta , 112 feet from N. angle of travellers' 

bungalow, 150 feet from S.E. angle oE compou~~d of Mukhtiar- 
kari, and Sowars' lines, and 2 inches below ground level. 



DESCRIPTIONS AND HEIGHTS OF BENCH-MABK8. 

Main-Line 54. (Shikarpur (Yind) to  Murghai). 

Description of Benoh-marks 

Iron plug driven horizontally into N. wall of S h i k a r ~ u r  
kachahri, (now Sessions Judge's Court) on level of p l~nth ,  63 
feet from N.E. angle of building. 

On upper mark-stone of Hatidara G. T. Survey Tower 
Station, ]at. 27" 59' 2". 16, long. 68' 44' 55".65. A principal 
station of Great Indus Series. (For full description see 
Synoptical Volume). 

On ground level mark-stone of Jangal-pahora G. T. Survey 
Tower Station, Iat. 28' 2' 13".05, long. 68' 65' 2".60. A 
priucipal station of Great Indus Series. (For full description 
see Synoptical Volume). 

On ground level mark-stone of Litan G.  T. Survey Tower 
Station, lat. 28' 11' 22".86, long. 6H0 58' 19".68. A principal 
atation of Great Indus Series. (For full description see 
Synoptical Volume). 

On ground level mark-stone of Kandkot G.T. Survey Tower 
Station, ]at. 28' 14' 43".03, long. 69' 10' 43N.28. A principal 
station of Great Iudus Series. (For full description see Synop- 
tical Volume). 

Bench Mark No. 1 of Cnnal line of levels from Kasmor to  
Jacobabad, about 250 yards W. by N. from Klimbri spiral 
tower. 

B.M. No. V of Captain Soadp's levels from Kasmor to  
Jacobnbad, in front of p r h i  of Dudur-ka-kote, on road to  
Kasmor. (Canal bench-mark). 

On ground level mark-stone of Kasmor G.T. Survey Tower 
Station, Int. 28' 2G' 28" .GG, long. 69" 33' 57".01. A principal 
station of Great Iudus Series. (For full description see Synop- 
tical Volume). 

B.M. No. XX of Canal line of levels to  Jacobabad, about 
200 yards N.E. of Sownrs' lines at  Kasrnor. 

B.M. No. XVl I I  of Captain Soady's Canal line of levels, 
at Lungey-ke-koo, 360 yards S. of point where road from new 
Knsmor to 1,ullgep-kc-ltoo joins road from old Kasmor to  
Slinl~wnli. (Canal bench-mark). 

S l~ah ra l i  Bench Mwk, lat. 28' 27' 38".4, long. 69' 43' 
38"si. A scco~bdary point of Great Iudus Series. (For full 
descriptSon see Syt~opticnl Volume). 

Corrected 

Dynamic 

feel 

193.738 

234.608 

203'312 

213'144 

231 '081 

233.271 

240'549 

245.3j2 

246,454 

252.987 

264.444 

~ e s i ~ o s t i o n  of 
~ench-marks Distance 

from 

Elwvstion 

Or~homelric 

feet 
193.682 

234'540 

203'252 

213'079 

231'010 

233'200 

240'470 

245.272 

246'374 

252'905 

264.358 

Oeodetic 

1 ;  

i a . -  
i 1 

2 i 

. 3 !  

i , - a 
i 3  

! h . -  : 3 

4 : 

1 - 
j 4  

6 

6 1 

: a  - 
: 6  

B".79 
40 A 

BM.W - 
M A  

BM.1 
39 1) 

B X 2  
39 u 

BE 
YYH 

s x . 2  - 
89H 

EM? 
39 kl  

PI?. 
B D L i  

% 
YY ~i 

.- mf.6 
BU H 

n n 7  
X 

miles 

0.0 

6'7 

'7'6 

28'5 

44'6 

58m7 

67'5 

67'7 

73'6 

84'0 



PRECISE LEVELLING IN INDIA, 1858.1909. 

Main-Line 54. (Shikarpur (Sind) t o  Murghai). 
- - 

Dos~gnat~on of 
Bench-marka 
-- 

I Geodel~e ylllc 

D~etance 
fro111 

Sltikypur 

mibr 

99 '4  

"4 '8  

'so'6 

7 

8 

9 

BY 0 - 
m a  

B* 
99 L 

BM.3 
39 L 

Dsrcript~on of Bench-mnrka 

Kin Bench Mark, lat. 28' 37' 39'.4, long. 69' 63' 23'"O. 
A secondary point of Great Indus Series. (For full description 
ace Synoptical Volume). 

Badli Bench Mark Stntion, lat. 28' 45' 59".29, long. 
70' 4' 52".08. A secondary point of Great Indus Series. (For 
full descript~on see Spnoptical Volume). 

Murglini Bench Mark, lat. 28' 55' 8".6, long. 70' 15'57".8. 
A secondary po111t of Great Indus Series. (For full description 
nee S yuopticsl Voluule) . 

Corrected Elevation 

Dynamic 

feel 

270.587 

276.529 

293*409 

Ortl~omelrio 

170.495 

276'432 

293'303 



DESCRIPTIONS AND HXIQHTS OF BENCH-MARKS. 

Main-Line 55. (Murghai t o  Chach). 
* 

Corrected 

Dynamic 

feet 

293.409 

304.677 

321 '424 

337.802 

348'430 

372.731 

386.161 

394'480 

396'479 

409.450 

4~8.499 

448.866 

Designat,ion 
Beneb-mnrks 

aeodetio 

I: 

2 1 

3 i 

4 i 

5 1 

6 j 

7 j 

8 i 

i . - 1 
8 

9 : 

i a 
: - 
; g  

!! 
i '3 

- '  

Distance 
from 

Murghai 

mile8 

O'O 

14'3 

'9.7 

4"' 

55'' 

7"s 

79'5 

86'5 

89'5 

IoO" 

'09" 

Elevation 

Orthometric 

feet 

293.303 

304.562 

321.298 

337'665 

348.284 

372.567 

385.988 

394.301 

396.300 

409.261 

428.298 

448.651 

of 

Topopra- 
phic 

BM.2 
a s h  

B x  
39 K 

BM.2 
39 

39 K 

K 4  
39 li 

5 6  
Y O  K 

- Blf.6 
sun 

n z  
B Y J  

BM.2 
3YJ 

RM.3 
B9 J 

DU.1 
i9x 

8"'.1 
a Y N  

Description of Bench-marks 

Murghai Bench Mark, lat. 28' 55'8".6, long. 70' 15' 57".8. 
A secondary point of Great l t ~ d u s  Series. (For full description 
see Synoptical Volume). 

Rajanpur Bencli Mark, lat. 29' 6' 20N.0, long. 70' 19' 37".4. 
A secondary point oE Great Indus Series. (For full description 
see Synoptical Volume). 

Fazalpur Bench Mark. Embedded 6 inches delow surface 
of ground, on E. side of road, 374 yards from N. gate of town 
of Pazalpur, and surrou~~ded by 3 mouuds of earth and a 
ditch. 

hilihammadpur Bench nlark, 1st. 29" 28' 26".1, long. 
70' 30' 31"-7. A secondary point of Great Indus Series. 
(For full description see Synopt ic~l  Volume). 

Jampr~r Bench Mark Station, let. 29' 38' 4,8".91, long. 
70' 33' 37".32. A secondary point of Great Indus Series. 
(Por full description see Syuoptical Volume). 

C l ~ l ~ o t a  ICot Bench Mark. Embedded on E. side O F  road to 
Dera Gl~azi Khan, where it takes a bald, about 440 yards N. of 
Cl~hota Iiot. 

Mian Rara Bcncb Mark. Embedded 1 foot helom ground 
level, on W. side of road, in grave-yard near Chulletra well, 1 
mile S. of Guggu village. 

Dera Ghnzi Icl~an Bcnch Mark. Embedded 1 foot below 
gronnd level hetnecn gatc and S.W. bastion of treilsurp, and 
a t l jo~rr i~~g tl!e latter, abol~t 120 feet E. of masonry flower 
staua to S. of aud fronti~tg krchahri. 

On ground level mark-stone of Dorata G.T. Survey Tower 
Station, Iat. 30° 2' 32".33, long. i O O  47' W.44. A principal 
station of Great Indus Scries. (Por full description see Synop- 
tical Volume). 

On ground level mark-stone oE Kl~cm\rvalrt G. T. Survey 
Tower Station, Iat. 30° 9' 4iV.7(i ,  1o11g. 70' 6G1 4.GV.32. A 
principal station of Great Indus Series. (For full description 
8Ce Synoptic111 Volume). 

On gronnd level mark-stonc of Mahirala G .  T. Survey 
Toncr Stst iot~,  Int. 30' 15' 4,tV.9fi, long. 71° 2' 32".28. A 
~) r inc ip~~I  st:~tion of Great Intlos Series. (For full dcscription 
see Sgnoptical Vol~lme) . 

On ground level mark-stone of Ahbeswnla G. T. Survey 
Tower Station, Iat. 30' 24' 17".59, long. 71' 2' 36".06. A 
pri~tcipal station oE Great Inrlus Series. (For full dcscriptio~~ 
see Synopticnl Volunic) . 



PRECISE LEVELLING I N  INDIA, 1868-1908. 

Main-line 55. (Murghai to Chach). 
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Dencription of Beach-mnrh 

On upper mark-stone of Dera Din Panah Q. T. Survey Plat- 
form Station, lat. 30' 31' It'.87, long. 70' 56' 7".29. A 
principal station of Great Indus Series. (For full description 
see Synoptical Volume). 

On ground level mark-stone of Sakwala G. T. Survey Tower 
Station, lat. 30' 41' 401'.20, long. 71' 1' 5".62. A principal 
station of Great Indus Series. (For full description r e e  
Synoptical Volume). 

On ground level mark-stone of Farowala O. T. Survey 
Tower Station, lat. 30' 49' 53"-66, long. 70' 55' 58"*88. A 
principal station of Great lndus Series. (For full description 
aee Synoptical Volume). 

On ground level mark-stone of Sukhiwala G. T. Survey 
Tower Station, Iat. 30' 57' 4gH.49, l o ~ ~ g .  70' 58' 4".98. A 
principal station of Great Indus Series. (For full description 
see Synoptical Volume). 

On ground level mark-stone of Shahpur G. T. Survey 
Tower Station, lat. 31' 6' 37".87, long. 70' 56' 37U.83. A 
principal station of Great Indus Series. (For full description 
see Synoptical Volume). 

On ground level mark-stone of Muhammad Shah O. T. Survey 
Tower Station, lat. 31' 13' 13".47, long. 71°0' 32v,.92. A 
principal station of Great Indus Series. (For full description 
see Synoptical Volume). 

On ground level mark-stone of Jharkil G. T. Survey Tower 
Station, lat. 31' 21' 13".65, long. 70' 59' 44"-80. A principal 
station of Great Indus Series. (For full description see 
Synoptical Volume). 

On ground level mark-atone of K a s ~ i n  G. T. Surrey Tower 
Station, lat. 51' 27' 3OU.22, long. 7 L o  3' 3gW.59. A principal 
atation oE Great Indue Series. (For full description see Synop- 
tical Volume). 

On ground level mark-stone of Bakar Q.T. Survey Tower 
Station, let. 31' 37' 42".23, long 71° 3' 24'.30. A principal 
station of Great I n d u  Series. (For full deacription see Synop- 
tical Volume). 

Oa ground level mark-atone of Segra G. T. S w e y  Tower 
Station, lat. 31' 45' 3".21, long. 71' 5' 55".17. A principal 
atation oE Great Indua Series. (For ful l  deecription ree  Synop- 
tical Volume). 
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DEBCBIPTIONB AND HEIBHTB O F  BENCH-MABK0. 

Main-Line 55. (Murghai to  Chach). 

, 

! 

: 

Doscription of Bench-merkn 

On ground level mark-stone of Ahmad Sindi Ci. T. Survey 
Tower Station, lat. 31° 52' 42".18, long. 71' 7' 26".50. A 
principal station of Great Indus Series. (For full deacription 
see Syuoptical Volume). 

On ground level mark-stone of Sandi G. T. Survey Tower 
Station, lat. 32' 0' 47"-20, long. 71° 10' 44".60. A principal 
station of Great Indus Series. (For full description aee Synop- 
tical Volume). 

On upper mark-stone of Malani G. T. Survey Station, lat. 
32' 7' 2Y.66,  long. 71' 13' 1W.54. A secondary station of 
Great Indus Series. (For full description see Syuoptical 
Volume). 

On upper mark-stone of Jhamra G. T.  Survey Station, lat. 
32' 13' 7".56, long. 71' 17' 36".25. A secondary station of 
Great Indus Series. (For full description see Synoptical 
Volume). 

On surface of triangular pillar of Pipli Town (heliotrope), 
lat. 32' 17' 2Tm-96, long. 71' 21' 2".05. A secondary point of 
Great Indus Series. (For full description see Synoptical 
Volume). 

G.T.S. On stone coping at  S. end of platEorm a t  Darya Khan 
railway station. 

Q.T.S. On stone coping a t  N. end of platform a t  Darya Khan 
B s .  railway station. 

0.T.S. On flooring near S.W. corner of N. verandah of Native 
InEantry Hospital, Dera Ismail Khan. 
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&. and Artillery Hoepitnl, Dera Ismail Khan. 

On stone let into plinth, near N.  door of St. Thomas' Church, 
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Iron plug at  Cha~.itable Hospital, Dera Ismail Khan, driven 
into wall, flus11 with flooring, near S.E. corner oE S. verandah 

G.T.8. 
oE operatirg room. The letters u.-\l. are cut on wall, just ahore 

L 
iron plug. 

On top of mile-stone, Khush 196, Bannn BE, D.T.K. I ,  
t near police chauki, at  junotionof Municipal and M.W.S. 

roads. 
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PRECISE LEVELLING IN INDIA, 1858-1900. 

Main-Line 55. (Murghai t o  Chach). 

Designation of 
Beuch-mnrks Distance 

from Description of Bench-marks 

G.T.8. On flooring, near N.W. corner of S. verandah oE District 
Box, Local Bourd's Office, Dera Ismail Khan. 

G.T.8- On stone slab let into flooring, on E. side of front or 
& ,  N. semi-circular verandah, in inner corucr, near wall of 

Deputy Commissioner's kachahri, Dera Ismail Khan. 

Iron plug a t  Municipal Town Hall, Dera Ismail Khau, 
driven into mall, flush with flooriug of verandah, between S. and 
E. doors, and just below window near S.E. rorller of building. 
The letters G:c: are cut on mall, just above plug. 

Iron plug at  3f11nicipal Town Hall, Dera Ismail Khan, 
driven into floor of N. verandah, just below 2ud wiudoa, from 
W. door. The letters t!z. are cut on flooring, "ear plug. 

Cannon at  Akalgarh Fort. Embedded on W. side of muin 
gate. 

Iron plug at  Akalgarh Fort, driven in flooring of E, veran- 
dah of Block No. 13, on S .  side of 6th door from N. le;lding 
irkto room of Ilell of Arms, D. Company. The letters GiFi: are 
cut ou flooring around the plug. 

G.T.8. at Akalgarh Fort. On a atone slab, let into flooring, 
BoM, near N ,  end of E. verandah oE Block No. 14, 8 feet 

from centre of 2nd arch from N., aud 15 feet from cen- 
tre of door No. 13. 

G.T.8. at St. Thomas' Church, Dera Ismail Khan. Embedded 
B%. ahout 1 foot below crouud level, on E. of N.  aisle, 

aln~ost touching N. wall of church, and 7 feet from 
angle made by this wnll and N. aisle, and 8 feet from extreme 
N.E. corner of church. 

+ a t  Major General Sir I-I. M. Durand's Tomb. On 
marble ledge, just below the epitnph, on E, side of tomb, 
in compound of St.  Thomas' Cl~urch, DeraIsmail Khan. 

a.T.8. On atone slab let into flooring, near N.W. corner oE W. 
BoN. verandah of Assistant Comrnaudiug Royal Eugiueer's 

ORice, Dera Ismail Khah. 

0.T.Y. at Dera Ismail Khan. Situated in S.W. 
Ucoch corner of polo c round, and tlue E:. oE Pont 1307 

Office, and N.W. of St. Thomas' Cl~urch. 
The bench-mark is enclosed by an iron railing 11 feet Rquarc. 

a.T.8. On a stone alah, let into flooring, near S.E. corner of 
=OM. W. verandah of Derajat Brigade Staff Offices, Dera 

Tsmail Khan. 
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DESCRIPTIONS AND HEIOHTS OF BENCH-MARKB. 

Main-Line 55. (Murghai t o  Chach). 

Description of Bench-marks 

On upper mark-stone of Alumali Cf. T. Survey Station, lat. 
.32O 22' 1 lN.J9, long. 71° 24' 8".63. X secondary station of 

Great Indus Series. (For full description see Synoptical Vol- 
ume). 

Kundian Rench Mark. Embedded 1 foot below surface of 
ground, in a hillock on W. side of town, 86 feet from N.W. 
corner of salt chaaki, 168 feet W. of S.W. hnstion of a dis- 
mantled fort in thaua, tahsil and District Mianwali. 

On upper surface of ~ i l l a r  of Minnwali G. T. Survey Station, 
lat. 32' 36' 31".4.6, long. '/lo 30' 24"-34.. A secondary station 
oE Great Indus Series. (For full description see Synoptical 
Volume). 

On upper mark-stone of Rokri G.T.  Survey Station, Iat. 
32' 39' 48".37, long. 71' 30' 21N.09. A secondary station of 
Great lndus Series. (For full descriptiou see Syuoptical Vol- 
ume). 

'~aclamali Bench Mark. Eml~edded about 15 inches below 
fiurf~ce of ground, in co~npound of Salt Ageut's Uuugalow to N. 
of snrne. 

Khni~abnd Ilench Mark. Embedded 1 foot 11elom surface 
of groulld to N. of village. A deep ditch is cut rouud the 
bench-n111rk. 

Nilci Bench Mark. Embedded on E .  edge of Kalahagh 
road, near Salt Ager~t's 13uug~~low, and 73 feet from N.W. 
corner oE a small bu i ld i~~g  occupied by Custom's cl~aprasis. 

Sllall hll~l~ammad Ali Bench Mark. Embedded in ground 
adjoining to111b of Kadnrn S l ~ a l ~  to N. The tomb is S. of road, 
facing t l ~ e  village and about 200 yards S. of it. 

On upper surface mark-stone of Taman G. T. Survey Hill Sta- 
tion, lat. 32' 57' 11".01, long. 72' G' Or1.50. A principal station 
oE Great Indus Series. (For full description see Syuoptical 
Volume). 

Nakn Bench Mark. Embedded a little S. oE road, i n  a rise 
called Nulli, in lauds of Naka well, by road side from Naka 
towards Toot. 

On upper surface mark-stone of Pnri G .  T. Survey Hill 
Station, Iat. 33' 9'  4.7".76, long. 72' 16' 13".57. A principal 
station of Great Indus Series. (For full descriptiou. see 
Syuoptical Volume). 

Raowali Rench Mark. Embedded about 30 yards I%. oE 
road from Attok, where the latter crosses a ridge, on which the 
trijunction pillars of Ninprinl, Khnirshnh Tl~nlli  n ~ ~ d  K111lar- 
wali Tl~ulli-Ningrinl, Kullarwali Thulli and Ganganali dhok 
are placed, E, and W. of rond. The bench-mark is embedded 
between the pillars. 
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PRECISE LEVELLING IN INDIA, 1868-1009. 

Main-Line 55. (Murghai t o  Chach). 

Desoription of Benoh-mark 

Kotli Bench Mark. Embedded in summit of N.E. bastion 
of ruined Fort of Kotli, or Rajah Hodi's Garhi, about 10 miles 
S.W. of Fatehganj. 

Basirah Bench Mark. Embedded on a high knoll called 
Basirah, about 2 miles W, of Fatehganj, in lands of village of 
Sadkal, where Kohat Road bends almost at a right angle. The 
knoll adjoins a patch of cultivation called Chowi Mianwali. 

Jabi Bench Mark. Embedded on a ridge about 59 feet S. 
of point where Campbellpur-Fatehganj road crosses. The 
village of Jabi is at N. extremity of ridge. 

Koua Bench Mark. Eml~edded on remains of an old build- 
ing called Mahri to N. of Koua village. 

On mark on surface of pillar of Chach Bane-Line, S.W. 
End, G. T. Survey Station, lat. 33' 53' l lN.75,  long. 72' 22' 
53O.74. A principal station of Base-Line Figures of Great 
Indus Series. (For full description see Synoptical Volume). 
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DESCRIPTION8 AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 55A. (Khemwala to  Multan). 

' 

Description of Bench-marks 

On ground level mark-stone of Khemwala G.T. Survey 
Tower Station, let. 30' 9' 45".76, long. 70' 56' 4 6 " . 3 2 .  A 
principal station of Great Indus Series. (For full description 
see Synoptical Volume). 

On N.E. end of N. parapet wall of bridge, 68 yards from 
13th mile-stone, on road from Muzaffargarh to Dera Ghazi Khan. 

On S. parapet wall of bridge, about 15 chains from 12th 
mile-stoue, on road from Muzaffargarh to Dera Ghazi Khan. 

On N. parapet wall of bridge N. of Sakwala village, and 
about 2 chains from 11th mile-stone on road from Muzaffargarh 
to Dera Ghazi Khan. 

On N. parapet wall of bridge near Bhadiwala well, 41 
chains from mile-stone No. 10, ou road from Muzaffargarh to 
Dera Ghazi Khan. 

On N. parapet wall of Kariah nala bridge. 

On N. parapet wall of bridge over irrigation drain S. of 
Tobwala pakka well. 

On N. parapet wall of bridge over irrigation drain, at  9th 
mile-stone, on road from Muzaffargarh to Dera Ghszi Khan. 

On N. parapet wall of Thulwa bridge. 

On 9. side of bridge over irrigation drain, about 40 chains 
from 8th mile-stone, on road from MuzafEargarh to  Dera Ghazi 
Khan. 

On 9. parapet wall of bridge over Kuba nale. 

On N. parapet wall of culvert, near Mahiwnla well. 

On S. parapet wall of culvert, 16 chains from mile-atone 
No. 2, on road from Muzaffargarh to Dera Bhazi Kbm. 

On 9. parapet wall of culvert, 6 chains Eroin mile-stone No. 
1, on road from Muzaffargarh to Dern G h a i  K h a ~ .  

MuzefEargcurb No. 8. On 9. parapet well of bridge cloae to 
thane. 

Muzaffargarh No. 4. Oh upper plinbll of 5. si8e of S. W. 
pillar of encamping ground, near tahsil. 
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PRECISE LEVELLING I N  INDIA, 1868-1909. 

Branch-Line 55A. (Khemwala t o  Multan). 

Designstion of 
Bench-marks Corrected Elemtion Diatance 

from Description of Bench-marks 

Muzaffargarh No. 2. On 4th step leading to doorway on S. 
side of kachahri. 

On middle of parapet wall above slab marked 1856, of bridge 
over Tiliri naltt, on road from Multan to Muzaffargarh and 
about 2 miles from latter place. 

On S, parapet wall of bridge crossing Ghaus nala. 

Muzaffargarh No. 1. On edge of square well with steps. 

On N.E. wall of bridge, about 19 chains from 2nd mile-stone 
from Muzaffargarh. 

o n  S.E. parapet wall of bridge, near 3rd mile-stone from 
Muzaffargarh. 

On N. end of S.E. parapet wall of bridge over road to 
Muzaffargarh. 

On S. parapet wall of eulrert, near 4th mile-stone from 
Muzaffargarh. 

On N.E. end of W. parnpet wall of bridge, 35 chains from 
6th mile-stone from Muzaffargarh. 

Platform at triple junction of Abuhutta, Sher Shah and 
Kabarbela villages. 

On N.W. wing wall of bridge on Multan and Dera Ghazi 
Khan road, over canal from Nawabpur to Secundernbad. 

On top of culvert, on N, side of railway to Sher Shah. 

Level of rails at croclling of road to Sher Shah and railway 
to Dandar ghat. 

On E. parapet wall of culvert, at junction oE made to 
Cantonment, Baudar ghat and Sller Shah ghat. 

On W. parapet wall of culvert, on 8. side of road and clone 
to Magaziue, P.W. building No. 13. 

Destroyed. . . . ... ... ... 

Dynemi0 

f e d  
388.156 

393.717 

392'207 

388.490 

387.223 

389'050 

388.176 
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403'@zo 
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Orthometrio 

feat 

~ 8 7 . ~ 8 ~  
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DESCRIPTIONB AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 55A. (Khemwala t o  Multan). 

Desoription of Bench-mark8 

On N. parapet wall of bridge over Nawab Wali Muhammad 
Khan-ka-nala, at  crossing of Multan cantonment and Bahawal- 
pur roads. 

0 .T . s .  a t  Multan Cantonment. Embedded 1 foot below 
ground level, 128 feet and 107' to N.E. corner of Regi- 
mental School and Store Godown, 79 feet and 222' to  

S . W .  corner of same building, and 185 feet and 353' to  S.E. 
corner of Barrack No. 4, British Infantry Liues. 

0 .T .S .  a t  Multan Cantonment. Situated S.W. 
Bench ldnrk of St. Mary's Church, between Church 

1906 
Road and Station Hospital Road, 123 feet 

and 3 4 O  to centre of S.W. gate of church compound, 91 feet and 
114' to S .  corner of church compo~tud wall, and 184 feet and 
253 '  to N.E. corl~er of Regimelltal bath house No. 40. 

0.T.S. at Multan Cantonment Railway Station. On W. end 
BoM. of N .  coping ol  main platform, nearly in front and to  

S. of N.W. railway rest house. 

G.T.S.  at N.W. Railway Rest House, Multan. On block of 
BoN, musonry, flush w ~ t h  g ru l l~~d  level, 108 feet from N.W. 

corner of rest house, 298 feet from N.E. corner of W. 
Signal cabin, and 3 feet from irou feucing. 

Q.T.8. ut Multan Cantonment Railrap Station. On coping 

BoM. of main platform, opposite main exit in centre of sta- 
tion building. 

a.T.8. at Mt~ltan Cantonment Ilailway Station. On  S. coping 
at  E. end oE moiu platform. 

a .T . s .  at Barrack No. 4, British Infantry Lines, Mnltan. On 
U%. flooring O E  northern of two projected vera~rdxhs on E. 

side of building. 

0.T.Y.  at Barrack No. 1, British Infatltry Lines, Mnltan. On 
flooring of S. verandah near most easterly door, number- 
ed 41. 

a .T .y .  a t  St .  Afnry's Church, Multan. ' On N.E. corner of 
B:M. flooring under steeple tower, in front of S ,  main dour 

of church. 

a.T.9.  at St .  Mnry'a Church, Mnltan. On lower step of door 
BoM. leading into ChaplainJe office, ou E. side of church. 

Corrected 

Dynamio 

feet 
412.092 

401.565 

403.971 

408.409 

404'345 

408.434 

408'492 

404.287 

406.124 

406.446 

405.765 

Distnnce 
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b h e l l l ~ u l e  

mile8 

39'1  

38.1 

38 ' 

39'3 

39'4 
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3ge6 
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38'3 

38'4 

Elevation 

Orthometric 

feet 
411.901 

401.378 

403'784 
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Booch.mnrk8 

Ocodetic 

: . -  1 
; 29 

3 0 :  

i . - 1 i 30 

i , - l a  
i 3 0  

i 2a 

: 3a . - ; 30 

4 a  . - i 30 

i 2 
: 33 

! 3  i 30 

i 4 

' 35 

i 5  
: 3% 

2 ' 

of 

phic 

- BM.82 
8s N 

BM.39 
39 N 

n ~ c  
ag 

RM.SS 
%X 

BM.36 
39N 

DY.37 -- 
s l ~  

~ a e  
39 ~i 

n51.39 
35 K 

nnr.40 
G K  

DM.41 
S i i i  

BM42 
f5V 



PRECISE LEVELLING IN INDIA, 1858-1909, 

Branch-Line 55A. (Khemwala to Multan). 
- 

Description of Bench-marks 

G.T.S. nt Station Hospital, Mnltan. On uppermost step on 
"OM, S. side of block No.  26, in front of cen t~c  pillar of 

verandah. 

G.T.S. at Station Hospital,'Multan. On flooring of S. veran- 

B%, dah O F  block No. 28, between doors Nos. 38 and 39. 

Corrected Elevation 
Distanw 

fra~n 
lihernaala 

mile8 

3 R ' 5  

.<8.6 

Deaigostion of 
Bonch-mark8 

- - ~ - -  .. -- - 

feet 

405.725 

405'927 

Geodetic 

feat 

405.537 

405'739 

Topogm- 
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- 
yo 
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. .- 

i 30 

35-C 

B L a  
39 N 



DESCRIPTIONS A R D  HEIGHTS O F  BENCH-MARKS. 

Main-Line 56. (Ferozepore to Chach). 

Description of Bench-marks 

G.T.S. Bench Mark at  Ferozepore. Embedded due W. of 
Volunteer Instructor's quarters, on S ,  side of Grand Trunk 
Road near a tank. I t  is 298 feet and 100' to  base of a well, 343 
feet and 78' to N.W. corner of out-offices of Volunteer 
Instructor's house, and 86' to S.W. corner of house itselE. 
The old sentry box still exists 10 feet S.E. of bench-mark. 

G.T.S. On stone slab over drain, near S .  end of W. entrance 
BoM. gate to Arsenal inside fort, Ferozepore. 

G.T.S. On stone flooring at S.W. end of front or N.W. verandah 

Bog. near wall, between doors Nos. 48 and 4,9, of double 
storied barrack in fort, Ferozepore. 

G.T.S. On stone flooring at  N.E. erld of N.W. or front verandah, 

BF)M. near wall oE above barrack in fort, Ferozepore. 

G.T.S. at  Ferozepore. Situated to S. of Sara- 
Bench 1904 Mark garhi Memorial temple, near junction of 

Arsenal and Knox roads, on triungular plot 
of g r o ~ n d  enclosed by above roads. 

G.T.3. On W. stone coping above steps in front of S. door of 
Boa. Saragarlli Memorial temple. 

G.T.S. On 3rd stone step in front of W. door of Saragarhi 
sg, Memorial temple. 

G.T.8. On atone copi~lg at W. end of main platform at  Feroze- 
BoM. pore Cantor~rnent Kailvray Station. 

0.T.S. On E. end of atone coping on S. side of centre oE goods 

BoM. platform at Ferozcpore Cantonment Itailway Stalion. 

G.T.S. On atone bnse or most easterly water column a t  Feroze- Bs. pore Cantonment Railway Station. 

G.T.8. at  Public Dak Bungalow, Ferozepore. On flooring of E. 
BoM. verandah near wall, 11 feet N. from centre of central 

door. 

0.T.s. On stone step in front of W. or main entrance to  St.  
BoM. Andrew's Church, Ferozepore. 

O.T.8. On stone platform of Sutlej Campaign (1845-46) Monu- 
merit iu compound of St. Andrew's Church, Ferozepore, 
just below the inscription. 

Corrected 

Dynamic 

feel 

645.017 

649.266 

656.101 

656.425 

649.198 

6j0.844 
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653.94; 
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650.503 

Distance 
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PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 56. (Ferozepore to Chach). 

Designation 
Bench-mnrks 

Geodetic 

: 5 . - 
. 1 

I - 6 : 1 

1 7 - 
; 1 

, - 8 
: 1 

: 9  . - 
1 

: 10 - 
1 

2 1 

3 .  

4 : 

5 i 

G 

7 

8 ;  

9 

10 : 

11 

12 

13 

14 

15 : 
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of 

Topogra- 
phic 

~4 
G J  

~ b f . 1 5  
M J  

BM.16 - 
44J 

0 9  
445 

BS 
U J  

BM.19 - 
er J 

B!! 
441 

Dintance 
from 

Ferozepore 

mile8 

2 . 6  

2 '7  

2'9 

3 '3  

3'3  

0 . 8  

1 - 8  

2 . 8  

3 '7  

4 ' 7  

5 ' 7  

9 ' 2  

9'9 

10.9 

11.9 

12.8  

1 3 . 8  

1 4 . 8  

1 5 ' 2  

15.6 

Desoription of Benoh-marks 

G.T.S. On lowest step in front of main or S.W. entrance to 
B%. Wesleyan Church, Ferozepore. 

Q.T.9. On stone flooring in centre of N. verandah of block No. 
,.,OM. 9, between doors Nos. 11 aud 12 of Station Hospital, 

Ferozepore. 

Q.T.9. On stone flooring, near E. wall, of N. verandah oE W. 
wing of block No. 5, opposite door No. 21 of Station 
Hospital, Ferozepore. 

Q.T.9. On atone flooring of S.W. verandah, near door No. 34 
O E  barrack No. 2 (B. Company) of British Infantry Lines, 
Ferozepore. 

G.T.S. 6 n  uppermost step at plinth level, under 1st arch, in front 
BF)M, of N.E. verandah of Nb. 3 Harrack, almost opposite 

door No. 18 of Royal Horse artillery Lines, Ferozepore. 

Q.T.9. On flooring of N.E. verandah of No. 3 Brrrack, E. of 
,.,OM. door No. 18 of Royal Horse Artillery Lines, Feroze- 

pore. 

... ... ... ... Destroyed. 

Deetroyed. . . .  . . .  ... . . .  

Destroyed. ... ... ... ... 

. . .  ... ... Destroyed. . 

. . .  . . .  ... Destroyed. . , . 

... ... ... . . .  Destroyed. 

... ... ... De~troyed. , . . 

... ... ... Dertroyed. . 

Destroyed. ... . . .  ... ... 

Dentroyed. ... . . .  ... . 

Destroyed. ... . . .  ... . . 

De~troyed. ... ... , . .  . 

Deatroyed. ... ... . . .  , . .  

Deatroyed. ... . . .  ... ... 

+ On lower flooring on N.W. of well of encamping 
ground, Kasur. 

Correoted 

Dpnamic 

feet 

647.721 

651.578 

651.533 

650.266 

649.354 

649.519 

652.652 

649'2.55 

651 .047  

6 5 3 . 8 ~ 9  

653.699 

653.537 

654.584 

6j6 .267  

654.091 

654.386 

653.909 

653'576 

653'767 

673.4H7 

672.075 

Elemtion 

Orthometrio 

feel 

647.3gz 
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649.178 
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653'I9' 

654' %35 

655'9'7 
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654'O35 

653.55' 

6 ~ 3 ' ~ ' 4  

653'414 

673"Y 

671'7'3 



DESCBIPTIONS AND HEIGHTS OF BENCII-MARKS. 138 

Main-Line 56. (Ferozepore to Chach). 

Corrected Elevation 

- 

D p m i o  Orthometrio 
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Designstion 
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Description of Beech-marks 

Top of mile-stoue No, 16 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 1 from Kasur and No. 17 from 
Raewind railway station. 

Top of mile-stone No. 18 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 19 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 20 on main road from %eroeepore to 
Lahore, 

Top of mile-stone No. 21 on main road from Feroeepore to 
Lahore. 

Top of mile-stoue No. 22 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 23 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 24 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 25 on main road from Ferozepore to 
Lahore. 

Lr~liani B.M. No. 1. S. parapet wall of bridge leading to 
bungalow E of road. 

Luliani B.M. No. 2. 3rd step of well in encamping ground. 

Top of mile-stone No. 26 on main road from Ferozepore to 
Lahore. 

Bari Doab Canal Bridge. On N. end of wing wall, on 
which letters G.T.8. B.M. are cut, 2 miles N. of Luliani. 

Bari Doab Canal B.M. No. 305. 

Bari Doab Calla1 B.M. No, 306. 

Bari Doab Canal B.M. No. 307, 

Bari Donb Canal B.M. No. 308. 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 56. (Ferozepore to Chach). 

1)istnnce 
from 

Ferorayu~.e 

n ~ i l u  

27'3 

27.5 

27-6 

27.8 

28.0 

28.2 

28. 

,8.9 

26.5 

26. 

28.9 

29.1 

29'3 

29'7 

26'6 

27'6 

28'6 

28'9 

'9'5 

Desoription of Bench-marka 

Bari Doab Canal B.M. No. 309. 

Bari Doab Canal B.M. No. 310. 

Bari Doab Canal B.M. No. 311. 

Bari Doab Canal B.M. No. 312. 

Bari Doab Canal B.M. No. 313. 

Bari Doab Canal B.M. No. 314. 

Bari Doab Canal B.M. No. 317. 

On E. footing of N. pier of Dabthu Bridge, Ban Doab Canal. 

Bari Doab Canal B.M. No. 302. 

Bari Doab Canal B.M. No. 290. 

Bari Doab Canal B.M. No. 289. 

Bari Doab Canal B.M. No. 288. 

Bari Doab Canal 13 M. No. 287. 

On E, footing oE N.W. pier of Bhujai or Sariali Bridge, Dari 
Doab Canal. 

Top of mile-stone No. 27 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 28 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 29 on main road from Ferozepore to 
Lahore. 

On W ,  side and on centre of brick rim of well under bridge 
over Raeriod rajbaha, at its crossing Grand Trunk Hoad to 
Lalrore. 

Top of mile-atone No. 30 on main road from Ferozepore to 
Lahore. 

Dosignation of 
Bench-mark8 

Geodetic 
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Correoted 

Dynamic 

feel 

611.7 14 

687.964 

688.292 

686.693 

686.61 I 

686.019 

684.503 

680.261 
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696.692 
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BM.38 
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Elevation 

Orthometric 

68i?i34 

687,584 

687,912 

686.314 

686.232 

685.640 

684- 125 

679.886 

692'674 

696.307 

696'753 

697'143 

696.719 

689.064 

fJ9O'535 

6H9'275 

692"47 
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DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 56. (Ferozepore to Chach). 

Descrip~ion of Bench-marks 

Top of mile-stone No. 31 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 33 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 34 on main road from Ferozepore to 
Lahore. 

On S. parapet wall at  E. end of bridge leading to bunga- 
low W. of road, near Kana village. 

On floor of verandah of road bungalow. 

Top of mile-stone No. 36 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 37 on main road from Ferozepore to 
Lahore. 

Top of mile-stone No. 39 ou main road from Ferozepore to 
Lahore. 

On surface of mall of well, under bridge over Siti rajl~aha, 
at  its crossiug Grand Truuk Road to Lahore. 

On N.E. flooring of verar~dal~ of Amarsiddu canal chauki. 

Top of mile-stone No. 41 on main road from Ferozepore to 
Lahore. 

Level of rails, where Grand Truttk Road crosses N. W. 
Railway. 

Top of mile-stone No. 42 on main road from Ferozepore to 
Lal~ore. 

Top of mile-stone No. 43 on main road from Ferozepore to 
Lahore. 

Plinth of well, near N.W. pillar of Bhabrawale cl~auki. 

' Top of mile-stone No. 44 on main road from Ferozepore to 
~a11ol.e. 

Centre of E. parapet wall of bridge over Bari Doab Canal, 
on Grand Trunk Rond, and near tovn of Itchrn. 

Top of mile-stone No. 45 on main road from Ferozepore 
to Lahore. 

Corrected 

Dynamic 

feel 

692.7j5  

697.649 

696.782 

695.1 16 
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696.121 
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696.59j  
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E ~ O I I I  
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186 PRECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 56. (Ferozepore t o  Chach). 

Deaipetion 
Bench-marks 

Geodetic 
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46'0 

46.2 

47'1 

47'9 

49 '5  

49'7 

49'8 

49'8 

5' 

54'3 

54'5 

54 '5  

54'6 

54.6 

. 

of 

' ' ~ ~  

pf.3 
441 

B s 8  
4 1 

BS 
91 1 

B M . 6 0  - 
44 I 

BM.61 
1 

BaaM3? 
441  

BM.M - 

441 

B E 5  
M 1 

Bx 
441 

- . ..-. - 

I 

Description of Bench-mark0 

Well near Itchra town, S.W. of Grand Trunk Road. 

E. parapet of bridge over Mian Mir Canal N.E. of Bhairo's 
temple. . 

S. parapet of bridge at junction of Ferozepore and Multan 
roads, opposite Government House. 

... ... ... Destroyed. 

... ... ... Destroyed. ... 

... ... ... Destroyed. ... 

. . .  ... . a .  Destroyed. . .  

o.T.8. at Lahore Railway Station. Embedded near W. bastion, 
B:M. about 3 feet below platform level, 5 feet N. oE at~gle 

made by W. bastion with W. wall of station building, 
15 feet from N.W. corner of building, 33 feet from ceutre of 

1 
lowest step oE overbridge aud 35 feet from B M. No. -. 67 

Lahore Railway Station. Level of rails a t  middle of S. plat- 
form, opposite etation exit. 

... ... ... ... Destroyed. 

Level of rails at croasing of railway over Lahore-Mian Mir 
road. 

Destroyed. ... ... ... ... 

+ On marble sill oE W. doorway of Church of England, 
Lahore Cantonment, East. 

+- On 1st step of W, porch, under steeple tower of Church 
of England, Lahore Cantonmel~t, Enst. 

Q.T.8. at Church of Eugland, Lahore Cantonmeut, East. On 
stone embedded in compound about 9 inches ljelow 
ground, 4.9 feet E. of N.E. and 58  feet N.E. of S.E. 

corners of cl~aukidrr'n house. 

Q.T.Y. at Lahore Cantonment, East. Surrounded 
~ U O I  Bench hp metal railing with masonry pillars nnd 

situated close to Napier memorial, in 
triangular plot formed at junct io~~ of Wellington, Mall, and 
Qujarat streeta, about 200 yards due N. of Church of England. 

Corrected 

Dynnmic 

fed 

697.311 

705.451 

692.226 

694'849 

685.568 

703'593 

704.962 

705.833 

706.110 

708.270 

715'774 

709'721 

708.688 

707.448 

705'499 

708.885 

Elevation 

Orthometrio 

feat 

696.912 

705'047 

691.829 

694,451 

685.174 

703'187 

i04'55j 

i05.426 

705'703 

707,861 

7 ~ 5 . 3 ~ '  

7O9'3" 

70~"79 

707'04' 

7°5'092 

7 0 ~ " ' ~  



DE80BiPTXONB AND HEIQBT8 O F  BENCH-MARKS. 

Main-Line 56. (Ferozepore to  Chach). 

- 

. . . - . - . 

Description of Benoh-mark8 

Q.T.s- a t  Lahore Railway Station. On stone coping of NO. 2 
BoM. platform immediately under overbridge opposite main 

exit. 

G.T.9. a t  Lahore Railway Station. On W. end of coping of 
BoM, NO. 2 platform in front of and 19 feet from N.W. cor- 

ner oE station building. 

Q.T.8. at Lahore Railway Station. On coping a t  E. end of 
Bo'. NO. 2 platform, 43 feet from N.E. corner of station 

building and 53 feet from angle made by E. bastion 
with E. wall of building. 

t a t  Central offices N.W. Railway, Lahore. On B. end 
of lowest stone step in front of N. side of building. 

G.T.S.B.M, at Central offices N.W. Railway, Lahore. Imbed-  
? ded 3 feet below ground level, 5 feet E. of N.N. 

corner of building. 

G.T.S. a t  N.W. Railway Iustitqte, Lahore. Embedded abqut cM. 3 inches below ground level, 3 feet S.W. of 9. corner 
of building. 

G.T.9. at No. 1 Muhammad Raffi's Estate, Lahore. On edge 
, . ,  of verandah floor under N.E. arch of railway staff quar- 

ters No. 1, about 2 chaius W. oE Railway Institute. 

G.T.8. a t  N.W. Railway General Stores, Lahore. Embedded 
,,OM. 3 feet below ground level on E.  side of Victoria road, 

close to gate leading to Loco Chnukidars' quarters, 4 
feet from wall, and 6 feet from angle made by wall and S. pillar 
of gate. 

Q.T.9. a t  Sl~alamar Road overbridge, Lnhore. Embedded 3 
feet below rail level, 6 feet S.E. of 4th pier (counting 
from S. end), N. of down main line to Amritsar. 

G.T.s. On parapet of main drain where it discharges into tank 
near Ruuning Shed, 82 feet from centre of Engine 
Reversing Table, and ahout 260 feet N. of down main 

line. 

O.T.8. a t  Cathedral, Lahore. On sill under central arch on Bt* inner side of outer wall of W. porch. 

G.T.8. at Cathedral, Lahore. On ail1 under central arch on 'y ,  inner lide of outer wall of N. porch. 

0.T.e. On uppermost stone step a t  plinth level E. of General 
,-,OM, Post Office, Lahore, under main porch. 

Oorrected 

Dynamio 

Pd 
708.405 

708.447 

708.418 

700'194 

696.300 

704.098 

705.41 z 

703' 230 

703.688 

696.086 

702.91 7 

702.978 

Distance 
from 

Feroze~ore 

m i l u  

4gS8 

49.8 

49'9 

s0'4 

50.4 

s0'9 

' 5O.9 

s,.2 

,,,,.6 

5"7 

p.8 

5 1 ' ~  

5"9 

Elevation 

Orthometrio 

fee 
707' 996 

708'038 

708~009 

699.790 

695.898 

703.692 

7oS'OOS 

70%- 824 

gog.q81 

695.684 

702.51 1 

702.570 

---- - ' 

Designation 
Bench-marks 

Qeodetio 

i 1 
: g  

i 2 
3 

i 3 

j 4 
j 5 ?  

1 5  
i57 

I 5 s  
! 57 

: 6b . - 
i 57 

i 5 c  . - 
i 67 

; 6 d  , - 
i 6 7  

; be 
1 51 

! 

i 7 
:i7 

i . - 8 
i67 

of 

Topogro. 
phic 

E 7  
4 4 1  

B M . ~  
ZT 

B E 9  
1 

KO 
441 

BM.71 
4 4 1  

-a 
1 

~ x a  

B K 4  
44 I 

w 6  
441  

B M . ~  --- 

EL7 
4 4 1  

~ t d . 7 8  
X i  

=a 
M I  



PRECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 56. (Ferozepore to  Chach). 

Description of Benoh-msrke 

G.T.8- On E. end of uppermost stone step at plinth level on 
S. side of General Post Office, Lalrore. 

Q.T.8. On E. end of 4th stone step on N. side of Chief Court, 
BoM. Lahore, under main porch. 

On old eill, embedded about 6 inches below present wooden 
sill of E. doorway of Anarkali Muuicipal Market (old Exhibition 
House). 

Q.T.B. On let marble step just below foundation stone under 
main porch on S. side of University Hall, Lahore. 

Q.T.8. On E.  end of 4th marble step on N. aide of Museum, 
Lahore. 

G.T.8. On platform coping in front of Bademi Bag Railway 
Station building. 

G.T.8. On E .  cap of S. abutment of Ravi bridge. 
ZM, 

G.T.9. On E.  cap of N. abutment of Ravi bridge. 
0 

B.M. 

G.T.8. On 8. end of platform coping at Shahdara Railway 
=F)M. Station. 

G.T.8. at Shahdara Railway Station. Embedded alrout 2 feet 
below ground level, S. of station building, outside plat- 
form eocloul~re, 37 and 31 feet respectively from S.E. and 

S.W. corners of main building, 36 and 24 feet respectively from 
S.E. and S.W. corners of verandah, aud 62 feet from edge of 
platform. 

Q.T.8. On N. end of coping at Sbahdera Railway 
Bou. Station. 

m . 0 .  On E. end of S. abutment of bridge No. 6 4  near 
0 828 B.M. telegraph post No. --. 8 

Q . E 8 .  On E .  end of N. abutment of bridge No. 64, near 
828 

B.M. telegraph post No. -. 10 

0.T.S.  On N end of W. parapet of drain No. 65, near tele- 
0 828 

u.y. graph post No. -. 19 

Q.T.0. On N. end of W. p~repe t  of b r i d e  No. 67, near 
0 830 

B.M. telegraph post No. -. 6 

Corrected 

D ~ n ~ m i o  

feet 

690.199 

698.391 

687.738 

687.972 

689.982 

697.455 

706.680 

706- 660 

696'328 

692.033 

696.518 

693.495 

693.704 

691.662 

696.859 

Distance 
from 

Fe~ocepore 

mils8 

51.9 

52.0 

52 '2  

52'4 

52'4 

'4 

9 . 7  

52.9 

54.7 

54'7 

54.8 

sS9 

5,j., 

55.5 

56.8 

Deaignntion 
B e n c h - n ~ d s  

Qeodetio 

i 9 . -- 
j 57 

i 10 
! i 7  

1 

i . 12 - 
j 57 

i 13 

/ 8 
58 i 

59 : 
i a 

60 j 

i 
i e;O 

61 1 

i a 
;a 

62 i 

63 i 

64 

Elemtion 

Orthometrio 

fid 
689.801 

6 9 7 ~ ~ 8 8  

687.341 

687.575 

689,584 

697,051 

706~a70 

706. as0 

695'923 

691.~30 

696'"2 

693'09' 

693'300 

69"'59 

696'45' 

of 

phio 

BM.eo 
Tii- 

sy.el 
4 4 1  

BX 
M I  

8 s  
44 r 

B= 
4 4 1  

B E 5  
44 1 

B E 6  
441 

BAB? 
4 4 1  

BLBB 
441 

D E 9  , ,  

= 
4 4 1  

BY.I)I 
991 

B Y n  
441 

B E 3  
44 I 

B E  
M I  



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 56. (Ferozepore to Chach). 

Dsacription of Benoh-msrLs 

G.T.8. On W. end of N. abutment of bridge No. 60, near 
O 832 

D.M. telegraph post No. -. 
11 

G.T.8. On W. end of N. abutment of bridge No. 62, near 
0 854 

B.M. telegraph post No. ,. L 2 

Q.T.8. On W. end of N. abutment of bridge No. 64, near 
0 835 

B.N. telegraph post No. -. 
22 

Q.T.5. On N. end of W. parapet of bridge No. 66, near tele- 
837 

D.M. graph post No. -. 20 

Q.T.Y. On 9. end of platform coping at Muridke Railway 
BoM. Station. 

0.T.S. On N. end of platform coping s t  Muridke Railway 
Station. 

G.T.8. at Muridke Railway Station. Embedded about 2 inches 
below ground level, 31 feet N. of N.W. corner ot rail- 

R way quarters marked --, 72 feet from N.E, corner of 
3 

anme, and 211 feet from B.M. No. 67. 

a.T.8. On W. end of N. abutment of bridge No. 70, near tele- 
0 840 

B.M. graph post No. --. 
17 

0.T.s. On W. parapet of N. abutment of bridge No. 71, near 
0 842 telegraph post No. ,. 

12 

o.T.8. On W. parapet of N. abutment of bridge No. 72, near 
0 813 
B.M. telegraph post No. -. 

10 

a.T.8. On W. parapet of N. abutment of bridge No. 74, near 
0 845 

n.M. telegraph post No. --. 
15 

a.T.8. On W. parapet of drain No. 78, near telegrsph post 
0 847 B.M. NO. --• 

14 

Designation of 
Bene11.1norks 

corrected 

Dynamic 

feet 
696.656 

699.555 

700.814 

706.002 

708.875 

708.77j 

700.886 

705.972 

709.222 

709-301 

709.687 

720.075 

Distonce 
horn 

Elevation 

OrlhomeLric 

fret 

696.249 

699.146 

700'405 

705.584 

708.455 

708.355 

700.470 

705.552 

708.800 

708'877 

709.261 

719'642 

i a . -  
i64 

: . - b 
; 64 

j c 
& 

65 j 

66 

67 

i 2 
j 67 

68; 

: - a 
68 

69 ; 

70 j 

7 I 

B M . ~ S  - 
441 

BM.96 
44 1 

~ ~ . 9 7  
4 4 1  

BM.98 - 
4 4 1  

B M . ~  - 
4 4 1  

BXO 
44 I 

B=I 
441 

E 2  
43 1 

~ a f . 1 0 3  
44I 

B s 4  
44 I 

s=s 
44 1 

BJI ~6 
41 

milsr 

6r.6 

62.6 

64.5 

66, 

66. 

66'3 

67.3 

69.I 

69'9 

72'1 

74'1 



PRBCISE LEVELLING IN INDIA, 1868-1808. 

Main-Line 56. (Ferozepore to Chach). 

Distance 
from 

Ferozepore 

mils. 

7 6 . 2  

7 7 . 6  

78 .7  

78'9 

78'9 

a0 ,6  

g 3 . 1  

83 .8  

84 '8  

8 7 , 0  

88,4  

89.1 

90'7 

Oorrected Elevation 
Deroription of Benoh.msrl 

De8ignntion of 
Bench.marb 

--- 

o.T-s. On W. end of N. abutment of bridge No. 81, near tele- 
0 849 Bvhf. graph post No. -. 

15 

Q.TaS. On W. parapet of N. abutment of bridge No. 88, near 
850 

B.M. telegraph post No. -. 
2 1 

Q.T.s- On S. end of platform coping at  Kamoke Railway 
BoM. station. 

O.T.8. On N. end of platform coping at  Karnoke Railway 
B?M. Btation. 

Q.T.6. at Kamoke Railway Station. Embedded 8 inches below 
ground level, N. of station building, outside platform 
enclosure, 89 feet W. of B M. No. 74, 315 feet from 

N.W. corner of station latrines, 169 feet S. of base of ppkka 
well, and 33 feet E. of centre oE station road. 

0.T.s. On N.W. parapet of drain No. 87, near telegraph post 
0 864 

B.M. No. -. 
3 

0.T.s. On W .  end of Pi. abutment of bridge No. 89, near tele- 
856 

graph post No. -. I4 
a.T.s. at Eminahad Railway Station. Embedded about 9 inches 

BoM, below ground level, W, of railway line, 271 feet from 
N.W. corner of level crossing gate lodge No. 20 A, 319 

feet from N.W. end of drain No. 92, 29 feet from centre of 
road leading to level crossing, and 7 feet from S.W. cqrner of 
fencing N. of road. 

0 858 
Q.T.8. On W. parapet of drain No. 93, near telegraph poet 

Behi- NO. -. 
7 

0 860 
Q.T.3. On W. parapet of N. abutment of bridge No. 96, near 

n.u. telegraph post No. -. 
10 

@rg& On W. parapet of N. abutment of bridge No. lO0,near 
86 1 B-hf, telegraph post No. 7-. 21 

0.y On W. parapet of N. abatmont of bridge NO. 106, near 
862 

B.M. telegraph post No. -. I4 
o.ra. On W. parapet of N. nbatmat  of b r idp  No. 104, nenr 
0 864 

B.U. telegraph post No. -. a 

-- 

72 

. - 1 a 
i78 

7 3 :  

74 i 

a . - 
i7-b 

: b 
j %  

, . 

i d  
73 

75 : 

76 

77 ; 

78 j 

79 : 

44 I 

= 
441 

B j  
441 

B E 0  
441 

B E 1  
441 

BM.IIO 
rrr 

- BM.1 
~ P L  

~ Y L  

E L 8  
4YL 

B 5 4  
4'd L 

4 1 ~  

BE 
U L  

BM.7 
CIL 

d 

fed 
721 '838 

717.667 

729.633 

729,543 

723'241 

728.496 

734'324 

729.978 

736.405 

0 0  

74a-487 

143-1117 

4 

fed 

717,228 

729,189 

729.099 

722*801 

718'053 

733'878 

729'534 

735'953 

740'5U 

742'02~ 

7 4 ~ ' 7 ~ ~  

743'608 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 56. (Ferozepore  to  Chach). 

Correoted 

Dynamic 

fed 
740.929 

747'307 

747- 126 

746.820 

752.914 

752.916 

752.675 

753'095 

753- 106 

748,758 

756,697 

s 

Distanca 
from 

Feroecpore 

m i h  

9I.3 

91.4 

9' ' 5  

92'4 

93'6 

95'4 

96'7 

98'7 

101.3 

Elevution 

Orthometrio 

feet 
740.468 

746'84% 

746.661 

746'354 

752'444 

752'446 

7.52' 201 

952.619 

752.650 

748.285 

756.216 

Designstion 
Bench.mruh 

%detic 

i a 
j f i  

I 
! 

I 

80 

a 

81 / 

: a 

i 
j a 

82 

83 

i a 
jK3 

j b  
, -- 
i 8 8  

84 j 

- '  

Description of Benoh-marks 

Q.T.8. a t  Gr~jranwala Railway Station. Embedded about 6 

BcH. inches below ground level, between railway station and 
level crossing gate lodge No. 23, close to railway 

fencing along road, 258 feet from N.W. corner of above gate 
lodge, 82 and 86 feet respectively from S.W. and N.W. corners 
of tank house, 98 feet S.W. of well, and 184 feet S.W. of B.M. 
No. 80. 

G.T.S. On S. end of platform coping at  Gujrenwala Railway 
BoH. Station. 

G.T.S. On N.  end of platform coping at  Gujranwala Railway 
Station. 

G.T.S. On W. parapet of N. abutment of bridge No. 109, near 
0 865 

B.M. telegraph post No. --. 
19 

G.T.8. On W. parapet of N.  abutment of bridge No. 114, near 
0 867 

n-bf. telegraph post NO. T. 
2 

Q.T.S. On W, parapet of N. abutment of bridge No. 120, near 
0 868 

B.af, telegraph post No. -. 
18 

Q.T.0. On W ,  parapet of N. abutment of bridge No. 124, near 
0 870 

B.M. telegraph post No. -. 
3 

Q.T.0. On W .  parapet of N. abutment of bridge No. 132, neer 
0 872 

B.M. telegraph post No. -. 3 

Q.T.8. On W. parapet of N. al~utment of bridge No. 134, neer 
0 873 

B.M. telegraph post No. -. 
1 3  

Q.T.9. ar Ghakkhar R n i l ~ a y  Station. Embedded about 9 in- 
BoH, ches below road level, about 6 chains S.W. of station 

building to W. of road, 47 feet from centre of road, 96 
R 

feet from S.W. corner of railway menials' quarters No. -,I33 
5 

feet from S.W. corner of Sub-Platelayer's quarters, 358 feet 
from S.W. corner of platform enclosu~.e, and 418 feet from S.W. 

R corner of menials' quarters No. --. 
2 

Q.T.8. On 9. end of platform coping a t  (fbakkber Railway 
BoM. Station. 

of 

Topogra- 
phio 

BM.B 

4 3 L  

BZ 
L 

q q L  

BM.12 

EM18 

B E 4  ,, 

BXK 
, a L  

~ . 3  
J ~ L  

BM.I'I 

5~ 
w L 



142 PRECISE LEVELLINGI IN INDIA, 1858-1909. 

Designation of 
Benuh-msrks Diatance 

from 
Cerozepore 

rnilsr 

lor .5 

102'2 

'03' 7 

'05.4 

106.0 

107.7 

109.7 

111'7 

111.7 

111.7 

112.8 

Main-Line 56. (Ferozepore t o  Chach). 

Deacriptioo of Bench-marka 

Q.T.8. On N .  end of platform coping at Gl~akkhar Railway 
BoM. Station. 

Q.T.9. On W. parapet of N. abutment of bridge No. 140, near 
0 A75 

B.M. telegraph post No. -. 
15 

Q.T.8. On W .  parapet of N. abutment of bridge No. 146, near 
0 877 

B.M. telegraph post No. -. 
5 

O.T.9. On W .  parapet oE N. abutment of bridge No. 149, near 
0 878 

B.M. telegraph post No. -. 
17 

Q.T.8. On W .  parapet of N. abutment of bridge NO. 153, 
0 879 

8 . M .  near telegraph post No. -. 
13 

Q.T.8.. On W .  parapet of N. abutment of bridge No. 158, neal 
0 88 1 

B.". telegraph post No. - 5 '  

Q.T.S. On W. parapet of N. abutment of bridge No. 166, neai 
0 883 

B.". telegraph post No. -. 5 

Q.T.Y. at Wazirahnd Et~ilwap Station. Embedded about 6 
BnM. inches below g r o u ~ ~ d  level, close to nr. compo~~~rd  wall 

R 
due W. of subordinates' rest house No. -, 4 6 feet from 

compound wall, 103 feet from S. gate post of entrance to ferry 
train plntform, 124. feet from N.Mr. cc~ruer of Lyallilur plat- 

form coping, 196 feet from B.M. No. -&, and 81 feet from 

centre of Grand Trunk Road to Gujrat. 

Q.T.8. On N. end of main platform coping at Wnzirabad 
BoM. Railway Station. 

Q.T.8. On 9. end of main platform coping at Waairahad Rail- 
DoM. way Statiou. 

Q.T.8. On base of 9. distant aignal, near telegraph pomt NO 
0 

B.H. '86 at Haripur Railway Station. 
I 10 ' 

Corrected Elemtion 

Dynamic I Orthmlp 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Main-Line 56. (Ferozepore to  Chach). 

Description of Bench.markn 

Q.T.S. On W. end of S. abutment of Alexandra bridge over 
Chenab river. 

G.T.S. On W. end of N. abutment of Alexandra bridge over 
&. Chenab river. 

/ 

G.T.S. On W, end of N. abutment of pier, near mile-plate No. 

B?l. 889. 

G.T.S. On E, parapet of drain, near telegraph post No. 
O 890 l3.M. -. 

20 

0.T.s.  On E. parapet of S, abi~tment of bridge No. 186, near 
0 892 

B.M. telegraph post No. --. 
18 

0.T.s .  On S.end of platform copingat Gujrat Railway Station. 
0 

B . I .  

0.T.S. at G~l j ra t  R~iilway Station. Embedded about G inches 
below ground level, S.W. of station building, close to 
wire fer~ciug, 147 feet and 56' from N.W. aiid 158 feet 

and 87' from S.W. corners of station buildit~g, 8 feet from wire 
893 

fencing, and 54 feet from telegraph post No. ---. 16 

Q.T.S. On N. eud of platform coping a t  Gujrat  Railway 
B%, Station. 

0.T.s.  On S. wall of syphon on E. side of railway line, near 
0 894 

~ b l .  telegraph post No. -. 20 

G.T.8. On nl'per surface of wall between S. a b ~ ~ t m e n t s  of rail- 
0 896 

B.M. way and road bridges, uear telegraph post No. ,. l o  

0 .T.s .  o On E. end of S. ahutment of bridge No. 193, near 
8 ~ 8  

l3.M. telegraph post No. -. 
2 

Q.T.8. On S.E. parapet of rail opening, near telegraph poet 
0 899 

E M .  No. 20. 

Q.T.S. On E.  end oE pier next to N, abutment of bridge No. 
0 90  1 U . M .  199, near telegraph post No. -. 

4 

Corrected 

Dynamic 

feet 
764.026 

764.039 

758.395 

754.149 

761 '707 

767.520 

760'725 

767.943 

770.961 

786.201 

784.103 

795.343 

802- 172 

Distance 
from 

Furozopore 

milea 

, , 4 . a  

115'0 

115'4 

, , 9 .  

120.0 

1 2 0 . 1  

120. , 

1.21. 2 

1 2 3 . 0  

124.3 

1 2 6 ,  a 

'27'5 

Elevation 

Orthometrio 

feet 

763.530 

i63'j43 

757'903 

753.660 

761.205 

767'014 

760'224 

767.437 

770'453 

785.683 

783-586 

794.814 

801 -638 

Designation 
~encl~-e~arka 

bodetic 

i . - d 
i 90 

i e . - 
i 90 

i f 
i @  

i g , -  

i 9" 

91 

92 : 

j . - a 
i 9 2  

93 i 

. a - 
93 

h 
-- 
3 

C . - 
: 93 

94 

a .- 
94 

of 

T o P ~ ) F ~ .  
pl~ic 

zo 
4a I. 

BM* 
ra L 

aaf.32 
ra 

sa1.33 -- 
48L 

sar.a4 
45 L 

B!2 
4a 

B~ 
M L  

BM.37 
43 L 

LMz1! 
43 I, 

B 8 i . D  - -- 
4 : ~  I. 

FM1!! 
a I, 

BM.I 
4 3 ~ 1  

BM.2 
Ui t i  



PRECISE LEVELLING IN INDIA, 1858-1908. 

Main-Line 56. (Ferozepore to Chach). 

Description of Bench-marks 

3 feet and 204' from N.W. corner of block No. 32. 

G.T.8. On E. parapet of culvert, near telegraph post No. 7. 



DESCRIPTIONS AND HEIGHT8 OF BENCH-MARKS. 145 

Main-Line 56. (Ferozepore to  Chach). 

Corrected 

Dymmio 

feet 
1360'440 

958'945 

954'520 

955.953 

975'685 

1016.664 

895.127 

867'362 

873.749 

873.336 

796,568 

774.116 

Description of Bench-marks 

On upper mark-stone of Koar Q.T. Survey Hill Station, 
lat. 32O 47' 22".70, long. 73O 41' 43".33. A ~rincipal 
station of Jogi-Tila Meridional Series. (For full description 
see Synoptical Volumej. 

Q T . s .  On N. end of platform coping at Kharian railway 
,,OM, station. 

G.T.8. at Khurian Railway Statiou. Embedded about 6 inches 
B%. below ground level in open space between Sub-Platela- 

per's and Assistant Stntion Master's quarters, almost due 
W. of former. It is 187 feet and 219' from W, corner of Sub- 
Platelaycr's quarters No. 8, 177 feet and 12' from N.E. corner 
of Assistant Station Master's quarters No. 3, and 254 leet and 
50' from B.M. No. 105. 

t On S.E. wall of culvert, near telegraph post No. 

(Railway bench-mark). 
7 

G.T.8. On outer wall of syphon on E. sideof railway line, near 
0 916 

B.M. telegraph post No. -. 
1 

0 
G.T.S. On wing of skew bridge on E. side of railway line, near 

917 
n . M .  telegraph post No. -. 

19 

G.T.S. On wall of syphon on E. side of railway line, near tele- 
0 919 

U.M. graph post No. -. 
14 

Q.T.8. On E .  parapet of culvert, near telegraph post No. 
B.M. '20 

1.2 ' 

Q.T.8. On S. end oE platform coping at Karyale railway ata- 

Elevation 

Orthometrio 

feet 

1359'513 

958'29% 

953' 870 

955.302 

975.021 

1015.969 

894.516 

866.770 

873'149 

872.737 

796.022 

773.583 

Dietance 
from 

Ferozepore 

milea 

153'9 

141'4 

141'4 

141.6 

142'3 

144.1 

146, I 

1~6.8 

Deaipation of 
~ench-marks  

Topop 

!lo4 a a H  

105: 
4a a 

8 : 

i a 

BM.19 
W H  

4 a ~  

~3 
W H  

~ ~ . 2 2  

BM.23 
U H  

~ b f . 2 4  

I 

BM.2' 

i 

106 

: a 
. -  
; 106 

107 j 

! a - 
i 107 

. - ! b  
: 107 

147-5 

'49'' 

149'7 

:& 
,109 

110: 

Q.T.S. On N. end of platform coping at Karyale railway sta- 
UoM, tion. 

t On parapet of well E. of Grand Trunk Road, 540 feet 
N. of mile-atone No. 99 from Lahore. (Irrigation bench- 
mark). 

G.T.9. On N. parapet of culvert, near telegraph post No. 
O 923 B.M. -- 

9 '  

B_z 
UH 

BM.27 
U H  



PRECISE LEVELLING IN INDIA, 1868-1908. 

Main-Line 56. (Ferozepore to  Chach). 

Diatnnw 
from 

Ferozepore 

milar 

150.4 

151.0 

IS"3 

152.5 

IS3'O 

,53.0 

'53" 

152'4 

152.8 

152'9 

152.9 

155'2 

Desoription of Bench-marlie 

7 On S. parapet of culvert, near telegraph post No. 

924. 3 (Irrigation bench-mark). 

G.T.S. On centre of S. abutment of Jhelum bridge, between 
B%. road and rails. 

Q.T.e. On S.E. end of stone coping of platform a t  Jhelum 
BF)M. railway station. 

G.T.a. at Jhelum Railway Station. Embedded 6 inches below 
BG. ground level in compound of s t ~ t i o n  master's quarters, 

103 feet and 73' from S.E. coruer of same, 58 feet 
and 103' from N.E. corner and 50 feet and 136' from S.E. 
corner oE out-houses No. 9. 

Q.T.8- a t  N.W. Railway Rest House, Jhelum. On S .E .  corner 
&. oE flooring of verandrth 011 W .  side of subordinates' 

room, 12 feet from centre of door of same. 

Q.T.8. at Cantonment Church, Jhelum. On lowest stone step 
in front of N.  door leading into left aisle. 

Q.T.8. a t  Cantonment Churcll, Jhelum. On stone flooring, near 
BoM. S. side of door of main entrance under steeple tower. 

G.T.s. a t  Jhelum. Situated near N.E. corner oE 
1906 Mark compound of Cantonment Church, P i 8  

feet and 229' to N.W. corner of cl~urch; 
1 3 5  feet and 303' to centre of well N. of church, and 1 5  feet to 
N.E. corner pillar of wooden railing. 

13.T.s. On stone coping a t  N.W. end oE platform at Jhelum 
railway statiol~. 

a.T.8. a t  N.W. Railway Examiner's Record Office, Jhelum. 

BoM. On flooring at  S.15. corner of W. verandah. 

Q.T.8. On stone at  plinth level a t  S.W. corner of fort, Jhelum. 
0 B . M .  

G.T.8.B.Y. On atone a t  plinth level at  N.W. corner of fort, 
O Jhelum. 

o.T.8. On masonry pillar adjoining S.E. corner of gate lodge 
0 929 

No. 3 a t  level croeaing, near telegraph poet NO. -. 1 

Designation 
Bench-mark0 

aeodetio 

i a , - 
i 1 1 0  

111 i 

1121 

: . - 1 
i l l 2  

i - 2 
; 1 

i 3 
i 112 

i . - 4 
i 1 1 2  

i 4a 
: 112 

1 1 3  j 

i a - 
! 1 1 3  

i b 
, - 
j 1 1 3  

; c . - 
i l l 3  

! d 

I 

of 

Topogra- 
phio 

4 s H  

'2 
U H  

B ~ o  
49H 

B s  
43H 

BM.92 
wH 

B=s 
4311 

0 x 4  
4 3 H  

~ ~ . 9 5  
48H 

BEe ran 

"M.3' 
+sH 

Bx 
*H 

E 9  
UH 

BM.40 

Comcted 

Dpnamic 

feet 

757.873 

769'523 

766.477 

761.673 

780.216 

762'610 

763' 272 

762.322 

. 

766.439 

766.540 

767.049 

767.113 

798,324 

Elemtion 

Orthometrio 

fest 
757.352 

768.993 

765.948 

761'147 

779'678 

762.084 

762.746 

761.79~ 

765'910 

766'010 

766'5'9 

766'583 

797'773 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARICH. 

Main-Line 56. (Ferozepore to  Chach). 

Description of Bench-mark8 

a.T.8. On E. end of S ,  parapet of overlxidge on railway, near 
0 99 1 

B.M. telegraph post No. --. 
7 

f On stone embedded on E. side of railway line, near 
93  1 

telegraph post No. -. (Railway bench-mark). 
13  

- 
t On W. parapet of culvert, near telegraph post No. 

- . (Railway bench-mark) . 

Q.T.S. On  E. parapet of bridge, near telegraph post No. 
0 932 B.M. - 

9 '  
- 
t On W. pnrapet of culvert, near telegraph post No. 

- y:. (Railway bench-mark). 

G.T.S. On stone coping of N. parapet oE bridge, opposite tele- 
0 934 

B.M. graph post No. -. 
2 

t On S. parapet of bridge, near telegraph post No. 

- 'F .  (Railway bench-mark). 

0.T.S. On N.E. return wall of drain, near telegraph post No. 
0 

B.M. '35. 
15 

Q.T.8. at I)i~la Railway Station. Embedded flush with ground 
&. level, in p r o l o ~ ~ p t i o n  ot  N. wall of pnngme~l~s quarters 

No. 37, 19 feet a11r1 133' from N.E. and 80 feet ond SO0 
from S.E. corners of above quarters, and 255 feet and 16" from 
N.W. corner of pointsman's lodge. 

'3.T.S. On E. end of stone coping of platform a t  Dina railway 
B%. atation. 

Q.l'.s. On R. end oE stone coping of platform a t  Dina railway 
,,%. station. 

0.T.9. On stone coping of N. parapet of E. abutment of Dina 
0 938 bridge, near telegraph post No. - - -  

6 '  

- 
t On S. parapet oE culvert, near telegraph post No. 
- (Railway bench-marl). 

Correoted 

D p m i c  

feet 

908.833 

902.131 

910*428 

935'520 

977.168 

942.157 

932.506 

908.681 

899.118 

904.103 

904. 105 

875' 129 

1017.543 

Distance 
from 

F~ 'o"Po~~ 

miles 

157'5 

157'8 

1.57'9 

1 5 ~ ~ 5  

159'6 

160.4 

160.7 

161.8 

I 6 3 ' ~  

163.2 

163'4 

164.2 

1 6 7 . 1  

Elevution 

Orthometrio 

feel 
908.205 

901.503 

909.795 

934'868 

976.487 

941.500 

931.855 

908.047 

898.490 

903.472 

903.474 

874.518 

1016.831 

Designstion 
Bench.a~arks 

Qeodetio 

i e .- 
i ,,a 

114: 

115/ 

116: 

i a 
, - i 

i b  
, -  

i 116 

117) 

i a 
: - 
i 117 

' l a ,  

119 

120; 

i a - 
i l z o  

121 

. 

of 

Topogra. 
phio 

BS 
43M 

B E 2  
43H 

BM.4a 
43 

BS 
4aU 

BM.2 

B* 
430 

"A4 43G 

r a o  

- 

EL' 

Bs 
4313 

!EM?? 
43u 

Bzl_o 
43 0 



148 PRECISE LEVELLING IN I N ~ A ,  1858.1900, 

Main-Line 56. (Ferozepore to Chach). 

De~ignatioo of 
Uench-mark8 

Topogm. Qeodetia 

122 ; 

123: 

124 i 

125 : 

126 

127 : 

I a 
; 127 

128 

129' 

130 : 

131 j 

132 

a - 
i 132 

< '  

: I I 

Distance 
from 

Ferocepure 

%I 
49C) 

BZ 
48Q 

=a 
43 0 

- BM.14 
48 0 

BM.16 
43 

B x 6  
3 

7 
.13(; 

DE 
4.3 o 

BM.19 - 
43 0 

E0 
4aQ 

!!!A1 

s v . 2 2  - 
43 G~ 

=a 
act 

Desoription of Benoh.mPrhs 

milea 

167'3 

167'9 

I,59. 

16y.6 

170.3 

'7' ' 4  

171.5 

171.6 

173.0 

173'5 

174.4 

76. 

1 ~ 8 ' ~  

Corrected Elerstion 

Dynamic 

- 
t On S. parapet of culvert, near telegraph post No. 
- . (Railway bench-mark) . 

0.T.s .  On N.E. parapet of culvert, near telegraph post No. 
0 g*, B.M. -, 

18 

- 
t o n  9. parapet of culvert, near telegraph post No. 
- 'f. (Railway bench-mark). 

- 
t On N. parapet of culvert, near telegraph post No. 
- F. ( I l a i l r g  bencli-mark). 

On N. parapet of culvert, near telegraph post No. 
944 - . (Railway bench-mark). 

On E. end of ,tone coping of platform at Domeli 
BoM. rl~ilway station. 

Q.T.s. at Domeli Railway Station. Embedded to E. of station 
building, 2 inclles below level, 158 feet and 62' 
from S. E. corner of statiou verandah, and 417 feet aud 

104O from B. M. No. 128. 

Q.T.8. On W. end of stone copillg of platform at Domeli railway 
no,,. station. 

G.T.8. On stone coping of E. parapet of culvert, near telegraph 
0 946 

poat No. --. 
20 

0 On W. parapet of culvert, near telegeph post NO. 
t 947. (Railway bench-mark). 

7 

Q.T.9. On N. end of atone coping of E. parapet of Bakrala 
0 948 U.Y. bridge, near telegraph post No. --. 8 

O T . 3  On atone coping of W. parapet of culvert, near telegraph 
0 960 

post No. 2 - .  

0 . T . a  at Tarki Railway Station. Embedded to W. of station 
sidings, about 6 inchea below ground level, 134 feet and 
10' from N.W. corner of ganemen's qnarters, 254 feet and 

216' from centre of turn table, a1ld24.2~ and 347O respectively 
from centre oE W. gable of station building and forest boundary 
pillar No. 2. 

Orthometria 

feel 
1029.293 

1062.396 

1112.257 

1132-462 

1173.086 

1191.014 

I 189.232 

I 191 '277 

1131'277 

110.5'392 

1074'927 

1127.673 

1218.952 

fael 
1 0 2 8 . 5 ~ ~  

1061.655 

11r1.481 

1131'672 

1172'267 

1190~182 

1188'400 

1190'445 

1130.4'~ 

1104'619 

'07)'''~ 

1126'883 

1118'096 

d 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 56. (Ferozepore to Chach). 

Designation of 
Bench.~narks Distance Oorrectsd Elerntiom 

from Description of Bench-merh 

Q.T.8. On S. end of atone coping of platform at Tarki railway 
BoM. station. 

a.T.6.  On N. end of stone coping of ~latforrn at Tarki railway Bs. statiou. 

Q.T.5.  On stone coping of E. parapet of culvert, near tele- 
0 953 

graph post No. -. 
9 

G.T.8. 0 u  stone coping of E. parapet of culvert, near tele- 
0 95; graph post No. -. 

5 

G.T.9. at Sohawa Railway Station. Embedded to N. of goods 
platform, flush with ground, 275 feet and 16' from N.E. 
corner of railway rest house, 178 feet a11d 67' from S.E. 

pillar of pakka well, and 347 feet and 109' from centre of N.E. 
parapet of bridge towarda station. 

Q.T.9. On S.E. end of stone coping of platform at Sohawa 
Born, railway station. 

G.T.8. On N.W. end of stone coping of platform at Sohawa 
&, railway station. 

- 
T On stone coping at N.E. parapet of drain, near telegraph 

9 5 7  post No. -. (Railway bench-mark). 
2 1 

Q.T.S. On atone coping of N.E. parapet of culvert, near tele- 
0 9 5 8  

B.M. graph,post No. -. 
1 1  

- 
0 1 1  N.E. parapet oE culvert, near telegraph post No. 
- 'jg (Railway bench-mark). 
9 ' 

O.T.8. On N.E. wall of draiu, near telegraph post No. 
O 960 B.M. -. 

4 

a.T.8. On E. cap of N. abutment of Bishendour bridge, near 
0 96 1 

B.U. telegraph post No. -. 
17 

- 
t On stone coping of W. parapet of culvert, near telegraph 

V62 post No. 2. (Railway bench-mark). 
11 

133; 

134: 

135 1 

136: 

137j 

I 

138 

139 ; 

140 \ 

141 

142: 

148; ' 

194 i 

146 ' 
- ,  

D ynemic 

f ed  
1220.420 

1220.37% 

1271.906 

1356.784 

1430'266 

1430'201 

1430'321 

1441.367 

1464.722 

1523.512 

1530.349 

1453.620 

1493'877 

BM.24 
43 Q 

B E 5  
Q P Q  

BM.26 ,, 
 BE^ 
4 a Q  

B= 
rra 

- B E 2 9  
4 3 0  

E O  
43 0 

B X 1  
4 a Q  

BXZ 
480 

BM.88 - 
4 3 0  

E 4  
4Y0 

BM:as 
43 Q 

s3 
a 0 

Orthometno 

ld 
1219.565 

1219'517 

1271'013 

1355.828 

1429.256 

1429'191 

142Y.31 I 

1440.349 

1463'686 

1522.432 

1529.265 

1452.587 

1492-814 

mil@ 

178.3 

178,3 

179'4 

181 ,2 

183'3 

183.3 

183'5 

183'9 

184'5 

185'5 

186.1 

, g7. 8 

I 88. 



150 PRECISE LEVELLING I N  INDIA, 1858-1905 

Main-Line 56. (Ferozepore t o  Chach). 

-- from 
Ferompoore 

QeOdetio I phlo 1 I Description of Benoh-marks 

Q.T.9. On S.E. end of atone coping of platform at Missa 
BF)M, Keswal railway station. 

0 .T . s .  On N.W. end of stone coping of platform at Missa 
BoM. Keswal Railway Station. 

Q.T.S. On atone coping of N.E. parapet of culvert, near tele- 
0 963 

B.M. graph post No. -. 
12 

Q.T.S. On W. stone cap of S. abutment of Bhaikhan bridge, 
0 965 

B.M. near telegraph post No. - 
1 '  

E. rail at  N, abutment of Bhaikhan bridge. (Railway bench- 
mark). 
- t On W. parapet of culvert, near telegraph post No. 

963 - 
5 '  

(Railway bench-mark). 

Q.T.S. On masonry pillar adjoining S.W. corner of gate lodge 
0 966 
B.JI. at level crossing, near telegraph post No. -. 10 

a . T . s .  On S.E. end of platform coping at Gujar Khan railway 
BoN, sttrtiou. 

O.T.S. at Gujar Khan Railway Station. Embetlded 3 inches 
below groulld level, opposite E. end of platform, 187 feet 
and 105' from N.E. corner of goods shed, 170 feel 

and 99' from N.E. corner of goods office, 173 feet alld 45' 
from B.M. No. 152, and 513 feet and 318' from S . W .  coruel 
of tank house. 

G.T.S. On N.W. end of platform coping at Gujar Khan rail. 
Box+ way station. 

Q.T.9. On stone coping at E, parapet of culvert, near telegrapt 
0 970 
".M. post No. -. 

13 

- 
t On stone coping of W. parapet of culvert, near telegrapl 

97 1 
post No. - (Railway bench-mark). 

16 ' 

Q.T.8. Ou atone coping of E. parapet of culvert, near telegrapl 
0 971 

B.M. post NO. - - 
16 ' 

Corrected Elevation 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Main-Line 56. (Ferozepore to  Chach). 

Description of Bench-marks 

Q.T.8. On stone coping of E.  parapet of culvert, near telegraph 
0 973 

B.U. post No. ,. 

G.T.S. On stone coping of E. parapet of culvert, near telegraph 
0 974 post No. -. 

18 

- 
t On masonry pillar on E .  side of railway line, near tele- 

975 
graph post No. 2. (Railway bench-mark). 

17 

G.T.S. On stone coping of E .  parapet of culvert, near telegraph 
0 976 U.u. post No. -. 

5 

- 
t On masonry pillar on E. side of railway line, near tele- 

976 
graph post No. -. (Railway bench-mark). 

14 

G.T.8. On rock in sitd at E .  bank of Tutil~and tank, about 2 Bs. chains W. of Chakwal road and about 4 mile N.E. oE 
Taragar11 village. 

B.OM. On rock i n s i l l  between Songaala tank and Chakmal 
road and about 200 feet N.E. of Mian Saman's Khankah 
on E .  bouk of tank. 

On t l ~ e  0 on upper surEace of pillar of Jaoli G.T. Survey 
Hill Station, lat. 39' 16' 4AN.85, long. 73' 10' 26".50. A 
principal station of N.W. H~malaya Series. (For full descrip- 
tion see Synoptical Volume). 

On masonry pillar on W. side of railway line, near 
f 977 

telegraph post No. -. (Railway bench-mark) . 
1 I 

O.T.s. On S. end of stone coping of platform at  Mandra 
,,OM. railway atation. 

o.T.9- atMandra Railway Station. Embedded 3 inches below 
,,%. ground level, 265 feet and 146" from S.E. corner of E. 

tarilc house, 131 feet and 65' from N.E. corner of 
gangmen's quarters, 166 feet and 43' Erom S.E. corner of 
same, 198 feet and 168' from S.E. corner of menial staff 
quarters, and 61 feet from centre of road to  station. 

Dintnnce 
from 

F"Oze~o'e 

milea 

199'1 

201.5 
, 

202'0 

202.5 

205.1 

207'4 

209'4 

203'4 

203'7 

Dcnignntion 
Bencll.nisrke 

Geodetic 

i . - b 
j 154 

155 1 

156: 

157 

158 j 

! . - 1 
158 

. . 

' 2  
. - 
l l jB  

3 - 
j 158 

a - , 

159 

a 
-. 

I 

of 

Topo,om. 

z o  
43 (3 

43 Cf 

~9 
u u  

BM.S3 
43 u 

BM.S4 
BY u 

B E 5  
aa Q 

B E G  
43" 

4s o 

BX1.58 
-z37- 

EMS() 
BY o 

Corrected 

Dynamic 

fet 
1686.790 

1709' 834 

1765.796 

1775'052 

1757.874 

1841.821 

1897'261 

1915'637 

1714.588 

1698.367 

1695.281 

Elevation 

Orthomctric 

feet 

1685.574 

1708 '599 

1764'518 

1773.766 

1756.600 

1840.485 

1895.88j 

'914' 247 

1713.344 

1697.134 

1694.048 

a 



PRECISE LEVELLINQ IN INDIA, 1060-1909. 

Main-Line 56. (Ferozepore to  Chach). 

Designst.ion 
Bench-msrke 

Qeodetio 

160; 

161 j 

i a 
161 

162 j 

163 j 

i . -  a 
i163 

1 6 4  

- 1 
i 164 

i 2 
' -  

164 

i a - 
i 164 

165 

166 

i a . -- 
i166 

Distance 
from 

Ferucrpore 

nrilsa 

"3. 

206-2 

206.6 

207. 

208.7 

,09.0 

210-0 

,,,.g 

210'9 

210.4 

211.9 

212'1 

of 

TopoKm. 

43Q 
BUBL 

=a 
430 

B X 4  
430 

E l  
M U  

BE!? a 

B= 
act 

BM.69 - 
430 

x0 
M U  

43 o 

43 ci 

BM.78 
430 

Description of Bench-marks 

Q.T.S. On N. end of stone coping of platform at  Mandra 
Q. railway station. 

On masonry pillar on W. side of railway line, near 
t 980 

telegraph post No. -. (Railway bench-mark). 
10 

a.T.8. Ou stone coping of E. parapet of culvert, near telegraph 
(3 980 post No. ,. 

I1 

- 
1. On masonry pillar, near telegraph post No. 

(Railway bench-mark). 
8 '  

G.T.5. Ou stone coping of E. parapet of culvert, near telegraph 
0 9n2 

BUM. post No. -. 
20 

• On masonry pillar, near telegraph post No. 
t - Y83 (Railway bench-mark). 

6 '  

G.T.@. 0 On E. parapet of culvert, near telegraph poat No. 
B.M. 9> 

6 '  

G.T.5. On W. end of 2nd stone step on 9.  side of Mankiala 
BoM, tope (dome). 

On the O on summit of dome of Man'siala Tope (Dome) G. T. 
Survey Intersected Point, lat. 93' 26' 6.1U.75, long. 73' 14' 38".60. 
An intersected point of North-West Himalaya Series. (For 
full description ace Synoptical Volume). 

O.T.S. 0 On S. parapet of culvert E. of railway line, nesr telegraph 
9 8 4 .  

B.M. post No. -. 16 

a.T.5. On S. end of stone coping of platform at Mankiala 
BoM. railway atation. 

Q.T.8. On N. end of stone coping of phtform at  Mankiala 
B%. railway station. 

Q.T.5. at Mankiala Railway Statiou. Embedded ahout 9 inches 
,.OM. I~eluw g r o u ~ ~ d  level, 301 feet and 67Ofrom B.M. NO. 

166, 174 feet and 58'from N.R.  corner of Sub-Plate 
layers' quarters, 131 feet and 42" from N.E. corner of same, 
261 feet and S6O from N.W. cornerof atntion master's quarters 
No. 3, and 49 feet and 10' from centre of well. 

Corrected 

DY 

fwl 
1698.461 

1723*731 

1747.278 

1773,216 

1829'574 

1820.335 

1824.199 

1882.151 

1955' 190 

r 801 -616 

1763.395 

1763.421 

1763'650 

Elevation 

- 
Orthometrio - 

feet 

1 6 9 7 . ~ ~ 8  

1711'47j 

1746.003 

1771.923 

1818.235 

1019'002 

1811'861 

1880.769 

1953.754 

18°0'192 

1762'097 

1762'113 

1761'349 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 56. (Ferozepore to Chach). 

Description of Bench-marks 

1 Desi~nntion of 
Banall-marks 

Topogra- I &odetic I 
Corrected Elevation 

Dynamic I Ortbometn 

Distance 
from 

Ferozeport 

G.T.S. On stone coping of E, parapet of culvert, near telegraph 
o 9137 
B.*. post No. 1. 

3 

,--" 
I 743' 650 

a.T.8. On stoue coping of E, parapet of culvert, near telegraph 
0 988 

B.M. post NO. -. 
14 

Q.T.3. On E. end of stone coping of platform a t  Sihala rail- 1517.529 
way station. I 

I 

1678.238 

Ef.T.S. On stone coping of E. cap of N .  abutment of Ling 
0 930 

B.N. bridge, near telegraph post No. -. 
13 

1586.728 

if.T.s. On W. end of stone coping of platform a t  Sihala rail- ,,:,. way station. 
1517.374 

Q.T.S. at  Sihala Railway Station. Embedded S.W. of station 
BnM. build in^, about 3 inches below ground level, 296 feet 

and 257' from S W, corner of block No. 3 (Godown and 
Rest Itoom with water tank above), 276 feet and 280' from S.W. 
corner of walled encloa~~re of station staff quarters, and 241 feet 
aud 209' from B.M. No. 171. 

1506.91 2 

S. rail of abutment ~t Sihala end of bridge, near telegraph 
99" 

post No. :. (Railway bench-mark). 
22 

1515.189 

G.T.S. On N.W. wing wall of culvert opposite mile-plate No. 
,p,. 994. 

1544.719 

a.T.3. On stone coping of S.W. parapet of culrert,.near tele- 
0 995 graph post No. -- . 

9 

1574.495 

O.T.8. On stone coping at E. nose of 1st pier a t  Peshawar end 
0 996 of Kurrang bridge, near telegraph :post No. -. . 14 

1544.342 

a.T.8. On atone coping of W. parapet of culvert, neartelegraph 
0 998 

B.M. post No. 2. 
6 

0.T.s. On stone coping a t  N. nose of 1st pier 
0 

U.M. end of Leh bridge, near telegraph post No. ---. 
1 0  

1586. I 14 

c7.T." at Chak Lnla Railway Station. On stone coping of u%. platform, 1 1 6  feet from W. end of same, above ramp. 

feet 

'742'364 

1676.999 

'585'55' 

1516,402 

1516.248 

'505' 793 

1663.012 



'3I1ECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 56. (Ferozepore to Chach). 

Designation 
Bench-marb 

Qeodotio 

177 : 
i . - a 
i177 

178 1 

179 : 

' l 
!mi 

' 2 - 
1179 

: 3 
;fi 

: 4 - 
179 

i% 

6 - 
; 179 

.% : 179 

6b - 
179 

i 6c 
:Rf# - 

Distance 
fmm 

Fero'epore 

miler 

227.1 

228.1 

,,8. I 

228.3 

228.4 

228.7 

228.9 

229'3 

229'3 

"9'9 

'3OS4 

'3O.7 

230.7 

of 

Topop 

E7 
43 G  

s ~ e  
43ct 

E 9  
430 

BM.9° 
4s Q 

BM.91 
430 

B!??? 
4 3 ~  

4 3 0  

DY.95 

BM.05 
3(; 

B E 6  
43 Q  

B E 7  
43 Q 

B= 
43 0 

E L 9 9  
4 3 0  

Description of Benoh-mtub 

S. rail at W. abutment of Leh bridge. (Railway bench-mark). 

Q.T.s- at Rawalpindi Railway Station. On stone coping of Bs. platform, 40 feet from N.E. corner of station building. 

a.T.8.  at Rawalpindi Railway Station. On stone coping of 
BoM. platform in front of 1st class waiting room. 

Q.T.S. at Rawalpindi Railway Station. Embedded about 6 
=OM, inches below ground level, 259 feet and 300' from 

centre of E.  entrance gate to troops siding, 278 feet 
and 112' from centre of W. entrance gate to same, 87 feet and 
216' from S.W. corner of waiting shed on troops platform, 
110 foet and 240' from S.E. corner of same, 107 feet from edge 
of platform, and 31 feet from boundary wall. 

0.T.B. at District Trafic Superintendent's Office, N.W. Railway, 
Box. Rawalpindi. On flooring of S. verandah oE block No. 

91, about 4 feet from centre of E ,  door oE room. 

a.T.8. at Executive Engineer's Office, N.W. Railway, Ramal- 
B",. pindi. On flooring oE room on W. side of building, 4 

feet from centre of inner door. 

"T.8. On 1st step on E. side of Lockhart memorid, Rawal- 
pindi, just below the statue. 

a.T.6. at Post Oflice, Rawalpindi. On stone flooring of N. veran- 
Bf)31. dah close to wall, and 4 feet from N.W. corner. 

a.T.8. On stone flooring of E.  verandah faciug the wall of Office 
BoM, of Superintcnderlt Government Telegraphs, Rawalpindi, 

22 and 32 feet respectively from N.W. and S.W. cor- 
ners of verandah. 

G.T.S. at Rawalpindi. Situated in compound of 
Bench 1904 Msrk Christ Church, 86 feet from centre of S. 

entrance door, 92 feet from S.W. corner 
of building, and 22 feet from compound wall. 

0.T.s. at No. 1 Section, Station Hospital, Rnwalpindi. OII 
B s .  3rd stone step at S.W. corner of block NO. 4. 

a.T.0. at Station Ho~pital, Rawalpiodi. On .tone Booring of 
8oM. verandah oE block No. 3, near N.E. angle of walls. 

Q.T.8. nt Station Hospital, Ranalpindi. On stone flowing of 
BoH. verandah of block No. 1, near N.W. angle of walls. 

C o ~ ~ ~ o t e d  

Dpnamio 

fed 
1643.925 

1656.145 

1656.129 

1654.029 

1654.875 

1646.537 

1666.342 

1668.529 

1 6 7 3 . ~ 6  

1690.598 

1677.721 

1671.636 

1674.383 

Elemtion 

Orthometrio 

f i s t  
1 6 ~ 8 . 6 ~ ~  

1654-g07 

1654,893 

1652.794 

1653'638 

1645'306 

1665.096 

1 6 6 7 ' ~ ~ ~  

1 6 7 2 ' ~ ~ 5  

1 ~ ~ 9 ' 1 3 4  

1676'467 

1 ~ 7 0 . 3 ~ ~  

1 ~ 7 3 " ~ '  



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Main-Line 56. (Ferozepore to Chach). 

Demcription of Bench-mwka 

G.T.9. at Station Hospital, Rawal~indi. On stone flooring in 
B s ,  centre of N. verandah of block No. 2, near wall. 

G.T.S. a t  Christ Church, Rawalpindi. On 2nd stone step in 
BoM. front of door on S. side of building, 16 feet W. from 

6 
S.W. angle of same, and 81 feet from B.M. No. - 179' 

Q.T.8. at Governmeut Treasury, Rawalpindi. On stone floor- 

B%, ing of main gate, near W. eud of inner door of same. 

Q.T.S. at Deputy Commissioner's Court, Rawalpindi. On 
=OM, centre of stone step iu front of verandah on W. side of 

building. 

G.T.S. On S. cap of E. parapet wall of roadway, inside fort 
,,OM, leading to entrance gate and block house, Rawalpindi. 

G.T.S. at Fort, Rawalpindi. On N. cap of arch over under- 

&, ground roadway to entrance gate and block house. 

G.T.S. at Fort, Rawalpindi. On flooring of S. verandah of 
'.oar. block No. 1, in front of door No. 18, nearly in centre 

of block. 

G.T.S. 0 On N.W. end of N.E. parapet of bridge, near telegraph 
1003 

post No. -. 
6 

0.T.s. On N. end of 1st pier from E. end of bridge, near tele- 
0 1004 
U.N. graph post No. -. 

20 

Q.T.9. On N.W. parapet of culvert, near telegraph post No. 
0 lOOG B.N. -- 

15 ' 

0.T.S. On N. parapet of culvert, near telegmph post No. 
O 1007 
U.M. -- 

17 ' 

G.T.S. On N.E. paropet of culvert, near telegraph post No. 
0 
U.N. - 

7 .  

a.T.8. at Golra Railway Station. Embedded about 6 imches 
BnM, below ground level, to S.E. of station building, on N.E. 

side oE railway linc within wire fencing, 170 feet and 
163" to N. corner of pointsmnn's lodge No. 5, and 168 feet and 
183O to 11p point's signal. 

Corrected Elewtion 
Distance 

from 
Ferozepore 

milea 

'3O.7 

229'9 

'30m7 

'30a7 

'3"5 

'3' '6 

231.6 

228.8 

23O.5 

232.2 

233'4 

235.1 

236.8 

Designation 
Bench.marks 

hodetio 

! . -  6d 
;179 

i 7 , -  
i 179 

i 8 
, -  : 179 

i , - 
j 179 

i 10 
i 179 

: 11 
! I 7 9  

! 12 
j 179 

1 8 0  

181: 

182' 

183 

i n 
.i$El 

184 j 

Dynnrnic I 
feet 

1673.478 

1689.076 

1696- 773 

1696.971 

1704.837 

1705.864 

1705.648 

1662'300 

17a1-710 

181 I -491 

1870*948 

1949.821 

1994.275 

of 

phio 

BM.IOO - 
4 3 0  

BM.101 - 
43 u 

BM.102 - 
43 G 

BY.103 

BM.104 
43U 

BM.106 
X 

snr.lo6 

'M.1O7 
430 

B ~ s ,  , , 

ELg 

B ~ O  
4 3 0  

BM.ll 
s o  

B ! ! !  
43'2 

Orthometric 

p e t  
1672' 227 

1687.813 

1695.504 ' 

169j.702 

1703.562 

1704.589 

1704'373 

1661 -058 

1720'423 

1810.136 

1869.j44 

1948356 

1992'773 



PRECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 56. (Ferozepore to  Chach). 

Description of Bench-mmka 

O.T.S. at Golra Railway Station. On stone coping of main 
BoM. platform, opposite S.E. name-board. 

Q.T.S. at Golra Railway Station. On stone coping of main 
BPh[. platform, nearly oppsite N.W. name-board. 

Q.T.9. On N.E. wing wall of culvert, near telegraph post No. 
0 1 0 1 2  B.M. -. 

3 

a.T.8. On N.E. cap of bridge, near telegraph post No. 
1 0 1 3  B.M. - 
16 ' 

Q.T.8. On S.E. cap of bridge, near telegraph post No. 
B.M. O 1 0 1 5  - 

15 ' 

a.T.8. On N.E. parapet of culvert, near telegraph post No. 
B.M. O - 1017 

11 ' 

(3.T.9. On N.W. cap of bridge, near telegraph poet No. 
0 lo",, B.M. Z. 

14 

Q.T.s. at Sarai Kala Railway Station. Embedded about 6 in- 
ches below ground level to 9. of atation building, on 
W. side OF railway line, and within wire fencing; 310 feet 

and 133' to up point's signal, 8 7  feet and 75' to telegraph post 
1 0 2 2  

NO. and 457 feet and 7' to B.M. No. 1 8 8 .  

a.T.8. On ,stone coping at 9. end of platform at Sarai Kala 
BoM. railway  tati ion. 

s t  Sarai KalaRailaay Station. On atone copingof plat- 
BoH. form in front of station maaterJs room. 

Q.T.8. On stone base of down distant signal a t  Sarai Kalsrail- 
BoM. way station. 

G.T.S. On E,  cap of bridge, near telegraph post NO. 
o 1024 B.M. - 

7 .  

G.T.S. On E. cap of culvert, near telegraph poat NO. 
0 1026 B.M. 

14 ' 

Dietance 
fmm 

Ferozepore 

milea 

237'0 

237'1 

237'* 

239'6 

241 . 5  

243.3 

246'4 

247.9 

248'0 

248-0 

248.4 

250'3 

'5I.4 

Designation 
Benoh-mark8 

Qeodetio 

1 8 5  i 

: a . -  j 1 8 5  

i b 
is 

186 

i a . -  
: 1 

:186 

187; 

i . - a 
i 1 8 7  

188 

i a 
I - 
i188 

i . - 
i 188 

189 ; 

190 j 

of 

Topogra- 
phic 

B= 
C' 

BM.14 - 
a;r C' 

BSS 
* C  

B x 6  
rat: 

~ u . 1 7  - 
4 3 c  

B s 8  
4 3 C  

BM.'" 

BE 
480 

BE & U  

a 0  

BM.2a 
-a7 

e c  

B E 6  
48 0 

Comcted 

D ~ a m i c  

feet 

1999.960 

1999.948 

1963.368 

1884.566 

1810.497 

1770.994 

1718.969 

1689'927 

1693.685 

1693'795 

1686.269 

1597.130 

1553'055 

- 
Elevation 

Orthometria 

feet 

1 9 9 8 . ~ ~ ~  

1998.43~ 

1961.887 

1883.144 

1809.129 

1769.656 

1717'667 

1688,645 

1 6 9 ~ ' 3 9 9  

1692'507 

1 ~ ~ 4 ' 9 ' ~  

1 5 9 5 ' ~ ' ~  

155"871 

4 



DESCBIF'I'IONS AND HEIGHTS OF BENCE-MARKS. 

Main-Line 56. (Ferozepore to Chach). 

Deaoription of Bench-marks 

o.T.5. On S. parapet of E. abutment of bridge, near telegraph 
0 1027 

B.M. post No. -. 
16 

G.T.8. On 9. end of 1st pier from W. end of bridge, near tele- 
0 lO'J9 

n.*. graph post No. -2. 
5 

Q.T.5. On stone base of up distant signal a t  Hasan ~ b d a l  rail- 
n%. way station. 

Q.T.5. On atone coping at  E. end of platform a t  Hasan Abdal Bs. railway station. 

G.T.8. On stone coping at  W, end of platform a t  Hasan Abdal Bs. railway station. 

Q.T.S. a t  Hasnn Abdal Railway Station. Embedded about 6 
inclles below ground level, to W, of station building, 
on S. side of railway line, nnd within wirefeucing; 25 feet 

and 353' to S.W. post of water tank scaffolding, 131 feet and 
18' to W. end of coping of platform al~ove ramp, 297 feet 
and 5' to S.W. corner of back verandah of station building, and 
270' to N.E. corner of assistant station master's quarters. 

O.T.5. On S.E. wing wall of culvert, near telegraph post No. 
0 1033 B.M. - 

IS ' 

o.T.s.  On S.E. parapet of N.E. abutment of Chablat bridge, 
0 1 0 3 5  

B.M. near telegraph post No. -. 
5 

Q.T.s. 0 On S. parapet of E .  abutment of bridge, near tele- 
1036 

B.M. graph post NO. -. 
17 

o.T.Y. at Burhan Rnilway Station. Emhedded about 6 inches 
0 

B.M. below ground level, to E. of station building, on S. side 
of railway line, nlld within wire fct~ciug ; 74 feet and 254' 

1038 
to telegraph post No. -, 189 feet and 95Oto telegrapbpost No. 

4 

-- I T :  and 49 feet to  centre oE Grand Trunk Road. 

O.T.8. On stone coping a t  E.  end of platform at Burhan rail- 
way station. 

O.T.0. On stone coping at  W. end of platform at  Burhan rail- 
&. way atation. 

Corrected Elerstion 
Dinhnce 

from 
Ferozepore 

milea 

253.5 

2j4-9 

256'9 

'57.4 

257'5 

257'6 

259'2 

260.8 

262.4 

263.8 

26q.o 

~ 6 ~ .  I 

Designation 
Bench-mwks 

Qeodetio 

191; 

192: 

193 ; 

194 

196 j 

- a 
; 195 

ib 
\ 195 

i 195 

196 : 

i 
: 196 

: b 
: 196 

197 ; 

Dpamio 

feet 

I 
1513.664 

1480.164 

1471.893 

1455.817 

1454 ' 952 

1452.536 

I371 '345 

1303.738 

1282'580 

1255'925 . 

I 259'040 

1259.030 

of 

Topop 
phio 

43 0 

'2' 
43 C 

E x 8  
43 c 

B E 9  
43 c 

430 

B E 1  
430 

= ~ a  
43 o 

B 2 a  
a c 

!?!A4 
~ B C  

BM.36 
-&-& 

E?l 
a 0 

EM." 
asCr 

Orthometric 

feel 
1512.507 

'479'031 

1470.765 

'4.54'701 

1453' 837 

1451.421 

1370'292 

1302'737 

1281.598 

1254'962 

1258.075 

1258.067 



PRECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 56. (Ferozepore to  Chach). 

Designation of 
Bench-marb 

Geodeti0 1 
198 

199; 

200 : 

201 j 

202 i 

203 ' 

2 0 4  

205 j 

206 

207 j 

208 j 

209 ; 

Distance 
from 

Feruzuyore 

mibr 

264. 

266.0 

268.7 

269.2 

269.2 

269'4 

272. 

275.0 

275.9 

278.0 

'7"3 

Tiyiy 

B= 
40 0 

B 3 9  

BM.40 
PY o 

s u . 4 1  - 
43c 

430 

Ex 
w c 

W C: 

~5 
4 3 C  

a c  

U C  

BM.48 - 
4.3 C 

5 0  
480 

Description of Bench-marks 

G.T.s. On S. parapet of E. abutment of bridge, near telegraph 
0 1038 

B.M. post No. -. 
13 

o.T.5. On S.E. parapet of culvert, near telegraph post No. 
O 1040 B.M. - 

8 ' 

aT.s. 0 On S. parapet of E. abutment of bridge, near telegraph 
1043 post No. -. 

3 

a.T.8. On stone coping at E. end of platform at Lawrencepur 
BoM. railway station. 

Q.T.S, at Lawrencepur Railway Station. On stone coping of 
BoM. platform, between station building and goods shed. 

Q.T.s. at Lawrencepur Railway Station. Embedded about 6 
BoM. inches below ground level, to W. of station building, on 

N. side of railway line, and with~n wire fencing; 240 feet 
and 238' to S.E. corner of station master's quarters, (block No. 
2)) and 164 feet and 110' to W. end above ramp of goods plat- 
form. 

13.T.s. On N.E. parapet of culvert No. 232, near furlong-atone 
0 209 
kM- No. -, on Grand Truuk Road. 4 

a.T.8. On N.W. wing wall of bridge No. 239, near encamping 
BoM, ground, about 4 mile towards I~awrencepur from mile- 

stone No. 212, on Grand Trunk Road. 

0.T.s. On N. parapet of bridge No. 243, about 8 chains E. of 
BoM. mile-stone No. 214, ou Grand Trunk Road. 

a.T.s. On W. end of N. parapet of bridge No. 248, near fur- 
0 2 15 

long-stone No. --'-, on Grand Trunk Road. 
5 

0 
0.T.s. On N. W. wing wall of bridge over Chail river, near 

216 
B.M. furlollg-stone No. -,and about 4 mile S. of S.W. end 

7 
of Chach Base Line. 

On mark on aurface of pillar of Chach Bue-Line, S.W. End, 
G. T. Survey Station, lat. 33' 53' 111'.i5, long. 72' 22' 53".74. 
A principal station oE Base-Line Figurea of Great 111dus Series. 
(For full deecription see Synoptical Volume). 

Comoted 

Dynsmio 

feed 
1255.708 

1249.533 

1290.075 

1315-5:o 

1315'579 

I 298.592 

1134.393 

1105.868 

1049.495 

1ozo-916 

993.876 

1014.84~ 

Elemtion 

Orthometrio 

f i a t  
1254.747 

1248'576 

1289-087 

1314.562 

1314'571 

1297'597 

1233' d6 

" 0 5 ' ~ ~ ~  

' 0 4 ~ ~ ~ ~ 7  

1020"3~ 

993"" 

10'4'063 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 56A. (Chach to Peshawar). 

Doacription o l  Bench-marh 

e.T.9. On N.W. wing wall of bridge over Chail river, near 
0 216 

furlong-stone No. -,and about f mile S. of S.W. end 
7 

of Chach Base-Line. 

Q.gB. On W. end of N. parapet of bridge NO. 233, about 8 
B,Y. chains E. from mile-stone No. 218 on Grand Trunk 

Road. 

Q.T.8. On E. end of N. parapet of bridge No. 256, near fu r lonp  
0 220 

B.M. stone No. 7, on Grand Trunk Road. 
3 

Q.T.9. On W. cap of S .  parapet of bridge No. 274, near furlong- 
0 223 B.M. stone No. -;--, on Grand Trunk Road. 

J 

G.T.S. at Attock. Situated on road side between 
1904 bfnrk Fort and Roman Catholic Cllurch, and to 

S. of Officers' quarters. I t  measures 99 
feet and beara 366' to S.Mr. corner of block No. 89, 73 feet 
and 165' to N.15. corner of compound mall oE house NO. 99, 
197 feet and 217' to centre of semi-circular wall of Fort, 142 
feet and 27' to S.E. corner of block No. 89, and 171 feet and 
38' to S.W. corner of block No. 90. 

G.T.B. at Protestant Cllorch, ~ t t o c k .  On stone flooring of small Bs. veraudali, near door leading into choir. 

Q.T.3- at Protestnnt Church, Attock. 011 N. end of lowest stone Bs. step, on W. side of Church, and iu front of N. door. 

Top of cannon embedded near S. end of inner main or E. 
gate of ~ t t o c k  fort. 

o.T.s. at Attock Fort. On turret oE N.E. bastion near flag- 
6% stalf. This is an iuteneeted point of Great I~idus  Se r i e~ ,  

lat. 33' 53' 28",55, long. 72' 14' 26",99. The original 
mark was 0, the letters QiTiy .were added when the point was 
connected by levelliug operations. 

a.T.Y. at Roman Catl~olic Church, Attock. On stone floorin: 
noM. near main or W .  door, under front porch. 

a.T.s. a t  Roman Catbolic Church, Attock. On stone flooring 
near N.E. corner of S. verandah. 

O.T.6. On S. cap of E. abutment oE Attock bridge over Indus, 
O M  near down points signal of Attock railway station. 

Corrected 

Dynamic 

feel 

993.876 

998.037 

982.127 

939.818 

I Il2'9J4 

I 114.033 

I 112.504 

r1zg.171 

I 193.280 

I 146.203 

I 146- 170 

1005.682 

Dietance 
from 

Cliach 

nib 

O.O 

. 

3.4 

6.5 

8.j 

8'5 

8'5 

B""E8. 

8.6 

8.6 

Elevation 

Ortbornstrio 

feel 

993.111 

997' '66 

981 '468 

939.091 

I 112.084 

I I 13' 172 

I I I I '644 

1124'301 

1192.358 

114j.317 

I 145' 284 

1004-905 

Dpaienation 
BencL.marhe 

Oeodetio 

1 i 

3 ;  

4 :  

5 ;  

i 1  . - 
i 5 

i .? 
: 5  

: 3 
: 5 

i 4 - 
: 5  

i . - a 
: 5 

' . .- 
5 

i 5 
: 5 

of 

TO~~f ," '  

~y.4~ 
ac 

9 
43c 

BM.60 - 
43 0 

3 
4~ c 

BM.62 - 
U C  

BXS 
4 3 ~  

~4 
4 3 0  

BM.SS 
-GT 

ssc 

8Bf.671 
Ti'- 

RM.50 
4 9 ~ -  

BM.SR 
-43-e- 



160 PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 56A. (Chach to Peshawar). 

miles 

10.4 G.T.8. at Attock Railway Station. Embedded about 6 inches 
BoM. below ground level, to S. of station building, 130 feet 

and 352' to ceutre of above building, 151 feet and 327' 
to S.W. corner of same, 82 feet and 60' to N.W. corner of 
block No. 2, and 164 feet and 259' to N.E. corner of staff 
quarters No. 3. 

Designation of 
Bonch-marks 

GT.8. at Attoclc Railway Station. On stone coping at w. 
eud of platform. 

; I I I I 
I 
I 

Dist,ance 
from 

Cl~nch  
Geodotic 

G.T.S. at Attock Railway Station. On stone coping at E. end '''5 
BoM. of platform. 

T";~fs- 

G.T.8. On N,E. cap of bridge, near telegraph post NO. 
'2 '4 O 1066 

U.M. - 
10 ' 

Description of Bench-marks 

Q.T.8. at Khairahad Railway Station. On stone coping at S. 
BoM. end of plntEorm. 

Cormcted Elevation 

Dynamic Orthometric 

G.T.8. at Khairabad Railway Station. On atone coping at NN. 
,,OM. end oE platform. 

Q.T.S. On N. cap of bridge, between telegraph posts Nos. 
13'7 0 1067 

G.T.8. On N.E. parapet of culvert, near telegraph post NO. 
O 1069 D.Y. - 

7 ' 

Q.T.8. On N. end of W. abutment of bridge, near telegraph 
0 1070 

k3.m post NO. -. 
15 

Q.T.8. at Jahangira Road Railway Station. Embedded about 
BaM. 6 inctlea helow level, to E. of station hailding, 

on N. side of railway line, 158 feet a11d 265' to up 
distant signal, and 111 feet and 196' to telegraph post NO. 
1071 - 
13 ' 

G.T.8. On block of masonry, flush with ground level, near 
BfM. S.W. corner of block No. 4, between telegraph posts 

1071 1071 
Nos. ---; and - . 

16 17 

G.T.8. On block of maaonry, flush with ground level, 88 feet 
17'7 0 1071 

B.M. E. of telegraph post No. -, 19 and to N.W. of atation 

building. 

feet 

991'385 



DESCBIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 56A. (Chach to Peshawar). 

Description of Bench-marks 

. .  - 

G.T.8. On N. end of W. abutment of bridge,between telegraph 
1072 1072 

B.U. posts Nos. - and -. 
10 11 

Q.T.8. On N. end of W. abutment of bridge, uear telegraph 
0 1074 

B.M, post No. y. 
2 

Q.T.S. at Akora Khattak Railway Station. On stone coping 
BoM. at E. end of platform. 

Q.T.5. at Akora Khattak Railway Station. On stone coping 
BoM. at W. end of platform. 

G.T.S. On N.W. cap of bridge, near mile-plate No. 1076. 
0 

B.Y. 

0 .T .s .  On N.W. cap of bridge, near telegraph post NO. 
0 
B.M. '077 

19 ' 

Q.T.9. On N.W. cap of bridge, near telegraph post No. 
O 1079 B.M. - 

17 ' 

G.T.S. On N .  parapet of bridge, near telegraph post No. 
O 1081 

B.M. -. 
5 

Q.T.S. On N, end of W. abutment of bridge, near mile-plate 
Q No. 1083. 

Q.T.Y. at Noasllera Railway Station. Embedded about G 
,,OM. inches below ground level, to E. of station buildiug, 100 

feet arid 3-19' to centre of door of gate lodge No. 8, 
84 feet and 18' to E. end of S. gate of level crossing, and 137 
feet and 146' to ce'ntre of main or W. gate of house No. 35. 

a.T.8. at Nowshera Railway Station. On stone coping at E. &. end of platform. 

Q.T.0- at Nowshera Railway Station. On stone coping at W. 
BoM. end of platEorm. 

Q.T.8. 0 On N. end of W. abutment of bridge, near telegraph 
I084 

B.*. post NO. -. 
16 

Q.T.S. On N. end of W. abutment of bridge, near telegraph 
0 1080 
B.*. post No. -. 

19 

Corrected 

Dynamic 

feet 

999'665 

958.899 

975'147 

975' 556 

976'414 

979'956 

992.840 

969.753 

995'969 

966.630 

969.799 

969.683 

976'620 

977.269 

- 
Deaignstion of 
~ ~ ~ ~ h - n ~ a r k s  Distance 

from 
Clrach 

Elevation 

OrLhomrtrio 

feet 

998.885 

958.151 

974.384 

974'793 

975'650 

979.190 

992.064 

968.995 

995'189 

965.874 

969.041 

568.925 

97j.856 

976.505 

i a 
: - 
i l l  

j . - b 
i l I '  

12 

13 i 

14 j 

15 : 

16 j 

i - a i 16 

17 : 

18 : 

l9 

20 

2 1 :  

22 i 

pllic 

BE 
4 J C  

B E 3  
43c 

- 
43 c 

BM.75 
49 o 

- B".76 
43 0 

=I ,, 

BY.2 

BX 
a~ 

48 8 

BM.6 

BL~ 
10 

BY.8 
38 o 

'!? 380 

EL6 
380 

miler 

20.0 

91.4 

' " 5  

21-8 

23.7 

25'6 

'7'' 

28.8 

"'5 

'9.7 

'9' 

30.6 

32'7 



162 PRECISE LEVELLING I N  INDIA, 1858-1908. 

Branch-Line 56A. (Chach t o  Peshawar). 

Designbtion of 
Beoch.rnsrk8 Distance 

from 
Cl~ech 

mika 

33' 

34'3 

35'7 

36'7 

3'" 

3ge8  

41'7 

4''7 

42'7 

42.8 

43.3 

4 4 9  

I Geodetio 

23 

2 4 :  

I a 
, - 
i24 

25 

26 

27 ; 

i a 
: 5  

b 
i 27 

28 

29 i 

30 j 

81 ; 

TO$r 
BM.1 - 
38 N 

BM.9 

EX 
a 8 ~  

snr.4 38N 

BM.S 
18 N 

BEG 
38N 

BM.7 
3 8 s  

BM.8 

'LS 
SB N 

B%f.to -- 
88 N 

BS 
38 N 

B M . I ~  

Dworiptioo d Beooh-marks 

G.T.S. at Nowshera Tahsil Railway Station. On stone coping 
BoM, at platform in front af station building. 

a.T.8. On N. end of W. abutment of bridge, near telegraph 
0 1088 

B.M. post No. -. 
11 

GeTs. On block of masonry, flush with ground level, on N. 
1089 B.M. side of railway line, near telegraph post No. -, and 18 

47 feet N. oE up distant signal of Pir Piai railway station. 

G.T.S. On block of masonry, flus11 with ground level, on N. 
BQM. side of railway line, 3 6  feet from telegraph post No. 
- Io9', and 3 4  feet from N.E. end of railway bridge. 
PU 

Q.T.s. On N.W. cap of bridge, near telegraph post No. 
B.M. -. 1092 

10 

GaT-S. On block of masonry, on N. side of railway line, near 
E. end of railway bridge, and 5 3  feet from tetegraph 

1094 post No.-. 
1 

G.*.s. On N. end of W. abutment OE b~idge, near telegraph 
0 1096 
Behf. post No. -. 19 

G.T.S. at Pabbi Railway Station. Embedded about 6 inches 
below ground Icvel, near extreme S.E. corner of atation 
yard, and within wire Fencing; 29 feet and b38" to S.E. 

corner of wire fencing, 238 fcet and 49" to S.W. corner oE gate 
lodge No. 6, and 3 1 5  feet and 31a0 to N.E. cornem of railway 
staff quarters No. 4. 

a.T.9. at Pabbi Railwhy Station. On stone copieg at E: cnd 
BoM. of platform. 

13.T.s. at Pabbi Railway Station. On ~ t o n e  copin8 at W. end 
,,F)M. of platform. 

Q.7 On N. end of W. abutment of bridge, near telegraph 
109i 

B.M. post No. -. 1 3  

0.T.s. On N. end of W. abutment of brike, new telegaph 
0 1099 

B.Y. No, --. 
3 

Corrected 

D~namic 

fed 
986agg2 

973.036 

953.454 

9 5 3 . 5 1 ~  

961.650 

968.365 

476.374 

973.564 

981 '342 

981.554 

9 7 8 . 1 4 0 7 7 ' ~ ~ ~  

984'263 

Elevation 

Olthorne~rio 

fed 
985-560 

9 7 2 . ~ 7 ~  

952.708 

952'765 

960,897 

967.607 

975.610 

972.802 

980'574 

980'785 

983'49a 

d 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 56A. (Chach to Peshawar). 

Description of Bench-marks 

G.T.S. On N. parapet of culvert, near telegraph post No. 
B.M. O -. 1 1 0 1  

3 

G.T.S. On N. parapet of culvert, near telegraph post No. 
0 1 1 0 2  B.Y. -. 

16 

0 
G.T.8. On N, end of W. abutment of bridge, near telegraph 

1 1 0 4  
B.M. post NO. -. 

1 d 

G.T.S. On N. end oE W. abutment of drain, near telegraph 
O 1106 

k f d .  post NO. --7. 
1.2 

0 
G.T.S. On N. end oE W. abutment of bridge, near telegraph 

1 1 0 8  post NO. -. 
12 

G.Ts. On stone coping of 9. footing of Labori gate, Peshawar 
BoM, city. 

G.T.S. On S.W. stone footing, in passage, under W. o r  main 
gate leading into Gurkatri, Peshawar City. 

@ at Gurkatri G .  'I!. Survey Station, Peshawar City, lat. 
34' 0' 32".64, long. 71' 3-1.' 49".68. On upper rnark- 
stone built in cirsular pillar, on roof of Tal~sildar's 

kachahri, above W. or main gate leading into Gurkatri grounds. 
A secondary station of Great Indas Series. 

Q.T.S. On N.W. parapet of bridge opposite up distant aignal 
BoM. of Peshawar Cantonment railway statioq near telegraph 

1110 post NO. ---. 
8 

GT.s. nt Memorial Hall, Peshnnar Cantonment. On stone 
flooril~g in front of main entrance, near N.I. door. 

a.T.8. On ~~ppermost stone step on E. side of office of Com- 
,,OM. mnnrt~llg Ropd Engineer and Secretary to Chief Com- 

missioner, P.W.D., Peshawar Cantonment. 

a.T.s. On 2nd stone step on E. side of office of Inspector 
DoM, General of Police, Peshaaa~ Cantonmeut. 

a T  9. On stone flooring of smell verandah, in front of centre 
,,OM. door on S.W. side of Memorial Helk, Peshawar Canton- 

ment. 

G.T.S. On 7th stone step from bottom, at S.W. e d  of Govern- 
&. ment House, Peshawar Cantonment. 

Comctcd 

Dynam~c 

fed 
1 o o z ~ 3 o j  

lOOg.449 

1023.973 

. 1036.862 

1049-024 

1067.726 

I I 17 '  138 

1 r58.320 

1103.499 

1 r 1 8 . 4 5 ~  

~ 1 0 6 . 2 1 6  

~ 1 o ~ j - 1 8 1  

1 ~ 1 8 . 3 0 8  

I 134.701 

Distance 
from 
Chuch 

mtles 

46.8 

48'4 

50'3 

52'4 

54. 

55" 

5Sa5 

55'5 

55'9 

56'2 

56'5 

56'5 

56'2 

56.4 

Elevation 

Orthometric 

fee l  
looI.519 

1004.661 

1023'170 

1036 -049 

1048.202 

1066.889 

I I 16. 262 

I 1 5 7 . 4 1 ~  

I 102.634 

1117-5j5 

I 105.350 

1104.316 

I I 17-43'. 

I 133.-812 

Designation of 
Bench-marka 

32 

33 

34 

a - 
34 

35 

1 - 
35 

2 
- 
35 

3 - 
35 

36 

%i 

l a  
% 

Ib 
36 

2 
36 

B= 
38 N  

38 N 

3 6  

B E  
3 8 ~  

Bh1.17 
38 N  

B E 8  
3 8 N  

K 9  
38 N 

BM20 

BEI 
88 N 

Be 3 8 N  

BX.ZB 
YuF 

E M b f  
a a N  

EM26 
a e ~ -  

E x 6  
8 8 N  



PRECISE LEVELLING I N  INDIA, 1868-1909. 

Branch-Line 56A. (Chach to Peshawar). 

Dietance 
from 

Chsch 

mile8 

56'4 

56.2 

56'5 

56'9 

57'0 

57" 

57'a 

57. 

57'5 

57'6 

57.8 

57'9 

5'" 

Description of Bcnch-marks 

0 a t  Government House, Pesl~awar Cantonment.. On 2nd 
marble step under porch, leading up to vestibule, on W. 
side of building. 

G.T.s. On base of home signal a t  Peshawar Cantonment rail- 
BoM. way station. 

E T . s -  a t  Peshawar Cantonment Railway Station. On stone 
=OM. flooring near N.E. corner of exit for 1st and 2nd class 

passengers, nearly in centre of station buildiug. 

a.T.s. at Peshamar Cantonment Railway Station. Embedded 
BoM, about 6 inches below ground level, in extreme N.W. 

corner of stzrtion yard, and within wire fencing; 146feet 
and 7.IP to N.W. corner of front verandah of platfor111 sergeant's 
quarters (block No. 25), 120 feet and 139' to N.W. corner of 
se1.vantsJ quarters (block No. 26), 28 feet and 274' to N.W. 
corner of wire fencing, and 128 feet and 257' to S.E. pillar of 
water reservoir. 

Q.T.s. a t  Section Hospital, Peshawar Cantoument. On stone 
BoM. flooring of N. verandah of block No. 41, between doors 

Nos. 7 and 8. 

B.". at Mackeson Monument, Peshawar Cantonment. On 
f S.E. corner of lowest stone step. 

GeT-S. at Station Hospital, Peshawar Canto~~ment .  On stone 
BoM, flooring of N. verend~h of block No. 26, near door No. 23. 

a.T.s. at Station Hospital, Peshawar Cautonment. On stone 
BoM, flooring of 9. verandah of block No. 24, near door NO. 4. 

Q.T.8. at Station Hospital, Peahawar Cantonment. On stone 
BoM. flooring of N ,  verandah of block No. 23, near door NO. 22. 

Q.T.9. a t  Roman Catholic Church, Peshawar Cantonment. On 
atone flooring of sacristy, near inner door leading into 
chancel. 

0 On parspet of culvert, a t  junction of Mall and St. John's 
roads, Peshewar Cantonment, near sentry box. 

Q.T.8. a t  St. John's Church, Peshawar Ca~ltonment. On 2nd 
O M ,  atone step, in front of E. door on N.E. aide.of church. 

Q-T.8. a t  St. John's Church, Peshawar Cantol~ment. On 2nd 

BF)M. stone atep in front of main entrance uuder tower. 

Q.T.8. at Left British Infantry Linea, Peshawar Cantonment. 
On stone flooring of N. verandah of Barrack NO. 7, 
between 1st and 2nd doors from W. 

Designation of 
Bonoh-marks 

Geodotio I 
- 4  

37 : 
i . - a 
i 37 

: b - 
: 37 

- C 

i37 

38 

39 ; 

i a : 39 

i b 
! %  

j c . -  
i 3 s  

40 i 

j . - 1 
. i 40 , . 
1 i 

j 2  . - 
40 

i S 

Corrected 

Dpnamic 

feel 
1131 -401 

1114.531 

I I 14.292 

11 17'337 

I 151 '757 

I 153.784 

1159.079 

1159' 168 

11 j9.084 

1157'099 

I 161.664 

1 174.446 

1174.65~ 

I 113.692 

~7 
s t l a  

BM.28 - 
38 K 

E x 9  
3 8 N  

BM.80 - 
3 8 N  

BX 
8 8 s  

~ x a  
88 N 

B E  
3 8 N  

BM.94 
3 8 N  

BM.86 
ellN 

BM.86 - 
3 8 ~  

x? 
38  N 

B x 8  
8 8 N  

= 
8 8 ~  

B ~ o  
B U N  

Elemtion 

Orthomctrio 

feel 
1 1 3 ~ - ~ ~ ~  

1113.658 

1 113-420 

1116.462 

I 150'855 

"52'881 

~ 5 8 . ~ 7 ~  

1 1 5 8 ' ~ ~ '  

1 ~ 5 ~ ~ ~ 7 7  

I15~"93 

l 1 ~ 0 . 7 5 ~  

1173'518 

~ 7 3 ' ~ ~ '  

182' "' 



DEWRIPTION8 AND HEIQHTS OF BENCH-MARKS. 

Branch-Line 568. (Chach to Peshawar). 

Description of Bench-& 

o.T.5. a t  Left British Infantry Linea, Pesbawar Cantonment. 
BoM. On stone flooring of N. verandah of Block No. 87, 

between N.E. corner of building and door No. 1. 

Q.T.9, at Wesleyan Church, Peshawar Cantonment. On upper 
&. stone step, in frout of door in centre of E. side of 

church. 

Q.T.S. at Peshawar Cantonment. Enclosed by an 
stnndmd Bench Mark iron railing 11 feet square, witllin enclosure 1907 

of Military Works Godown, near S.E. 
corner of name. 

Distance 
from 

Cbsch 

milea 

58'0 

58.0 

57'9 

Designation of 
Bench-marks 

bodetic 

i , - 4 
; 40 

i 5 
5 

4 1 ;  

Oorrected Elevstion 

TOi:p 

B E  
a8fi  

=a 
stla 

BM.43 
98 N 

D p m i c  

fwt 
I 180.554 

I 177' 71.7 

1152' 225 

Ortbometn'o 

fed 
1179' 63 I 

I 176.796 

I 151 '324 



PRECISE LEVELLING I N  INDIA, 1888-1909. 

Main-Line 57. (Murghai to Ferozepore). 

Denignetion of 
Bench.ruurks Diatance 

from 
Murghsi 

rnsrd 

orno 

S' l  

15'4 

19" 

27" 

31'3 

4 1 ' 8  

53'3 

3z '3  

34'2 

41'7 

Geodebic 1 
1 i 

2 i 

3 i 

i 1 . -  
i 3 

i . - 1.9 
i 3  

i 2 
! 3 

! . 2a 
i 3  

i . Sb - 
; 3  

4 1 

i 1  . - 
i 4 

; l a  . - 
j 4  

TO;r 
- BM.1 
89 L 

BAS 
3 9 L  

BM.4 - 
3 9 L  

BM.6 - 
~ Y L  

E L 6  
a s h  

BLI 
9 s  L 

s&e 
39L 

BKQ 
 as^ 

B E 0  ae L 

BM.11 
as  L 

BX 
3YK 

Description of Benoh.murks 

Murghai Bench Mark,]&. 28' 55' 8".6, long. 70' 15' 57".8. 
A secondary point of Great Indus Series. (For full description 
see Synoptical Volume). 

On ground level mark-stone of Gola G.T. Survey Tower 
Station, lat. 28' 53' 39".16, long. 70' 20' 22".97. A principal 
station of Great Indua Series. (For full description see Synop- 
tical Volume). 

Tibi Bench Mark. Stone B.M. embedded 100 yards E. 
of Post road from Mitbankot to Kl~anpur, on high pound at 
S.W. corner of hamlet of T ~ b i  (Yarowala), which is in kardari 
of Sirdargarb, as included in bounds of Hajipur village. 

On ground level mark-stone oE Lanjiwar Q.T. Survey Tower 
Station, lat. 28' 48' 2lV.00, long. 70' 29' 22N.f?7. A principal 
station of Great Indus Series. (For full description see Synop- 
tical Volume). 

On ground level mark-atone of Shahpur G.T. Survey Tower 
Station, lat. 28' 43' 16".46, long. 70° 19' 19".25. A principal 
station of Great Iudus Series. (For full description see Synop- 
ticul Volume). 

On ground level mark-stone of Laluw~li G.T. Survey 
Tower Station, lat. 28' 43' 19".37, long. 70' 39' 31n.96. A 
principal station of Great 111dus Series. (For full description 
see Synoptical Volume). 

On ground lcwl mark-stone of Knndani G.T. Survey Tower 
Station, lut. 28' 49' 38".62, long. 70' 47' 5".16. A principal 
station of Sutlej Series. (For full description see Synoptical 
Volume). 

On ground level mark-stone of Magreja G.T. Survey Tower 
Station, lat. 28' 57' 24".70, long. 70' 54' 8".62. A principal 
station oE Sutlej Series. (For full description see Synoptical 
Volume). 

Khanhela Bench Mark. Stone B.M. emheddcd under a 
large ,veepul tree ou S.W. edge of Khaubcla town, in ~ahuwal-  
pur territory. 

On gror~ncl level msrk-sto~~e oE Khanhela K T .  Survey Tower 
S t~ t iou ,  lat. 2H0 69' 14"- 18, I o I I , ~ .  i O O  44' 2lU.95. A principal 
station of Sutlej Series. (For full description see ~ynoptical 
Volume). 

On ground level mark-stone oE Paphra G.T. Survey Tower 
Station, lot. 29' 6' 49'.37, long. 70' 49' 45".82. A principul 
atation of Sutlej Series. (For full description see ~ynoptical 
Volume). 

Comoted 

Dpnamic 

fact 

293.409 

294.806 

295-221 

290.003 

288.129 

295'951 

299.687 

306.503 

30.5'227 

309.373 

316.060 

L 

Elemtion 

Orthometric 

/sat 

293'303 

agq.700 

2 9 ~ ~ 1 1 5  

289.899 

288.026 

"5'845 

299'580 

30~'393 

3 0 5 ~ ~ ~ 5  

3 0 9 ' ' ~ ~  

3 1 5 ' ~ ~ ~  

- 



DESCRIPTIONS AND HEIGHT3 OF BZNCEf-MARKS. 107 

Main-Line 57. (Murghai to Ferozepore). 
. . .. - - - - 

> - 
Desipation 
Benah-marks 

Oeodetio 

6 i 

1 
. -  
i 6  

l a  . - 
; 5  

i , Ib - 
; 5 

i . - lc  
i 5  

6 

7 i 

8 i 

9 i 

i a . - 
i 9 

lo  

11 : 

Distance 
from 
Y urgllai 

m i l u  

56'8 

60'1 

66'0 

75'6 

84'0 

70'9 

86'5 

99' 

'12'9 

137'6 

150a7 

Corrected 

Dynamic 

fed 
326'775 

319'186 

347'81% 

348.504 

396'789 

347'75% 

366.802 

374.650 

389.721 

407.027 

418,387 

434.550 

of 

T O ~ ~ ~ m -  

5 1  
89 o 

BM.2 - 
8 9 0  

=a 
a s 0  

aar.4 
a# 0 

B+ 
8 9 0  

B L 6  
89 0 

B z  
89 o 

BE 
as o 

ZS 
BY o 

BM.1 
400 

BM.I 

BM-8 
MU 

Description of Bench.rnarke 

Chanikhan Bench Mark, lat. 29' 5' 10".96, long. 71' 3' 
5OV.03. A seco~~dary  station of Sutlej Series. (For full des- 
cription see Synoptical Volume). 

On  ground level mark-atone of Chanikhan G.T. Survey 
Tower Station, ]at. 29' 5' 14".61, long. 71' 0'  46".74. A 
principal station of Sutlej Series. (For full description see 
Synoptical Volume). 

On ground level mark-atone of Pirhar O.T. Survey Tower 
Station, Int. 29' 10' 34".87, long. 71' 7' 41".48. A principal 
s t a~ ion  of Sutlej Series. (For lull description see Synoptical 
Volume). 

On ground level mark-stone of Norkanch O.T. Survey 
Tower Station, lat. 2Y0 13' 55".15, long. 71' 16' lO"'8-I. A 
principnl station of Sutlej Series. (For full description see 
Syuopticol Volume). 

On mark-stone on a~lrface of psltka pillar of Dateh Khan 
G.T. Survey Pla~form Station, lat. 29' 15' 27".92, long. 71'24' 
20".85. A principal station of Sutlej Series. (For full des- 
cription rec Synoptical Volume). 

Ahmadpur Bencl~ Mark. Stone B.M. embedded E. of 
town on a m o u ~ ~ d  called Kurnmnn Tibba, attached to a ruined 
dwelling, Kumrnan Haveli, sorrounded by toml~s. The mound 
lies 50 yards N. of Ahmadpur and Bahawalpur road. 

Jamrani Bench Mark. Stone B.M. embedded near mosque 
in Jamrani village, on W. edge of road from Ahrnadpur to 
Bahawalpur. 

Rahawalpur Bench Mark, 1at. 29' 22' 5 " . 3 7 ,  long. 71' 39' 
1 ZU.49. A secondary station of Sutlej Series. (For full des- 
cription see Sy~~optical  Volume). 

Balihidera Bench Mark, lnt. 29' 26' 43".80, long. 71' 51' 
29".26. A secondary station oE Sutlej Series. (For full 
description see Synoptical Volume). 

Nur Mul~amrnud I3e11ch Mark, 1st. 29' 30' 16".79, long. 
72' 3' 5".52. A secoodarg station of Sutlej Series. (For full 
description see Synoptical Volume). 

Khairpur Bench Mark, lat. 29' 3'5' 9".37, long. 72' 14' 
26".26. A scco,dory station of Sutlej Series. (For full des- 
cription see Synopticnl Volume). 

Kaim Rais-ki-got Bench-Mark. Stone B.M. embedded 
S. of the town, and 167 yards, and bears N .  261' from 
N.W. angle of fort. The northern minaret of Kaim Rais 
Mosque is distant about 172 yards, and bears N. 17' from 
bench-mark. 

Elevation 

Orthometric 

feet 

326'65% 

319'066 

347.681 

348'373 

396'639 

347.619 

366'659 

374'500 

389'563 

406.863 

418.213 

434'366 



PRECISE LBVELLINQ I N  INDIA, 1868-1909. 

Main-Line 57, (Murghai to Ferozepore). 

Distance 
from 

hh~rgLai 

mibr 

I ,51a  

172'2 

'86'3 

195'4 

2oa.5 

219'0 

2P1'7 

232'8 

245'3 

253'3 

262'5 

262'8 

266'6 

Description of Benoh-marks 

Ismailpur Bench Mark. Stone B.M. embedded by road side, 
1 mile S. of village of Ismailpur, and 300 yards E. of a ruined 
dwelling, and 3 miles N.E. of town of Hasilpur. 

Golam Ali Bench Mark. Stone B.M. embedded N.E. of 
canal, and adjoiuing small hamlet of Golam Ali, situated about 
2 miles W. of Shuhur Farid, and same distance S.W. of Sialanka 
village. 

Nur Shah Bench Mark. Stone B.M. embedded by road side 
to emt of it, opposite Nur Shah's khangah. 

Kasimka Bench Mark. Stone B.M. embedded near road side, 
about 300 yards N. of Kasimka village. 

Mukhdum Bench Mark. Stone B.M. embedded on road 
side, about 4 mile W. of Mukhdum village, and 300 yards S. of 
well of Sirdara Baluche. 

Bunga Alum Shah Bench Mark. Stone B.M. embedded 100 
yards S. of well 01' (iolarn Hussein at Bunga Alum Shah, whioh 
is about 6 miles S.W. of Bhawalgarh. 

On ground level mark-stone of Akbar-da-hunga G.T. Survey 
Tower Station, lat. 30' 12' 32".43, loup. 73O 28' 51".60. A 
principal station of Jogi-Tila Meridional Series. (For full des- 
cription use Syuoptical Volume). 

Pir Khalis Bench Mark. Stone B.M. ernl~edded in the nor- 
thern slope of a mound called Pakka Kot, 350 yards S.W. of 
Pir Khalis khangah, and about 7 miles N.E. of town of Bhawal- 
garh. 

I 

Gourdana Bench Mark. Stone B.M. embedded on N. aide 
of road, about 2 miles N.W. of Gourdana fort. The village of 
Soonam Rai is distant ) mile, aud beare N. 303' from bench- 
mark. 

Jaga-ki Aihli Bench Mark. Stone B.M. embedded by road 
side on Bahaaalpur boundary. 

Summit of mile-stolle at Fazilka, embedded in maaonry, and 
designated "249 miles to Delbi ". I t  is situated on Ferozepore 
road, just opposite hospital, and on E, aide of towu of Fazilka, 
about ) 111i1e N.E. of kachahri. 

Fazilka Bench Mark, lat. 30' 24' 27".21, long. 74' 1'4lf'.78. 
A secondary station of Sutlej Seriea. (For full description see 
Synoptical Volume). 

Bodla Nur Shah 0. T. Survey Station, lat. 30' 27' 26".78, 
long. 79' 4' 24".36. A secoudary station of Sutlej Series. (POT 
full description see Synoptical Volume). 

t 

Designation of 
Beuch-marks 

12 : 

13 ; 

14 

15 j 

16 i 

17 j 

j 1 

18 1 

19 j 

20 j 

21 ! 

i a 
j a 

32 j 

1 

- BM.4 
44C 

BM.6 

B56 
4 4 ~  

BX 
4413 

B= 
448 

BM.a 
44F 
- 

ES 
44B 

BY.C 

BY.6 
M P  

BY.6 
4 4 ~  

X O  
441 

 BY.$^ 
44J 

B I S  
44d 

Corrected Elemtian 

D p 8 . i ~  

feet 

451 -85 j  

464'073 

481.454 

492'011 

510.128 

520.039 

537'944 

548.320 

555'574 

$70'3" 

584.888 

581.898 

585.761 

I ONO~Y. 

feet 

451 .6h3 

463.872 

481*240 

491.790 

509.895 

519'800 

537'697 

5 4 8 . d ~  

555'3'" 

57O''39 

~ ~ 4 ' ~ ' ~  

j81'617 

585'477 

d 



DEBORIPTIONS AND HEIGHTB OF BENCH-MARKS. 

Main-Line 57. (Murghai to Ferozepore). 

Demription of Bench-merke 

Muhammad Khan Vutu Bench Mark. Stone B.M. embed- 
ded about 2 miles S. W. of village of Vutu. 

Amira Bench Mark. Stone B.M. embedded in a mound on 
S. side of road in centre of Amira village. 

Lukha Dogur Bench Mark. Stone B.M. embedded on S. 
side of road about midway between wells of Lukha Dogur and 
Dudhia. 

Naia Kila Bench Mark. Stone B.M. embedded on N. edge 
of halting ground opposite Mumdot, and facing Naia Kila. 

Q.T.S. Bench Mark at Ferozepore. Embedded due W. 
of Volunteer Instructor's quarters, on S. side of Grand Trunk 
Road near a tank. I t  is 298 feet and 100' to base of a well, 343 
feet and 78" to N.W. corner of out-ofices of Vol~~nteer Instruc- 
tor's house, and R6' to S.W. corner of house itself. The old 
sentry box still exists 10 feet S.E. of bench-mark. 

Correoted Elemtion Distenae 
fmm 

Murghai 

m i h  

283'7 

297'1 

302'4 

312'0 

D p m i o  

feet 
588.321 

613.063 

624.863 

635.771 

645.017 

Designation of 
Benoh-marks 

Orthometrio 

feet 

588.033 

612.756 

624.542 

635.440 

644'679 

> 

Geodetic 

B (  

26 1 

26 

27 j 

= 
44 J 

E 4  
44J 

DZ 
44J 

B Z 6  
44 J 

44.1 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Distance 
from 

Ferozepore 

milea 

O.O 

1 ' 7  

15.6 

16.0 

2 .  I 

4'0 

8 . 8  

11.8 

, ] .  

, . 

I %. 

Description of Bench.marks 

G.T.S. Bench Mark at Ferozepore. Embedded due W. of 
Volunteer Instructor's quarters, on S. side of Grand Trunk 
ltoad near a tank. I t  is 298 feet and 100° to base of a well, 
343 feet and 78' to N.W. corner of out-offices of Volunteer 
Instructor's house, and 86' to S.W. corner of house itself. 
The old sentry box still exists 10 feet S.E. of bench-mark. 

G.T.8. at Ferozepore Cantonment Railway Station. Embedded 
2 feet below ground level, in front of office of Sub- 
Divisional Officer, N.W. Railway, 011 S. side of railway 

line, 79 feet and 190' to N.E. corner of above office, and 91 
feet and 221' to N.W. corner of same. A rail post bearing 
inscription t::. marks position of bench-mark. 

a.T.s.n.hf. On upper plinth of S.W. boundary pillar of Kasur 
encamping ground. 

a.T.s.0B.M. On upper plinth of N.W. boundary pillar of Kasur 
encamping ground. 

On E. parapet of culvert, near telegraph pout No. 
O 833 - 

9 ' .  

B.OM. On S.E. wing wall of culvert, between telegraph posts 
835 833 

Nos. - aud -;-. 
5 6 

n.Ohf. On N.W. parapet of culvert, near telegraph post NO. 
840 - .. . 
1 '  

o.T.9. at Golehwals Railway Station. Embedded about 2 feet 
below grourld level, on W. side of railway line, almost 
touching E. face of railway staff quarters No. 6, 34 and 

32 feet respeclively from S.E. and N.E. corners of above quar- 

tera, and 176 feet from B.M. No. +. A rail post bearing 

inscription OdTi?: marks position of bench-mark. 

a.T$ On N. end of platform coping at Golehnals ni lnay 
B,bI. station. 

Q,?. On S. end of platform coping at Qolehrala railway 
B,M. station. 

0.T.S. On masonry block, 8 feet from mile-plate No. 844. 
0 

B.M. , 

Designation of 
Bonob-mnrke 

aeodetio 

1 ] 

i . - a 
] 1 

' , - 1 
i l  

i . - 
i 1 

2 ;  

3 ,; 

4 ] 

6 / 

i a 
[ 7 

6 :  

, ,, 
- 

1 TO$r 

B* 
44 5 

B x 7  
4 4 J  

E M d  
44J 

B X 9  
M J  

BM.30 - 
44 J 

B E 1  
445 

B s 2  
445 

!!!?? 
445 

BY.94 
M J  

E x  
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B- 
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C o t ~ ~ t e d  Elemtion 

Dmmio 

feet 

645.017 

646.514 

672.909 

662,685 

649.166 

643.641 

653.34' 

656.266 

662.109 

662.367 

660.418 

O i + h ~ m e ~ ~  I .. 
feet 

6qq.679 

646.175 

672'556 

662.338 

648.827 

643'305 

653'003 

655'930 

661'770 

662'028 

660.081 

# 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARL!l. 171 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Distance 
from 

Ferozepore 
Description of Bench.muks 

I Correotod Elevation 

/ Dynamic I Orthometri 

Q.T.9. On upper surface of railway boundary pillar, E .  of 
0 847 B.M. railway line, near telegraph post No. - 

23 

Q.:S. On upper surface of railway boundary pillar, E. of 
850 

railway line, near telegraph post No. -. 
1 

On N. end oE platform coping s t  Faridkot railway 
Bo% station. 

G.T.8, at  Faridlcot Railway Station. Embedded 2 feet below 
Bn'. ground level, on CV. side oE railway line, nlrnost touching 

E .  face of railway staff quarters No. 7, 3 5  and 32 feet 
respectively from N.E. aud S.E. corliers of above quarters, and 

110 feet from B.M. No. L. A rail post bearing inscription 
10 

";T$ marks position of bench-mark. 

0.T.s. On S. end of platform coping a t  Faridkot railway Bs. station. 

On the (3 on ground floor mark-stone of Faridkot G.T. 
Survey Tomer Station, Iat. 30' 40' 9"-87, long. 78' 45' 2 1 N . 5 5 .  
A principal statiou oE Sutlej Series. (For full description see 
Syuoptical Volume). 

feet 
663'310 

a.T.S. On E. parapet of bridge, near telegraph post No. 680.408 
O A52 B.M. - 

13' 

a.T.8. On E ,  parapet of bridge, near telegraph post No. 677.639 
3 

B.M. 
7 '  

a.T.8- On S.E. wing wall of bridge, near telegraph post No. 691.590 
O HW U.M. - 

5 '  

Q.T.S. On upper aurEace of railway boundary pillar, E, of 688.591 
0 857 

D.M. railway line, near telegraph post No. -. 
22 

a.T.3. at  Kot Kapura Railway Station. Embedded 2 feet 
below ground level, uear N.W. railway rest house, 
almost touching W. face of building, 16 feet from N.W. 

corner of N. veranda11 of rest house, 8 feet from N.W. corner 
I of most westerly room of same building, and 186 feet from N. 
points signal of station. A rail post bearing inscription '2;: 
marka position of bench-mark. 

feel 

662.974 

662.669 



PRECISE LEVELLING IN INDIA, 1868-1909. 

Branch-Line 578. (Ferozepore to  Ahmedabad). 

Deecription of Benoh-marke 

Q.T.8. On N. end of platfirm coping at Kot Kapura railway 
BF)nr. station. 

a.T.s. On S. end of platform coping at Kot Kapura railway 
BoM. station. 

a.T.s. On E. end of S. abutment of bridge over canal, nenr 
0 860 

B.M. telegraph post No. -. 
8 

a.T.s. 0 On upper surface of railway boundary pillar, E. of 
860 

B."- railway line, near telegraph post No. -;--. 23 

0 
On centre cap of N. ahutment, between the two bridges 

863 
over canal, near telegraph post No. --. 10 

On E. end of S. abutment of culvert over canal, near 
0 864 BeM. telegraph post No. - - .  

12 

0 
On E. end of N. abutment of bridge over canal, near 

866 
B.Y. telegraph post No. -. 

12 

Q.T.s. On E. end of N. abutment of bridge, between telegraph 
868 868 BsM* posts Nos. - and -. 
3 4 

868 868 
B.OM- On centre parapet of S. abutment, common to the two 

bridges, between telegraph posts Nos. - 17 and -. 18 

On the 0 on mark-stone at top of pillar of Alkwala O.T. 
Survey Station, let. 80' 27' 26".33, long. 74' 63' 26".97 .  A 
principal atation of Gurhagarh Meridional Series. (For full 
description eee Synopticnl Volume). 

Q.T.a at Jaitu Railwg Station. On coping at  N. end of 
BoM. main platform. 

O.T.8. at Jaitu Railway Station. On coping at  8. end of main 
platform. 

o.T.8. at  Jaitn Railray Station. Embedded about 2 feet 
B% below ground level, on E. side of railway line, almost 

touching W. face of railway st& quarters No. 6, 36 
and 82 feet respectively to N.W. and S.W. corners of above 
quarterr, and 184 feet to B.M. No. 23. A rail pwt bearing 
inscription tTk marks position of bench-mark. 

Distnnoe 
from 

Ferompor~ 

m i h  

28 .O 

28.4 

29.2 

29'9 

32.4 

33'5 

35'5 

. 

37'7 

38'6 

38'1 

3"' 

38" 

C 

Comoted 

Dymmio 

feat 
686- 10: 

686.039 

688.800 

684.039 

694.897 

683'305 

690.125 

689.638 

685.645 

715' 163 

687.511 

687.468 

683'448 

Designation of 
Bench-marks mewtion 

Orthomet& 

feet 
685766 

688.458 

683.701 

694.556 

682.9'10 

689,788 

689'3O3 

685'3'' 

714"'~ 

687'178 

687"35 

683'"7 

I Geodetic 
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DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to  Ahmedabad). 

Corrected 

Dynamic 

fed 
688.155 

684.889 

681'970 

684'309 

682.077 

682.018 

682'810 

682.781 

677'365 

680.866 

685.255 

67;-053 

677 '069 

Desipnublon 
Be~~c l~ .~u~arks  

Qeodetio 

24 ; 

25 ; 

26 j 

27 

28 

29 

i . - a 
i 2 9  

30 ; 

a 

31 : 

32 

33 : 

, A  
33 

\ .  

Distnnse 
from 

Fel.ozrpore 

milea 

38'8 

40. I 

41.0 

42'8 

45.O 

46'5 

47' ' 

47'1 

47'3 

s1'4 

53.1 

54'4 

54'7 

Elevalion 

Orthometric 

feet 
687.822 

684.558 

681.641 

683.981 

681.751 

681.693 

682.484 

682.456 

677.043 

680.546 

684'935 

676'738 

676- 754 

of 

Top,,gro. 

445 

B S 2  
44 J 

BM.63 - 
44J 

~ 6 4  
44 J 

B s 5  44 J 

BY.fi0 

~7 
M J  

44 J 

B Z 9  
44J 

El30 
CPJ 

~ ~ . 7 1  
+P J 

B_MLa 
44 J 

=a 
CP J 

Description of Bench-msrke 

Q.T.8. On E .  end of bridge over canal, near telegraph post No. 
0 869 BM. -. 

22 

Q.T.3. On E. end of bridge over canal, between telegraph posts 
0 871 871 

Nos. - and T-. 
2 3 

Q.T.S. On upper surEace of railway boundary pillar, E. of 
0 872 

B-Ma railway line, between telegraph posts Nos. - and 
1 

873 - 
2 .  

On E. end of 8. abutment of culvert, near telegraph 
0 873 B.M. post NO. T-. 

LO 

0.T.S. 0 On upper surEace of railway'boundary pillar, E. of rail- 
875 B.M. way line, near telegraph post No. -. 
24 

B.OM. On W. ehd of bridge over canal, near telegraph post 
877 

No. ,-. 
13 

Q.T.S. On coping a t  N. end of platform at Qoniana railway 
BoM, statiou. 

O.T.s. On coping a t  S. end of platform at Qoniana railway 
BoM, station. 

0.T.s.  at Qoniana Railway Station. Embedded 2 feet below 
grotuld level, near roilsay stag quarters NO. 3, almost 
touching W. face of building, 31 and 35 Feet respectively 

to N.W. and S.W. cor~~eraof  above building, and 171 feet to B.M. 
No. 30. A rail post beariug inscription marks position of 
bench-mark. 

B.OM. On W. end of bridge over canal, near telegraph post 
882 

No. -. 
10 

B-OM. On W. end of N. abutment of bridge over canal, near 
884 telegraph post No. -. 
3 

O.T.s.  On W .  coping a t  N. end of main platform at Bhatin- 
goM. da railway station. 

aT.s. On E. coping at  9. end of main platform a t  Bhatinda 
railway station. 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 57k (Ferozepore t o  Ahmedabad). 

D ~ O I ~ I I I ~ ~ ~ I I  of 
Us~~c~~-~~inurcs Distance 

 iron^ 
F*rusrIJorr 

milu  

54' i 

j g a 6  

60.3 

6, .8 

. 

65.0 

65., 

155'5 

66.6 

'Oa3  

'' ' 9  

73 '9  

74 '3  

-- 

/ Oeodt.11~ 

34 i 

35 i 

36 1 

37 : 

38 : 

39 1 

40 1 

41 

42 i 
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44 : 

45 1 

4: 

+ 

~I.),,,m,. 

l't3l.74 - 
41 J 

1111 -- 75 
4, 

nv.76 - 
44 J 

n \ r  
44 J 

D l l . 7 8  -- 
44 J 

nxf 79 -- 
44 J 

n\r - AO 
41 J 

n x  
M J  

n. 82 
S j J  

I!M.Q3 - .- 
4 . 1  

TI\IAI 
M J 

11!1 1 -- 
s b a  

1131 2 - 
Mli 

Deseription or Dench-ninrks 

G.T.S. a t  Bhatiuda Railway Inu t i t~~ te .  Rrnhedded ahorit 3 feet 
I~elow g r o u ~ ~ d  lelrl, S W. of r;~il\ri,y i~~st i tn te ,  close to 
C O ~ I I ~ I O I I I I ~  f e r ~ r i ~ ~ g .  4-1. feel to S. W .  el111 of N. W. wnll of 

I n ~ i l d i ~ ~ p ,  I I I I ~  85 feet to N.E. elltl of stme wall. A rail post 
Ilearing iuscription t.2. marks positiou of bench-mark. 

B.On. On E. end of centre I ~ P I .  OF bridge over canal, between 
37'1 Hi2 

telegrapl~ posts Nos. -;- and ,. 
6 

B.OY. On R end of S. abutment oE drain, near telegraph post 
3; 1 

No. -. 
13 

B.OM. On IL end of N, nhntment of drain, between telegrapl~ 
:i70 

posts Nos. , and -. - d 

B.Ou. o n  W. end of S. abutment of drain, near t e lq rnp l~  
36U 

post No. 7. 
2 I 

B.CM., On base oE borne signal at  Sangah rsilwny station. 

G.T.8. On coping of r a t e r  reservoir to S, of Sangat railway 
Bou. stutioa. 

D.OM. On base oE S. distant signal a t  Sangat railway rtation. 

B.0.. 011 W. end of N. al,~,tmmt of b i k e  over canal, bet- 
3,;; :3fi.? 

ween telcgrtrpli posts Son. - nud --. 
5 6 

O.T.3. a t  Rrapnali nnilnny Station. Elnh~drled 2 feet 1)elow 
gro1111tl Irvel, oul 1';. silk nf r11i1rr:ry line, awl 21.0 feet,to 
N.1:. cllrller of s t : r t i t~~~  Irli~ltl~i~ng. A rail post bearing I U -  

scription %:i. marks posi t io~~ of be~~ch-mark. 

8. On lllock of msnnrp ,  a11r111t 6 Feet towards Mandi Dab- 

D%. wali railway station from m~lc-stoue KO. 360. 

G T  3, On \~lo& of munnrp, n h n t  6 fcet toward. Mandi Dab- 

Uou. wali railwily stlrtiou f r o n ~  mile-stoue Nu. 35s. 

B . o M .  On W. cap of N abutment of b r ide ,  between tele- 
337 357 

graph posls Noa. - aud --. 
14 I3  

Corraclad 

Dyllllnlic 

feet 

670.242 

675.520 

670.258 

666.139 

667.497 

662'115 

6j9.135 

060.197 
I 

664-9511 

I 

658.508 

6j9'198 

650-968 

654.304 

Elerc.Lion 

O r ~ i l o ~ ~ ~ e t r i ~  

fret 

66y.930 

675-208 

669.949 

665'833 

667.19" 

661.813 

658.854 

659'896 

664'655 

658'211 

I 

658'90' 

' 5 0 ' ~ ~ ~  

I 

I 
654'0'0 

I 

I 



DESCRIPTIONS AND HEIGHT3 OF BENCII-MhltKS. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Deacriptioo of Bench-marur 

O.T.S. 011 I)loclc of masonry, nhor~t 6 feet tolrards Mandi Dab- 
wali railway shtttio11 f r tm mile-stone s o .  356. 

s.GM. On br~se of home signal a t  Alandi Dabwali railway 
stutio~i. 

(3.T.S. nt Mnndi Dahwnli Railwny Station. Km1)edrled 2 feet 
DFjl. I~elow g ~ . o ~ ~ ~ r t l  level, : I t  esrrenlt: S E. ctrrllar of statio~r 

yard, a11t1 10 feet to S.II:. coruer of wire f e ~ r c i ~ ~ g .  A txil 
post bearill: i~racriptioll (;:&:. marks positio~i of I~e~lclr-mark. 

G.T.S. 0 1 1  1)locli of mnsonrp, R ~ I O I I ~  6 Feet towards Birang Ichera 
rail~vry statiou Ero~r~ mile-stone No. 354. 

G.'r.S. On block a€ masonry, nho~it (i fert townrtlu Uirang Khera 
,,OJ1, railway statiolr frulu mile-stunt: Nu. 35:. 

G.T.S. 0 1 1  I)lock oE mnronry. nlmrlt 6 [pet towartls Birang Khera 
&, railway statiou frow wile-stone No. 350. 

Q.T.9. at D i r a n ~  ICl~ern Railwny St:~tion. Emherldrd 2 feet 
below groulld level, to N .  15 of rrlr t id~~ buildi~~,v, 452 fret 
to  N. c o r ~ ~ c r  of YII I I IL . ,  n11t1 215 I'cet to telrgrc~pl~ post 

349 
No. --; . A rail post bearillg inscription \::. marks position 

l b  
oE bench-mnrk. 

O.TS. On hloclc oE mnaonw, nhor~t 6 feet townrda Chnntaln 
DF)N. llund ririlw~ty stlrriou from mile-stoue No.  848. 

GT.9. On 1)lock O F  mn.qonrp, el~orrt 6 feet tornrds Clraut&la 
,,OM. Ilusd railwl~y s t a t i u ~ ~  f r o ~ u  mile-stuue No. 316. 

G.T.3. On I~lock of masonry, n l~o r~ t  G feet townrda C l ~ a u t d a  
Houd railway atotioo from mile-stone No. 344. 

Q.T.8. On block of masonry, nhnut 6 fret tosnrds C l~au tda  
,,OM, Road railway statiou from mile-rtoue S o .  342. 

a T . 8 .  On I~lock of masonry, a h o ~ ~ t  6 feet towards C l ~ a u t d a  
uou. Hood r r i l r g  atwtiou ir0111 mile-stuue No, 310. 

Q-T,s.  On 1)lork of mnronry, nhorit 6 fcet towards Cl~autala 
,,%. llond ra~lway etati011 from ruile.stone No. 338. 

Corrcctad 

Dynamic 

feel 

647.139 

647.977 

643.941 

644.731 

641 

636.368. 

635.417 

636.255 

636.002 

632,060 

626,842 

'621.385 

619.668 

-- 

Distance 
from 

Fal.uzrpore 

miles 

75'9 

76.8 

77'' 

77'9 

79'9 

'9 

"'3 

83'9 

85'9 

88.0 

90.0 

9 2 ' 0  

94'0 

Elerntion 

Orthometric 

feet 

646.849 

647.687 

643.652 

644'443 

641 * 162 

636.086 

635.135 

635.974 

635.722 

631.782 

626'567 

6a1.1814 

619.399 

/ 

Designation of 
~~oeh-rnnrks 

&od~!ic 1 

47 : 

i 

49 j 

50 j 

51 j 

52  ; 

5 3 ;  

5 

55 i 
56 

57 i 

D l [  3 - 
aAIL 

"'1.4 
44 li 

B?d 5 

nv.6 - 
44 ii 

n ~ r  7 
.Hlr 

D I I  - q 

4 b u  

n 1 r . n  
4K 

=o 
u K  

DM.11 -- 

~2 
44 I( 

n\r.is 
44 K 

5 4  
4 



PRECISE LEVELLING IN INDIA, 1868-100R 

Branch-Line 57A. (Ferosepore to Ahmedabad). 

Diatenw 
from 

Ferocepore 

mile8 

95'5 

98.0 

1 0 2 ~ 0  

104.0 

104.8 

106. 

I 

I1O.O 

, ,,. , 
,,,., 

Desoription of Benoh-merka 

Q.T.S. a t  Chautala Road Railway Station. Embedded 2 feet 
B%. below ground level, to N. oE station b u i l d i ~ r ~ ,  725 feet 

to E. coruer of same, and 213 feet to telcgrapl1 post No. 

336 13 ' A rail post bearing inscription yc marks position of 

bench-mark. 

a.T.8. On block of masonry, about 6 feet towards Padampura 
BoMm r a i lw~y  station from mile-s to~~e NO. 334. 

a.T.s.  On block of masonry, about 6 feet towards Padampura 
railway s t a t i o ~ ~  from mile-stone No. 332. 

On block of masonry, ahout 6 feet toward8 Padampura 
Box. railway statiou from mile-stone NO. 330. 

G.T.S. On block of masonry, about 6 feet towards Padampura Bs. railway station from mile-stone NO. 328. 

Q.T.S. a t  Padampura Railway Stntion. Embedded about 2 feet 
BoM. below ground level, to N.E. of statiol~ building, 858 

feet to centre of N.E. face of same, 280 feet to telegraph 
397 327 

post No. 2, and 354 feet to telegraph post No. -. A rail 
7 6 

poet bearing inscription :12. marks position of bench-mark. 

Q.T.9. On block of masonry, ahout 6 feet towards Hanumangarh 

BoM. railway station from mile-stone No. 326. 

0.T.S. On block of masonry, about 6 feet towards Hanumangarh 
Bou. railway station from mile-atone No. 324. 

B . O Y .  On W. end of S.W. abutment of akew bridge, near tele- 
322 

graph post No. -. 
2 

0x8. On block of mnnonry, about 6 feet towards Hanumangarh 
railway etation from mile-stone NO. 322. 

sou. On b u e  of home signal at  Hanommgarb railway st.- 
tion. 

Q.T.8. a t  Hanumangarh Railway Station. Emhedded about 2 
feet below ground level, on right aide of railmy line 
facing Bikaner, and S.W. of stntion I )oi ld i~~g;  579 feet 

to S.W. curner oE railway hospital, 319 feet to telegraph post 
319 319 No. -, and 362 feet to telegraph post No. -. A rail post 
20 2 1 

bearing inscription gT$ marks position of bench-mark. 

Designation 
Bench-marks 

-- 
Geodetic 

60 

61 j 

62 i 

63 

64 

65 

66 i 

67 ; 

68 

69 1 

70 i 

71 i 

of 

Topop 
phio 

B s 6  
44K 

B 5 8 7  
M K  

BM.18 - 
44K 

44K 

BM.20 - 
44K 

!!!!? 
44K 

44K 

 BE^ 
M K  

B E 4  
44K 

B* 
44K 

By.16 
U K  

44K 

Corrected 

Dynamic 

feet 

6 1 7 . 0 ~ ~  

621.469 

613.492 

61 I a303 

606.092 

613.831 

6 10'49j 

608.526 

611.120 

606.091 

598.103 

593.876 

Elevation 

Orthometrio 

par 
616.770 

621-202 

613,230 

61 I ,043 

605.836 

613.572 

6 1 0 . ~ 3 ~  

608'n71 

610''65 

6 0 5 . ~ 3 ~  

597'854 

593'629 



DEBCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Description of Bench-marks 

B. t M. On W. cap of S .W.  abutment of culvert, near tele- 
319 graph post No. -. 
6 

G.T.S. On bloclc of masonry, 6 feet towards Dabhli railway Bsf. station from mile-stone No. 318. 

t On W. cap oE S.W. abutment of culvert, near tele- 
317 graph post No. -. 
11 

t On W. cap of N.E. abutment of bridge, near tele- 
316 graph post No. -. 

Y 

G.T.9. On hloclc of masonry, ahout 6 feet towards Dabhli 
,&. railway station from mile-stone No. 316. 

B e t  M. On W. cap of S.W. abutment of culvert, near telegraph 
3 1 4. 

post No. - -  -. 
9 

Q.T.S. On block of masonry, about 6 feet towards Dabhli rail- 
way station from mile-stone No. 314. 

Q.T.9. at Ilabhli Railway Station. Embedded ahout 2 feet 
helow gro~uld level, to N. of station building, 674 feet to  
N.E. corner of same, 207 feet to telegraph post No. 

- 312 'i2, a ~ d  295 feet to telegraph post No. -. A n i l  pant bear- 
7 

ing inscription %Tz marks position of bench-mark. 

0 .T . s .  On block of maqonry, about 6 feet towards Lakhuwali 
uoH. railway station from mile-stone No. 312. 

a.T.S- 0 1 1  l~lock of masonry, ahout 6 feet towards Lakhuwsli 
B$. railway station frolu mile-stone No. 310. 

0.T.Y. On block of masonry, ahout 6 feet towards Lakhuwali 
lloM, railway station from mile-stone No. 308. 

t On W. cap oE S.W. abutment of bridge, near telegraph 
307 

post No. -. 
4 

G.T.S. On block of masonry, about 6 feet towards Lakhuwali 
railway station from mile-stone No. 306. 

Designation of 
Beneh.nlerkn Correoted 

Dynamic 

feet 

596.795 

598.465 

597'51% 

j94.065 

589.733 

591.393 

591.281 

583.519 

585.762 

586.135 

582.689 

581.588 

579.983 

Distance 
from 

Elemtion 

Orthometrio 

p e t  
596'547 

598.217 

597.264 

593.819 

589.489 

591'150 

591'038 

583.279 

585.521 

585.895 

582,451 

581,351 

579.748 

m i l a  

112-9 

lr4.r 

114.7 

115.8 

I16.1 

I,7 .8 

118.1 

"9'9 

120.2 

1 2 2 . 2 

lag'' 

Qeodetio 

72 

7 3 ;  

74 i 

75 1 

76 1 

77 

78 

79 ; 

80 j 

81 

82 1 

83 : 

Ee 
M K  

nnr.ag 
44K 

B S  
4 4 K  

=a 
44K 

BES 
44 K 

's4 
4 4 ~  

z s  
M K  

44 1( 

!!!?f 
4 4 K  

BM.38 - 
4 4 K  

llM.89 -- 
446 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 57A. (Ferozepore to  Ahmedabad). 

Desoription of Benoh.marks 

t On W. cap of N.E. ahl~tment of culvert, between tele- 
304 304 

graph posts Nos. - and ,. 14 l o  

G.T.a. On block of masonry, about 6 feet towarda Lakhnwali 
&. railway station from mile-stone No. 304. 

t On base of N.E. distant signal s t  Lakhuwali railway 
station. 

G.T.s. at Lakhuwali Railway Station. Embedded about 2 feet 
B%. below ground level, to N.E. of station bnilding, 886 feet 

303 
to centre of same, 250 feet to telegraph post No. T, 

303 
and 234 feet to telegraph post No. -. A rail post bearing 

8 
inscription y$ marks position of bench-mark. 

t On base of home signal at Lakhuwali railway station. 

G.T.9. On block of masonry, about 6 feet towards Rangmahal 
noM. railway station from mile-stone No. 302. 

t On W. cap of N.E. abutment of bridge, between tele- 
300 300 

graph poets Nos. - and -. 15 l b  

G.T.8. On block of masonry, ahout 6 feet towards Rangmahal 
noM. railway station from mile-stone No. 300. 

G;;: ~l;;y~t;;io~~;;;;;;",I,". $;. ;rids Rangmah J 

t On W. cnp of S.W. abutment oE bridge, near telegraph 
296 

poat No. - In ' 

a.T.s. On block of masonry, about 6 fect towards Rangmaha] 
BoM, railway station from mile-stone No. 296. 

t On W. cap of N.E. abutment of bridge, near telegraph 
295 

poet No. -. 4 

t On I. rap of S.W. abutment of bridge, near telegraph 
294 

post No. -;i-. a 

Distance 
from 

Ferozepore 

mibe 

127.6 

12g.6 

128.9 

29 . ,  

130'2 

131 - 6  

132'2 

I 34. 

135.5 

136.3 

137.1 

137'7 

Designation of 
Bench-mslks 

Cteodetio I 
85 i 

, . 
i a . - 
i 8 5  

86 

87 j 

88 i 

89 

90 i 
j 

91 1 

92 1 

93 : 

94 j 

95 i 

96 i 

T O p ? ~  
P ~ O  

BM.41 
4 4 K  

&K 

EX 
441C 

x!! 4 ~ x  

- BM.45 
44K 

44 1( 

4 b l L  

= 
& K  

a 5 2  44 u 

'A8 
44Q 

!!A4 
440 

'5' 
440 

B* 44Ct 

Chmded Elemtion 

Dynamic 

fed 

I 
578.484 

577,176 

578.047 

573.968 

578.042 

,574'768 

575.961 

571'999 

569 ' 885 

570,835 

567.209 

566.052 

565':s1 

orthmstrio 

feet 

5 7 8 ~ 2 ~ ~  

576*942 

577-813 

573.736 

577'808 

574'536 

575.729 

571'g69 

569'656 

570.~0~ 

j66'98P 

565'825 

565'525 



DESCRIPTIONS AND HEIGHT3 0%' BENCH-MARKS. 

Branch-Line 57A. (Ferozepore t o  Ahmedabad). 
e 

Corrected Elevation 
Distance 

from 
F ~ I o ~ P Q ~ ~  

miles 

137" 

138.4 

139'4 

140.4 

14z.4 

143'' 

a 

143'8 

143.4 

143'5 

144'4 

146,4 

,4g.q 

Designation 
Beneh.marks 

Geodetic 

97 i 

98; 

99; 

100 

101 j 

102; 

I 

i 
j 132 

103 

101 

105. 

-- a 
105 

106 

Dynnmic I 
p e t  

561 -910 

564'407 

564'367 

559.683 

556.727 

559'238 

602'696 

559.597 

556.026 

564'694 

573.059 

581.777 

Description of Bench-marke 

Q.T.8, at Rangmahal Railway Station. Embedded about 2 feet 

5. below ground level, to  N. of station building, 481 feet 
294 

to  centre of same, 213 feet to  telegraph post No. la, 
and 371 feet t o  B.M. No. 96. A rail post bearing inscription iz marks position of bench-mark. 

Q.T." Ou block of masonry, about 6 feet towards Suratgarh BQis railway station from mile-stone No. 2W. 

t On top of mile-stone No. 293. 

Q.T.S. On block of masonry, about 6 feet towards Snratgarh 
railw~jr station from mile-stone No. 292. 

O.TS. On block of masonry, about 6 Feet towards Suratgarh 

DG. railway station from mile-stone No. 290. 

t On W. cap of N. abutment of bridge, near telegraph 
289 

post No. -. 8 

011 the 0 on roof of N. turret of fort of Sitratgar11 G.T. Survey 
Station, now used 8s kschabri, 1st. 20' 19' 37"%5, long. 73' 
54' 3".77. A secoudary station of Gurhagarh Meridional Series. 

The letters a*T$' were cut round the 0. 

? On bmse of bome aignal at Suratgarh railway station. 

, 
G.T.9. at Suratgrsrh Railway Station. Embedded about 2 feet 
BoM. below ground level, on E. side of rnilwiry linc in front 

of station bnilding, 326 feet to S.E. comer of same, 
308 feet to home signal, aud a76 feet to N.E. corner of latrines. 

A rail p 4 t  hearing inscription '$:; marks position of bench- 

mark. 

0.T.s- On block of mnaonry, about 6 feet towards Rayanwali 
D:M. railway station from mile-stone No. 286. 

O.T.8. On bloclc of maeonry, about 6 feet towark Bayanw~li  
U%. railway station from mile-stow No. 286. 

a.T.8- On hlock of masonry, about 6 feet towards Rsynnwali zM. railway atation from mile-stone No. 284. 

of 

Topgm. 
phic 

-- y: 

B Z  
qgG 

~9 

- BM.10 
44 G 

44 a 

BM.12 - 
44 u 

BM.13 
JJe 

~ t f . 1 4  

MU 

RG 
44 u 

B M z  
MU 

1 
I m.18 
I -GT 

hthometfic 

feet 
561 -685 

564'181 

564'142 

559'460 

556.506 

j59.017 

602.458 

559.376 

555.806 

564-473 

572.835 

581 '551 
1 - 



PRECISE LEVELLING I N  INDIA, 1050-1909. 

Branch-Line 57A. (Ferozepore to  Ahmedabad), 

Dempdion 
U e n o h - r n ~ b  

Qeodetio 

107 

100 j 

109 : 

110; 

111 j 

112; 

113 i 

114: 

115 i 

116; 

117 ; 

118 j 

119; 

Distnnce 
from 

Ferozepore 

mile8 

150.4 

152'4 

154'4 

355'4 

156.4 

158'4 

160'4 

162'4 

162'9 

163.2 

164.5 

166'5 

of 

ToPo- 
phio 

'2 
44 Q 

BM.20 
44 C) 
- 

BM.21 - 

RM za 
44U 
- 

B X  

!!!!!4 
4 4 ~  

RM.26 
41 (f 
- 

BYtB 440 

BYn 4 4 ~  

44U 

BM.29 
440 

B= 
44Q 

44H 

Description of Bench-marks 

Q.T.s. o n  block of masonry, about 6 feet towards Rayanwali 
BOMm railway station from mile-stone No. 282. 

Q . T s .  On block of masonry, about 6 feet towarde Rayanwali 
railway station from mile-stone No. 280. 

a.T.s.  On block of masonry, about 6 feet towards Rayanwali 
railway station from mile-stone No. 278. 

a.T.s.  at Rayanwali Railway Station. Embedded about 2 feet 
BoM. below groulnd level, 228 feet to N.W. corner of station 

277 
building, and 164 feet to telegraph post No. ,2-. A rail - 

post bearing inscription y2 marks position of bench-mark. 

B.OM. On E. cap of N. abutment of bridge, near telegraph 
277 post No. -. , 

1 

0.T.s. On block of masonry, about 6 feet towarde Rajiear rail- 
noM. way station from mile-stone No. 276. 

Q.T.9. On hlock of masonry, about 6 feet towarde Rajisar rail- 
BoM. way station from mile-stone No. 274. 

O.T.8. On hlock of masonry, about 6 feet towarde Rajisar rail- 
&. way station from mile-atone No. 272. 

a.T.8.  On block of mssonrp, about 6 feet towarda Rajiear rail- 

&. way station from mile-stone No. 270. 

a.T.8. a t  Rajisar Railway Station. Embedded about 2 feet be- 

& low ground level, on E. side of railway line, 177 feet to 
S.E. corner of station building, ar~d 361 feet to telegraph 

9fi9 
post No. . A rail post bearing inPcription \;;:' marks posi- 

1 J 

tion of bench-mark. 

Q.T.9. On base of 9. distant signal a t  Rajisnr railway station. 
0 

B.M. 

0 .T .s .  O c  block of masonry, about 6 feet towarde Mabajan rail- 
way station from mile-atone NO. 268. 

0.T.R. On block of masonry, abont 6 feet towards Mabajan rail- 
ray atation from mile-stone NO. 266. 

Corrected 

Dynamio 

feet 

586.159 

621.978 

626,849 

619.278 

627.124 

610.829 

. 
627,790 

621'629 

626.461 

634.954 

635.288 

661'659 

675'829 

. 
Elemtio~ 

Orthometrio 

f i t  
585.93i 

621.737 

626.608 

619-040 

626.884 

610.596 

617'551 

621.394 

6a6'226 

634.71~ 

635'050 

66"41" 

675'579 



DESCEIPTIONB AND HEIGHTS OF BENCH-MARKB, 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Dcaipnstion of 
jjet,eh.rnorks 

Description of Bench-marh 

Q.T.S. On block of masoury, about 6 feet towards Mahajan rail- 
BoM. way station from mile-stone No. 264. 

Q.T.S. On block of masonry, about 6 feet towards Mahajan rail- 
&, way station from mile-stone No. 262. 

G.T.8. On block oE masonry, about 6 feet towards Mahnjan rail- 
way station from mile-stoue No. 260. 

Q.T.S. On block of masonry, ahout 6 feet towards Mabajan rail- 

B%. way station from mile-stone No. 258. 

G.T.S. On block of masonry, about 6 feet towards Mahajan rail- 
$!. way station from mile-stone No. 256. 

Q.T.S. 011 block of masonry, about 6 feet towards Mahajan rail- 
BoMe way atation from mile-stone No. 254. 

Q.T.S. On block of masonry, about 6 feet towards Mabajan rail- 
BoM, way station from mile-stone No. 5 2 .  

G.T.9. at Mahajnn Railway Station. Embedded about 2 feet 
below ground level, on W. aide of railwhy line, and to 
S. of station building; 121 feet to N.W. corner of sub- 

platelayerJs quarters, and 391 feet to S.W. corner oE station 
master's quarters. A rail post bearing iuscription %:$ marks 
position of bench-mark. 

Q.T.8. On block oE masonry, about 6 feet towards Malkiaar rail- Bs. way atation from mile-stone No. 248. 

Q.T.9. On bloclc of masonry, about 6 feet towards Malkisar rail- 
way station from mile-stone No. 246. 

Q.T.g. On block of masonry, about 6 feet towards Malkiear 
BoM. railway station from mile-stone No. 244. 

Q.T." On block of masonry, about 6 feet towards Malkisar 
,,OM, railray ~ t a t ion  from mile-stone No. 242. 

@,T.e.  On block of masonry, about 6 feet townrds Malkisar 
B%. railway atation from mile-stone No. 240, 

Dintance 
from 

Feruzepore 

Corrected Elevation 

Dynamic 

feel 

635.988 

670.081 

653'597 

656.900 

662.025 

665.730 

648.156 

644.333 

651 ~846 

648.947 

646.233 

650.250 

648.207 

miled 

168.5 

170'5 

'7"5 

'74.5 

'76'5 

178'5 

180.5 

1s2'7 

184'5 

186.5 

188.5 

192'5 

120: 

121 

122 ; 

123 i 

124 : 

125 i 

126 i 

1 8  

: b 
: -- 
:I26 

12' 

128, 

12'. 

l a '  

Orthometric I 
feet 

635.754 

669,836 

653 '360 

656.663 

661 -787 

665.492 

647.877 

644.105 

651.615 

648.721 

646.009 

650.026 

647.985 

B ! !  
44 fl 

%? 
4411 

BM.4 
44 H 

BM.5 - 
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44 H 
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PRECISE LEVELLING IN INDIA, 1858.1909, 

Branch-Line 57A. (Ferozepore to Ahmedabad), 
- 

Dcnipation 
l i o n u l ~ - ~ i i u k s  

- 
Geudctic 

131 : 

132 j 

133 i 

134 .  

135 : 

136 

137 

138 

139 

140 

141 

142 

1 43 

Distance 
from 

Ferorupurr 

miles 

193'5 

194.1 

'94.5 

196'5 

19S'5 

'02'5 
I 

z04'5 

207 . O  

zo8'6 

210'6 

2'2" 

' 1 4 ' ~  

of 

Tol,ofim- 
phio 

?!'6 Ah 

BM.16 

B E  
44H 

D s 8  
a 

B M . 1 9  
44H 
- 

X O  
*tI 

?" 44H 

B M . 2 2  

R M . 2 3  . .- 
44H 

all 

44H 

448 

BY" 
44H 

Description of Benoh-mrks 

G.T.S. at Malkirar Railway Station. Emlredded about 2 feet 
below ground level, or1 K. side of railivay line, 224 feet 
to N.E. vorller of station b u i l d i ~ ~ ~  (No. T.l ), and 2-1.1 

feet to S E. corner of r:~il\vay n~enials' quartel.s (No. T.2). A 
rail post bearing iuscription t::.. marks position of bench- 
mark. 

B.oar .  On hase of S. distant signal a t  Malltisar railway sta- 
tion. 

G.T.S. On block of masonry, about 6 feet towards Lunkaransar zN. railway statiou f r o d  mile-stoue NO. 238. 

G.T.S. On block O F  mnsonrp, a l~ont  6 feet towards Lunkaransnr 
&, railway strtiou I'rulh mile-stoue Nu. 236. 

0 . T . s .  On block of masonry, ahout 6 feet towards Lunknransar 

noM. r~ i lway  station from mile-stoue No. 234. 

G.T.S. On block of masonry, allout 6 Feet to\rards Lunkaransar 
Box. railway station frum mile-btone S o .  233. 

O.T.6. On block of masonry, about 6 feet towards Lunkarans~r  
noM, railway statiou from mile-sloue No. 230. 

G.T.S. On hlock of mclsonry, ahont 6 feet towards Lunkaransar 

noM. railway station from mile-stone No. 228. 

0.T.S. at Lunkaransar Railway Station. JCrnhedded nllor~t 2 

noN. feet hclow g ro~~nr l  Icvcl, OII left airlc of rai1n.n~ liile 
facing Bikauer, 213 feet to S. corner of stcrtion l)~tiltlillg, 

and 39.5 Feet to home sigr~al. A rail post bearing i n s c ~ i l ~ t i u ~ ~  

I :!; marks position of bench-mark. 

0.T.s. On block of mnsonry, about (; feet towards Dulinero 

&, railway .tation from mile-stone No. 22,4. 

a.T.8. On block of masnnn,  about B feet towards n l l m r m  
railway station from mile-stone NO. 2.12. 

0 . T . a  On block of masonry, abol~t 6 feet towardr Dulnera 

"OM, nilw, station from mile-atoue NO. 220. 

o.r .3 .  on block of mrt.nnq, abont 6 feet towards D~drnera 

9. n i lnay  atation from mile-stone No. 218. 

Corrected Elevation 

D ~ m m i c  I 
feel 

646.445 

6j1-792 

652.736 

648.638 

645.496 

653.482 

641.858 

646'542 

634.700 

650.771 

66j.806 

667.165 

647.I95 

o n h ~ ~ ~ t f i .  

feet 

646.225 

651,570 

652.514 

648.419 

645.179 

653'z64 

641.~44 

646'328 

'34.49' 

650'557 

665'588 

66i'048 

646'985 



1 

DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 578. (Ferozepore to Ahmedabad). 

Description of Ilonch-marks 

G.T.S. a t  Dulmera Rnilanp Station. Krnh~dtled nhont 2 feet  
below ~ I . O U I I ~  level, on 15. side of r;~ilwnp liue, 312 feet  
to N.1S. c<,rul.r oC railway staff q1larte1.s No. '1'3 itud 373 

feet to  N.E. corner of s t i~t iou master's quar ten  No. T2. A rail 

post benrittg inscriptiou ';:: marlis position of bcnclt-mnrk. 

G.T.8. On I~lock of masonry, ahout 6 feet towards Jagdeowala 
,,OU, rai1w;ty statiou ~ I U I U  mile-stoue x o .  216. 

G.'r.s. On block of masortry, aho~r t  6 feet towards Jngdeowalir 
n?M. railway stat iol~ from mile-btoue No. 214. 

G.T.S. On block of masonry, about 6 feet towards Jagdeowala 
nou. railway sti~tioth from milc-stone s o .  212. 

G.T.S. On bloclr of masonry, about 6 f re t  towards Jagdcownla 
uoN. railway statiou from mile-stotle No. 210. 

G.T.S. On bloclc of masonry, ahout 6 feet towards Jagdeowala 
n s .  railway stariou fro~lr  mile-stot~e No. 2U8. 

G.T.Y. On block of masonry, a b o i ~ t  G feet townrds Jagdeowala 
noM, railway statiou from mile-stone No. 20G. 

Q.T.S. O n  block of mnamry, almut 6 Feet towards Jagdeowaln 
BoM. railway station from mile-stone No. 201. 

Q.T.S. O n  block of masonry, a b a t  6 feeb towards Jngdeowala nsZ. railway station from 111i1e-stoue No. 202. 

0.T.s. a t  Sagtleoaala Railway Station. EmbeLded ahout 2 feet 
B:,. below gi-out~d level, 011 1rl.t side of r;lilway line facing 

Bikancr, 280 feet to S.E. cortler of station b u i l d i l ~ ~ ,  
1 

and 325 feet to telegraph post No. L. A rail post bearing 
4 

inscription %:;: marks position of bench-mark. 

G.T.8. On block of rnasonrv, rh011.t 6 Feet towards Jamsar rail- 
,&, way station from mile-stone No. 200. 

O.T.8. O n  bloclc of masonry, about 6 feet towards Jamsar rail- 
,,OM. way station from mile-stoue No. 198. 

o.T.a. On block of maaonrp, about 6 Eeet townrds Jamssr rail- 
Dou. way station from mile-stone No. 196. 

Correrted 

- -. 
Dynamic 

. - -- .. - - 

feel 
6j6.310 

630'53 j 

635.465 

613.750 

644-923 

644.049 

617.774 

620.673 

614.143 

636.667 

61 I -520 

624.5~1 

61 7- 272 

Distnnce 
from 

Fervwpore 

miles 

215'3 

216.7 

218.5 

220-6 

222.6 

224.6 

226.6 

22L1.6 

230.6 

231'5 

232. 

234'7 

236'7 

& 

Designation of 
Hench.mnrks Elovation 

-- 
Orthometric 

.. . - -- .- 

feet 

656.~97 

630.33~ 

635'260 

613.552 

644.716 

645.842 

617.577 

620.476 

613.948 

636.465 

61 1 '327 

624.375 

61 7 '079 

Oeodetic 
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PRECISE LEVELLING IN INDIA, 1868-1909. 

Branch-Line 578. (Ferozepore to Ahmedabad). 

Designetion of 
Bench-markn Dintanee 

from 

Oeodetio 

Description of Bench-marks 

G.T.S. a t  Jamear Railway Station. Embedded about 2 feet 
below ground level, on right side of railway line facing 
Bikaner, near railway staff quarters No. E l ,  32 feet to 

S. corner of same building, and 281 feet to N. corner of points- 
man's quarters No. T2. A rail post bearing inscription %Tz. 
marks position of bench-mark. 

Q.T.s. On block of masonry, about 6 feet towards Kanasar rail- 
BoMa way station from mile-stone NO. 191. 

Q.T.S. On block of masonry, about 6 feet towards Kannsar rail- 
BoM. way station from mile-stone No. 192. 

a.T.s.  On block of masonry, about 6 feet towards Kanasar mil- 
BoM. way station from mile-stone No. 190. 

13.T.s. On block of masonry, about 6 feet towards Kanasar rail- 
BoM. way station from mile-atone No. 188. 

a.T.8.  at Kannsar Railway Station. Embedded about 2 feet 
below ground level, 223 feet to N.W. corner of statiou 

185 
building, and 270 feet to telegraph post No. =. A 

rail post bearing inscription :y, marks position of bench-mark. 

Q.T.8. On block of masonry, about 6 feet towards Bikaner rail- 
BoM. way station from mile-stone No. 184. 

0.T.S. On block of masonry, about 6 feet towards Bikaner 
railway atation from mile-stone No. 182. 

Q.T.8. On block of masonry, about 6 feet towards Bikaner 
BOY. railway station from mile-done No. 180. 

O.T.8. On block of masonry, about 6 feet towards Bikaner rail- 
way atation from mile-stone No. 178. 

03.8. On S.W. wing wall of bridge, near telegrnph post NO. 
B.Y. O 176 -. 

3 

G.T.8. On plinth, near N.E. corner of State Zenana nilway 
BoM. station, N. of Bikaner railway station. 

Q.T.8. On coping a t  N. end of platfonn a t  Bikaner rulway 

m i h  

237'9 

238.7 

140m7 

242'7 

155 

166: 

157 ' 

158 i 

159 : 

Corrected 

D ~ m m i c  

fed 
5gz.azj  

600.274 

631.981 

638.319 

649.960 

684.898 

712'567 

749.683 

745'554 

741 '9.5' 

751.383 

751.135 

750.385 
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44H 
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=* 

Elemtion 
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fact 

5 9 2 . 0 ~ ~  

600.087 

631.786 
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749'459 
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DESCRIPTIONS AND HEIGHTS O F  BENCH-MllllKS. 

Branch-Line 57A. (Ferozepore to Ahmedabad), 

Designation of 
Bsnch.marhs 

Deeoription of Bench-marke 

Q.T.S. On coping a t  9. end of platform at  Bikaner railway 
BoM. station. 

G.T.s. at  B i k a ~ ~ e r .  Situated on open ground 
Stand~rd  Bench Bark within ~ ~ ~ i ~ i ~ ~ l  limits, to  W. of railway 1906 

line opposite ahular khana, 12 chains to S. 
distant signal, 15 chains to  N.W. corner of Jodhpur Dhabai's 
tomb, and 14 chains to N.E. corner of compound of BagriJs 
temple and dharmshala. 

a.iS. On block of masonry, about 6 feet towards Qigasar rail- 
D.Ma way station from mile-stone No. 174. 

On blockof masonry, about 6 feet towards Gigasar rail- 
B.M. way station from mile-stoqe No. 172. 

Q.T.s. On block of masonry, about 6 feet towards Gigassr rail- 
uoM. way station from mile-stone No. 170. 

0.T.s. On block of masonry, about 6 feet towards Gigasar rail- 
wag station from mile-stone No. 168. 

Q.T.9. On block of masonry, about 6 feet towards Gigasar rail- 
&, r a y  station from mile-stone No. 166. 

(f-T.S. On block of masonry, about 6 feet towards Gigasar rail- 
U%. WRY station From mile-stone No. 164. 

G.T.s. On block of masonry, abont 6 feet towards Gigasar rail- 
way station from mile-stone No. 162. 

G.T.S. On lrlock of masonry, about 6 feet towards Gigasar rail- 
way station from mile-stone NO. 160. 

Q.T.S. a t  Gigasar Railway Stntion. Embedded about 2 feet 
&. helow ground level, on right aide of railway line facing 

Jodhpur, 561 feet to  home signal, 290 feet to N.E. cor- 
ner of MuraJir-khana or Sarai, 168 feet to edge of p k k a  (hexa- 

159 gonal) well piatform, and 116 feet to telegraph post No. 
10 ' 

A rail post bearing inecription iF marks position of bench- 
mark. 

o.T.8. On block of masonry, about 6 feet towards Surpurarail- 
B?,H, way station from mile-stone No. 158. 

0;s. On block of mmonry, about 6 feet towards Surpura rail- 
D,I. way stntion from mile-ntoue No. 166. 

~ - 

Distance 
from 

Corrected 

Dynamic 

feet 
750. I 16 

755.630 

748.660 

688.288 

707.814 

759.259 

794.26j 

815.097 

854.593 

901.223 

889.197 

903.980 

918.165 

167; 

168 [ 

169; 

170 ; 

171; 

172 i 

173 i 

174; 

175 

176; 

177 

178 : 

179' 

Elevation 

Ofihometric 

pet 
749.897 

755'409 

748.442 

688.088 

707'610 

759.041 

794.038 

814.866 

854.352 

9oo-g7~ 

888.948 

903.729 

917-912 
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PRECISE LEVELLING I N  INDIA, 1868-1909. 

Branch-Line 57A, (Ferozepore to Ahmedabad). 

Dintanoe 
from 

Ferozepore 

mile8 

278.8 

280, 8 

282-0 

282.9 

284.9 

286.9 

289.0 

. 

292.8 

293 

"5" 

9 

Deectiption of Bench-mwks 

a.T.S. On block of masonry, about 6 feet towards Surpurarail- 
B%. may station from mile-stone No. 154. 

On block of masonry, about 6 feet towards Surpura rail- 
BoM. way station from mile-stone No. 152. 

a.T.8. at Surpura Railway Station. Embedded ahout 2 feet 
BnM. below ground level, on left side of railway line facing 

Jodhpur, and to N. of station building; 321 feet to tele- 
150 150 

graph post No. --, and 451 feet to telegraph post No. -. 16 15 
A rail post bearing inscription gT$ marks position of bench- 
mark. 

a.T.S. On bloclc of masonry, abnut 6 feet towards Bikasar rail- 
way station from mile-stone No. 160. 

e.T.s. On block of mnsonry, about 6 feet towards Bikasar rail- 
BohI. way station from mile-stone No. 148. 

Q.T.s. On block of masonry, about 6 feet towarda Bikasar 
noM. railway station from mile-stone No. 146. 

O.T.8. On block of masonry, about 6 feet towards Bikasar Bs. railway station from mile-stone NO. 144. 

a T . s  On block of masonry, abnut 6 feet towards Bikasar 
HoM. railway station from mile-stoue No. 142. 

a.T.8. at Bikasar Railway Station. Embedded about 2 feet BnM, below ground level, to N. of station building at a dis- 
tance of 16 chains from it, and on left side of railway 

140 line facing Jodhpur; 319 feet to telegraph post No. -, and822 
4 

140 
feet to telegraph post No. -. A rail post bearing inscription 

5 

'2;; marks position of bench-mark. 

O.T.S. On baae of home eignal at Bikasar railway etation. 
0 

B.M. 

a.T.8. On block of masonry, about 6 feet towards Bhagu rail- 
way station from mile-stone No. 138. 

a.T.8. On block of masonry, about 6 feet towards Bhagu rail- 
may station from mile-stone NO. 136. 

Dosignation 
Benoh-mwke 

Geodetio 
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181 j 
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Corrected 

DYnamio 

feet 

918.745 

928,836 

929.8j0 

935,347 

957.227 

999'533 

1009~003 

1026.456 

1040'758 

1050*290 

1016 .91~  

IozI'541 

Elemtion 

Olthometrlo 

led 
9 1 8 . 4 ~ ~  

928.585 

929.601 

935'097 

956.973 

999'270 

1008'740 

1026.189 

1040.48~ 

1050'018 

10'6'657 

102"280 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

, 

Corrected 

Dynamio 

f ed  
1017'771 

996.767 

965.591 

960'545 

955.912 

966.465 

950.836 

947 * 489 

923.706 

917.446 

935.533 

953.705 

Distnnco 
from 

Ferozeyore 

miles 

299'1 

301'1 

3°3'6 

305.1 

I 

309' 

310'9 

313'1 

315'2 

317' 

319'2 

321. 

Elevation 

Orthometric 

feet 
1017'514 

996.518 

965.351 

960'309 

95j.679 

966.432 

950.607 

947 ' 262 

923'48j 

917-227 

935.311 

953.481 

Description of Bench.rnarku 

G.T.S. On block of masonry, about 6 feet towards Bhagu 
B g ,  railway station from mile-stone No. 134. 

Q.T.8. On block of masonry, about 6 feet towards Bhagu rail- 
&. way station from mile-stone No. 132. 

Q.T.8. at Bhagu Railway Station. Embedded about 2 feet 
=OM. below ground level, to  N. of atation building, 485 feet 

t o  N.E. corner of pakka dharmshala, and 341 feet t o  
129 telegraph post No. -. A rail post bearing inscription GBT:: 
11 

marks position of bench-mark. 

a . T . s .  On block of maeonry, about 6 feet towards Alai railway 
B%. station from mile-stone No. 128. 

G.T.8. On block of masonry, about 6 feet towards Alai railway 
BoM. station from mile-stone No. 126. 

G.T.8. On block of masonry, about 6 feet towards Alai railway 

B%. station from mile-stone No. 124. 

Q.T.9. a t  Alai Railway Station. Embedded about 2 feet below 

Bnu, grol~nd level, on left side of railway line facing Jodhpur, 
322 feet to N.E. coruer of station building, and 290 feet 

122 
to  telegraph post No. T. A rail post bearing inscription 

tTz marks position of bench-mark. 

Q.T.S. On block of masonry, about 6 feet towards Badwatli rail- 
,,OM, way station from mile-stone No. 120. 

G.T.8. On block of masonry, nbout 6 feet towards Badwnsi 
IIoN, railway station from mile-stone No. 118. 

G.T.9. at Badwaai Railway Station. Embeddcd about 2 feet 
=ON. below ground Icvel, to N. of station building, 284 feet 

to  N.E. corner oE same, aud 291 feet to telegraph post 
116 

No. -. A rail post bearing inscription marks position 
9 

of bench-mark. 

Q.T.8. On block of masonry, about 6 feet towards Nagaur rail- Ds. way atation from mile-stone No. 114. 

G.T.9. On block of masonry, about 6 feet towards Nagaur rail-. 
BoN. way station from mile-stone NO. 112. 

Designntion 

Geodetic 
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PRECIBE LEVELLINQ I N  INDIA, 1868.1909. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Distsnce 
from 

Fe'oze~ore 

miled 

323'2 

325'1 

325' 

325'3 

325'4 

327.6 

329.6 

331'6 

333'6 

336'4 

337. 6 

339'6 

341 '7  

Description of Bench-marks 

0.T.s. On block of masonry, about 6 feet towards Nagaur rail- 
B$. way station from mile-stone No. 110. 

0.T.s. On base of home signal at  Nagaur railway station. 
0 

B.Y. 

Q.T.s. On S.E. corner of flooring of 8rd claae passenger shed 
at Nagaur railway station. 

G.T.8. at Nagaur Railway Station. Embedded about 2 feet 
below ground level, 136 feet to N.W. corner of Idgair, 
253 feet to mile-stone No. 108, and 343 feet to S.E. 

corner of railway staff quarters No. 4T. A rail post bearing 
inscription ";Ti; marks position of bench-mark. 

G.T.S. at Railway Rest House, Nagaur. On flooring, near S. 
=OM. wall of southern large room of Block No. D. 1. 

G.T.s. On block of masonry, 6 feet towards Marwar Mundwa 
BoM. railway station from mile-stone No. 106. 

0.T.S. On block of masonry, 6 feet towards Marwar Mundwa 
BoM. railway station from mile-stone No. 104. 

a.T& On block of masonry, 6 feet towarde Marwar Mundwa 
BoM, railway station from mile- tone No. 102. 

a.T.s.  On block of masonry, 6 feet towards Marwar Mundwa 
BoM, railway station from mile-stone NO. 100. 

a.T.8, at Marwar Mundwa Railway Station. Embedded about 
2 feet below ground level on W. eide of railway line, 
267 feet and 80' to N.W. corner of station building, 245 

Feet and 95" to home signel, and 264feet and 8' to telegraph post 
97 

No. -. A rail post bearing inscription iy' marks position 
4 

of bench-mark. 

0;:: :;tz;ck;i ;;;zA:t;t;;.warb Kl~ajwana railway 

a T . 8 .  On block of masonry, 6 feet towards Khajwana railway 
B s ,  ,tation from mile-atone No. 94. 

a.T.8. On block of masonry, 6 feet towarda Khajrana railway 
BoM. atation from mile-atone No. 92. 

Designation 
Bench-marks 

GeodeLio 

203 1 

204 1 

i . - a i 204 

205 : 

206. 

207 

208 : 

209 : 

210 i 

211 : 

212 : 

213 : 

214 

or 

Topogre. 
phie 

B M . S ~  
XT 

= 
& E 

BX 
% E 

BM.40 
4jE 

BM.41 
45 

CM.42 -- 
46 & 

BS 
46 E 

E M 4 4  
45 P 

BX 
46 E 

BM.46 
45 E 

B E 7  4 5 ~  

BZ 
6 s 

BM.1 
06 

Oorrected 

Dynamic 

feet 

950.536 

970.478 

970.604 

967.909 

972.944 

974.259 

966.606 

987.308 

1015'290 

1092.426 

11 13~440 

1123.514 

1102.346 

Elevation 

Orthorne~ri~ 

fed 
950.31~ 

970- a54 

970.380 

967.685 

972'719 

974,076 

966-3116 

987.086 

1015'0~4 

1092'1~5 

11'3"95 

1123'"0 

1'02"09 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to  Ahmedabad). 

Description of Bench-marks 

Q.T.9. On block of masonry, 6 feet towards Khajwana railway 
B$. station from mile-stot~e NO. 90. 

G.T.S. On block of masonry, 6 feet towards Khajwana railway 
&. statiou from mile-stone No. 88. 

0.T.S. at Khajwana Railway Station. Embedded about 2 feet 
B,hI, below ground Icvel, on S. side of railrvay linc, 258 feet 

ant1 3 4 z 0  to S.E. corner of Muso.firkhnna, 45 I fcet and 
308' to S.E. corner of station building, and 220 feet and 248Oto 
mile-stone No. 87. A rail post bearing inscription zTb: marks 
position of bench-mark. 

0.T.S. On block of masonry, about 6 feet towards Deawal rail- 
BoN. way station from mile-stone No. 86. 

G.T.S. On I)lock of masonry, ahout 6 feet towards Deswal rail- 
way station from mile-stone NO. 84. 

G.T.S. at Deswal Railway Station. Embedded about 2fee t  be- 
BnN. low ground level, on E. side of railway line in front of 

statiou building, 294 feet to S.E. corner of same buil- 
8 1 

ding, and 418 feet to telegraph post No. -. A rail post bear- 
8 

ing inscription tTz marks position of bench-mark. 

0.T.S. On block of masonry, about 6 feet towards Merta Road 
B$, railway station from mile-stone No. 80. 

a.T.S.  On block of masonry, about 6 feet towards Merta Road 
B%. railway station from mile-stone No. 78. 

0 .T . s .  On block OF masonry, a h o ~ ~ t  6 fcet towards Merta Road 
BoM, railway station from mile-stone No. 76. 

0.T.s .  On block of masonry, about 6 feet towards Merta Road 
railway station from mile-stone No. 74. 

Q.T.8. at Merta Road Railway Station. Embedded ahout 2 
&, fect below ground level, on right aide of nilway line fa- 

cing J o d l ~ ~ u r ,  421 fcet and I G6" to N.E. corner oE Railway 
Police quarters (Block No. T. 8) )  and 220 feet and 11 lo  to  tele- 

72 graph post No. -~ -~ .  A rail post bearing inscription marks 
8 

position of bench-mark. 

G.T.9. On block of masonry, about 6 feet towards Ootan rail- Bs. way station from mile-stone No. 74. 

Corrected 

Dynamic 

feet 

1993.634 

1084'333 

1o74.012 

1078.1 j.5 

1077.418 

1079.731 

1084.402 

1056.377 

1045.941 

1055.626 

1048.863 

1058.835 

Distanca 
from 

Feruzepore 

milea 

343'7 

345'6 

346'7 

347' 

349'7 

352'3 

353'7 

355'7 

357'7 

359'7 

360'7 

362.1 

Elewtion 

Orthometric 

f e d  
1093.401 

1084.104 

1073.786 

1077.930 

io77.1gj 

1079.510 

1084' 182 

1056-166 

1045.734 

1055.419 

1048.657 

1058.628 

i 

- 
Designat,ion of 
Hunel~-u~a~ .ka  - 

Gulclia 

215 

'16! 

217 

218 

219 

220 

221 

222 : 

223 : 

224 

a 

225 ; 

- '  

Topogra. 1 phio 

45 F 

D33 
u F 

~11.4 
45 h' 

BLS 
4 5 ~  

KG 
45 F 

B&7 
45 F 

BM.0 
45 F 

p13 
45 I? 

BXO 
46 I+ 

BY.11 
6 e 

K M J p  
GI+ 

B%?!! 
% h' 



PRECISE LEVELLING IN INDIA, 1868-1909. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Deaignntion of 
Bench-marke Distnnce 

from Desoription of Bench-marke 
Corrected Elevatim 

(3.T.s- On block of masonry, about 6 feet towards Gotan rail- s.. way station from mile-stone No. 76. 

o.T.9.  On block of masonry, about 6 feet towards Gotan rail- 
&, way station from mile-stone No. 78. 

e.T.9.  On block of masonry, about 6 feet t owards"~o tan  rail- 
B s .  way station from mile-stone No. 80. 

Q.T.9. On block of masonry, about 6 feet towards Gotan rail- 
Bou. way station from mile-stone No. 82. 

On block of masonry, about 6 feet towards Gotan rail- 
$).. way station from mile-stoile No. 84. 

0.T.s. at Gotan Railway Station. Embedded about 2 feet 
below ground level, oil left side of railway line facing 
-JodI~por, GY6 feet and 265' to S.E. coruer of mil- 

way staff quarters (Block No. T. 3), ai~tl 219 feet and 343' to 
mile-stone No. 85. A rail post bearing inscription 'i;. marks 
position of beuch-mark. 

G.T.8. On block of masonry, about 6 feet towards Khangta 
B2F railway station from mile-stone No. 86. 

Q , T . s  On block of masonry, about 6 feet towards Khangta 
railway station from mile-stone No. 88. 

G.T-8. On block of masonry, about 6 feet towards Kbangta 
B%l. railway atation from mile-stone No. 0. 

G.T.8. On block of masonry, about 6 feet toward8 Khangta 
railway station from mile-stone No. 92. 

G.T.9. at Khangta Railway Station. Embedded about 2 feet 
BoM, below grouud level, on left aide of railway line facing 

91 
Jodlipur, 271 feet and 332' to telegraph post No. --, 10 

348 feet and 10' to S. c o r ~ ~ e r  post oE water reservoir, and 248 
feet and 52' to W. corner of Musafirkhana. A rail post bear- 
ing inscription Yis. marks position of bench-mark. 

a.T.8. On block of masonry, about 6 feet towards Pipar Road 
BoM, railway station from mile-atone No. 96. 

G.T.8. On block of masonry, about 6 feet towards Pipsr Road 
, railway atation from mile-atone No. YO. 

miles 

364., 

366.1 

368. 

3io. I 

372.1 

373.I 

374'0 

316.0 

378'1 

380. 

382.6 

384" 

386'1 

Qeodetio 

226 \ 

227 

228 1 

229 : 

230 

231 / 

232, 
: . 

233 j 

234 i 

235 : 

i €4 , - 
i235 

236 j 

237 

- BY.14 
45B 

BE 
46B 

45P 

BM.17 - 
45 B 

K"!' 
45F 

B s  
45F 

EL20 
46 Y 

BX 
%h' 

BY.21 
46 F 

BE 
%b' 

BM.24 
%B 

E x 5  
%B 

BY.B6 45 13 

DPjmic 

feet 
1060.588 

1075.851 

1106.831 

1129.799 

1070.867 

1059.568 

1060'632 

1029.158 

1019'942 

987.881 

983.413 

1003.318 

988.070 

Orthometric 

feet 
lo60.382 

1075.65~ 

1106.618 

1129.583 

1070.664 

1059.367 

1060'431 

1028.966 

1019'753 

987'7°' 

983'233 

'0~3"35 

p87"9' 

/ 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 181 

Branch-Line 57A. (Ferozepore to  Ahmedabad), 

Description of Bench-mnrh - 

G.T.S. On block of masonry, about 6 feet towards Pipar Road 
BG. railway station from mile-stone No. 100. 

Distance 
from 

Ferozepore 

miles 

388. I 

390.1 

392' 1 

394' 1 

395'9 

398.1 

400'2 

402'2 

404.2 

406.2 

408.2 

410.2 

4lZ.2 

414.2 

G.T.S. On block of masonry, about 6 feet towards Pipar Road 
Box. railway station from mile-stone No. 102. 

G.T.8. o n  blocl< of masonry, about 6 feet towards Pipar Road 
BoN. railway station from mile-sto~re No. 101. 

Q.T.S. On bloclc of masonry, about 6 feet towards Pipar Road 
A. railway station from milc-stone No. 106. 

G.'r.S. at  Pipnr Road Railmay Station. Embedded about 2 

,,ohl, feet Iwlow ground Icvel, on left side of railway line fac- 
~ n g  Jodhpur, 280 fect and 333' to telegraph post No. 

107 
- and 533 feet aud 238' to N.E. corner of 1Musafirkhana. A I> ' 
rail post bearing inscription marks position of bench- 
mark. 

Q.T.9. On block of masonry, about 6 feet towards Banar rail- 
B%, way station from mile-stone No. 110. 

G.T.S. On block of masonry, nlmut 6 feet towards Banar rail- 
B:M. way station from mile-stone No. 112. 

G.T.S. o n '  tdock of masonry, about 6 feet towards Banar rail- 
&. way station from mile-stone No. 114. 

Q.T.8. On block of masonry, about 6 feet towards Banar rail- 
,&, way station from mile-stone No. 116. 

G.T.8. On block of masonry, about 6 teet toward8 Banar rail- 
&. way station from mile-stone No. 118. 

Q.T.8. On block of masonry, about 6 feet towards Bantu mail- 
,&. way station from mile-stone No. 120. 

Q.T.8. On block of mnsonry, about 6 feeb towards Banar rail- 
&. way station from mile-stonc No. 122. 

G.T.R. On block oE masonry, about 6 feet towards Banar rail- 
BoM. way station from mile-stone No. 124. 

Q.T.9. On block of masonry, about 6 feet towards Banar rail- 
B)M. way station from mile-stone No. 126. I 

I Corrected Elevation 

Dynamic 

feel 
962'618 

936,630 

914.813 

896.509 

885.506 

881.359 

886.755 

860.065 

846.999 

817.272 

796.669 

765.010 

741-016 

722.491 

-- 
Orthon~etric I 

feet 

962,445 

936.463 

914.651 

896.351 

885'352 

881.207 

886- 602 

'859' 91 7 

846.854 

8 r7 '  133 

796.534 

764.881 

740.1192 

722'371 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 57A. (Ferozepore t o  Ahmedabad). 

Description of Bench-marka 

G.T.S. at Banar Railway Station. Embedded about 2 feet be- 
uFl\r. low ground level, on right side of railway line facing 

Jodllpur, and opposite station building; 2 8 3  feet and 
151'  to  N.E. corner of station building, and 3 3 5  feet and 99" to 

127 
telegraph post No. - 

1 8  ' A rail post bearing inscription 

marks position of bench-mark. 

G.T.S. On block of masonry, about 6 feet towards Jodhpur rail- 
no)hI. way station from mde-stone No. 1 3 0 .  

G.T.S. On block of masonry, about 6 feet towards Jodhpur rail- 
&, way station from mile-stone No. 1 3 2 .  
* 

G.T.S. On block of masonry, about 6 feet towards Jodl~pur  rail- ns. way station from mile-stone No. 1 3 4 .  

G.T.S. 011 block of masonry, about 6 feet towards Jodhpur rail- 
BoM. way station from mile-stone No. 1 3 6 .  

O.T.S. On block of masonry, about 2 chains E.  of N. gate of 
Jodhpur railway station yard, on E. side of railway line, 

176 
and opposite telegraph post No. -:-. 1 6  

Q.T.9. at Jodhpur Railway Station. Emhedrlcd about 2 feet 
below ground level, due E .  of station building, and close 
to  E. cornpoand wall of station yard ; 2 5 5  feet and 3 3 3 "  

to S.W. corner of flour mills compound wall, and 760  feet ant1 
266' to  S.E. corner of station bllilding. A rail post bearing 
inscription yi: marks position of bench-mark. 

Q.T.S. at Jodhpur Railway Station. On flooring, near S. wall 
, of 1st and 2nd claas passengers exit in centre of statiou 

building. 

0.T.S. On block of masonry, at  extreme S.W. corner of Jodh- zM. pur railway station yard, behind Petroleum Oil Com- 
pany's godown. 

PY o n  block of masonry, 1 2  feet W. of mi le-ntone~o.  1 3 8 .  
B.Y. 

On the 0 on rock in sitd of Maaaoria G.T. Sorvey Hill Sta- 
tion, lat. 2 6 O  16' 3 2 # . 0 4 ,  long. 72'  6% 4 0 f ' . 0 2 .  A aecondnry 
mtation of Jodhpur Meridional Series. (For full deacription see 
Synoptical Volume). 

Distnnco 
f rorn 

Feruze~ore 

m i l a  

416.2 

418.1 

420.1 

422'1 

424'1 

425'0 

425' 

425.1 

425'4 

426, 

428'0 

Desipation 
Bonoh-marlie 

Geodetic 

2 5 2  i 

2 5 3  j 

2 5 4  

2 5 5  j 

2 5 6  j 

i . -  i 2 6 6  

i b . 2% 

i , - c 
( 2 5 6  

( d , - 
; 2 5 6  

2 5 7  j 

! . -  1 
1 2 5 7  

of 

Toltogm. 

Bw.u 
45E 

46P 

BM.43 
6 8  

BEE! 
45 I? 

B 3  45 

Bl .40  -- 
45 8 

Bar.47 
45 P 

EM.? 
& p  

BLrn 
46 B 

B= 
46 F 

B s  
u p  

Corrected Elevation 

P C  I 
ferl 

695.621 

. 

692.899 

719.763 

739.280 

768.370 

778.814 

772.834 

783.133 

783'407 

1051 '104 

hthonotric 

fret 

6 9 5 . ~ ~ 6  

692.785 

719.645 

739'160 

768246 

778'688 

772'7O9 

783'006 

783'"0 

:59.61"59'49~ 

1050'935 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Deson'ption of Benoh-marks 

Q.T.S. at  Jodhpur. Situated on top of Bara 
Standard Mark Bhakar hill, locally known as Jodhpur 1007 

Abu, about 5 miles W. of Jodhpur city, 
and 240 feet from N.W. coruer of northern of the two large 
houses on top of the Ilill, to which it bears 115'. It is also 267 
feet and 127' to S.W. corner oE same buildiug. 

O.T.8. On block of masonry, 21 feet E. of mile-stone No. 140. 
0 

11.1. 

Q.T.8. On block of masonry, 21 feet E. of mile-stone No. 142. 
0 

B.Y. 

Q.T.9. On block of masonry, 21 feet E .  oE mile-stone No. 144. 
0 

B.Y. 

G.T.S. On block of masonry, 22 feet N.E. of mile-stone No. 14.6. 
0 

B.M. 

G.T.S. at  Salawas Railway Station. Embedded about 2 feet 
Bn! below ground level, due W. of atation building, 413 feet 

aud 124' to N. W. coruer of above bliildiug, alld 300 feet 
and 14' to S.W. corner of dlarmshala. A rail post bearing 
inscription %Tzh;r. marks position of bench-mark. 

O.T.S. On block of masonry, 19 feet E .  of mile-stone No. 148. 

B%. 

Q.T.S. On block of masonry, 19 feet E .  of mile-stone No. 150. 

Distanee 
from 

FWOZ"OV3 

mibr 

432'6 

428,0 

430'' 

432'2 

434'2 

435'2 

436'1 

Designation of 
~ ~ ~ c h - m o r k s  

Oeodetic 

Corrected 

Dynamic 

feel 
1296.107 

734'751 

699.653 

663-6j3 

633'377 

627.712 

634.402 

623.080 

Topop- 
phic 

Elevation 

Orthometric 

feet 

129j.898 

734'634 

699.543 

663.570 

633' 281 

627.617 

434'307 

622.988 

615' 159 

609.058 

j95.237 

591 .O;I 

265 : 

266 : 

267: 

615.069 

608.970 

595' 153 

5yo.947 

EM* 
45F 

EM! 
45 F 

Bhl.fifL 
4511, 

BM.1 

I -- 

440" 

442'1 

444'1 

444'9 

- 

2 - : 257 

258 j 

259 

260 

26 1 

262 

263 

2 6 4 ,  

Q.T.8. On block of masonry, 17 feet E .  of mile-atone No. 152. 
0 

n .M.  

Q.T.S. o On block of masonry, 12 feet E. of mile-stone No. 154. 
B.M. 

Q.T.8. On block of masonry, 19 Eeet E. oE mi!e-stone No. 166. 
0 

B.Y. 

Q.T.S. at  Luni Railwny Station. Embedded about 2 feet below 
,,OM. grol~nd level, to W. of station l~llilding, 605 Feet and 42' 

to N.W. corner of goods godown, and HI8 feet nud 86' to 
N.W. corner of station building. A rail post bearing illscription 
a.T.9.  8,M. marks position of bench-mark. 

BM.52 
45 F 

45 I? 

BY.54 

E x 6  
4 6 B  

E x 6  
4 6 8  

.MSI 45 F 

~ x e  
46 B 

BM..5$ 
4.5s 



PRECISE LEVELLING IN INDIA, 1868-1909. 

Branch-Line 57A. (Ferozepore to  Ahmedabad). 

Description d Bench-marks 

a.T.s. 0 On block of masonry, 19 feet E. of mile-stone No. 158. 

B.M. 

G . P .  On block of masony, 20 feet N.E. of mile-stone No. 160. 
RM. 

a,Ti% 0 On block of masonry, 13 feet N.E. of mile-stone No. 162. 

B.M. 

G.Ts. 0 On block of masonry, 22 feet N.E. of mile-stoneNo. 164. 

B.N. 

0.T.s. at Rohat Rnilwny Station. Embedded about 2 feet be- 
low prou~ld level, on E.  side of railway line, 220 feet 
and 197' to N.E. cortler oE station I )u~l t l i~~g,  nnd 190 feet 

and 257Oto S.E. rorner of gangmen's quarters. A rail post 

bearing iuscription (L::. marlis position of bench-marl. 

G.T.S. On block of masonry, 12 feet S.E. of mile-stone No. 166. 
0 

B.M. 

G.T.S. On block of masonry, 17 feet N.E. of mile-stone No. 168. 

Designation of 
Diahnce 

from 

P 

Corrected 

Dynamio 

feel 

589.137 

602.343 

603 - 943 

602.181 

601 '509 

606.356 

609.575 

635.756 

676.563 

698.519 

696.978 

679'06% 

699.285 

269 ' 

270 : 

271 

272 ; 

273 : 

274 j 

375 

Elemiion 

Orthome~fio 

feet  
5g9eOj4 

602.25~ 

603.860 

602.099 

601 '427 

606'274 

609.493 

63.5'67' 

676'474 

698'437 

6#'887 

678'975 

b99'196 

ST6 

277 [ 

278 ' 

279, 

280 

281 i 
. 

milea 

&iG 

B? 
45C) 

E4 
45G 

m-2 ,, 
BM.8 - 

B1.7 
46 Q 

BX 
450 

B M g  ,, 

B= 
46 0 

BK 
6 ,  

Ee 
% C )  

BM.13 , , 

'"." 
& Q  

446.2 

448. a 

450.2 

452'2 

452'7 

454. 

458'2 

460'2 

461'3 

462.2 

464'2 

466.2 

Q.T.S. On block of msaonry, 13 feet N.E. of mile-stone No. 170. 
0 

k M .  

Q.T.8. On block or msaonry, 12 feet E. of mile-stone No. 172. 
0 

B.M. 

Q.T.S. s t  Kairla Railney Station. Emhedded abont 2 feet be- 

B%, low gmuncl level, on B. side of railway line, 24.6 feet 
a~ td  253" to S.F.. eorller of station msstefn quarters,477 

feet and 272" to S.P!, corner of station buikli~lg, u ~ ~ t l  328 feet and 
296' to S . E  corner of dl~nrm~bala. A rail post bearitlg 

inclcripion tT! marks position oE bench-mark. 

a.T.8. On block of masonry, 21 feet N.E. of mile-atone No. 174. 
0 

B.M. 

Q.T.S. 0 Oo block of masonry, 16 feetN.E. d mile-stoneNo. 176. 

B.M. 

0.T.S. 0. block of a u o n r ~ ,  21 feet N.E. of rnih- tone NO. 178. 
0 

B.M. 



DESCRIPTIONS AND HEIQHTS O F  BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Description of Bench-mnrka 

G.T.S. On block of masonry, 21 feet N.E. of mile-atone 
N ~ ,  180. 

G.T.8. On block of masonry, 21 feet N.E. of mile-stone 
N.. 182. 

G.T.S. a t  Marwar Pali Railway Station. Embedded about 2 
feet below ground lorel, 416 feet and 195' to N.E. 
corner of goods shed, and 234 feet arid 28 j0 to  S.E. corner 

of State dak bungalow. A rail post bearing inscription a,::' 
marks position of bench-mark. 

G.T.S. On block of masonry, 16 feet N.E. of mile-stone 
B21. No. 181. 

G.T.3. On block of mssonry, 22 feet N.E. of mile-stone 
B:u. N., 1116. 

G T.S. On block of masonry, 35 feet N.E. of mile-stone 
No. 188. 

Q.T.9. a t  Bornadra Railway Station. Embedded about 2 feet 
below gronnd level, 1:I-k reet and 352' to S.E. corner of 
station building, 187 feet and 4.1' to S.W. corner of 

lag A rail post tank house, and 220 feet to telegraph post No. - a '  
bearing inscription marks position a& bench-mark. 

0 .T . s .  On block of masonry, 3 feet S.E. of mile-stone 
noM. No. 190. 

G.T.9. On block of masonry, 22 feet N.E. oE mile-atone 
BoM. No. 191. 

0 .T . s .  On block of maaony, 8 feet S.E. of mile-stone No. 194. 
BoM. 

" 
0.T.s .  On block of maoony, 6 feet N.E. of mile-stone No. 196. 

Q.T.S. On block of masonry, 22 feet N.E. of mile-stone 
,,OM, NO. 1W. 

O.T.8. On block of masonry, 4 feet S.E. of mile-stone No. 200. 
B.U. 

Corrected Elevation 
Distance 

from 
Fe'o~epore 

miles 

468.2 

470.2 

47''s 

. 

472'5 

474.6 

476.5 

477'6 

478'5 

480.5 

482.5 

484'5 

486'5 

488-5 

r 

Dynnmic I 
feel  

71'1'686 

715'7jo 

714'291 

732'794 

749.079 

766.967 

77' '919 

765.124 

779.884 

799.648 

820.298 

843.856 

866-404 

Dssignnlion 
Beneh.nuark8 

Geodetio 

282: 

283 

i a 
, -  

i 283 

284 i 

28j 

286 i 

287 ' 

288 i 

290 

291 i 

2 9 2  

293 j 

Onhometrio 

fed 

7 1 1  .595 

715.659 

714'200 

732'701 

748'984 

766.870 

771 '82% 

765-028 

7;9-186 

799'748 

820. I 96 

843.751 

866-197 

of 

Topogm. 
phic 

s6 
- B1117 
45 ci  

6 

- 
4 5 ~ )  

- "yU9 

BM.20 
46 4 
- 

- BM.21 
46 o 

BM.22 -- 
46 Q 

?!.?? 
4 6 4  

c o  
4 6 4  

EM26 

E T  
46 0 

46 a 



PRECISE LEVELLING I N  INDIA, 1858-1009. 

Branch-Line 57A. (Feroaepore to Ahmedabad). 
r 

Distance 
from 

Ferozepore 

miles 

489'1 

489'3 

489.4 

489'4 

489'9 

491.9 

493'9 

494'7 

494'8 

494'8 

495s 8 

Description of Bench.marks 

0.T.s. a t  Marwar Junction Railway Station. Embedded about 
noM. 2 feet below grouud level, on right side of railway line 

facing Al~u, and nearly opposite station building; 165 
feet and 71' to N.W. corner of dharmshaln, and 182 feet and 
219' to N.E. corner of out houses of station master's quarters. 
A rail post bearing inscription OiT;: marksposition of bench- 
mark. 

Q.'13.s. On stone coping at  N.E. end of platform at Marwar 
noM. Junction railray station. 

Q.T.S. a t  Marwar Junction Railway Station. Embedded about 
BnM. 2 feet below level, between railway station 

and Government telegraph office; 223 feet and 300' to 
N E. corner of waiting and refreshment rooms. 93 feet and 252' 
to N .  corner of refreshment room manager's quarters, and 311" 
to home signal. A rail post bearing inscription ;:$. marks 
position of bench-mark. 

G.T.5. On stone coping at  S.W. end of platform a t  Marwar 
noM. Junction railway station. 

Q.T.8. On block of masonry, 3 feet N.E. of mile-stone No. 322, 
noM. Delhi. 

o.T.8. On block of masonry, 3 feet N.E. of mile-stone No. 324, A, =e lbe  

G.T.S. On block of masonry, near mile-stone No. 326, Delhi. 

noM, 

a.T.8. On block of masonry at  N. end of platform a t  Auwe 
BoMm railway station. 

O.T.8. a t  Auwa Railway 'station. Embedded about 2 feet 
below ground level, in front O F  station building, and on 
E.  side of railway line; 155 feet a :~d 299' to centre of 

atation building, and 277 feet a t ~ d  355O to S.E. corner of tank 
house. A rail post beariug inscription %T2. marks position of 
bench-mark. 

O.T.8. On block of mnaony a t  9. end of platform a t  Auwa 
BoM. railway station. 

0 
0.T.S. On coping at  9. end of E, parapet of bridge, near tele- 

327 
B.M- graph post No. -;-. 

22 

Designation 
Bench-marka 

Quodetio 

294 

295 , 

a - 
1295 

296 ' 

297 

298 

299 

300 ; 

i a 

i b 
j 3 x  

301 l 

of 

phio 

BEB 
45 0 

BM.29 
4.5 0 
- 

46 o 

B 2  

B_ML~ 
o u 

=a b 

- BM.34 
46, 

BM.36 
46Q 

B x 6  
16 Q 

BE 
a o 

BM.88 - 
460 

, 

Corrected 

Dynemio 

feet 
P72.182 

881.944 

* 
873.836 

881 ,299 

874.912 

866.077 

863.476 

871.077 

866.310 

871.ooo 

875.709 

- 
Elevation 

Orthomethe 

feet 

872.076 

881.836 

873'729 

881 ' 192 

874,806 

865'973 

B53'374 

8i0'975 

866'209 

870'898 

875'607 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to  Ahmedabad) .  

Description of Bench-marks 

G.T.S. On hlock of masonry,4 feet N.E. of mile-stone No. 330, 
Box. ~ ~ l h i .  

Q.T.8. On block of masonry, near mile-stone No. 332, Delhi. 
0 

B.M. 

G.T.8. On block of masonry, near mile-stone No. 334, Delhi. 
0 

B. M. 

On hlock of masonry, at  N.E. end of platform at 
BoM. Bhi~~walia railway station. 

0.T.s. at Bhinmalia Railway Station. Embedded ahont 2 feet 
below ground level, opposite station building, 160 feet 

b and 259' to B.M. No. -, and 126 feet and 814' to 
305 

extreme S.E. corner of station buildir~g. A rail post bearing 
inscription marks position of bench-mark. 

0.T.S. On block of masonry, at  S.W. end of platform at 
BoM. Uhinwalia railway statiou. 

. 
Q.T.S. On block of masonry, near mile-stone No. 336, Delhi. 
0 

B.M. 

Q.T.S. On block of masonry, near mile-stone No. 338, Delhi. 
0 

B.M. 

G.T.8. On block of masonry to N.E. of Somesar railway 

Distance 
from 

Fw'OZ~PO'~ 

miles 

497.9 

499'9 

501.9 

502'9 

5O3" 

503'1 

503.9 

505'9 

Designation 
Bench.marks 

Cisodetic 

3021 

303: 

304; 

305 j 

i a 
, - 
i 305 

i . - b i 305 

306; 

307 i 

a 
'307 

of 

Topova- 
phio 

Bs 

BM.42 - 
45 0 

BM.(3 
45 (f 

B= 
G Q 

~ b f . 4 6  

4 s u  

- 

308 j 

3091 

310; 

Corrected 

Dynamic 

Jet 
877.507 

871.063 

875.587 

883.751 

876'049 

883.516 

883.663 

884.238 

881.628 

880.965 

880.662 

883,638 

887.122 

Elevation 

Orthometric 

fee t 

877.407 

870.965 

875.490 

883.653 

875.952 

883.418 

883'567 

884.143 

881 '533 

880.871 

880.569 

883'545 

887.031 

Q.T.8. On block of masonry to S.W. of Somesar railway 
( 6 Q  

BM.41, - 
46G 

s*o 

B M . 6 1  
46-7j- 

507'9 

5O9.9 

511.9 

Q.T.8. On block of maeonry, near mile-stone No. 340, Delhi. 
0 
B.Y. 

Q.T.9. On block of maoonry, near mile-stone No. 342, Delhi. 

'?.T.s. On block of masonry, near mile-stone No. 344, Delhi. 
0 

U.M.  



PRECISE LEVELLING I N  INDIA, 1858.1909. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Designat.ion 
Uenrl~.marka 

Oeodet~c 

-- 

312 

j 

313 j 

- a 
: a 1 3  

314 .  

315 j 

316 

317 

318 

a - 
318 

{ , h 
318 

319 

320 

of 

l'op"ern. 

=a 
46 G 

!!!E 
45 a 

E X 4  
4 5 u  

E!?! 
45 U 

RN.56 - 
45 0 

"M.57 
45 0 

BM.6.9 --- 
46 u 

E l f 5 9  - -- 
4.5 (3 

B8% 
4 6 0  

aE 
4.50 

B I ~ G Z  
46 U 

EL!! , , 

Diatnnre 
from 

Ferurepors 

-- 

rnih 

512.0 

512.1 

512.1 

5 ' 3 ' 9  

j15. 

518.0 

j20.0 

521.6 

521'7 

521 .7  

522.0 

524'0 

Desoription of Bench-marks 

G.T.S. a t  Jawali Railway S t a t i o ~ ~ .  Embedded about 2 feet 
B'=M. below ground level, on left side of railway liue facing 

Ahr~~edabad, 338 feet aud 237' to  S.E. corner of station 
644 

building, nr~d 100 feet and 4a0 to telegrapll post No. T. A 

rail post bearing inscription G z 2 .  marks position of bench- 
mark. 

o.T.8. On block of masonry at  N.F.. end of platform at  Jawali 
B%, railway station. 

G.T.S. On block of masonry at  S.W. end of platform at  Jawali 
BoM. railway station. 

G.T.S. On block of masonry, near mile-stone No. 346, Dell~i. 

Q.T.8. On block of masonry, near mile-stone No. 348, Delhi. 
B.M. 

Q.T.9. On I~lock of masonry, near mile-stone No. 350, Delhi, 
0 
B.Y. 

G.T.3. On block oE masonry, near mile-stone No. 352, Delhi. 
0 

1i.u. 

0.T.s. On I)lock oE masonry at  N.E. end of platform a t  Rani 
railway station. 

G.T.S. at  Rani Railwnp Station. Embedded about 2 feet be- 
low 8ronr~d level, on left side O F  railway line f a c i ~ ~ g  
Al~rnetlnl);ttl, an(\ ol~posite stat.ion bnilding; 210 fret ant1 

30g0 to N.E. corner of stat,ior~ building, and 144 Ecet R I I ~  247' to 
N.E. corner of shed. A rail post hearing i~~scr ip t ior~  

:;;: marks position of bench-mark. 

O.T.8. On block of mnsonry at  S.W. end of platform at  Rani 
BoM, rnilnay atation. 

0.T.s. On block of masonry, near mile-stone No. 354, Dell~i. 
0 

U.M. 

a.T.8. On block of masonry, near mile-stone No. 356, Delhi. 
0 
D.31. 

Corrscted 

Dynamic 

feet 
882.996 

890.698 

890.230 

889.340 

898 - 241 

904.056 

91 1.576 

923'531 

917.787 

923'4j7 

918.899 

908.961 

Elesntion 

O r ~ h o n l e t r i ~  

feel 
882.905 

890.606 

890.138 

889.ajo 

898.151 

903.967 

911'488 

923'443 

9'7'70° 

9 ~ 3 . 3 ~ 9  

91tl"'3 

9°H'876 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Deacriptio~~ of Bencll-marks 

Corrected 

D y n a ~ ~ l i c  

feet 
910.161 

91 7.730 

919'488 

925.766 

920.031 

923.923 

931' 166 

948.054 

959.764 

960'816 

964.917 

991 -482 

960.820 

Distallee 
f r u l l ~  

Ferozcpore 

Elevation 

Orthon~etrio 

feet 
910'085 

9 17.648 

9'9.407 

925.685 

919.951 

923'843 

931 '086 

947 '974 

959'683 

960.736 

964.837 

991 '402 

960.744 

])crien~dt,ion 
~ e ~ ~ c l ~ . ~ ~ ~ s r h s  

of 

-- 
~~~,j,.,,,. -- 

3 2 1  

322; 

323: 

32-1.: 

: - a 
; 344 

325 

326; 

327 j 
; 

; a -- 
: 327 

328 

329 

330 

33 1 

'ro~"lr"- 
pllic 1 

' M ,  - 
460 

B= 
46 li 

B I  
,b ct 

E7 
45 (3 

B=R 
45 ct 

BJl.69 - 
45 GJ 

R M . 7 0  
5 

Rhl .71  ,, 
45 o 

BBl.73 -- 
4a o 

Fbf 7_4 
,:,u 

BMf6 

!!KG 
45 li 

mile8 

5z6 .o 

528.0 

530.0 

53O.7 

j30.8 

5 3 0 ' ~  

532.0 

534'0 

535.7 

535'8 

536.0 

538'0 

4 0 . 0  

G.T.8. 011 S.E. parrpet of bridge, near mile-stone NO. 358, 
Delhi. 

G.T.3. On block of masonry, near mile-stone No. 360, Delhi. 
0 

B.M. 

G.T.4. On block of masonry, near mile-stone No. 362, llelhi. 
0 

B.Y. 

G.T.S. On block of masonry at  N.E. end oE platform at  Falna 
B&. railway station. 

G.T.6. at  Fallla R,ailmap Station. Embeddrd about 2 feet be- 
low gror111c1 level, to K .  oC s t a t i o ~ ~  b~t i lc l i~~g,  1'1.4 Ceet and 
246' to S E. corner of station buil t l i~~g, 220 feet and 

223' to S.E. corner oE s ta~ion master's quarters, aud 53 feet a ~ ~ d  
3-16' to S.13. coruer of saecl~ersl  qu:trters. A rail post bearing 
inscr ip t ion(~.~ .s .  H,-\I, rn;~rks positiori oC bench-mark. 

G.T.S. On hlork oE masonry, near S.W. end of ~ l a t f o r m  at  
Fnlna railway station. 

G.T.S. On block of masonry, near mile-stone No. 364, Delhi. 

Q. 

G.T.S. On block of masonry, near mile-stone No. 366, Delhi. 
0 

B.M. 

G.T.S. r ~ t  Sanderno Railway Station. On hlock of m a ~ o ~ ~ r y ,  

B:M. N.E. of station building, and oppoaite telegraph post No. 
367 -- 
17.' 

G.T.S. at  Sanderno It.:~ilwnp Stntion. On hlock of masonrv, 

. S.W. of station builtli~~g, aud opposite telegraph post No. 
86 7 
1 8 .  

Q.T.8. On block of maclonry, near mile-atone No. 368, Delhi. 
0 

U.U. 

0.T.S. On hlock of masonry, near mile-stone No. 870, Delhi. 
0 

1l.M. 

0.T.S. 0 011 block of masonry, near mile-stone No. 372, Delhi. 
L1.M. 



PRECISE LEVELLING I N  INDIA, 1068-1008 

Branch-Line 57A. (Ferozepore to  Ahmedabad). 

Desmiption of Bench.rnsrk8 

G.T.8. at Erinpura Road Railway Station. Embedded about 2 
feet below ground level, to N.E. of station building, and 
near turn-table; 214 feet and 251' to N.E. corner of sta- 

tion building, 118 feet and 270' to B.M. No. a 158 feet and 332' 
294' to N.W. corner of latrines, 47 feet and 57' tosouthern- 
most edge of turn-table copiug, aud 57 feet and 141' to telegraph 

372 
post No. --. 19 A rail poat bearing inscriptiou :y. rnarlts 

position of bencb-mark. 

G.T.S. 011 stoue coping at N.E. end of platform at Erinpura 
BoM. Road railway station. 

G.T.s. On stone coping at S.W. end of platform at Erinpura 
n%I. Road railway station. 

G.T.S. On E. end O F  N. abutment of Jawai bridge, near mile- 
B2u. stone No. 374, Delhi. 

G.T.S. On block of masonry, near mile-stone No. 376, Delhi. 
0 

G.T..r. On block of masonry, near mile-stone No. 378, Delhi. o 
U.Y. 

G.T.8. 011 block of masonry, about 3 chainm N.E. of Mori B e n  
Bou, railway station. 

G.T.8. On block of masonry, about 3 chains S.W. of Mori Bere ,,oN, railway station. 

G.T.S. On block of masonry, near mile-stone No. 380, Delhi. 
0 

n . u .  

Q.T.9. On block of masonry, near mile-stone No. 382, Delhi. 
0 

B.Y. 

a.T.8. On block of meaonry, near mile-stone No. 384, Delhi. 

,OM. 

G.T.8. On block of maaonry, near mile-stone No. 386, Delhi. 
0 

1i.bI. 

0 T.3. On stone coping at N.E. end of platform at Nana rail- 
way station. 

Corrected 

Dynamic 

fed 

951.775 

956.293 

956.297 

938.770 

990.926 

1050.587 

1055~691 

1056.694 

110%.4I2 

I 153'213 

1137.095 

1159.036 

I 17%. 219 

Distance 
from 

Feroee~ore 

miles 

540'8 

540'9 

540'9 

542'1 

544.I 

546.1 

546. 

5q6. 7 

548.1 

550.1 

552'2 

554'2 

554'6 

Elevation 

Orthometrio 

feet 

95[ .701 

956.218 

956.122 

938.698 

990.852 

1050'508 

1055'614 

1056'617 

11'32'334 

1153' I33 

~ 3 7 . ~ ~ 9  

1158'961 

1li2"43 

Designatiou of 
Bench-marks 

8 

Geodetic i 

332 : 

i a . -  
i 332 

333 : 

334 : 

335 ; 

i a - 
336 

336 

: , a 
: 336 

337 1 

338 : 

339 : 

340 

341 

$ 

- 

B c  
4s 0 

B~ 
4.5 G 

BM.79 
45 ~f 

BM.80 -- 
46 C+ 

B ~ I  
4 5 0  

BSf.82 - -  
45 G 

B E 3  
45 0 

~ 3 1 2  
45 cf 

BM 85 

BM.' 
45H 

B A a  
46H 

BY a 
- ,, 

BM.4 



DEBCEIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Description of Benoh-marks 

Q.T.S. at Nana Railway Station. Embedded about 2 feet 
below ground level, on W, side of railway line in front 
of station building, 234 feet and 127' to S.W. corner of 

station building, and 70 feet and 41' to S.W. corner of tank 
house. A rail post bearing inscription marks position 
of bench-mark. 

On top of remains oE ~ i l l a r  of Nana Railway Station G. T. 
Survey Station, lat. 24' 55' 26U05, long. 73' 6' 3 7 " 5 3 .  A 
secondary statiou of Jodhpur Meridional Series. (For full des- 
cription see Synoptical Volume). 

G.T.S. On stone copir~g at S.W. e ~ ~ d  of platform at Nana rail- 
way ..tion. 

Q.T.S. On N.E. abutment of bridge, near telegraph post No. 
387 B.M. - 
12 ' 

0.T.s. On N.W. parapet of bridge, between telegraph posts 
0 3 8 9  389 

Nos. -r and :. 
12 13 

O.T.S. On N.W. parapet oE bridge, near telegraph post No. 
O 3 9 1  M. - and to N. of Keshavganj railway atation building. 

20' 

Q.T.8. On N.W. parapet OF bridge, near telegraph post No, 
0 
8.1. 393. 

14 

Q.T.S. On N.W. parapet OF bridge, near telegraph post No. 
o 

B.M. 3 9 5 .  
20 

Q.T.s. On coping at N. end of platform at Pindwara railway 
DoM. station. 

Q.T.S. at Pindwara Railway Station. Embedded about 2 feet 
BnM. below ground level, on W. sidc of railway line, 176 feet 

and 121' to N.W. corner of station building, and 240 
feet and 160' to N.W. corner uf waiting room. A rail post 
bearing inscription y$ marks position of bench-mark. 

Q.T.8. On coping at S. end of platform at Pindwera railway 
station. 

G.T.8. On N.W. parapet of bridge, between telegraph posts 
0 397 397 

B.M. Nos. - and A. 
17 18 

Corrected Elevation 
Distance 

from 
Ferozepore 

mile8 

554'6 

554'6 

554'7 

555'7 

560.0 

561.7 

564.0 

565'1 

565" 

565'2 

565'9 

Designstion 
Bench.msrke 

Gaodetio 

: a 
, - 
341 

! 

i b  . -  
; 341 

3421 

343; 

3 e s j  

345 / 

3" 

347 j 

i a 

345 i 

ia.lb 

D y u m i c  I 
feet 

1169.213 

1172'731 

1172'242 

1185'357 

1117' 235 

1295.529 

I 260'994 

1230.883 

1215.465 

1211.144 

IzIg'703 

1 ~ 0 2 . 2 5 5  

of 

Topop 
,,hio 

BAS 
4 5 a  

BM.6 
% H  

% 
4513 

BM.9 
5 5 7 ' j  

- B".10 
% H  

B E 2  
% H  

BY.IB - 
46 H 

B K 4  
G H  

B s  
‘SH 

Orthometric 

feet 
1169.137 

1172.655 

1172'16fj 

1185.281 

I 2 1  7' 160 

1295'451 

I 260'921 

I 230,814 

1215'397 

121 1'077 

1215'636 

1zo2-190 

* - 



PRECISE LEVELLING IN INDIA, 1868-1909. 

Branch-Line 578. (Ferozepore to Ahmedabad). 
r 

Deaignetion 
Uenoh-marka 

Geodetio 

I a 
: K g  

i b  . -  
i 349 

350 

351 ; 

352 1 

353 i 

954 ; 

355 1 

356 1 

357 j 

358 j 

359 ; 

360 i 

of 

Topop 
phic 

46a 

- 

B L a  
451) 

BY.) ,, 

5 
15U 

451) 

45D 

BY.7 
46 1) 

? ? I  
45 1) 

B31.9 
46 1) 

B ~ o  
15D 

Bar.11 - 
461) 

RM.12 -- 
+5 1) 

Distance 
from 

Fe~ozepore 

rnilsr 

568.0 

571.1 

571 .4 

571.7 

574'2 

575'7 

j76.6 

576.6 

5f6 '7  

577'6 

579'5 

. 8 

581.9 

Description of Bench-mnrks 

On N.W. pwapet of bridge, near telegraph post No. 
0 
B.M. 3%?.!. 

18 

Q.T.s. On N.W. parapet of bridge, near telegraph post No. 
0 
B.M. 4'0). 

20 

403 
On block of masonry, near telegraph post No. - 

4 
B.M. 

G.T.8. On N.W. parapet of bridge, near telegraph post No. 
0 
B.M. 403. 

13 

o.T.S. On N.W. parapet of bridgeJ1near telegraph post No. 
0 405 B.M. -. 

22 

G.T.S. On N.W. parapet of bridge, near telegraph post No. 
c 
B.M. 4? 

11 ' 

OT.$. On coping at N, end of platform at Rohira railway 
station. 

G.T.s. On coping at 9. end of platform at Rohira railway ata- 
tion. 

Q.T.9. at Rohira Railway Station. Embedded about 2 feet 
helow ground level, on W. aide of railway line, 306 feet 
arld 44Oto S.W. corller of station building, and 122 feet 

and 63' to S.E. corner of latrines. A rail poet bear~ng iuscription 
marks potition of bench-mark. 

Q.T.8. On N.W. parapet of bridge, near telegraph post NO. 
o 409 B.M. -. 

10 

Q.T.8. On N.W. parapet of bridge, nemr telegraph poat N o  
&. 4 s  

7 '  

G.T.8. On N.W. parapet of bridge, near telegraph poat No. 
B.M. O 413 

12 

G.T.N. On copil~g of well, between telegraph posts Nos 42 Bs, I b 
41 7 and - at Bllirnana railway stntion. 
17 

. 

I 

Corrected 

Dynamic 

feel 
1186'161 

1138.90; 

1139' 157 

1131'790 

I1olm78a 

1085'923 

1089.Y01 

1089.845 

1085.866 

1078'783 

1055.689 

1031'364 

1031'141 

Elevation 

Orthornekio 

feel 
I 1 8 6 ' ~ ~ ~  

1138.845 

1139'100 

1131'733 

1101'729 

108.5'872 

1089'75' 

1 ~ ~ 9 . 7 9 5  

1 ~ ~ 5 ' ~ ' ~  

' 0 7 " ~ ~ ~  

'0j5'6*3 

1031'3a' 

1031'098 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Description of Bench-marke 

414 
0 Ou rock in eittl, near telegraph post No. -. 

12 

(f .T.8-  On N.W. parapet of bridge, near telegraph post No. 
O 415 BM. - 

15 ' 

(f .T.8.  On W .  parapet at N.W. end of bridge, between telegraph 
0 417 417 

posts Nos. -- and -. 
2 1 22 

G.T.S. On coping at N.E. end of ~ la t fo rm at Kivarli railway 
station. 

Q.T." On coping at S.W. end of platform at Kivarli railway &, station. 

(f.'r.S. at Kivarli Railway Station. Embedded about 2 feet 
ZM. below ground level, to S.W. of stnriott building, and on 

W. side of railway line ; 269 feet and 28' to W .  corner 
of projection of railway staff qunrters, 234 feet aud 119" to tele- 

41 A graph post No. --, and330feet aud 200' to S.W. Points signal. 
18 

A rail post bearing inscription %:$ marks position of bench- 
mark. 

Q.T.s. 011 S.W. parapet of bridge, near telegraph post No. 
O 419 B.M. 

'0 

4.21 o.T.s .  On S.W. cap of bridge, near telegraph post No. -. 
lyM. 11 

G.T.S. On block of masonry, near mile-stone No. 423, Delhi. 
0 

B.M. 

Q.T.Y. o n  coping at N.E. end of platform at Abu Road railway 
station. 

1 
B.OM. at District Traffic Superintendent's Office, R. M. Rail- 

WRY, Ahn lload Railway Station. 011 plinth on N.W. 
side of office, 34 feet from N. corner of building. 

0.T.s. at District Pay Clerk's office, R. M. Railway, Abu Dis- 
DoM. trict. On atone Booring of verandah at S.W. corner of 

office. 

Corrected Elevation Dssignntion of 
Bcnel~ .~ ,~al .ks  Distance 1 from 

' 

feel 

1002~909 

978.220 

933' 250 

926'392 

925.789 

917.213 

906.83j  

896.1 18 

873.944 

861 -61 I 

861.517 

861.274 

Perozepore 1 
m i h  

582- 8 

s83'9  

586.,  

586. 8 

5R7'0 

587'0 

588.1 

589'9 

591.3 

592'4 

592'4 

592'4 

h W i r  

361 j 

362 i 

363 

364 j 

a - 
:a64 

366 

366; 

i a 
LG 

367 

368 ' 

a 
jjbj 

- 

- 

feet 

1002.868 

978.181 

933'215 

926'358 

925.7j.5 

917'179 

906.801 

896.085 

873.914 

86 I .583 

861 -489 

861 -246 

TopoKrB- / 
BM.'" 
46 L, 

B!!4 
G U  

c 6  
$ 5 ~  

B 3 G  
4 5 ~  

BM.17 
6 U  

sar.18 
4SD 
- 

EM29 
&D 

sbl?! 
4 5 u  

BB1.21 -, 0- 

BM.PP 
.rclf i -  

RM.29 
z-r 

HM.24 
T 



204 PRECISE LEVELLING IN INDIA, 1858-1809. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Designstion 
Bench-marka 

Oeodetic 

369 

a70 i 

i a 
i370 

371 i 

372 : 

373 : 

374 : 

a 
:374 

375 

376 j 

: n - 
1376 

877, 

Diatonw 
from 

Ferozepore 

miles 

592'5 

592'6 

j92.8 

593'5 

595'3 

597'3 

59"3 

598'4 

599'3 

600'0 

661.7 

603'4 

of 

Topogre- 

BMf6 
~ S D  

x 6  
461) 

BX~ 
45D 

BX~ ,, 

BY.29 ,,, 
E x 0  ,, 
BY.91 -- 
6, 

B E 2  
45D 

~ x a  ,, 

B'.8' 
% D  

B" 
cbD 

B ~ B  
a D 

Description of Bench-marks 

O.%s. On stone copiug at S.W. end of platform at  Abu Road 
,,%, railway station. 

o.T.8. at Abu Road Railway Station. Embedded about 2 feet 
. below ground level, to S.E. of station building, 183 feet 

and 253' to E. gate pillar of S.W. level crossing, 259 feet 
and 3' to S. corner of permanent way inspector's office, 262 feet 

424 
and 192O to telegraph post No. --, and 227 feet and 115' to S. 

7 
corner of R. M. railway volunteer sergeant instroctor's quarters 
(Block No. 84). A rail post betaring inscription yz marks 
position of bench-mark. 

B.OM. s t  Roman Catholic Chapel, Abu Road. On plinth, at 
N. end of N.W. enclosed veraudah, near N.W. door 
leadiug into sacristy of chapel. 

0 
a.T.8. On W. wing wsll of S.W. abutment of bridge, near 

425 
B.M. telegraph post No. -. 5 

O.T.8. On block of masonry, near mile-stone No. 427, Delhi. 
BoMm 

O.T.8. On block of masonry, near mile-atone No. 429, Delhi. 
0 

B.M. 

G.T.8. On N.W. parapet of culvert, near telegraph post NO. 
B . Y .  429 -. 

25 

a.T.8. On kerb of station well at Maval railway atation. 
BoM. 

0.T.s.  On block of masonry, near mile-atone No. 431, Delhi. 
0 

B.M. 

O.T8. On N.W. parapet of bridge, uear telegraph poat No. 
0 431 U.M. -. 

17 

a.T.8. On N.W. parapet of bridge, between telegraph posts Nos. 
0 433 B.Y. 7 and -. 

7 

O.T.S. On coping at N.E. end of platform at Roho railway 
BoM. station. 

Con~cted 

Dpamio 

feet 

861.445 

855.771 

865.162 

845.848 

826'520 

801.909 

802.215 

804-007 

776,176 

760.724 

735' 13l 

743'5Z2 

Elevation 

Whometrio 

fret 
861 -,+17 

8 5 5 ~ 7 ~ ~  

865.133 

845'821 

826'494 

801 '885 

802"9' 

803'983 

776'153 

i 6 ~ ' 7 0 1  

735'Io9 

743'50' 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 5'7A. (Ferozepore to  Ahmedabad). 

Distance 
from 

Feruzepor 

miles 

603'5 

603.6 

603' 7 

60.5'4 

607'4 

609'4 

611.5 

611.6 

611.7 

611.8 

614.2 

616.7 

- 

- 
Designation of 

Deson'ption of Bench-marks 

Qeodetic 

378 

379 

880 

38 1 

382 

383 

G.T.8. 011 coping at S.W. end of platform at Roho rrilwaj 
U$F)ar. station. 

Bench-mark8 

Toi:p- 

B1.37 
45 1) 

B E 8  
45 U 

E x 9  
4 6 D  

B= 
45 U 

=I 
c e u  

B* 
4 6 U  

B2 

G.T.8. at Roho Railway Station. Embedded about 2 feet be. 
low ground level, to S.W. of station building, and to W 
of railway line; 138 feet and 210° to N. corner of S.W 

pointsman's lodge, 244 feet aud 219' to S.W. P o i ~ ~ t v  signal 
and 99" to W. corner of tauk house. A rail post beariug ins. 
cription 'df; marks position of bench-mark. 

0.T.S. On N.W, parapet of bridge, near telegraph post No 
0 

U.N. ?!? 
9 '  

385 

386 

387 

0T.S. On block of masonry, near mile-stone No. 437, Delhi. 
0 

D.M. 

4 6 U  

E M  45 

% 
%u 

BM.47 

a .T.8 .  On N. wing wall of bridge, near mile-stone No. 439, 
uoM. Uelhi. 

O.T.8- On block of masonry, near mile-stone No. 441, Delhi. 
0 
U.M. 

a 
3% 

a.T.8. On coping at N.E. end of platform at Sarotra railway 
station. 

BM.48 
45% 

G.T.S. On coping at S.W. end of platform at Sarotra railway 
DoM. station. 

* 
G.T.8. at Sarotra Railmny Station. Embedded about 2 feet be- 

low ground level, to S.W. of stntion building, and to W. 
of railway line; 347 feet and 24' to S. corner of main 

block of pointsmen's quarters, 145 feet and 118' to telegraph 
4'47 

post No. 2, 174 feet and 179' to N. corner of Y.W. po i~~ts -  
7 

man's lodge, and 4.07 feet m d  193Oto S.W. Points signal. A 
rail post bearing iuscription G:i: marks position of bench-mark. 

0.T.s. On N.W. parapet of bridge, near telegraph post No. 
0 443. U.N. - 

1 0 '  

a.T.8. On W, parapet of S.K. abutment of bridge, near tele- 
0 446 graph post No. --. 

20 

a.T.8. On W, parapet wall at S.W. end of bridge, between 
0 447 

U.M. telegrapl~ post No. ;-- and mile-stone No. 4.48, Delhi. 
12 

Corrected Elevation 

Dynamic Orthometric 

feet 

743'5'0 

735'860 

742.150 

f e d  
743'489 

735'839 

742.129 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Dosipntion of 
Bonch-mark8 

Goodetio 

Distnnce 
from 

Forozepurc 

mile* 

61 B . ,  

618.1 

b1 8. 

618.4 

619.4 

621.3 

623.8 

62j. 

615'3 

625.4 

625.7 

627.4 

389 1 

: a 
$a 

390 : 

391 

392 

B= 
4 6 ~  

BN.60 
Z-ii 

B x  
451) 

& 1) 

Desoription of Benoh-marks 

Q.T.S. On coping a t  N.E. end of platform at  Chitrasani rail- 
,,OM, way station. 

a.T.s. at Chitrasani Railway Station. Embedded about 2 feet 
B%. below groand level, 65 feet and 21' to W. corner of sta- 

tion building, 29 feet and 2i3O to E, corner of telegrapl~ 
signallers' quarters (Block No. 6), 215 feet and 2338' to N .  cor- 
ner of railway menials' qoarl.ers (Block No. 3), and 299 feet and 
212' to E. coruer of tauk bouse (Block No. 4). A rail post 
bearing inscription G~TG: marks position of bench-mark. 

On coping a t  S.W. end of platform at  Chitrasani rail- 
BoM. way station. 

G.T.8. On E. end of N.E. abutment of bridge, near telegraph 
0 449 

post NO. - 23 ' 

Destroyed. . . . ... . . . ... 
Q.T.8. On S.E. parapet of bridge, near telegraph post No. 

C; 452 B.M. -. 
21 

0.T.s. On E. parapet of S.W. abutment of bridge, between 
0 455 455 

U.U. telegraph posts Nos. - and -. 
7 8 

Q.T.S. On coping a t  N. end of platform at  Palanpur railway u21. station. 

0.T.s. at  Palanpur Railmay Station. Ernhedded nhout 2 feet 
BoM. below grouud Icvel, to S.  of station building, and to E.  

of platform ; 91 feet a~ltl 217' to B.M. No 396, !)S feet 
and 198' to N.W. corlier of poi~~tamen's qnnrtera (Dlock No. 3), 
I35 feet and 160° to S.Ur. corner of pointsrnen's qutirbel.8 (Bloc:k 
No. 4), and 71 reet nod 104" t o  N.W. corner of telegraph sig- 
nallers' qunrters, A rail post bearing inscription 'kTg marks 
position of bench-mark. 

0.T.s. On coping at S. end of platform a t  Palanpur railway 
BoNPU. mtation. 

Q.T.8. On S.E. parapet of bridge, near telegnph post NO. 
0 
B.M. 4j7. 

6 

0"s. On E parapet of bridge, o a r  M e p p h  p M  No. g. 
0 

B.M. 

394 ' 

395 ' 

- n - 
395 

396 1 

397 1 

898; 

Corrected 

Dpnamio 

feet 

742.876 

739.319 

742.677 

736.311 

745'724 

765'653 

710.015 

709.547 

705.056 

709.522 

705' a34 

69.750 

E4 
46D 

BM.65 - 
&D 

BM.66 - 
461) 

46 
BE 

E8 
%D 

x9 
&D 

Elemtion 

Orthometrio 

feet 

863 

739.306 

742.664 

736'298 

745'711 

76j-642 

7"J'006 

709.53~ 

7°5'048 

709'5'3 

7'5' 

694"43 

- 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Deaoription of Bench-marb 

G.T.S. On E .  parapet of bridge, between telegraph posts Noe. 
o 4,60 4,60 

3 . M .  - and ,. 
23 24 

a T.S. 011 E .  parapet of bridge, between telegraph posts Nos. 
0 461 46, U.N. - aud -. 

20 2 1 

G.T.6. On stone coping of parapet of well, about ? chains S. of 
noM. Umardeshi railway station. 

On E. parapet of bridge, between telegraph posts Nos. 
0 463 4.63 B.N. - and -. 

4 6 

G.T.S. 011 E .  parapet of bridge, near telegraph post No. 
O 465 li.bK. -. 

16 

G.T.S. On coping at N. end of platform at Chhapi railway 

Dintonce 
from 

Forozepore 

milea 

629.4 

630.3 

630.6 

QI.7  

634'2 

pesipnation of 
Bench.morkn 

Qeodetio 

399: 

i R - 
,399 

: 

3% 

400 j 

401 ) 

TOL:f: 

FM-60 
46 L) 

= 
46U 

4 5 ~  

B X a  
4.5D 

= 
461) 

Correcled 

Dynamic 

feel 

62y.995 

607.409 

610.849 

592.124 

580.010 

550.335 

$03 : 

: . - a 
: W 3  

404 

405 

" 
: a 
4 

Elerstion 

Orthometric 

feel 

629.990 

507.404 

610.844 

592.120 

580.008 

550-334 

550.031 

543.071 

542,417 

513.269 

478.001 

465.974 

434'569 

5jo.030 

543.070 

542.416 

513.269 

478.002 

465.975 

434.571 

10' 
& 

E x 6  
4.5 u 

B x 7  
G D  

0 2  
461) 

B A . 9  
46D 

BM.32 - 
46. 

B M . S ~  

635'4 

635'6 

635.6 

637.6 

641.4 

G.T.S. On coping at S. end of platform at Chhapi railway 
station. 

G.T.S. at Chhapi Railway Station. Embedded abont 2 feet 
below ground level, to S. of station building, and to E. 
of railway line; 84 feet a~ld 339' to B.M. No. 403, 332 

feet and 1 5 O  to S.E. corner of station I~uildir~g, 68 feet and 49' 
to 9 . W .  corner of poiotsmcn's qrlarters (Block No. 3). A rail 
post bearing iuscriptiou \Tb;q. marks position of bench-mark. 

Q.T.S. On E .  parapet of culvert, near telegraph post No. 
O 467 B.M. -. 

2 

Q.T.9. On E .  parapet of bridge, near telegraph post No. 
O 469 

B.M. -. 
2 

Q.T.S. On E. parapet of bridge, near telegraph post No. 
0 470 B.M. -. 

23 

G.T.8. On E. parapet of bridge, near telegraph poet No. 
0 

D.M. 472 
18 ' 

a.T.6.  0; E.  parapet of bridge, near telegraph post No. 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 578. (Ferozepore to Ahmedabad). 

Designation 
Bonch-mark8 

Qeodotio 

a - 
407 

408 

409 

410 ' 
411 

412 

413 

414 i 

415 

: a 
4% 

416 i 

417 j 

418 

Dintanw 
from 

Ferozepore 

mile8 

6*3'7 

643'7 

643'8 

h45.6 

648.0 

649'7 

651'7 

652.2 

652'3 

652'3 

653'9 

656'5 

658'3 

of 

Topom 
phio 

BU.86 

' 46 6 

BM.a.8 - 
46 A 

KML9 
46 6 

E x 0  

E l  ,, 

&A 

B% 
4IjA 

=4 
46.4 

466 

Demoription of Benoh.marks 

o.T.s. On coping at  N. end of platform at Siddhpur railway 
Q station. 

a.T.s .  On coping at S. end of platform at Siddhpur railway 
BF)M. station. 

G.T.S. at Siddhpur Railway Station. Embedded about 2 feet 
noM. below ground level, on E. side of railway line, 98 feet 

and 281' to N.E. coruer of S. pointsman's lodge, 113 
feet and 227' to N.E. corner of tank house, and 32 feet and 116' 
to N.W. corner of gangrnell's quarters (Block No. 9). A rail 
post bearing inscription tT!. marks position of bench-mark. 

0.T.s .  On E .  parapet of bridge, near telegraph post No. 
B . M .  O 476 -. 

23 

G.T.s. On E .  parapet of bridge, near telegraph post No. 
B . M .  O 479 

6 '  

a.T.8.  On E .  parapet of bridge, near telegraph post No. 
481 B.M. - 
1 '  

0 
Q.T.9. On N,  end of E. parapet of bridge, near telegraph post 

482 
B.U. NO. -. 

24 

a.T.8. On coping at N. end of platform at Unjha railway 
B%. station. 

o.T.8.  On coping at 9. end of platform at Unjha railway 
BoM, "ation. 

a.T.8.  at Unjha Railway Station. Ernhedded about 2 feet 
below ground level, on E. side of railrny line, 34 feet 
and 87' to S.W. cortler of gangmen's quarters (northern 

block), 191 feet and 317' to well in station yard, and 283 feet 
and 336' to B.M. No. 416. A rail post bearing inscription 
%ke marks position of bench-mark. 

G.T.8. On E. parpet  of bridge, between telegraph posts Nos. 
0 485 4.86 B .  - and -, 

3 4 

Destroyed. ... , . . . . .  . 

Destroyed. ... . . . . . . ... 

Corraded 

Dynamic 

fed 

437.687 

437.668 

436.114 

413'587 

409.H1o 

395.003 

379'920 

375.187 

375'404 

367.359 

359' 11 1 

347.656 

326,857 

-i 

Elerstion 

Orthometric 

feet 
437.689 

437.670 

436.217 

413'590 

409.814 

395'007 

3i9.925 

37f1"9~ 

375.4'9 

367'364 

359' '16 

347'662 

326'864 



DESCRIPTIONS AND HEIGHTS OF BENCH-MmKL 209 

Branch-Line 57A. (Ferozepore to Ahmedabad). 
-. 

Descriplioo of Beoch.rnarka 

Q.T.8. On bloclc of masonry at N, end of platEorm at Bhandu 
BoM. railvay station. 

G.T.8. On block of masonry at S. end of platform at Bhandu 
BoM. railway station. 

Destroyed. . . . ... . . . ... 

G.T.9. On E. end of 2nd pier, from S. end of bridge, between 
0 494 494 B.& telegraph posts Nos. - aud -. 

2 1 22 

G.T.9. On E. cap of N. abutment of bridge, between telegraph 
0 495 495 

posts Nos. - and -. 
6 7 

G.T.J. On coping nt N. end of main platform at Mehsana rail- 
way station. 

G.T.S. On coping at S, end of main platform at Mehsana rail- 
B ~ .  way station. 

G.T.9. at Mehsana Railway Station. Embedded about 2 feet 
&. below ground level, to E. of railway line, 17 feet and 5' 

to S.W. corner of 1st class waitiug room, 106 feet and 
189' to N.W. corner of tank house, and 118 feet and 168' to 
N, edge of well. A rail post beariug inscription ";Tl: marks 
position of bench-mark. 

G.T.S. On W. cap of N. abutment of bridge, near telegraph 
0 498 

U-M. post No. --. 
11 

500 
G.T.s. 0 n N . E .  parapet of bridge, near telegraph post No. -. 

0 11 
B.M.  

a.T.s. On N.E. end of centre pier of bridge, near telegraph 
602 

B.M. post No. -. 
5 

Q.T.S. On coping at N. end of platform at Jagudan railway 
station. 

On coping at 9. end of platform at Jagudan railway 
B:M. 

Corrected 

Dyosmic 

feet 
322.658 

321'354 

311'488 

307' 164 

309.403 

306'039 

306.136 

305.352 

300.297 

286.914 

283.794 

293.692 

293.849 

4 

~seignstioo of 
~~nch-rnarke Dintonce 

from 

Elevstian 

OrllromoLrio 

feet 
322'66 j 

321'361 

311.495 

307' I 72 

309.411 

306.047 

306.144 

305.360 

300.305 

286.923 

283 - 803 

293'701 

293.859 

milaa 

659.5 

659'6 

660' 2 

663. 

664., 

665. 

665.9 

66be0 

667.3 

669.4 

671,2 

672.2 

672.2 

419: 

i a . - i 41g 

420 i 

421: 

422'; 

423 

424 

425 j 

i a :- 

i 425 

426 

427: 

i a : - 
i 497 

4 a * 2 a  
C, 

E6 
46 A 

E 7  
rtia 

%* 
46 A 

BE 
46 A 

x o  
46 A 

' B x  
46a 

46 A 

X s  
4 6 ~  

E4 
4 6 a  

46 A 

%?! 
& A  

'M.6' & A  



910 PRECISE LEVELLING I N  INDIA, 1858-1908. 

Branch-Line 57A. (Ferozepore to Ahmedabad). 

Designation o l  
Bench.marks Distance 

from 
Feroeepor~ 

Description of Bench-marks 

7 

Corrected Elernlion 

Dynamic 1 h U ~ . ~ i c  

G.T.8. a t  Jagudan Railway Station. Embedded about 2 feet 
below ground level, on E. side of railway line, 371 feet 
and :340° to B.M. No. 428,97 feet and 181°to N.E. corner 

of pointsmarr's lodge, and 92 feet and 104'  to N.W. corner of 
gangmen's quarters (No. 6). A rail post bearing inscription 
G.T.S. B,M. mnrks position of bench-mark. 

504 
G.T.S. On E .  parapet of bridge, near telegraph post No. -. 

0 15 
B.M. 

G.T.s. On E. parapet of bridge, near mile-stoneNo. 506, Delhi. 
0 

B.M. 

G.T.S. a t  Ambliyt~san Railway Station. On block of masonry, 
noM. about 1 chain E. of N. end of platform, and 69 feet 

from N.W. corner of block No. 3. 

Q.T.3. On block of masonry, al,out 1 chain E, of 9. end oE plat- 
noM. form a t  Ambliyasau railway station. 

o . T . s .  On E .  end of S. abutment of bridge, near mile-stone 
B:M. NO. 508, Delbi. 

O.T.S. On E. end of N. abutment of bridge, near telegraph 
0 610 

B.M. post No. -. 
17 

a.T.8. 0 On E. parapet of bridge, near telegraph poat No. 
B.M. 512 

10' 

a . T . 8 .  0 1 1  coping at  N ,  end of platform at  Dangnrwa railway 
BoM. station. 

o .T .8 .  a t  Daugarwa Railway Station. Embedded allout 2 reet 
below ground level, on etation plntform, nl~d to 9. of 
station 1,uiltling ; 210 feet anti 339' to S . W .  corner of 

station building,N feet and 202' to B.M. No. 4-33, nnd99 feet and 
167O to N.W. corner of latrinee. A rail post bearing inscription 
%%:' marks poaition of beuch-mark. 

Q.T.S. On coping at  9. end of platform a t  Dangarwa railway 
n%. atation. 

a .T .8 .  On E, end of 9. abutment oE bridge, near telegraph pout 
0 518 

B.M. NO .-... 
24 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKY. 

Branch-Line 57A. (Ferozepore to  Ahmedabad). 

Desipllntion of 
I]ench.n~:~rka 

Corrected Elevation Distanco 
from Description of ncnch-mnrkn 

Dynnmic 

feet 

25'8.257 

249.886 

250'339 

4.37; 

438: 

: a , -  

i4-38 

Orthometria 

feet 
258.268 

249.898 

250'351 

miles 

684.4 

686.1 

686.1 

B".7' 
46 A 

~ ~ . 7 1  - 
46 A 

8_ML2 
4 6 ~  

250'311 

243'007 

230'903 

228'584 

23 I a I I 2 

231.034 

229.016 

224.039 

221 '055 

208.070 

G.T.S. On E. and of S. abutment of bridge, near telegraph post 
0 516 

B.M. No. -. 
8 

G.T.S. On block oE masonry, 67 feet from N.W. corner of A. Pansar railway statiou. 

G.T.8. On bloclc of masonry, 76 feet from S.W. corner of 
BoM. Pansar railway station. 

439i 

i . - a 
i 4-33 

i 
i499 

i C 
, - 
i 439 

440; 

441;  

442 1 

iLB 
j442 

4A?i 

444 i 

- 

686.4 

6 8 ~ . ~  

690'7 

692-1 

692'1 

692.2 

692'7 

%4'3 

695.7 

697'8 

~ 1 1 . 7 3  - 
46 A 

B x 4  
46A 

B11.76 

4 6 A  

BYn 46 A 

B'.78 
46 A 

B M . ~ B  -- 
46& 

n ~ 8 0  

~1 
4 e A  

BM.(IB 
reA • 

G.T.S. On E. parapet of bridge, near telegraph post No. 
O 5 1 7  

B.M. -- 
8 '  

G.T.S. On W. parapet of bridge, between telegraph posts Nos. 
O 519 519 B.bl. - and -, 

3 4 

Q.T.S. On E. parapet of culvert, near telegraph post No. 
0 521 B.M. --. 

13 

Q.T.S. at Kalol Railway Station. Embedded about 2 feet be- 
&. low ground level, at  extreme N.W. corner of station 

platform, 54 feet and 63' to B.M. No. 440, and 50 feet 
and 153' to N.W. corner of waiting room. A rail post bearing 
inscription '2;: marks position of bench-mark. 

Q.T.Y. On stone copiug a t  N. end of main platform at  Kalol Bs. railway station. 

Q.T.9. On stone coping at 9. end of main pletform at  Kalol 
BoM. railway station. 

G.T.8. On E. end of S. abutment of bridge, near telegraph post 
0 523 B.Y. NO. L. 

10 

Q.T.Y. 011 E. parapet of bridge, near telegraph post No. 
0 5 2 5  

D . I .  2. 
4 

Q.T.8. On E, parapet of bridge, between telegraph posts Nos. 
0 526 526 ",M. Rnd -. 

14 16 

a.T.s. On E. parapet of bridge, between telegraph posts Nos. 
0 5 2 8  a x .  52; and -. 

18 

250.299 

242.996 

230.892 

228'573 

231 - 1  oo 

231.022 

229.004 

224.027 

221 '043 

208.058 



PBECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 57A. (Ferozepore t o  Ahmedabad). 

Description of Bench-marks 

a.T.S. On block of masonry at N. end of platform at Khodiar 
,,OM. railway station. 

G.T.8. On block of masonry at S. end of platform at Khodiar 
railway station. 

G.T.9. 0 On E. end of S. abutment of bridge, near telegraph post 
530 

".M. No. -. 
2U 

G.T.9. 0 On E. parapet of culvert, near telegraph post No. 
B . M .  532. 

16 

B.M.201'26 On E. cap of N. abutment of bridge, near tele- 
534 

graph post No. -. (Railway bench-mark). 
6 

G.T.8.  0 On E. parapet oE 3. abutment of bridge, near telegraph 
534 

B . M .  post No. ,. 
2U 

G T . 8 .  On coping at N. end of platform at Sabarmati railway 
BoM, statiou (R. M. Railway). 

Q.T.8. at Sabarmati Railway Station (R. M. Railway). Em- 
BoM, bedded about 2 feet below ground level, on station 

platform, 185 feet and 319' to S.W. corner of station 
l a  

building, 40 feet and 192O to B.M. No. 201 feet and 185' 

to N.W. corner of R.M. railway goods office and 232 feet and 
196' to N.E. corner of B.B. a ~ ~ t l  C.I. railway goods office. A 
rail post bearing inscription 'h? marks position of bench- 
mark. 

I 

Q.T.8.  On coping at 9 .  end of platform at Sabarmati railway 
=OM. statiou (11. M. Itailway). 

Q.T.8. On S.W. corner of pointeman's lodge at N. end of 
&. Sabarmati hridp. 

B.OK On centre of loser ledge of 9. abutment of culvert, 
310 

near telegraph post No. -. 19 

Q.T.8. On S. end of uppermost step in front oE main entrance 

,,OM, to Ramchodlal Chotalal High School, Ahmedabad. 

Distanco 
from 

Feruzepore 

m i k a  

698.8 

6@. 8 

699.9 

701-8 

703'5 

704'0 

704.6 

704'7 

704. , 
705'8 

706.9 

708.0 
I 

Designation 
Uuucl~.niarks 

Gaodetic 

44.5 j 

i . -  a 
i 445 

446 i 

417 

44s 

449 : 

450 : 

i 1 . 

i 450 

i . - l a  
i 450 

461 ; 

454 ; 

1L ; 452 

Corrected 

Dpnamio 

feet 

206.974 

206- 190 

201 '178 

189.096 

189.379 

184.023 

181.377 

180.414 

181 '386 

178.458 

161.184 

159'697 

of 

Topom- 

p . 8 3  
re A- 

nM.84 
Z X  

t 

KG 4 ( j A  

46 A 

B X  
46 A 

BM.88 
- 4 6 A  .- 

BM.09 - 
46 A 

-90 
* A  

BM.91 
XZ 

46 A 

BM.S3 
46 A 

B E 4  
M A  

Elemtion 

Orthometrio 

fed 
206.~86 

206.202 

201.190 

189.107 

189.391 

184.034 

181.388 

183'425 

181'397 

1 7 ~ ~ 4 ~ 9  

161"94 

1 5 9 ' ~ ~ ~  



DESCRIPTIONS AND HEIBRTS OF BENCH-MARKS. 

Branch-Line 57A, (Ferozepore to  Ahmedabad). 

Designstion of 
~ ~ ~ c h - r n s r k s  Distance 

from Description of Bench-marks 

G.T.9. a t  Ahmedabad. Situated to S. of Execu- 
standard Bench Mark tive Engineer's office, Allmedabad Division 1907 

(P. W .D.), 10 feet from S. compound 
wall of same, at  a point 31 feet from S.E. corner of compound. 
I t  is enclosed by an iron railing 1 1  feet square. 

Q.T.9. On E. parapet of S. abutment oE bridge, between tele- 
0 310 310 

B.M. graph posta Nos. - and -. 
8 9 

Q.T.8. On W. coping at  N, end of R.M. railway platform under 
road overbridge a t  Ahmedabad railway station. 

a.T.s.  On W. coping at  S. end of R.M. railway platform a t  
BF)M. Ahmedabad railway station. 

B. M. On coping of fountain, between two minarets of an old 
gateway W. of platform, and to S. of station building a t  
Ahmedabad railway station. 

Q.T.S. a t  Ahmedabad Railway Station. Embedded 1 foot 
B%. below ground level, about 200 feet S. of railway station, 

between two minarets of an old gateway, and 5 feet 
from P. minaret on which letters ";T$: are inscribed. 

miba 

708.9 

707'4 

708.3 

708.4 

703'5 

708'5 

: 2 

453/ 

4541 

465; 

j . - a 
i 4 6 5 .  

456 \ 

Corrected Elevation 

E 6  

Fa 
46 A 

B= 
46 A 

B E  
46.4 

r a 

D p m i o  

lest 
161.858 

163.807 

168.719 

168.847 

171 '691 

167.714 

Orthometric 

fed 
161 .a69 

163.818 

168.730 

168.858 

171 ' 702 

167.725 



PRECISE LEVELLING I N  INDIA, 1868-1909. 

Branch;Line 57B. (Palanpur to Deesa). 

Dosignation 
Bonclr-marks 

Qeodetio 

j 

1 

2 j 

3 j 

4 i 

5 :  

6 :  

i . - a 
i 6 

7 1 

8 

9 i 

i 

Distance 
from 

Pnlanpllr 

mi lu  

O.O 

1-6 

3 '5  

5.8 

7.7 

7 .9  

7 .9  

7 '9  

9 ' 8  

11.9 

of 

pllio 

RM.68 - 
45U 

"!! 
Sju 

E x  
45 1) 

BFE 
45 D 

BE 
45 1) 

BM.74 - 
45 u 

E 6  
45u 

Bald 
45 L) 

EM.77 
45D 

BM.70 - 
46 1) 

Desoription of Bench-marks 

a.T.s. On S.E. parapet of bridge, near telegraph post No. 
0 457 B.M. --. 

6 

Q.T.S. 0 On S. parapet of S.E. abutment of bridge, near telegraph 
B.N. P.D. - 

2 post No. -. 
1 

0.T.S. On S.E. cap of bridge, near telegraph post No. 
0 P.11. B.M. - 

3 - 
23  ' 

0.T.S. On S. parapet of bridge, near telegraph post No. 
0 

B.M. '2 
6 
6 '  

G.T.S. On S. cap of N.W. abutment of bridge, near telegrapl~ 
0 

B.M. P.D.  - 
n 

post No. -;--. 
3 

G.:S. On hlock of masonry at S.E. end of platform at  Chnndisar 
B,JI. railmay station. 

G.T.S. at Charldisar Railway Station. lcmhrdrled a l ~ o r ~ t  2 feet 
BaM, below ground level, to S. of. station building, 1 12 fcet and 

352' to H.M. No. 7, 1 In feet and 3V0to S.W. corlher of 
station building, 163 feet ant1 73O to B.M. No. 6, ant1 I01  feet 
ant1 122' to N.W. corner of station master's quarters (Mock 
NO. 2).  A rail post bearing inscription marks position 
of bench-mark. 

@.T 0. 01) block of masonry at  N.W. end of ~ l a t f o r m  at  Chan- 
disar ra~lway station. 

0.T.s. On S.W. cap of bridge, near telegraph post NO. 
0 p , ~ ,  

U.M. - 
1 0  - 
4 ' 

'.y. On S.E. cap of bridge, near telegraph post No. 
P . D  B.M. -. 

12 - 
7 .  

Corrected Elemtion 

D~mlnio 

feet 

705.234 

662.047 

664.080 

Orthometrio 

fret 

705.226 

6 6 2 . 0 ~ ~  

664.071 

602-001 

546.627 

547'432 

j42.936 

546.588 

5 1 6 ' 7 4 ~  

517.621 

601.993 

546.619 

547'424 

5 4 2 . 9 ~ ~  

546'5Y0 

5"'73" 

5 1 7 . ~ ~ 3  



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 57B. (Palanpur to Deesa). 

Diatonce 
from 

l'ulunpur 
Desoription of Bench-marks 

Q.T.S. On S.  cap of N.W. abutment of bridge, near telegraph 
0 

B.Y. - P.D. 
14 post No. - 
4 ' 

OT.S- On S,  cap of E, abutment of bridge, near telegraph 
0 

B.M. - P.D. 
15 

post No. -. 
20 

Q.T.8. On coping at E. end of platform at  Deesa railway eta- &. tion. 

G.T.S. On coping at  W. end of platform at  Deesa railway sta- 
BoM. tion. 

G.T.S. 011  S. cap of E. abutment of bridge, about 15 chains 
BF)N. Mr. of Deesa rail\\,ay station. 

~t T.S. at Deesa Cantor~ment. Situated close tr 
Btandard 'Iark meteorologic~l observatorp. 83 feet anti 4.5' 

1908 
from it, to E of road, Ifj2 feet i n  a direc~ 

line from same, and enclosed by an iron r a i l i ~ ~ g  11 feet square. 

On upper mark-stone of Decsn I-lospital G.T. Snrvey Station 
lat. 24' 15' 42'.07, long. 72' 11' 5lV.'?7. A secondary station ol 
Abu Meridionol Series. (For full descriptioll see Sy~~optical  
Volume). 

On upper mark-stone of Deesa Telegraph Office G. T. 
Survey Station, lat. 24O 15' 30".23, long. i!?' 11' 5".46. A 
secondary station of Abu Meridional Seriea. (For full descrip- 
tion see Synoptical Volume). 

Corrected Elevation 

Dynamio Orthometric I -  
feet 

483'523 

469.635 

feet 

483'575 

469'627 



216 PRECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 58. (Bilaspur to Katni). 

Designation of 
lonrh-mark. I D i N n n  I 

Description of Bench-marks I Comcted Eleration 

1 i 

i . - a 
i 1  

2 ;  

i a . - 
i 2 

3 ;  

4 ;  

6 i 

6 :  

7 i . . 

8 

9 : 

10 ; 

64 J 

~1 
6 4 5  

BE 
64 J  

BY.78 
6 4 5  

BM.74 - 
645 

B E 6  
64 J 

B x 8  
6 4 J  

x 7  
60J 

E e  
6 4 J  

!LM? 
64 J 

BE!!!! 
6 4 J  

6 4 J  

mils# 

O . O  

O" 

5 '6  

9 .4  

9 ' 9  

10 .O 

1 0 . 0  

,,., 

10.6 

11.3  

, 

o.T.e. at Bilaspur Railway Station. Embedded in foundation 'b"' of station building, at S.W. corner of 2nd pillar (coun- 
ting from W.) of verandah, about 4 inches below pave- 

ment level, 7 feet and 126' from S.W. corner of station 
building, 42 feet and 100' from centre of base of home signal, 
and 13 feet from centre of door of  tati ion master's office. The 
letters B.M. are cut on base of pillar. 

G.T.s. at Bilaspur Rnilway Institute. On stone coping of end 
or 1st newel of flight of steps on S. side of institute and 
water tank. 

0.T.8. 0 1 1  coping of W. parapet of culvert on N. side of railway 
'OM. line, and close to level crossing No. I from Bilaapur. 

a.T.8. 0 On E.N.E. parapet of bridge No. 2, between telegraph 
261 261 

posts Nos. - and --. 
8 9 

0.T.s. On N. end oE base of S. distant signal at Ghutku rail- 
BoM. way station. 

Q.T.8. On coping at S.S.E. end of platrorm above ramp at 
BoM. ~ h u t k u  railway station. 

0.T.S. at Ghutku Railway Station. Embedded 6 iuches below 
level of platform, at centre of S.S.E. side of station 
building, 18 feet from each of the two corners, 10 feet 

from E.N.E. corner of S.S.E. nrch of front verandah, and 1 foot 
from wall. The letters B.M. arc cut on S.S.E. face of building. 

Q.T.8. On platform coping opposite booking office s t  Ghutku 
railway station. 

G.T.8. 0 1 1  coping at N. N.W. end of platform st Ghutku rail- 
BoM. way station. 

G.T.8. On base of N. N.W. distant signal s t  Ghutku railway 
BOM. ltatiOn. 

0.T.a. On coping at W end of S. abutment of bridge No. 5, 
267 267 

B.M. between telegraph poets Noa. - and -. 2 a 

a.T.8. On at W. end of S. abatment of b r idy  No. 6, 
0 267 

B.M. between telegraph posta Nm. and --. 12 

p e t  
8 8 3 . 4 1  

883.975 

882.509 

897.763 

933'139 

937'294 

937.017 

937'458 

937.542 

938.846 

946.204 

946'm0 

8(:iS6 

884.090 

882.623 

897,879 

933'253 

937'40~ 

937"3' 

937'51' 

937'656 

93w6O 

' ~ ~ ' 3 "  

946'314 

/ 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 58. (Bilaspur t o  Katni). 

Deecription of Bench-marhs 

Q.T.8. On coping at W. end oE S. abutment of bridge No. 7, 
0 268 268 B.M. between telegraph posts Nos. - and -. 

5 6 

Q.T.S. On coping at W. end of S. abutment of bridge No. 8, 
0 "69 

B.H. near telegraph post No. 2, and 1 chain S. of mile-post 
18 

No. 270 from Nagpur. 

Q.T.8. On coping at W, end of N, abutment of bridge No. 9, 
0 270 270 

between telegraph posts Nos. - and -. 17 18 

Q.T.S. On coping at W. end of N. abutment of bridge No. 10, 
0 27 1 

B.M. near telegraph post No. -. 
9 

Q.T.8. On coping at W. end of S. abutment of bridge No. 11, 
273 

B.M. near telegraph post No. -. 
3 

0 
Q.T.8. On coping at W. end of S. abutment of bridge No. 12, 

274 B.M. near telegraph post No. --, and 2 chains N. of mile- 
1 

post No. 274 from Nagpur. 

Q.T.8. On coping at S.W. end of S.E. abutment of bridge 
NO. 113, near E. distant signal of Kota railway station, 
at mile-post No. 275 from Nagpur. 

a.T.8. On coping at S.W. end of S.E. abutment of bridge 
0 275 

B.M. No. 14, near telegraph post No. -. 
5 

Q.T.8. On coping at S.E. end of platform at Kota railway 
y ~ .  station. 

Q.T.8. at Kota Railway Station. Embedded 13 inches below 
&, level of etntion platbrm, at S.E. side of etation buil- 

ding, 7 and 21 feet respectively from E. and S. corners 
of building, 11 feet from N.E. corner of S.E. arch of front 
verandah, 2 feet from wall, and 21 feet from home semaphore. 
The lettera B.M. are cut on S.E. face of building. 

On top of protecting pillar of Dales G.T. Survey Hill Station, 
lat. 22" 19' 33".62, long. 82" 1' 31".25. A principal station of 
Hilaspur Meridional Series. (For full description ree Synoptical 
Volume). 

a.T.8.  On platform coping in front of booking office at Kota Bs. railway station. . 

Desipnation of 
~enc l l .~~~arks  

Corrected 

Dynamic 

f ed  
953.956 

967.896 

978.506 

978.931 

991.027 

1010'473 

1042'591 

1047.781 

1050.958 

1050-498 

1619.471 

1051 -077 

Diatance 
from 

Elevation 

Orthometrio 

/ed 

954.070 

968.010 

978'621 

979.046 

gg2'1qz 

1010.589 

1042'711 

1047.900 

1051.078 

1050.618 

1629.657 

1051 * 197 

mile. 

12.5 

14'2 

15'2 

15'7 

17.3 

19.2 

19.4 

'9.7 

19'8 

'9" 

11 : 

12 j 

1 3  

14 

15 i 

16 

17 i 

18 j 

l9 

20 I 

: 
;%I 

21 i 

64 J 

BM.B3 
64 J 

Bx 
64 J 

BES 
60J 

B x 6  
64 J 

B x 7  
64 J 

% 
64 J 

BM.89 - 
64 J 

B x o  
8 4 1  

BHIl 84 J 

BMR2 
64J 

BE 
64 J 



218 PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 58. (Bilaspur t o  Katni). 

Designation of 
Bench-marka 

. .- . - -- -- 

Geodetic 1 Tizr 
Desoription of Bench-marks 

Distance 
from 

Dilavpnr 

Q.T.8. On platform coping at N.W. end at Kota railway sta- 
YoM. tion. 

G.T.S. On S.W. end of S.E. abutment of drain No. 15, near 
0 275 

B.M. telegraph post No. -. 
16 

On plinth at N. corner oE railway gangmen's quarters 
Q.T.S.Oi No. 8, near level crossing No. 18, and between tele- 

277 277 
graph posts Nos. - and -- . 

6 7 

G.T.S. On coping at W. end of N. abutment of bridge No. 16, 
0 27" 

B.M. near telegraph post No. -2. 
15 

G.T.S. On coping at W. end of N. abutment of bridge No. 17, 
0 278 

B.M. near telegraph post No. -. 
18 

0.T.s. On coping at W. end of N,  abutment of bridge No. 18, 
0 279 

near telegraph post No. - lae 

G.T.S. On coping at W. end of N. abutment of bridge No. 19 
o 280 280 

B.X. between telegraph posts Nos. - and --. 
4 5 

G.T.S. On coping at W, end of S, abutment oE bridge No. 20  over 
0 281 281 

Gaila nala, between telegraph posts Nos. - 1 I and --. 12 

G.T.8. On coping at W. end of N. abutment of bridge No. 22 
0 283 

B.M. over Raila nala, near telegraph post No. --. 3 

G.T.8. On W. pilaster cap OF N, abutment of bridge No. 23 
0 283 

B.M. over Psthri nala, near telegraph post No. - 15' 

a.T.8. On W. pilaster cap of S. abutment of bridge No. 24 
284 

B.M. over Ama nala, near telegraph poet No. --. I0  

0.T.s. On platEorm coping at 9. end of Belghana railway s t s  

"21, tion. 

Corrected Elemtion 

Dynamic 

feel 
1051.198 

Orthometrio 

feet 
1051.318 

I 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 58. (Bilaspur t o  Katni). 

Description of Bench-morka 

Q.T.S. at Belghana Railway Station. Eml~edded 7 inches 

B:v, 
below level of station platform, at S. side of st;~tior~ 
bnildinE, 14 feet from S.E. corner of verandah, 23 feet 

from S.W. corner of building, 2 feet from wall, arid 20 feet 
N.W. of home semaphore. The letters B.M. are cut on S. face 
of building. 

G.T.S. On platform coping at N. end of Belghana railway 
station. 

G.T.S. On W. pilaster cap of N. abutment of bridgeNo. 26 
0 2x5 

u.u. over Donga uala, between telegraph posts Nos. 
A6 

285 
and ~ -. 

17 

G.T.S. On W. pilaster cap of N. abutment of bridge No. 27 
0 2x7 

u.a1. over Lupa nala, between telegraph posts Nos. - - 1 
287 and --. 

2 

Q.T.S. On W, pilaster cap of S, abutment of bridge No. 28, 
0 287 u.M. near telegraph post No. -. 

12 

G.T.8. On W. pilaster cap oE N. abutment of bridge No. 29, 
0 288 

U.M. near telegrrpli post No. - . 
12 

G.T.S. On S.W. pilaster cap of S.E. abutment of bridge No, 
0 289 B.M. 30, near telegraph post No. -. 

10 

a.T.s. On S.W. pilaster cap of N.W. abutment of bridge No. 
0 290 B.hf. 31, near telegraph post No. -. 3 

Q.T.S. On S.W. pilaster cap of N.W. abutment of bridge No. 
0 291 khl. 32, near telegraph post No. -;--. 

2 

G.T.s- On S.W. pilaster cap of S.E. abutmcnt of bridge No. 
29 1 U.U.  33, war  telegraph post No. - 1 6 '  

0.T.S.  On S.E. pilaster cap of N.W. abutment of bridge No. 
0 292 lj,u. 34, near telcgrnph post No. -. 

7 

c.T.s. On W. pilaster cap of S. abutmen.t of bridge No. 35, 
0 202 

B.M. near telegraph post No. 2. 
15 

Corrected 

Dynsmia 

fet 
1086.614 

1086.783 

ro86aj31 

1099.357 

1105.699 

1~23'360 

1141 '550 

1158.466 

1190.182 

1190'260 

I wo.31 I 

Distance 
from 

Biluspur 

mile. 

'9'5 

~ 9 ' ~  

30' 1 

31.3 

3I.9 

32.8 

33'7 

34'4 

35'3 

3 6 . 1  . 

36. 6 

37'0 

Elevation 

Orthometrio 

feet 
1086.728 

1086.897 

1386.644 

1099'470 

1105.813 

1133'475 

"41.666 

1~58.583 

I ryo302 

1190.379 

1 
! raoo.430 

Designation 
~ ~ ~ c h - m a r k s  

aeodelie 

33 1 

34 

35i 

36 j 

37 i 

3 8 :  

39 : 

40 : 

1 

42' 

43 : 

44: 

of 

TO:Er 

B z G  
6 4 ~  

B".'07 
6& J 

BM 108 -- 
64 J 

BN.109 -- 
a,  

BM'.IIO 
ti4 J 

9 h  
ti4 J 

BJlz2 
6 4 J  

EK53 ,,, 

D z . 4  
64 J 

BM.' 
,..kc 

PM.2 
64 k7 

-. DM.A ~- 
G4B' 

I 192.937 rr93.055 



PRECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 58. (Bilaspur to Katni). 

Dsacription of Bench-maria 

G.T.8. On S.W. pilaster cap of S.E. abutment of bridge No. 
0 293 B.M. 36 over Suknai nala, near telegraph post No. -. 

11 

Dintsnee 
from 

Bilespur 

mib. 

37'8 

39'0 

39'4 

40'1 

40.8 

40-8 

40. 8 

40. $, 

41.8 

43.5 

45.3 

45'8 

Designation 
Benoh.msrk8 

Qeodetio 

45 ( 

46 

47 i 

48 i 

49 i 

60 i 

61 ; 

52 i 

58 / 
! 

64 1 

66 ! 

66 i 
I 

i 

0.T.s.  On S.W. pilaster cap of N.W. abutment oE bridge No. 
0 294 B.M. 37, near telegraph post No. -. 

15 

of 

B31.4 ,, 
BAS a B  

B 5 6  s4F 

B&7 
64 Y 

"M.8 
64F 

648 

64 F 

B s  
6(F 

B Z  
W E  

- nM.18 
BIB 

E x 4  
6 (F  

- BM.16 
'BlI  

Q.T.8. On S. pilaster cap of W. abutment of bridge No. 38, 
0 296 

B.hf. near telegraph post No. - 
4 '  

Q.T.s. On S ,  pilaster cap of E. abutment of bridgeNo. 40 over 
0 295 

Sagor nala, near telegraph post No. -, 1 chain E. of 
18 

mile-post No. 296, and uear E ,  distant signal of Khongsara 
railway station. 

G.T.8. On platform coping at E. end of Khongsara railway 
BoM. ~tation. 

Q.T.8. at Khongsara Railway Station. Embedded 5 inches be- 
&. low level of station platform, on E. side of atntion 

building, 13 and 21 feet respectively from N.E. and S.E. 
corners, 2 feet from wall, 20 feet S W. of home semaphore, and 
18 feet W. of water tap. The letters B.M. are cut on E. face 
of building. 

Q.T.8. On platform coping opposite centre of station building 
at Khongsara railway station. 

Q.T.8. On platform coping at W. end of Khongearr railway 
atation. 

~.;T;rn. On S.W. pilaater cap of S.E. abutment of bridge No. 41, 
298 

near telegraph post No. -. (Railway bench-mark). 
11 

T~;B.M. On W. p i l ~ t e r  cap of S. abutment of bridge No. 43 
299 

over Matinara nala, near telegraph post No. -. (Rail- 
7 

way bench-mark) . 
B.Y. On coping at S. end of E. abutment of bridge No. 44, - 

301 301 A 
between telegraph polk Nocl. - and -. (Railway 

2 3 
bench-mark). 

On W. pilarter cap of 9. abutment of bridge No. 45 
B.M. 301 

over Anjnai nnla, between telegraph poat~ Nos. - and 1 I 
- (Railway bench-mark). 
12 ' 

Corrtcted Elevation -1 
Dynamic 

- 

feel 
1176.644 

1207'591 

1212.546 

1210'994 

1218.520 

1219.067 

1218.506 

1218.533 

1~18.319 

1232.265 

1320'914 

1347'84' 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 58. (Bilaspur to Katni). 

Description of Bench-merka 

~ B . M .  On N.W. pilaster cap of S.W. abutment of bridge 
302 

No. 47, near telegraph post No. ,-. (Railwny bench- 
12 

mark). 

R\B.M. On W,  pilaster cap of S. abutment of bridge No. 49, 
305 near telegraph po9.t No. :, and about 6 chains N.N.W. 

2 
of mile-pout No. 305. (Railway bench-mark). 

B.M. On N.W. pilaster cap of S.W. abutment of bridge 
X 906 

No. 50, near telegrapl~ post No. -. (Railway bench- 
7 

mark). 

m 
B.M. On N. pilaster cap of W. abutment of bridgeNo. 51, 

305 between telegraph posts Noa. F5 and -. (Railway 
11 12 

bench-mark) . 

Q.T.S. On coping at N.Mr. end of S.W. abutment of bridgeNo. 
0 306 B.M. 52, near telegraph post No. --. 

5 

Q.T.H. On N.E. corner of E. drain, 141 feet N. of N. opening ,,, ofK110dri tunnel, and 7 feet E. of railway line. 
- 

On N.N.W. pilaster cap of W.S.W. abutment of bridge 
A ~ . ~ .  307 

No. 57, near telegraph post No. ---. (Railway bench- 
1 

mark). 

Q.T.8. On S.E. pilaster cap of N.E. abutment of bridgeNo. 58, 
0 307 

I3.M. between telegraph posts Nos. 307 and -. 
6 7 

B.OM. On rock in silt1 on W. margin of railway line, in the 
cutting, 4 chains S, of gangmen's quarters No. 19, 
and 36 chains S. of mile-post No. 310. 

B.TF;M. On coping at N.W. end of S.W. abutment of culvert 
309 

No. 61, near telegraph post No. 2. (Railway bench- 15 
mark). 

; i \ n . ~ .  On coping at S.W. end of S.E. abutment of bridge 
310 No. 63, near telegraph post No. -. (Railway 15 

bench-mark). 

Q.T-8. On platform coping at S.E. end of Khodri railway A station. 

Dietence 
from 

Bilunpur 

mile8 

46 '8  

49.3 

49'5 

49.7 

50'4 

51 

5 l - 4  

5 I .7  

53, ,, 
54'0 

55'1 

55.5 

Dosignalion of 
Bnnch.~narks 

57 i 

5 8 i  

5 9 ;  

6 0 ;  

6 1 /  

62 

63 : 

64 

65 : 

66 ; 

6 7 i  

Corrected 

Dynamic 

feet 
1400.909 

151 I '379 

1521.859 

1534.069 

1575.160 

I 596.277 

161y.050 

1636.037 

1746'978 

I 756,497 

1813,755 

1818.oa8 

B 2 6  
64 F 

BX ,,, 

B2 
64 F 

B=O 
ah' 

% 
s 4  r, . 

-3 
4 

~4 
ti4 P 

B E 5  
, j A f  

BM.96 
6SB 

BE 
uw 

Elevation 

Orthometric 

fat 
1401.041 

1511.521 

1522*002 

1534.213 

1575.306 

1596'425 

1619.201 

1636.189 

1747.137 

1756'657 

1813.918 

1818- 192 



PRECISE LEVELLINQ IN INDIA, 1868-1909. 

Main-Line 58. (Bilaspur to Katni). 

Description of Benoh-mark8 

Q.T.8. at  Khodri Railway Station. Embedded 6 inches below 

, ,  level of platform at  S.E. side of station building, 14 and 
21 feet respectively from E. and S. corners, 2 feet from 

wall, 20 feet S .W.  of home semallhore, and 25 feet from water 
tap. The letters B.M. are cut ou S.E. face of building. 

B.T.9. On pletEorm copisg opposite third clays waiting room 
l:ou. a t  Kllodri railway station. 

Q.T.S. On platform coping at  N.W. end of Khodri railway 
nos. station. 

x n , ~ .  On S.W. pilaster cap of S.E. abutment of bridge No. 
311 

66 over Malania nala, near telegraph post No. --. 
10 

(Railway bench-mark). 

0 312 
Q.T.S. On W.S.W. pilaster cap of S.S.E. abutment of bridge 

B.H. No. 68, between telegraph posts Nos. and --. 11 12 

0 
Q.T.s. On S.W. pilaster cap of N.W. abutment of bridge No. 

313 H.H. 69, near telegraph post No. -. 
13 

0 
0.T.s. On S.W. pilaster cap of S.E. abutment of bridge No. 

314 n.M. 70, near telegraph post No. -. 
4 

0 
Q.T.S. 0 1 1  W. pilaster cap of S. ahutrnent of bridge No. 71, 

7 1 -1. u.hf. near telegraph post No. -, and 1 chain N. of mile- 
17 

post No. 316 from Nngpur. 

G.T.9. On W. pilaster cap oE S. abutment of bridge No. 73, 
0 316 B.bI. near telegraph post No. -. 

5 

G.T.H. On platform coping at S. end oE Pendra Road railway 
uou, statiou. 

Q.T.S. at  Pendra Road Railway Station. Embedded 6 inches 
u%. below level oE platform on S.  side of station building, 

2 feet from wall, and 17 feet l'rorn exch of the two 
corners. The lctterv U.M.  are cut on S. face of building. 

G.T.8. 0 1 1  platform coping opposite booking office at Pendra 
,,OM. Hoad railway station. 

0.T.s. On platform coping at  N. end oE Pendra Road railway 
u21, station. 

0.T.s. On bnse of N. distant eigual at  Pendra Road railway Bs. station. 

Corrected 

Dynamic 

feel 
1818.478 

1818-326 

1818.576 

1819-596 

1848.313 

1882.209 

1889.391 

1919.992 

1954'274 

2028'906 

2029'221 

1018.990 

2028.897 

2019.675 

Distance 
fro~n 

Bilaspur 

milen 

55'5 

55'5 

5Sa6  

55. 8 

s 6 ' 9  

57 '9  

58.5 

5 9 ' 3  

60'5 

62.6 

b2.6 

62.6 

62.7  

63.2 

- 
Elevation 

Orthometrio 

fret 
1 8 1 8 . 6 ~ ~  

1 8 1 8 * 4 ~ ~  

1818.740 

1819-760 

1848.477 

1882.376 

1889.557 

1920'159 

1954'M2 

2 0 2 9 . ~ 7 ~  

2°2Y'391 

2029'160 

1029'067 

1 0 ' 9 . ~ ~ 5  

Designation 
Bench-rnarkn 

Qeodetio 

69 j 

70 i 

71 i 

73 j 

73 ! 

74 : 

75 j 

76 i 

77 ; 

78 j 

79 i 

80 ! 

H1 : 

82 i 

of 

T O ~ O I k  

B= 
6 4 ~  

R M . Z ~  
cirlr 

B ~ O  
GAF 

BM.31 -- 
64 F 

BM.32 64y 

BM.33 ,,, 

B 2 4  
04 F 

BM.96 ti,H 

B X  
64 P 

B x 7  
64 8 

E x 8  
ti4 B 

" 2 9  
84 8 

B"'40 64F 

B x l  
(i4B 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 58. (Bilaspur to  Katni). 

Description of Bench-marhn 

G.T.8. On W. pilaster cap of N.  abutment of bridge No. 75, 
0 320 3'JO 

B.M. between telegraph posts Nos. and L. 
d 3 

Q.T.8. On W. parapet wall of S. abutment of bridge No. 76, 
0 3"2 B.M. near telegraph post No. A. 8 

G.T.8. On W. parapet wall of S .  abutment of bridge No. 77, 
Bou. near level crossing No. 39, and between telegraph posts 

824 324 
Nos. - aud -. 

14 15 

Q.T.S. On coping at  W .  end of N .  abutment of bridge No. 78, 
0 726 near telegraph post No. &. 

3 

G.T.S. On platform coping at  S. end oE Khairi railway station. 
0 

B.N. 

Q.T.S. On platform copil~g opposite hooking office at  Khairi 
railway station. 

Q.T.S. at Kl~niri 1l:~ilway Station. Embetlded a few incl~es 
below level of platform s t  S. side of station bllildirlg, 
2 feet from wall, 14 and 21 feet respectively from S.W. 

and S.E. corners, nnd 32 feet from mile-post No. 330 from 
Nagpur. The letters B.M. are cut on S. face of building. 

Q.T.8. 0 1 1  platform coping at  N. end of Khairi r~~ i lway  station. 
0 

B.M. 

Q.T.S. On base of N. distant signal nt Khairi railway station. 
0 

U.M. 

G.T.Y. 011 coping of S.E. wing wall of N .E .  abutment of bridge 
0 3 3 :! B.N. No. 81, near telegrapl~ post No. -. 

10 

Q.T.8. 011 W .  pilaster cap of N.  abutmeut of bridge No. 82, 
0 :3 3:3 

near telegraph post No. -. 
9 

G.T.8. On W. pilaster cap of S. abutment oE bridge No. 83, 
0 331. B.JI. near telegraph post No. L. 

3 

Q.T.8. On W. pilnstcr cnp of N .  a b u t q h t  of bridge No. 84, 
0 335 - 

near telegraph post No. --, anti 1 chain S, of mile- 
I 

post No. 335 from Nagpur. 

Q.T.S. On S.W. pilaster cap of N.W. abutment of bridge No. 
0 335 85, near telegraph post No. - ---. 

14 

Corrected 

Dynamic 

feel 

1977'340 

1946.759 

1904~021 

1862.205 

1795.402 

1795.282 

1794.975 

1795'053 

1787'023 

1739.810 

1762.681 

1762'572 

177o .4~0  

1748,951 

Distance 
from 

Bilnspur 

milea 

64.4  

66.7 

69.0 

70'4 

74'2 

74'3 

74'3 

74'3 

74'9 

76.8 

7 7 ' 7  

78.4 

79'3 

. 

Elevation 

Orthometrio 

feel 

1977'504 

1946.917 

1904'170 

1863.348 

1795'533 

1795'413 

17yj.106 

1795,184 

7787.152 

1739.932 

1762'803 

1762'694 

1770'jJO 

1749.068 

Deeignation 
~ench-marks 

Geodetic 

83 1 

8 4 ;  

i 

86 i 

8 7 ;  

8 8 ,  

i a 

89 i 

90 j 

91 i 

9 2 ;  

93 

94 

95 

L 

of 

TO;Er 

B%!! 
GJ I? 

E3 
64 F 

~ ~ 4 4  
64 B 

BJ'.45 
64,,. 

%6 

E t  
6JB 

DM.48 
ciJF 

BU.49 - ,, 
%O 
64P 

nar.61 -- 
64 F 

1l\f.82 --- 
fj*p 

Bh1.63 - -- 
c;JP 

B?? 
,,,? 

I .  
ti4 Y 



PHECIBE LEVELLING IN INDIA, 1868-1909. 

Main-Line 58. (Bilaspur to Katni). 

Designation of 
Bench.rnarka Diahnce 

fmm 
Bilaspur 

Desoription of B e ~ h - r n e r k s  

G.T.e. On S.W. pilaster cap of N.W. abutment of bridge No. 
0 336 336 86, between telegraph posts Nos. - and -. 

5 6 

On S.W. pilaster cap of N.W. abutment of bridge No. 
0 337 387 B.M. 87, between telegraph posts Nos. - and -. 

4 5 

O.T." 0 1 1  copittg a t  S.S.W. end of E.S.E. abutment of bridge 
0 338 No. 88, near telegraph poet No. -. 

11 

011  S.S.W. pilaster cap of 1S.S.E. abutment of bridge 
0 3 10 B.M. No. 90, near telegraph post No. -. 7 

G.T.g. On platform coping opposite station building at  Jaithari 
B%. railway statiou. 

G.T.S. at  Jaithari Itailway S t ~ t i o n .  Embedded 6 inches below 
BDM. level of platform at  S.E. side oE station building, 2 feet 

from wall, 13 feet from eucb of the two corners, and 22 
feet from S. corner pillar of veraudah. The letters B.M. are 
cut on S.E. face of builditlg. 

Q.T.S. On base of N.W. dintant aignal a t  Jaithari railway sta- 

96 i 

" i 

98 

99 i 

100 i 

! a . - 
ilUO 

Correoted 

Dpnamio 

feel 

1736'758 

1737'402 

1735-449 

1690.861 

1690.562 

1690.879 

1679.640 

BX 
sit 

6 J y  

BA~ 
ti4 12 

BY.6 
t % J i  

BE 
64 x 

BM.7 
BrY 

102 : 

103 : 

104 

i , - a 
j 104 

j la . -  i 10, 

106 

lo6 ; 
1 j 

v 

Elevation 

Orthometric 

feet 

1736.8,~ 

1737'517 

1735.564 

1690.971 

1690.672 

1690-989 

1679.749 

1561'458 

158j.997 

1586,060 

I j86.000 

I jz8.741 

1585.376 

1582.026 

mile8 

"0.5 

.5 

82.8 

84.6 

8Sa 

1561.552 

1586.092 

1586' I55 

1586.095 

1728'~45 

1585'47' 

1582'121 

BM9 ,, 
64P 

BS 
64 E 

D 2 2  
64 15 

BM.13 - 
tira; 

~y.14 
t i r ~  

B S S  ,, 

92 '5  

93'6 

93"5 

93'7 

103'3 

93'9 

94 '3  

0 
0.T.S. On N,  wing wall of E. abutment of bridge No. 91, near 

3 4 - 8  telegraph post No. -. 
6 

Q.T.8. On platEorm coping, near E, end of Anuppur railway 
noM. station. 

G.T.8. On platform coping opposite atation building at  Anuppur 
noM. railway etation. 

Q.T.8. at Anuppur Railway Station. Embedded 6 inches be- 
BnM, low level of plutfortn at E:. side of s t ~ t i o n  building, 2 

feet from wall, a11d 18 feet £rot11 each oE tho two oorners. 
The letters B.M. are cut on E. face of building. 

On top of protectingpillnr of Hltnlua G.T. Survey Hill Station, 
lat. 23" 19' 59".75, loag. 81'3'3' 33".07. A principal etution 
of Bilaspur Meridioual Series. (For lull description see Synop- 
tical Vulunle) . 

GT.6. 0 u  coping at N. end of E .  abutment of bridge NO. 92, 

&, neer level crossing No. 56, and between telegraph posts 
34.9 359 

Nos. -;- and - ,. 
11 1 J 

0 
GT.8 .  On copiug at N .  end of W. al~utment of bridge No. 93 

350 D.M. over Chaudas nadi, near telegraph post No. 3 '  



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 58. (Bilaspur to Katni). 

Diatnnce 
Ir.01" 

Uilaspur 
Description of Bench-mnrks 

Corrected Elcvstion 

n i  I Orthomctric 

Q.T.S. On coping at N.E. end of S.E. abutmeut of bridge No. 
0 35 1 

n . N .  94 over Bakan nadi, near telegraph post No. %. 

G.T.8. On copi1lg at N.N.E. end of E.S.E. abutment of drain 
0 352 No. 95, near telegraph post No. -. 

14 

Q.T.5. On N.N.E. parapet of W.N.W. abutment of bridge No. 
0 353 B.M. 96 over Suthna nadi, near telegraph post No. 2. 

13 

Q.T.S. On N.N.E. pilaster cap of E.S.E. a l~l~tment  of bridge 
0 354. 355 

B.M.  No. 97, between telegraph posts Nos. Ig sud -, near 
1 

mile-post No. 355 from Nagpur. 

Q.T.8. On N.E. pilaster cap OF N.W. abutment of bridge No. 
0 355 

B . X .  98, near telegraph post No. - -. 
15 

G.T.8. On N.E. pilaster cap of S.E. abutment of bridge No. 99, 
0 356 

B.N. near telegraph post No. -- -. 
17 

G.T.S. On coping at N.E. end of S.E. abutment of bridge No. 
0 358 B.M. 99A, near telegraph post No. --. 

6 

a.T.8. On N.E. pilaster cap of S.E. abutment OF hridge No. 
0 759 359 

B.M* 100, betweerl telegraph posts Nos. 1 and -. 
2 3 

'JTfj. On centre of coping on N.E. side of bridge No. 101, 
lo_l 359 

H.M. near telegraph post No. -. (Railway bench-mark). 9 

Q.T.5. On coping at N. end of W, abutment of bridge No. 
0 3fi0 U . M .  102 over Bagcha nadi, near telegraph post No. -. 

3 

O.T.8. On N. pilaster cap of E. ahutment of bridge No. 103, 
0 36 1 B . M .  near telegraph post No. ~ --. 

9 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 58. (Bilaspur to Katni). 

Desipnntion 
Uenoh-n~ruka 

Geadetio 

117 i 

118 i 
! 

119 i 

of 

nu.?; - 
W P  

Blf.28 - 
~ A E  

64 b; 

Distance 
from 

Bilaypor 

milea 

106. 

Io6.9 

106.9 

a Description of Benoh.rnarLs 

T.S. On coping of platform, 65 feet S. of E. corner of Burllar -:- rail\vay station, and 52 feet from l3.M. No. 118. (Hail- 
B.M. r a y  bench-mark). 

a.T.8. at nurhnr Rnilway Stntion. Embedded 6 inches below 
level of plrtl'orrn at S E. side OF station b l ~ i l ~ l i ~ ~ p ,  2 feet 
from ~vall, 1:; feet from each O F  the two colmerd, and 23 

feet from S.E. wooden post of veranduh. 'l'he letters B.M. are 
cut on S.E. face of builrli~~g. 

0.T.S. On platform coping opposite station bl~ilding at  Bur- 
11ar milway station. (Railway bench-mark). 

I 

Corrected Elevatiod 

0 
G.T.S. On N.N.E. pilaster cap of E.S.E. abutment of bridge 

363 
B.U. No. 104, near telegrnpl~ post No. -. 1 

G.T.S. On coping at N.E. end of N.W. a b ~ ~ t r n e ~ ~ t  of bridge No. 
0 364 364 n.Jr. 105, between telegraph posts Nos. - and -. 

I 1  12 

0 
Q.T.8. On coping s t  N.E. end of N.W. al~utment of bridge No. 

764 
B.M. 106, "ear telegraph post KO. L. 

15 

a.T.8.  On N. pnrapet of W. allotment of bridge No. 107, 
B . / ~ M .  365 3ti5 

between tclegrnph posts Nus. --;- and --;-. (Railway 
1 a 16 

bench-mark). 

0 . T . R .  On N.E. parapet of N.W. abutment of bridge No. 108 
&AM. 

over S a p n  nala, near telegraph post No. $. (Railway 

bench-mark). 

0 
a.T.8. On N. ~i lns ter  cnp of W. ahutment of bridge No. 109, 

367 
U.M. near telegraph post No. -. 

4 

0.T.S. On N. pilnater cap of W. d n t m e n t  of bridge No. 110, 
0 367 

U.M. near telegraph port No. -12. 

0 
o.T.8. 0 1 1  N. pilaster csp oE E. abutment oE bridge No. 111, 

368 11.M. near telegrnph post No. --. 10 

120 j 

' 2 1  

122 ; 

123; 

I24 

125 ; 

126 : 

127 

Dpnmio  I 
feel 

1591.669 

1591'772 

1591 a660 

d 

0 r t h 0 m ~ ~ ~  

p r t  
,591. 75j 

1591.858 

1591 '746 

1591.129 

1543'364 

1535.849 

1552'427 

1494.846 

I 314.649 

1530'421 

1563.387 

1591.215 

1543.444 

1535.929 

1502'505 

1 4 9 4 . 9 ~ ~  

1514'726 

l53OS4g9 

1563'"7 

~ 3 1 . 8 0  - 
ti4 b: 

ticN 

64 li 

M E  

R E 4  
IAN 

B\r.aS 
64 Ib 

BII rc - 
64 l4 

B 2 7  
ti4 E 

107. 

108.8 

109.0 

Ilo.o 

l l O , f  

I , , . 

,12.1 



DESCIIIP'PIONS AND HEIGHTS OF BENCH-MARKS. aa7 

Main-Line 58. (Bilaspur to Katni). 

Description of Bench-rnarka 

Corrected Elevation 

Dynamic 1 Orthornebrir 

G.T.S. On coping at  N.E. end of N.W. a l~ut t l~ent  of hridge No 
0 370 370 

U.AX. 112, between telegraph posts Noa. - and -. (Rxil- 
11 I r 

O.T.S. On stone cap at E.N.E end of N.N.W. ahutmcnt of NO$,yIf.l I~t,itl;e No. 113 at mile-post No. 374. (Railway bencll- 
mark). 

G.T.S. OU S.W. pilaster cnp of N.W. abutmeut oE bridge No. 
0 374 

U..\I. 114, nenr telc'grsph post No. -,%, and 2 chaius W. of 
- - 

S.E. distaut signal or Sal~dol railway station. I 
Q.T.S. at Sahdol Railway Station Emherltled 7 inches helow 

UnM, levrl of pi;tt~ilrn~ rlt S.E. side oF station buil t l i~~g. 
2 feet fro111 wall, n ~ ~ d  18 feet from each of the two cor- 

ners. The letters B A1. are cut on S.E. face o l  building. 

0;r.s. On coping at N. end of W. abutment of britl5e No. 116, 
0 375 

B.M. near telegraph post No. -;--, and at  mile-post No. 376 
LO 

from Nagpur. 

Q.T.9. On coping nt N. end oE E. nl~utment of bridge No. 117, 
0 376 n.u. nei~r  telegraph post No. -. 

13 

Q.T.S. On c o p i ~ ~ g  nt N.X.E. end of W.N.W. rhlitment of bridge 
0 377 

U.M. No. 118 over A ~ ~ r n r  nsla, near telegraph post No. - . 
8 

Q.T.8. 011  N.N.E. pilnster cap of W.N.W. rt1)utment of bridge 
0 377 

b..\l. No. 119, uear telegraph post No. --. 
16 

Q.T.8. 011  N.E. pnrapet oE drain No. 120, near telegraph post 
0 

U.M. No.??. 
1 t i  

Q.Ts .  On N. pilnster cnp of W ,  rhutment of bridge No. 121, 
0 379 D.U. near telegrapl~ post No. 2, aud 3 c h i n s  W.  of mile- 

1 
post No. 319 from Nagpur. 

0.T '. On N. pilnster cap of W. ahotment OF hridge No. 122, 
Pin 0 1 2  3 9  '379 U.u. bettvecn telegraph posts Nos. ---$ ant1 - and about 

16 17' 
6 chains l?, of mile-post No. 380fromNagpur. (Rail- 
W I I ~  bencll-mnrk). 

feet 
1612.091 



228 PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 58. (Bilaspur to Katni). 

Deecription of Bench-marks 
C o m ~ t ~ d  Elevation Distance 

from 
U1'upur 

Des l~uat~on 
Be~~ch.marks 

Geodetic Dynamic 

feet 

I 
1532.046 

1573.804 

1589.099 

1579'51 1 

1610.95a 

1621'294 

1642.414 

1657.451 

1673.347 

1692.179 

1709.761 

of 

Topogra. 
pll,c Orthometno 

feel 

1552.120 

1573.880 

1589.177 

1579.598 

1611'029 

1621'312 

1641.493 

1657'531 

1673'426 

1692'25y 

1709'841 

139 

1 40 

141 

142 

143 

144 

145 

- 
146 

146 

147 

148 

~ 2 4 1  ,, 

Baro 
64 1P 

M E  

' BE 
M E  

'BM3 
tiJE 

BE 
60 Y 

%M 
b4 B 

w l  

' 

F f 6 e  64S 

1x1~ 

miles 

124'7 

125.1 

126.1 

116.3 

117.1 

128.0 

, 

, 29. 

129.1 

129'4 

129.8 

G.T.S. On coping at N.N. W. end of W.S.W. abutment of bridge 
0 380 B.M. No. 124, near telegraph post No -. 11 

a T 8 .  On coping at N.N.W. end of W.S.W. abutment of cul- 
0 380 381 

B.". vert No. 125, between telegraph posts Nos. - 18 and --, 1 

and about 2 chains W.S.W. of mile-post No. 381 from 
Nagpur. 

o.T.s. On coping at N.E. end of N.W. abutment of bridge No. 
0 382 B.". 12i, near telegraph post No. -, 1 and 2 chains N.W. 

of mile-post No. 382 from Nagpur. 

a T.s. On E.N.E. pilaster cap of S.S.E. abutment oE bridge 
BOu, NO. 128 over Basar nala, between telegraph posts Nos. 

382 382 
- and -. 
5 6 

0 
On N.N.E. cap of W.N.W. abutment of bridge No. 

383 
129, near telegraph post No. - 2 .  

On E.N.E. pilaster cap of S S E. abutment of bridge 
BoM. NO. 130, ahout 2 cha~ns S. S.E. of mile-post No. 384 

from Nagpur. 

a . v  On coping at N.E. end of N.W. ahutment of bridge 
381 

B.". No. 131, near t e l e g ~ a ~ h  post No. --. 9 

..:s. On E.N.E. pilaster cap of N.N.W. abutment of bridge 
384 B.". No. 132, near telegraph post No. --. 16 

@.Ts .  On N.N.E. pilapter cap of W N.W. abutment of bridge 
0 385 

No. 133, near telegraph post No. --. 2 

0 383 
Q.T.8. On' N.N.E. pilaster cap of W.N.W. abutment of cul- 

B.M. vert No. 134, near telegraph post No. %. 

a.T.8. On N. pillate. cap of W. abutment of hridge No. 135, 
0 385 385 

B.H. between telegraph poeta Noa. -- and 13 14 ' 



DESCRIPTIONS AND HEIGHTS OF BENCII-MARKS. 

Main-Line 58. (Bilaspur t o  Katni). 

Designation 

Onodetic 

149 1 

1501 

1511 

. . 

152 

i a 
2 

1531 

154; 

165 1 

156j 

157j 

158; 

169 

C ' 

Dietance 
from 

Bilnspur 

mika 

130. 

130'9 

131-8 

132.0 

132.0 

132.2 

132,6 

132'9 

133.2 

1 3 3 ' ~  

'34'5 

,34,8 

of 
~eoch-marks 

T"::r 
BM.60 - 
64 E 

' ? !  

BM.62 
64 E 

x3 
641 

BM.64 
64E 

BB E 

E x 6  
64 E 

BM.67 
6 4 ~  

BM.69 - 
64E 

BZO 
64, 

64 g 

Description of Bench.mar%s 

a.T.0.  On coping at N. end of W. abutment of bridge No. 136, 
0 386 386 

B.M. between telegraph posts Nos. - and -. 
3 4 

0.T.s.  On N.E. pilaster cap of N.W. abutment of bridge No. 137, 
0 386 386 between telegraph posts Nos. - and -. 

16 17 

Q.T.S. On N.E. pilaster cap of N.W. abutment of bridge Yo. 
0 397 B.M. 138, near telegraph post No. -. 

13 

0.T.s.  On platform coping in front of centre of station building 
BoM. at Ghunghuti railway station. 

a.T.8. at Ghunghuti Railway Station. Embedded 6 inches Bs. below level of platform at S.E. side oE station build- 
log, 2 feet from wall, and 14 feet from each of the two 

cornere. The letters B.M. are cut on S.E. face of building. 

G.T.S. On S.W. pilaster cap of N.W. abutment of bridge No. 
388 B.M. 140, near telegraph post No. -. 

5 

Q.T.8. On S.W. pilaster cap of N.W. abutment of bridge No. 
0 388 

141, near telegraph post NO. -. 11 

O.T.8. On S.W. pilaster cap of S.E. abutment of bridge No. 
0 388 

142, near telegraph post No. -. I6 

G.T.S. On N.E. pilaster cap of N.W. abutment of bridge No. 
389 BUM. 143, near telegraph post No. -. 
6 

a.T.s. On N.E. pilaster cap of N.W. abutment of bridge No. 
0 389 B.N. 144, near telegraph post No. -. 

12 

a.T.s. On N. pilaster cap of W. abutment oE bridge No. 145, 
0 390 near telegrapll post No. -. 

9 

O.T.S. On N. wing wall oE W. abutment of bridge No. 146, 
0 390 B.M. near telegraph post No. -. 

15 

Corrected 

Dymmio 

feel 

1732.663 

1717'073 

1690.084 

1690.48: 

1690'452 

1689.435 

1681.857 

1675'211 

1680.229 

1695.024 

1665.248 

1655.873 

Elewtion 

Orthometrio 

feet 

1732,743 

1717' 152 

1690-160 

1690.563 

1690'528 

1689.51 I 

1681.931 

1675.285 

1680.303 

1695.099 

1665.320 

1655.944 



PRECISE LEVELLING IN INDIA, 1858-1009. 

Main-Line 58. (Bilaspur t o  Katni). 

Designation 
Bench-marks 

Qeodetio 

160 i 

161 j 

162 ( 

163 i 

164 i 

165 

166 

a 
j166 

167 

168 ! 

1691 

Dietance 
from 

Bilnapnr 

m i l u  

135'2 

136.4 

136.6 

137'7 

139.4 

14z.o 

,41. I 

144'0 

144.5 

144'7 

of 

?!!??! 
64 E 

64 E 

64 E 

64 E 

B".7!38-3 
64 E 

" ~ 7  
648 

su.;a 
641E 

B U R  

B ~ o  
64 E 

Bs 
64lE 

BEa 
64I 

Desoription of Bonoh-marks 

o.T.8. On coping at N.W. end of S.W. abutment of bridge No. 
0 391 391 

147, between telegraph posts Nos. - and ---. 
ti 7 

a.T.s. On N. pilaster cap of W. abutment of bridge No. 148, 
yl 392 392 Q between telegrapll posts Nos. - and -. (Railway 

B. IM. 10 11 
bench-mark). 

a.T.s. On coping at S. end of E. abutment of bridge No. 149, 
0 392 392 

B.X. between telegraph posts Nos. - and -. 
13 14 

Q.T.9. On coping at N.W. end of S.W. abutment of bridge 
0 393 

No. 151, near telegraph post No. -. 16 

o.T.8. On N.N.E. ~i las ter  cap of W. N.W. abutment of bridge 
0 394 

B.M. No. 152, between telegraph posta Nos. and -. 7 

0.T.S. 0 1 1  N.W. ~ i l r s t e r  cap of S.W. abutment of bridge No. 
0 395 

".*. 153, near telegraph post No. - 
10 ' 

0.T.s. On platform coping opposite centre of station building 
,,OM, at Birsingbpur rnilwaj station. 

o.T.8. at Birsinghpur Railway Station. Embedded 6 inches 
below level of platform at E. aide of station build- 
in?,, "eet from wall, and 18 feet from each of the two 

cornere. Ihe letter8 B.M. arc cut on E. face of building. 

O.T.8. On coping at S.W. end of S.E. ahutment of bridge No. 
0 400 

165A, near telegraph post No. 7. L 

a.T.8. On coping at S.S.Mr. end of E.S.E. abutment of bridge 
0 4 00 

B. I .  No. 166, near telegraph post No. -. 10 

Q.T.8. On N. end of W. pier of bridge No. 157 over Johila 
0 400 

BUM. river, near telegraph post No. -. 16 

Comcted 

' D ~ e m i c  

feel 
1646.864 

1614'269 

1606.947 

1567.065 

1541 '136 

1522'206 

1509'790 

1510'314 

1467.624 

1452'498 

1444.889 

Elemtion 

Orthometria 

feet 
1 6 ~ 6 . ~ ~ 6  

1 6 1 4 ~ ~ ~ ~  

1607.018 

1567.13" 

1541'209 

15""'271 

1509.~55 

151°'379 

1 4 ~ 7 ' " ~  

'45l-559 

'444'95' 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARES. 281 

Main-Line 58, (Bilaspur t o  Katni), 

i Correclcd Elevation 

Dynon~ic Orthometric I I 
Distancl 

from 
Bilaapn~ 

miles 

145'0 

145'6 

146.8 

147'5 

'47'8 

'49'2 

150.0 

150'7 

'51.9 

152.6 

152.6 

Designation 

Oeodetic 

170; 

171 

172; 

173: 

174 j 

175, 

176 ; 

177 j 

178 : 

1 i 9  

180' - 

of 
Heneh.111nrh8 

Topoers 
phic 

* 

B".! 
04 A 

64 A 

~4 64A 

EM.6 
sii 

= 
64 A 

- - 

BM.8 
ti4* 

Bhf.9 - 
ti4 A 

n s o  
64 A 

G.T.8. On S.S.W. pilaster cap of E.S.E. al~utment of bridge 
0 401 401 

No. 158, between telegraph posts Nos. - and ---. 
2 

1 @.T.s. On S.S.W. pilaster cap of E.S.E. abutment of bridge 
0 401 401 U.M. No. 169, between telegraph posts Nos. - and -. 

13 14 

feel 
1456.813 

@.T.S. On coping at S.S.W. end of E.S.E. abutment of bridge 
0 402 

No. 160, near telegraph post No. 5. 

fed 
1456.874 

1479.881 

Q.T.8. On W.S.W. pilaster cap of S.S.E. abutment of bridge 
0 403 

n.M. No. 161, between telegraph posts Nos. and -. 
12 13 

1479.943 

1484.374 

o.T.9. On E.N.E. wing wall of N.N.W. abutment of bridge 
0 403 

over Gurchhatar nala, near telegraph post No. - . 
17 

1484'435 

1459'305 

G.T.8. On E.N.E. pilaster cap of N.N.W. abutment of bridge 
0 4n5 No. 164, near telegraph post No. -. 

5 

1459'365 

1450.282 

@.T.s. Ou coping at W. end of S. abutment of bridge No. 165, 
0 406 U.M. near telegraph post No. -. 

2 

1450'341 

1466.513 

G.T.8. On coping at S.W. end of N.W. abutn~ent of bridge 
0 406 B.M. No. 166, near telegraph post No. -. 

16 

1466'j72 

1-$45'790 

Q.T.8. On coping at S.W. end of S.E. abutment of bridge No. 
0 407 ".M- 167, near telegrapli post No. -, and 1 chain S.E. of 

19 
mile-post No. 408 from Nagpur. 

a.T.8. On platform coping in front of station building at Ker- 151y.679 1519.735 
n:v. keli railway station. I I 

145.846 

1467.887 

O.T.8. at Karkeli Railway Station. Embedded 4 inches below 
n.%, level oE platform, on S.E. side of station I,uilding, 

2 fect from mxll, 14 feet from E. coruer of building, and 
22 feet from S. corner pillar of veraudah. The letters B.M. are 
cut on S.E. face oE building. 

1467.944 

rjo8.096 1508.152 

1519.774 1519.830 



282 PRECISE LEVELLING IN INDIA, 1868-1009. 

Main-Line 58. (Bilaspur to Katni). 

Description of Benoh.marh 

a.T.8. On coping at S.S.W. endof W.N.W. abutment of bridge 
0 409 

B.M. No. 368, near telegraph post No. 7. 

a.T.s. On coping at S.W. end of N.W. abutment of bridge NO. 
0 41 1 B.". 169, near telegraph post No. -. 10 

0.T.s. On coping at S.W. end of N.W. abutment of bridge NO. 
0 41 2 

B."- 170, near telegraph post No. -. 2 

0.T.s. On S.W. pilaster cap of N.W. abutment of bridge NO. 
0 412 

B.". 171, near telegraph post No. -. 12 

0 413 
a.T.s. On coping at S.W. end of S.E. abutment of bridge NO. 

B.M. 172, near telegraph post No. -, I and 4 chain W. of 

mile-post No. 413 from Nagpur. 

a.T.s. On S.W. pilaster cap of N.W. abutment of bridge NO. 
0 413 

173, near telegraph post No. ,. 1.4 

O.T.8. On S.S.W. pilaster cap of E.S.E. abutment of bridge NO. 
0 414 

174, between telegraph poats No.. 4g and 3. 

a.T.s. On S.W. wing wall of S.E. abutment of bridge No. 175 
0 415 

B.". over Umrar nala, near telegraph poat No. -. 14 

a.T.8. at Umaria Railway Station. Embedded 4 inches below 
level of platform within railed enclosure of home sema- 
phore, 14 and 29 feet respectively from S.W. and 

S.E. corners of station master's office, 18 Eeet from S.E. corner 
of booking office, and 7 feet from letters B.M. cut on stone bane 
of home semaphore. 

0 On coping of N.W. stoppage wall under overbridge, 
o'T'O&B'M' .II on railway line to colliery camp, Umaria. (Railway 

bench-mark). 

O.T.8. On N.W. parapet of culvert No. 177, on railway line to 
49 colliery camp, Urnaria. (Railway bench-mark). 

C 

Diabnce 
fmm 

Bilwpnr 

miha 

'53.3 

I55.3 

Doaignation of 
Bonch-marka Comoted Elemtion 

Qeodetio 

181 

182 / 

Dynamio 

fd 

I 
1518-288 

1557 - 172 

1550' 162 

1538*210 

1528.459 

1508.325 

1492' 114 

1500.957 

1520'600 

1506.325 

1492'742 

TTiy 

BM.II 

BU.12 

Orthometria 

feet 

1528 .3~~ 

1557.226 

1550.215 

1538.262 

1528 '5~  

1508'376 

1492.1~3 

1 5 0 ~ ' ~ ~ 7  

1520'650 

1 5 ~ ~ ' 3 7 ~  

1492'791 

183 

184 i 

185 i 

186 ; 

187 

laai 

189; 

i , - 1 
i 119 

i 2 
. -  
i189 

A '  

B 3  
M A  

BM.16 
M A  

x7 
M A  

B= 
M A  

- BM.'9 
64A 

BY.20 
64A 

64A 

156.9 

I57.5 

158.5 

159'6 

160.4 

160.8 

l 6 I '  



DESCBIPTIOMS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 58. (Bilaspur to  Katni). 

Descripbion of Bonch-marks 

G.T.S. On coping of masonry on S.E. side of Chandhai nala 
bridge. 

Q.T.S. On pavement of verandnh, 10 and 30 feet respectively 

BoM. from N.W. and N.E. corners of Umaria inspection bun- 
galow, and 1 foot from wsll. 

G.T.S. On pavement of verandah at  S.W. corner of Manager's 
house, Umaria Colliery. 

0 On plinth at  S. corner of engine house at  NO. 3 Pit, 
Q.T.s. U.". Urnaria Colliery. 

G.T.S. On stoilc floor inside engine house, 4 feet from doorway 

&, at No. -1. l'it, U ~ ~ ~ a r i n  Colliery. 

G.T.S. On N.N.W. end of W .S. W, abutment of bridge on rail- 
way line to Pits Nos. 7 and 8, Umaria. (Colliery bench- 

U.M. mark). 

0 at No. 8 Pit. On formation level plinth in centre of 
front or S.W. arch of engine bed, Umaria Colliery. 

0 On stone embcdded ill parapet wall oE well, about 5 
G,$8. chains S.  of Oatesganj village. (Colliery bench-mark). 

B.M. 

o n  mrk in 8i ld  on W. or ~ e i t  hank of Urnrar river, 
- about 13 chains N.N.\Ir, of No. 9 Pit, Umaria. 
G.'r . s ,  -- 

G.T.S. On platform coping in front of centre of building at  
uoM. Umaria railway station. 

4 7  0.T.S. 0 On I%. N.E, ~ i ln s t e r  cap of N.N.W. abutment of bridge 
4-17 4,17 

B.U. No. 178, between telegraph posts Nos. - and -. 
13 14 

(Railwny bench-mark). 

Q.T.S. On centre of E.N.E. parapet of culvert No. 179, near 
a6 418 

H.M. teleg~.aph pb,t No. -. (Railway bench-mark). 
6 

35 0.T.s.  0 On R.N.E. pilaster cnp of N.N.W. abutment of bridge 
418 

D.*. No. 180, near telegraph post No. - . (Railway bench- 
15 

mark). 

Corrceted Elrrv~tion 
Distoncs 

Iton1 
Dllarpnr 

miles 

r 6 1 . 3  

1 6 1 . 4  

1,5r . 5  

25(j1. 

,6 ,  

162 .1  

162 .7  

163'3  

163 .4  

160.4 

161.5 

r,52.1 

162.6 

Dynnmic 

feet 

1485.949 

1498.135 

1496.593 

14;9.011 

1475' 81 7 

1467 ' 238 

1475'936 

1451 -667 

1411.716 

1520'705 

1496.079 

1488.326 

1 4 6 4 . 0 ~ 6  

- 
~eai~notion of 
~ellell.alnrks 

Or1 homeLric I 
fpet 

1485'958 

1598.184 

1496.642 

1479.060 

1475'866 

1467 '286 

1 ~ 7 5 . 9 8 5  

145' ,715 

1411 a763 

I j20'7j5 

1496.127 

1489.374 

1464.141 

J 

I (teodelic 

' 3  - 
169 

5 
: 9 

3h 
189 

,?: 
189 

: - 311 
. 8 9  

'5 
189 

" 
: I 89  

6a - 
I 9 

R - ~ . .  

189 

190 ; 

191; 

192: 

193 j 

- 

" 

l o ~ o v "  
yhic 

B= 
sra 

~~1.29 
G4A 

BE 
ti3 a 

RJI 
c;~a 

ti3 A 

D".y7 
I j r ~  

z!E8 
ti4A 

1- 
t i 3 a  

B M . ~  
-tiia 

RM.81 
~4 A 

_ .  
64 A 

B E  
ti4 A 

ur A 



234 PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 58. (Bilaspur t o  Katni). 

- 

~- 
Corrected Elevntion 

Dynamio 

feel 

I 
1518.882 

1507'891 

1458.606 

1473'532 

1473'715 

1449'735 

1420'552 

1420.855 

1384.5~7 

1325'5~~ 

Designstion 
Bencl~morks 

Qeodetio 

194 j 

195 

196 1 

197 i 

198 i 

199 ; 

200 ! 

201 1 
I 

202/ 

i 
j 

208 i 

I 

Ot~hometrie 

fid 
1518.928 

1507.936 

1458'648 

1473'573 

1473.75~ 

1449.77~ 

1420'590 

'4"*93 

1384'603 

1325'593 

d 

Distance 
from 

Bi'aspor 

miles 

164.5 

A 

164.8 

165.9 

166.5 

166.7 

167.4 

168-2 

168.6 

169.5 

171.6 

of 

Topogrs. 
pllle 

BM.SS 
64 A 

BxG 
648 

GJA 

Bxe 
64A 

?!!!A9 
64 A 

64 A 

BM.4' 
64 A 

M A  

B X  

846 

Description of Bench-mmLs 

G.T.S. On coping at N.E. end of N.W. abutment of bridge No. 
43 0 420 

U.M. 182, near telegraph post No. -. (Railway bench- 13 
mark). 

Q.T.9. On coping at N.E. end of N.W. abutment of bridge No. 
41 0 4,21 

U.M. 184, near telegraph post No. and about 1 chain 

N.W. of mile-post No. 4.21 from Nagpur. (Railway 
bench-mark) . 

G.T.6. On coping at N.E. end of N.W. abutment of bridge No. 
39 0 422 n.bf. 186, near telegraph post No. ,. (Railway bench-mark). 

& 

0.T.s.  On centre of N.E. parapet of culvert No. 187, between 
38 0 422 

telegraph posts Nos. and x. (Bailway bench- 

mark). 

On centre of N.E. parapet of culvert No. 188, near 
G:L'.S 422 
B . o ~ .  telegraph post Fie. --. (Railway bench-mark) . 

W -4 18 

G.T.8. On centre of N.E. parapet of culvert No. 189, near 
36 o 42 '3 u.M, telegraph post No. -f. 12 (Railway bench-mark). 

G.T.S. On N.E. pilaster cap of N.W. abutment of bridge NO. 
36 0 424 

190, near telegraph post No. -. (Railway bench-mark). \ 7 

0.T.s. On centre of N.E. parapet of culvert No. 191, near 
94 0 

B.M. telegraph post No. 421 Tc. (Railway bench-mark). 

o T . 8  On N.E. pilanter cap of N.W. abutment of bridge NO. 
33 0 425 

B.X. 192, near telegraph post No. %. (Railway bench- 

mark). 

G.T.8. On E.N.E. piluter cap of N.N.W. a1,utment of bridge 
3 427 

No. 193, near telegraph poat No. m. 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 236 

Main-Line 58. (Bilaspur to Katni). 
I I 

Description of Bench-mark8 

Desijinntion of 
ncnch-nlnrks 

Geodclic 1 rro,"ir 

G.T.S. at Chandia Road Railway Station. Embedded 6 inches 
bclom level of platform, within and at W.N.W. corner 
of railed enclosure of home semaphore, 23 feet from 

S.S.W. corner of station building, 22 fcet from centre of passage, 
11 feet from centre of doorway of booking office, and 3 feet 
W.S. W. of letters B.M. cut ou stone base of home semapl~ore. 

Distance 
from 

Bilnspar 

'7" ' 

G.T.9. On N.E. pilaster cap of N.W. abuthent of bridge No. 
0 429 

I3.M. 195, near telegraph post No. -. 
10 

a.T.3. On platform coping in front of passage at Chandia Hoad 
n%. railway station. 

172.5 

D . O M .  On top of stone embedded upright in masonry at lcvel 
430 

crossing No. 89, near telegraph post No. -. 11 

o.T.3. On centre of N.E. parapet of hridge No. 194, near tele- 
0 4-8 

U.M. graph post NO. 2. 
14 

1 7 ~ ' ~  
(3.T.S. On N.N.E. wing mall of W.N.W. abutment of I~ridge '' BoM. No. 196 over hfallanadi river, near telegraph post 

430 Nu. -. (Railway bench-mark). 
17 

175.0 
Q.T.3. On centre of N.W. parapet of hridge No. 197, near 

28 0 4'3 1 
U.M. telegraph post No. -. (Railway bench-mark). 4 

I75'9 
G.T.8. On N.E. pilaster cap of N.W. abutment of bridge No, 

0 432 
198, near telegrn~h post NO. - 2 '  

'77'5 

Q.T.S. On N.E. parapet oE bridge No. 201, m r  telegraph post 
435 

D-Me No. -. (Railway bench-mark). 
10 

Q.T.8. On centre of N.E. parapet of N.W. abutment of bridgr 
2G 0 433 1.33 

B.M. No. 199, betwecn telegraph posts Nos. - and -. 14 16 
(Railway bench-mark) . 

178.2 

Corrected Elevation 

0.T.s. On N.N.W. pilaster cap of W.S.W. abutment of hridgr o 26 
D . 8 -  No. 200, near telegraph post No. (Railway bench. 

S ' 
mark). 

Dpamio  

feel 
1322.432 

1322-952 

Orthometrio 

feet 
1322'464 

1322'984 



PRECISE LEVELLING IN INDIA, 1868-1908. 

Main-Line 58. (Bilaspur to Katni). 

* 

Corrected Elevation 

Dynamic 1 
feet 

1377.821 

13.57 280 

1359'200 

1370'192 

1376,199 

1366.469 

1346.682 

1351.066 

1350.318 

1366.03~ 

Deecription of Bench-marks 

G.T.S. On N.E. pilaster cap of N.W. abutment oE bridge No. 
23 0 435 435 

y.N. 202, between telegraph posts Nos. - 14 and -. 15 (Rail- 

way bench-mark). 

21 G.T.S. 0 On E.N.E. pilaster cap of N.N.W. abutment of bridge 
436 

B.N. No. 204, near telegraph post No. x. (Railway bench- 

mark). 

0 .T . s .  0 On N.E. pilaster cap of N.W. abutment of bridge No. 
436 

u.ar. 205, near telegraph post No. -, 1 a and 3 chains S.E. of 

mile-post No. 437 from Nagpur. 

11) a.T.8.  On N.N.E. pilaster cap of W.N.W. abr~tment of bridge 
437 

U.U.  No. 206, near telegraph post No. -. 8 (Railway bench- 

mark). 

Q.T.S. On N.N.E. end of W.N.W. abutment of bridge No. 
437 B.". ZOGA, near telegraph post No. -r. 12 

18 G.T.9. 0 On N.E. parapet of bridge No. 207, near telegaph post 
43 A 

U.". No. -. (Railway bench-mark). 
1 

1, 0 .T . s .  0 On N.E. pilaster cap of N.W. abutment of bridge No. 
438 

n.nr. 0 8 ,  near telegraph post No. ---. 10 (Rsilway bencb- 

mark). 

, 
Q.T.9. On platform coping in front of pasmags at Rupauod 
&. railway station. 

0.T.s .  at Rupn~ind Railway Station. Embedded 7 inches be- 
low level oE platform, inside and at W. corner of rnilcd 
enclosure of llomc scmnphore, 24 feet from S.S.W. 

corner oE station boilding and rentre of passage, 14 feet S.  of 
centre of doorway OF hooking office, and 3 feet S.W. of letters 
B.M. cut on base of home semaphore. 

10 a . T . 8  0 On N.N.E. parapet of bridge No. 209, near telegraph 
439 

B.*. poet No. -. 16 (Railway bench-mark). 

Orthomrtn'c 
- 

feet 

1 3 7 7 . 8 ~ ~  

135;' 307 

1359'227 

1370'219 

1376'225 

1366'495 

135'"9~ 

1350'342 

1366054 

/ 

Distance 
from 

l j i l ~ p u r  

milea 

l79.5 

180.5 

180.7 

181.1 

1e1.3 

181.8 

182.3 

182.6 

182.6 

183'5 

Dosignation 
Bonoh-mnrks 

Qeodotio 

215 j 

216 \ 

217 ' 

218 1 

219 i 

220 : 

221 

i 

222 i 

i a 
1272 

! 

223 \ 

r .  

of 

Topogra- 
phio 

%6 
ti4 A 

BE 
64 A 

64 A 

B"'? 
&&A 

64 A 

E1 
64 A 

EML2 
6~ A 

E M  
64 A 

BE 
~4 A 

B F l 6  



DEBCBIFTIONS AND HEIGHTS OF BENCH-MABK8, 

Main-Line 58. (Bilaspur to  Katni). 

Description of Benoh.msrks 

0.T.N. On N.N.E. par~pet  of bridge No. 210, near telegraph 
IS 0 

B.M. post No. --, 439 and 2 chains E. S.E. of mile-post NO. 
19 

440 from Nagpur. (Railway bench-mark). 

0.T.Y. On N.N.E. pilaster cap of N.N.W. abutment of 
14 n . 0 ~ .  

bridge No. 21 1, near telegraph post No. 440 -. (Rail- 
15 

way beuch-mark). 

IS Q.T.8. o On N.E. end of N.W. abutment of bridge No. 212, 

near telegraph post No. I;j. 44, 1 (Railway bench-mark). 

0.T.s.  On centre of N. parapet of bridge No. 213, near tele- 
1 2 0  

graph post No. 442 -. (R~ilway bench-mark). 
3 

Q.T.8. On N. ~ i l a s te r  cap of W. abutment of bridge No. 214, 
11 0 4-1.3 

BUM. near telegraph post No. -. (Railway bench-mark). 4 

0.T.S. On E. N.E. pilaster cap of N. N.W. abutment of bridge 
1 0 0  443 B.M. No. 215, near telegraph post No. -. (Itailway bench- 

17 
markj. 

0.T.s. On N.E. pilaster cap of N.W. abutment of bridge No. 
9 0  444 

B.M. 216, near telegraph post No. -. (Railway bench- 
11 

mnrk). 

0.T." On centre of N.R. parapet of bridge No. 217, near tele- 
8 4:i. (Railway bench-mark). graph post No. - 

7 O.T.9. 0 On N.E. parapet of bridge No. 218, near telegraph post 
445 

U.M. No. -. (Railway bench-mark). 
8 

O.T.8. On N.E. par~pet  of bridge No. 219, near telegraph post 
6 0 446 
U.M. No. --. (Railway beuch-mark). 

16 

0.T." On N.E. pilaster cap of N.W. abutment of bridge No. 
0 446 220, between telegraph posts Nos. 7 and -. (Rail- 

10 
way bench-mark). 

Collected 

Dynamic 

1369.958 

1384.460 

1370'591 

1367.091 

1380.620 

1357.364 

1348.746 

1340.31 z 

1gz9.233 

1319.403 

1316.540 

Dietance 
from 

Bilaspur 

milea 

183'7 

184-6 

185.3 

185.8 

186.9- 

187.6 

188.3 

188.6 

189.2 

189.6 

lgo, iz 

Elevation 

Orthometrio 

fed 
1369.981 

1384'484 

1370'614 

1367.~4 

1380'642 

1357'386 

1348.768 

1340.332 

1329'253 

1319'423 

1316.560 

I 

Dssignation 
bench-mark8 

Osodetio 

, . 

224; 

225 / 

226 : 

227; 

228; 

229; 

230: 

231; 

232 

233: 

234 { 

of 

To$:, 

BE 
64 A 

E7 
64 A 

B- 
64 A 

!!!!!? 
64 A 

64 A 

E1 
64 A 

64A 

64 A 

BY.7' 
03 A 

Bc 
B X 8  
64 A 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 58. (Bilaspur t o  Katni). 

Demgnation of 
Bench-marka Distance 

from Desoription of Benoh-marks 

m t l u  

235 
4 On N.E. end of N.W. abutment of bridge No. 221, Bx7 192.6 Q.T.S. 

6 4 A  448 
0 near telegraph post No. - . (Railway bench-mark). 

B.M. 15 

BY.78 
G.T.S. On coping at  N.N.E. end of W.N.W. abutment of 

45 1 
bridge No. 222,near telegraph post No. -. (Railway 

14 
bencli-mark) . 

237 1 
esA 

G.T.8. On coping at  E. end of N. abutment of bridge No. 223, 
196.0 0 643 B.M. near telegrnph post No. -. 

2 

238 j 
a.T.8.  On N .  end of E. parapet of bridge No. 224, 29 chains = 196.1 S. of Katni railway station. 64 A 

B x  
a.T.8.  On coping of E. platform of E. I. railway line, in front 

23g ' 
A 1 9 ~ ~ 5  &. of mail ofice at  Katni railway station. 

i a BM.82 G.T.8. at Murwara (Katni) Travellers' Dungalow. On pave- 
! 239 1 9 ~ ~ 5  ment of front or N. verandah to right or W. of 211d 

doorway from E., and 2 feet from wall. 

- 
Comcted Elevation 

Dynamio 

feel 
1267'586 

1247.582 

1247.974 

1249'544 

1253'513 

1258.047 

Orthometfio 

Jeet 
1267.6~~ 

1247-597 

1247'988 

1249'5j8 

1253'527 

1258.061 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 280 

Main-Line 59. (Katni to Allahabad). 

Description of Bench-mnrks 

Q.Ts .  On coping of E. platform of E.I. railway line, in front 
&. of mail office at Katni railway station. 

Distance 
from 

l n t n i  

miles 

O . O  

0 . 1  

I.O 

1.7 

2 . 1  

3.4 

4'6 

6 .3  

7'9 

Bag 

10.7 

1 0 . 7  

7 

Designation 

Geodetic - 
1 i 

2 ;  

3j 

4 j 

5 ;  

6 ;  

7 i 

! 

8 j 

9 : 

10 i 

I l j  

12 i 

i . - a 
j 12 

@.T.s. On N. end of coping of E. platform of E.I.  Railway 
BoM. liue at Katni railway station. 

of 
Bench.marke 

To;??- 

B S E l  

B 2 . F  
64 A 

B x 4  
64 A 

E 6  
61 A 

rlar.es 
64 A 

B 2 7  
64 A 

=s 
64 A 

BM.89 

- BM.90 
64 A 

BM 91 - 
64 A 

BM.92 -- 
64 A 

BM.99 - 
t14 A 

BM.94 
Tcr  

@.T.s. On E. parapet of bridge No. 348, near telegraph post 
0 170 

B.M. NO.-. 
6 

G.T.8. On E. parapet of S. ah tment  of bridge No. 345, near 
0 109 

B.M. telegraph post No. 2. 
12 

G.T.S. On E. parapet of S, abutment oE bridge No. 344, near 
0 169 telegraph post No. --. 

3 

Q.T.S. On E. parapet of bridge No. 342, near telegraph post 
0 167 

B.M. No. -. 
20 

G.T.Y. On E. parapet of bridge No. 311, near telegraph post 
0 166 

B.M. No. -. 
17 

Q.T.S. On E. parapet of bridge No. 340, near telegraph post 
0 164 

B.M. No. -. 
21 

G.;" On N. end of E. parapet of bridge No. 339, near tele- 
" 163 

B.M. graph post No. -. 
9 

Q.T.e. On E. parapet of bridge No. 338, near telegraph post 
0 I62 No, - 

I 1  ' 

G.T.s. o n  E. parapet of bridge No. 336, near telegraph post 
0 161 B.U. No. -. 

1 

o.T.s. On coping of platEorrn opposite booking oflice at Jukehi 
n O ~ .  rnilwny station. 

0.T.S. at Jukehi Rnilway Station. Embedded 4 inches below 
BnM, ground level, at W. side of 3rd class waiting shed oppo- 

site stntion building, 28 aod 34 feet respectively from 
S.W. and N.W. coraers oE plinth of abed, and 15 feet from 
letters l3.M. cut on back wall. 

Corrected Elevation 

Dynamic Orthometric 

I 



PRECISE LEVELLINQ IN INDIA, 1868-1909. 

Main-Line 59. (Katni t o  Allahabad). 

Dietnnce 
from 
Kuttti 

rnilar 

1 2 . 0  

1 2 . 5  

'3'5 

'3'9 

1 4 ' 2  

1.5'0 

l 5 . 9  

16,  

1 7 . 4  

. 

19'3 

10.l 

Description of Bonch-mark8 

".T.s. On 9. end of E. parapet of bridge No. 332, near telegraph 
0 159 

D.M-  post No. -. 
4 

T.s. 0 On S. end of E. parapet of bridge No. 330, near tele- 
158 

B..U- graph post No. - 
17' 

Q.T.S. 011 E. parapet of bridge No. 327, near telegraph post 
0 157 B.M. No, - 

18 ' 

aT.S. 0 On E. parapet of bridge No. 325, between telegraph 
157 157 U . N -  posts Nos. - and -. 
8 9 

On the upper mark of Amua, G.T. Survey Hill Station, lat. 
23' 59' 56."24, long. 80' 29' 17",26. A principal station of 
Calcutta Longitudi~lal Seriee. (For full description see Synopli- 
cal Volume). 

Q.T.9. 011 E. parapet of bridge No. 324, near telegraph post 
0 157 

I3.K No. 7. 
3 

Q.T.S. On N. end of E. parapet of bridge No. 321, near tele- 
0 156 

B.M, graph post No. --. 
8 

0 
Q.T.9. On E. parapet of bridge No. 318, between telegraph poats 

155 155 
I3.N Nos. - and -. 

10 I 1  

Q T s .  On E, parapet of bridge No. 315, near telegraph pod 
0 154 

u.Br. N ~ .  A. 
14 

0 
Q.T.9. On E. parapet of bridge No. 312, near telegraph post 

153 B.". No 
17 

a . y  0 1 1  E. parapet of hridge No. 308, between telegraph 
152 152 u.*. postsNos. --- and -. 
lo I G 

0.T.s. On S. end of E. parapet of bridge No. 805, near tele- 
0 151 

H.M. graph post No. -. 21 

0 
a.T.8. On E. parapet of bridge No. 801, between telegraph 

151 151 k h f -  poete Nos. - and -. 
6 6 

Daeipntion 
Benoh.meske 

Oeodetio 

13 \ 

14 i 

15 i 

16 i 

. - 
; 16 

17 

18 

19 j 

20 : 

21 ; 

22 

23 : 

24 \ 

~p 

of 

 to^^^,"' 

B E 5  
ti4 A 

68 U 

BM.2 

B?? 

EN96 
-GT 

B 5 4  
68 1) 

tia D 

BM.6 
63 L) 

, -- 
ti3 L) 

FMf8 ,, 

63 D 

~11.10 
6 a D  

B 2  
68 L) 

Cometed Elemtion 

~ 1 r m i 0  I 
feet 

I 278.821 

1272.350 

1266.483 

1263.759 

2120'337 

I 261 .664  

1257'312 

1248.975 

I 241 '746 

1234.951 

1225.302 

1219' 147 

1214.859 

0&hmt& 

fret 
1278.82~ 

1272.350 

1266.482 

126j.758 

2120'335 

1161.663 

1257'309 

1248'973 

1241 74% 

1234.947 

1215'197 

~ ~ ~ 9 " ~ ~  

12'4'853 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. ea l  

Main-Line 59. (Katni to  Allahabad). 
- - - - - - - 

Desoription of Bench-marks 

Q.T.8. On E. parapet of bridge No. 297, llear telegraph post 
0 150 

B.M. No. -. 
6 

O.T.S. On E. parapet of bridge No. 293, near telegraph post 
0 149 

B.M. NO. -, 
8 

O.T.S. On E. parapet of bridge No. 291, near telegraph post 
0 148 

".M. No. -. 
1 &I 

O.T.8. On coping at S. end of W. ~ la t fo rm at Amdara railway 
noM. station. 

G.T.S. at Amdara Railway Statiou. Embedded 2 inches below 
ground level, at  back oC station, 9 feet from terminal 
telegraph post, 29 feet N. of base of W. stone pillar, 

63 feet W. of hase oE N. stone pillar, and 25 feet from 2ud 
stone pillar c o u ~ ~ t i ~ ~ g  from W. coruer of building. The letters 
B.M. are engraved on last me~itiotied pillar. 

Q.T.9. On platform coping opposite booking and telegraph 
,,OM. office at Amdara railway station. 

Corrected 

Dynemio 

fel 
I 209' 1147 

1209'542 

1207' 21 I 

1~10.860 

I 208'620 

I 210.792 

Distance 
from 
Katni 

mi&# 

. 

21.9 

22.5 

. 

22.9 

22, 

Elevation 

Orthometric 

feet 
1209.840 

1209.535 

1207 ' 204 

1210.852 

1208.61 2 

1210.784 

Designation 
Bench.mnrks 

asodetie 

25 j 

2 6 ;  

27 1 

: 

* : 

28 i 

29 i 

I a 

is 

of 

To;ir 

6 3 D  

63 1) 

% 
63 L) 

n x 6  
6'9 L) 

B x  
63 1) 

BM 17 
Z T i  

23'2 

l3.9 

24'7 

25'4 

26.8 

27.7 

30 i 

31 

32 j 

33 i 

3 4 :  

35 i 

* 

1209.529 

IZOO. 818 

1190.709 

I 184.878 

I 186.509 

I 182.802 

BM.IB - 
63 U 

BM.19 - 
tiaL) 

BM.20 
63 I) 

U M . 2 1  - 
6 3 - i ~  

n x z  
ti3 L) 

BM.23 
63 U 

G.T.S. On 15. parapet of bridge No. 289, near telegraph post 
0 148 

B . M .  NO. -. 
1 

G.T.8. On E. parapet of bridge No. 287, near telegraph post 
0 147 ".Id. NO ,---. 

7 

Q.T.8. On S. abutment of bridge No. 285, between telegraph 
0 146 146 B.*. posts Nos. -- and :. 

12 18 

a . ' r . s .  On E. parapet of bridge No. 283, near telegraph post 
0 I4 B.M. No. -2, 

18 

Q.T.s. On E. parapet of bridge No. 279, between telegraph 
0 144 144 

".M. posts Nos. aud -. 
8 9 

a.T.8.  On E. parapet of bridge No. 277, near telegraph post 
0 143 

U.M.  NO. 7. 
16 

1209.537 

I 290. 826 

1190.j19 

I I 84.887 

I 186.520 

I I 82.813 



PRECISE LEVELLING I N  INDIA, 1858-1908 

Main-Line 59, (JMni to  Allahabad). 

Deaignet.ion 
Bench-marks 

Osodetio 

36 i 

37 ! 

38 

39 : 

: - a 
I 39 

40 

41 j 

42 : 

43 j 

44 

45 ' 

46 

47 : 

of 

T"i/fr- 

BXQ 
63 U 

ES 
63 U 

~ h f . 2 6  

s r . n  - 
68 1) 

BM.28 
%Fir 

- BM.29 
63 I) 

BM.30 - 6 a U  - 

BJ1.31 

BM.32 -- ,, 

B a f z  
63 U 

BM.34 - 
63 L) 

nhr..75 
UP u 

- nM.?Ifi 
63 U 

Distance 
fruni 
K ~ t n i  

. mikr 

28'4 

29'5  

30'3  

a 

30'8 

31'0 

33'= 

34'6 

35'3 

36'3 

37'4 

38.2 

38. 8 

Dearniption or Bench.msrks 

G.T.9. 0 On IS parnpet of bridge No. 274, near telegraph post 
142 

B.M. No. ,. 
2 1 

G.T.S. 0 0 1 1  E. parwet of bridge No. 272, new telegrsph post 
141. 

B.M. NO. -. 18 

G.T.s. 0 011 E. parapet of bridge No; 271, near telegraph post 
141 

".M. NO. -. 
1 

B.oM. On base of home semaphore a t  Bbadunpur railway at.- 
tiou. 

G.T.S. at Bhadunpur Railway Station. Embedded flush with 
noMa ground, to N.N.E. of station building, 61 feet B.N.E. of 

E, corner and 79,feet E, oE N, coruer of station master's 
quarters, 102 feet N.N.E. of N. corller of station buildiug, and 
21 feet S.E. of platform of station well, on which letterv B.M. 
are engraved. 

O.T.9. 0 On E. parapet of, bridge No. 270, near telegraph post 
140 

B.M* NO. -. 7 

Q.T.S. 0 On E. parapet of bridge No. 269, near telegraph post 
138 8.M. NO. '. 
3 

G.T.e. On N. end of E. parapet oE bridge No, 268, near tele- 
0 136 

B.M. graph post No. -. 
17 

G.T.8.  0 On E. parapet of bridgs No. 266, between telegraph 
185 13G n.b'. posts Nos. - alrd -. 
2 1 I 

G.T.9. 011 E. pa r~pe t  of hridge No. 262, near telegraph post 
0 13b 

B.M. No. 7. 
LO 

0.T.R. On R. parapet of bridge No. 260, near telegraph post 
0 133 

J3.M. No. ;--. 
21 

G.T.A. On E. parapet of bridge No. 259, near telegraph post 
133 

U.hf.  No. ,. 
2 

n OM. On base of 9. distant signal at Maihar railway atation. 

. 

Corrected E l e v ~ ~ i o ~  , 

u ~ n a u l i ~  
- I 

1 I 7 5'961 

1 168*.925 

11.71'367 

1 I 72.'819 

I 164. I I I  

1171'027 

1168.592 

1173'205 

1164'072 

1154'587 

1152.084 

1148.163 

1146.170 

Orthamstrio 
. .  ' 

feet 

11175'949 

11.168.913 

IIJ~I-354 

1 ~ 2 - 8 0 6  @ 

1r64~og8 

11'71'014 

1168'577 

1373'189 

1 1 ~ 4 . ~ 5 ~  

J54'5i0 

' ' 5 ~ ' ~ ~ ~  

114H'143 

1146'151 



DBSCIIPTIONS AND HEIWITS OF BENCH-MARKB. 248 

- 
Dietsnee 

t'roln 
Katni 

miles 

39.0 

39'9 

39'3 

@'a 

&'5 

40'4 

41'4 

42 '4  

43'5 

44'5 

45'5 

46'5 

47'5 

49'5 

50'3 - 

Main-Line 59. (Eatni to Allahabd). 

G.T.8. On E. cap of N. abutment of bridge No. 258, 1 5  chains 
BQM. S. of Mail~ar railway station. 

G.T.S. On S. end of E; platform a t  Maihar railway station. 
0 

U.M. 

G.T.S. a t  Mqail~ar FLailwq Station. Embedded 6 inches below 
,,OM. grouud level, at  N.E. corner of back vera~ldah of station 

bullding, 3 feet S. of N.  wall of v e r a ~ ~ d a l ~ ,  4 feet from 
corner of veraildab, and 3 feet W. of W. wall of building, on 
which letters B.M. are engraved. 

G.T.S. 011 stone coping at  N. opening of an octagonal monu. 
U.C;M' ment, the largest of three, on N. bank of Lilji river, 

on road from Maihar to Rampur village, and about 6 
chains W. of R'Lal~adeu's temple on S. bank o l  river. 

On the O on surfare of platform of Maillar G.T. Survey Hill 
Station, lat. 24' 17' 0".3J, lo11g. 80' 43' 4(i1'.44. A principal 
atation of Amua Meridiooal Series. (For full description see 
Synoptical Volume). 

B.Ou. On top of, mile-stone No. 99 from Jubbulpore. 

B.OM. On top of mile-stone No. 100 from Jubbulpore. 

Q.T.S.OB.MI 011 S .  end. of W. parrlpet of bridge over Tons river, 
13  c l i a i~~s  S. of mile-stone No. 101. 

B.OMi On top of mile-stone No. 102 from Jubbulpore. 

B.OM. On top oE mile-stone No. 103 from Jubbulpore. 

n.Ou. On top of mile-stone No. 101  from Jubbulpore. 

".OM. On top of mile-stone No. 103 from Jubl)ulpore. 

U.OM. On top of mile-stone No. 106 from Jul~bulpore. 

0.T.s. On S. parapet of bridge No. 131, opposite mile-atone 
uoM. NO. 108, and near Nadem hamlet. 

G.T.8. On S.  parapet of bridge No. 139, 15 chains W. of mile- 
s t o ~ e  No. 109. 

Corrected Elevation I 
I Dynsmic Orthornetri 

I 



PRECISE LEVELLING I N  INDlA, 1868-190% 

Main-Line 59. (Katni to Allahabad). 

Distance 
from 
Batni 

miled 

5O.9 

52 '5  

52'8 

53'6 

54'5 

55 '6  

5 7 ' 5  

58.5 

59.6 

b0.6 

61 .6 

b2.6 

65.0 

65.6 

66.5 

67'1 

Deecription of Bench-merke 

O.T.* On S.E. parapet of bridge No. 136, 31 chains N.E. of 
&. mile-stolte No. 109. 

B.OM. On top of mile-stone No. 111 from Jubbulpore. 

Q.T.9. On S.E. parapet of N.E. ablltment of bridge No. 137 
over Jhirua  lal la, between Maihar aud Rewall States. 

B.o".  On top of mile-stone No. 112 from Jubbulpore. 

a t  Amnrpatan Travellers' Bungalow. Embedded 4 in- 
BnM, ches below ground level, 36 feet from N. and 16 feet 

from E. corners of building, 25 feet from centre of 
9. door O E  E. room, aud 6 feet from E. corner pillar of verandal~, 
on which letters B.M. are engraved. 

B.OM. On top of mile-stone No. 114 from Jubbulpore. 

"OM. On top of mile-stone No. 116 from J~lbbulpore. 

B.O". o n  top of mile-stone No. 117 from J~~bbulpore .  

B.O". On top of mile-atone No. 118 from Jubbulpore. 

n.o". On top of mile-stone No. 119 from Jubbulpore. 

B.OM. On top of mile-stone No. 120 from Jubl)ulpore. 

B.O". On top of mile-stone No. 121 from Jubbulpore. 

B-OM. On plinth of S .  parapet of bridge, 30 chains N. of 
mile-etoue Xo. 123. 

D.OM. On top of mile-atone No. 124 from Jubbulpore. 

8 . 0 1 .  On plinth of S. parapet of bridge, 10 chain8 9. of mile- 
atone No. 125. 

O.T.8, at Maullari Katra. Embcdded on N.  aide of road from 

BoM, 
Maihnr to Hernll, 4 chains From Police chauki, 1 chain 
from Kntra village, aud 39 feet S.E. of village well. A 

head-stone haa letters B.M. engraved ou it. 

Deaignetion of 
Bench-merks Corrected Elemtion 

Tic:m 

D 2 2  
tjs u 

BM.63 

E 4  
63L) 

B E 5  63L) 

DM.66 - 
63u 

B X 7  ,..,, 
~IJ 6aa 

EM8 
8s H 

- B M 3  
63 H 

~4 a n  

HM.6 - 
6% il 

B L 6  
63 H 

BM.7 
63 H 

El 
6aH 

BM.0 
6% H 

X O  
6aH 

Geodetic 

60 

6 1 

62 

63 

G1 

65 

66 

67 

68 

69 

70 

7 1 

72 

73 

Dynamic 
\ 1 

a 
-- 

ci l  

a - 
62 

Orthometrio 

feel : yeel 
I 176.259 1 , 1 7 6 . ~ ~ ~  

1137'150 i II3j.127 

rrz7*819 ; 1127.7g6 

1137'047 1137.023 

I 156. I 75 1 1156.151 

1159.647 1159.620 

1140.595 1140.569 

1119'224 1119'197 

1145-461 1145'434 

1146'632 : 1146'603 

1128.803 i 1148'774 

1176.322 1176'29~ 

1156.310 1156'276 

l l j1 .458 i 1151'425 

I 1 2 2 . 2 0 ~  ' 11z2'167 

1120'050 1120'016 

e 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 59. (Katni to Allahabad). 

Deecription of Bench-marks 

B . 0 3 .  On top of mile-stone No. 126 from Jubbulpore. 

0 On S.E. parapet of bridge, I8 chains S.W. of mile-stone 
:T$ NO. 127. 

B.OM. o n  top of mile-stone NO. 127 from Jubl~ulpore. 

0 On S.E. parapet of bridge, 6 chains S.W. of mile-stone 
No. 148. 

B.OM. On top of mile-stone No. 129 from Jubbulpore. 

0 On N.W. parapet of bridge, 6 chains E ,  of mile-stone 
B.". NO. 129. 

Q.T.8. A On E. parapet d bridge, on road from Sutnn, near 
B.". No. its junction with road from Jubbulpore to Rewah. 

B.M. No. On N.W. parapet of bridge, 5 chains N.1:. of junc- 
Q.T.s. v tion of road from Sutna wit11 that from Jubbulpore 

to Rewah. 

B.M. NQ. On S. parapet of bridge, 29 chains E. of mile-stone 
Q.T.S. V N ~ .  131, 

B.OM. On top of mile-stone, 24 miles from Sutna, 11 miles 
from Govindgarh. 

B.M.No. On S ,  parapet of bridge, 12 chains E. of B.M. 
Q.T.S. V N ~ .  82. 

Q.T.8. On S. side of coping of platform of well on N. margin 
of road from Jubbulpore, and 26 chaina E. of mile-stone 
No. 132. 

B.OM. On top of mile-stone No. 133 from Jubbulpore. 

H.M. No- On S. parapet of bridge, 32 chains W. of mile-stone 
Q.T.S. \y p~,. lsa,  

B.OM. On top of mile-stone No. 134 from Jubbnlpore. 

B.M. No. On 9. parapet of bridge, 17 chains E. of mile-stone 
O.T.8. \y N ~ .  134. 

B.M.No.68 On 9. parapet of bridge, 11 chains W. of mile- 
a.Tn'. ,tone No. 135. 

Corrected 

D p m i o  

feet 
1120.888 

r 107.~58 

1113'491 

I 106.147 

1100.649 

I 100' I 95 

1070.612 

1069.520 

1076.322 

1081.456 

1086.260 

1072'623 

1066.621 

1060.414 

1059.868 

1049'540 

1040-028 

Distance 
from 
Katni  

Elewtion 

Orthometric 

p e t  
1120.853 

I 107'423 

1113'455 

I 106' 11 I 

1100-613 

I 100'159 

1070'577 

1069.484 

1076-285 

1081 '419 

1086.223 

1072.587 

1066.584 

1060.377 

1059.830 

1049.502 

1039'991 

Designation 
~ ~ n c h - m a r k s  

Geodeti0 

of  

Togim- 

7 4 ;  

75 j 

76 

77 j 

78 \ 

79 1 

i a 
15 

80 

i 
82 i 

8 3 ;  

84 i 

85 i 

86 ) 

87 i 

&g j 

\ 

I 
BM.11 -- 
63 H 

83 B 

~ x 3  
63 H 

=4 
G3 H 

BX~ 
6a H 

E 6  
(is H 

BM.17 

B- 
s a ~  

BM.19 
6 3 H  

KO 
6ilH 

BM.21 
63 H 

BM.22 -- 
88 H 

BM.23 

BM.24 -- - 
6 3 ~  

REK 
63 H 

63 H 

m i l a  

67.6 

68'4 

6 8 ,  6 

69'5 

70.6 

70'7 

7 I  '9 

71'9 

73.0 

73'2 

73'4 

74'0 

74'6 

75.5 

75'9 

76.1 

76'5 



E46 PRECISE LEVELLING IR INDIA, 1858.1800. 

Designation 04 
Bench-mnrks 

- 
Distance 

from 
Kntn! 

m i h  

76.9 

77'5 

77'7 

78.5 

78'7 

79'3 

79'7 

80.3 

80.7 

81 -3 

81.7 

82.7 

83.1 

84'4 

84.7 - 

Main-Line 59. (Katni t o  Allahabad). 

Description of Benoh.msrks 

B.M.No. 59 On S.E. parapet of bridge, 16 chains N.E. of mile- 
stone No. 135. 

G.T.S. at Babupur Ramchnndraji Temple. Embedded 4 inches 
,&. below grouud level, 68 and 10 feet respectively from 

N.E.  and S.E. corners of walled enclosure, 31 feet from 
centre of entrance, and 4 feet from E, wall. A head-stone has 
letters B.M. engraved on it. 

a-T.s.  A On S.E. parapet OF bridge No. 61 over Chandwa nala, 
and 4 chains N.E. of mile-stone No. 136. 

No. On S.E. parapet of bridge No. 65, 9 chains S.W. 
G.T"' of mile-stone No. 137. 

B.OM. On top of mile-stone No. 137 from Jubbulpore. 

0 On E. guard-stone of S. parapet of bridge, 24 chains 
n.M. W. of mile-stone No. 138. 

B-OM. On top of mile-stone No. 138 from Jubbulpore. 

a T.8. On 9. parapet of bridge over Qhogar river, 27 chains 
BoM. W. of mile-stone No. 139. 

0T.S .  On 2nd atep from hottom on N. side of State court 
,,OV. offices, in front of treasury room, Rewah. 

G.T.3. a t  Rewah Guest House. Embedded 6 inches below 
gr01111(1 level, 16 aud 80 feet respectively from N.E. nlld 
N.W. corners, 23 feet from c e ~ ~ t r e  of N. door, ant1 3 feet 

N. O F  hnse of N.E. pillar of verandah, on which letters B.M. 
are engraved. 

B.OM. On top of mile-atone No. 140 from Jubbulpore. 

B.OH. On top of mile-atone No. 141 from Jubl)ulpore. 

B.OM. On 9. parapet of bridge, 24 chains E. of mile-stone NO. 
141. 

B.0M. On N. parapet of bridge, 26 chains W. of mile-atone 
NO. 143. 

B.OM. On top of mile-stone No. 143 from Jubbulpore. 

O O ~ e ~ t e d  Elevation 

Dynamio Orthometrio I 
feet 

1020.531 
yest 

1020.494 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 59. (Katni to  Allahabad). 

Designation 

Qeodetio 

104; 

105 j 

106: 

I07 

108 / 

i a 

;108 

! 

i . - la j 108 

1091 

110; 

111 j 

112; 

113' 

i -! 
; 113 

114; 

115; 

Corrected Elevation Diatance 
from 
lintui 

m i h  

87. 

88'3 

88.8 

89'8 

91a4 

94'6 

92,0 

94' 7 

y5'6 

96'6 

97'0 

97'3 

98'6 

99'8 

of 
 eno oh-mark8 

To$r 

B!?" 
63 H - 
61 H 

~ ~ . 4 6  - 
63 H 

- ~ ~ 4 6  
63 H 

B M . 4 7  - 
63 H 

BM.48 
ssB 

DM.49 
63 H 

BM.60 
6a H 

5 1  
60 H 

BM.62 - 
ti3 ~i 

BM.68 
tia H 

BM.54 - 
GuLi 

BM.66 
s~ 

DM.66 --- 
cd Ii 

"57 

feel 
1082.848 

1092.376 

1093.762 

1088.719 

1058.191 

1039.352 

1308.930 

1019'427 

1018.671 

1017.867 

1012.622 

1016.375 

1020.897 

1011.339 

1036.282 

Dewription of Bench-marks 

B.ON. On top of mile-stone No, 146 from Jubbulpore. 

0 On S.W. guard-stone of N.W. parapet of bridge, 35 
chains S.W. of mile-stone No. 147. 

B.OM. On top of mile-stone No. 147 from Jubbulpore. 

,,OM, 0; S.W. guard-stone of N.W. parapet of bridge No. 

- 5 chaius N.E. of mile-stone No. 147. 
148' 

0 On W. g~~ard-stone of S. parapet of bridge, 6 chains 
B'"' N.E. of mile-stone No. 148. 

a .T . s .  at Raipar X4ahadeo's l'cmple. Embedded 6 inches be- 
&, low groul~d level, 12 feet from octagonal platform ot 

well close to and on W.  side of temple, 19 feet from 
centre of doormay of same, 17 feet from N.15. corner, and 9 feet 
from N.  W. corller where letters B.M. arc engraved. The tem- 
ple is situated ncnr N.E. corner of Lala Gi~jadhar's garden, about 
3 chains fro111 road to Allal~el~ad. 

0 1 1  the 0 of Burwa G.T. Survey Hill Station, lat.21'33' 
14".4,8, loug. 8 l o  28' 19".!35. A pril~cil,al station of Karara hle- 
ridional Series. (For full description see Syuoptical Volume). 

G.T.B. On centrc guard-stone of S. parapet of bridge, 21 chains 
'F)M. E. of mile-stone No. 150. 

B . O M .  On stolle at  E erld of N. parapet of bridge, 6 cllains E .  
of mile-stone No. 153. 

0 On S.W. guard-stone of N.W. parspet oE bridge, about 
13 chains S.W,  of mile-stone No. 154. 

0 On gunrtl-stone of S.E. parapet of bridge, 17 chains 
S . W .  ut ~~~!le-sloue No. 155. 

0 On S.\\'. guard-stone of N.W. parapet of bridge, 16  
'.M. chaius N.E. of mile-stone No. 155. 

2 Q.T.8. On N.W. parapet of bridgc No. , 3 chains W. of a 
0 1.16' 

U.M. prtkka well. 

0 .T . s .  On N. parapet of bridge over Bhogar nala, 15 cllains 
noM. bv. of mile-stone No. 157. 

G.T.8. at Mnngasan Travellers' l3ung.don. Embedded 4 inches 
,,ON, below grounrl level at  N.E. corner oE building, 3 feet N. 

of N.E. pillar of ver~undnll, 15 fcct E .  of steps in front 
of E.  room, 20 fcet From centre of doorway of E. room, and 13  
ant1 46 frct respectively from N.E. and N.W. corners oE build- 
ing. A head-stoue bas lcttcrs B.M. eligr~vcd on it. 

feet 
1oPt.806 

1092'333 

1093.719 

1088.677 

1058.149 

1039'310 

1308.878 

1019'385 

1018.628 

1017.823 

1012.577 

1016.330 

1020~852 

10 1  1.294 

1036.235 



PRECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 59. (Katni to  Allahabad). 

Description of Benoh.msrks 

OTeY. On lowest step of stairway in front of W. room a t  Man- 
gawan travellers' bungalow. 

B.OM. On N.W. parapet of bridge, 4 chains N. of Sengri 
Q.T.S. river. 

B.OM. On stone slab embedded upright in ground on W. side 
of road, and about 10 chai~is from N. bank of Pakariar 
nadi. 

B.OM. On plinth of N .  parapet of bridge, opposite Mari village. 

B.O"- On plinth of E. parapet of bridge, about 20 chains N. 
of Purwa village. 

*.Om On plinth of N.W. parapet of bridge, about 20 chains 
N. of Gangeo-ka-Chauki. 

B.OM. On plinth of S.E. parapet of bridge, about 9 chains 
S.W. of S a m a ~ ~  village. 

B.OM. On plinth of W. parapet of bridge, about ) mile W. of 
Tikuri village. 

B-OM. On plinth of E. parapet of bridge over Bada-TaIao-ka- 
nala, about 15 chains W, of Tikuri village. 

B.OM. On plinth of N.W. parapet of bridge over Turka nala. 

B.01". On plinth of W. parapet of bridge over Bagahia nda, 
about 10 chains S.E. ,oE Dharabibha village. 

B.OY On plinth of W. parapet of bridge over Harrai nala. 

O.T.8. s t  Garh. Embedded 5 inches below ground level, 1 
BoM. chai~l E. of road to AIIahabad, near S.W. corner of 

platform of well, W. of village. 

B-OY. 011 plinth of N.W. p r a p e t  of bridge over Kangao 
nala. 

..OM. On plinth of E parapet of bridge, about ) mile N. of 
Agdal village, and 16 chain8 9. of Nawa Talao. 

B.M. On plinth of W. par~pe t  of bridge over Rajhai nala. 
0 

B.OY. On plinth of W. parapet of bridge, about 15 chain8 8. 
of Katra village. 

Distance 
from 
Kntni 

m i l u  

99.8 

103.2 

Ioj .O 

106.3 

107.6 

108.9 

. 

I l o .  

I,2.0 

112.5 

113.5 

115.6 

l19.0 

Designation 
Bench.marks 

Oeodetio 

i a , -  

i 115 

116 i 

117; 

118 1 

119, 

120, 

121 i 

122 j 

128 

124 

125 

126 \ 

127: 

128: 

l 2  

130 i 

181 ! 

of 

TOL:r 
RM.68 
63H 

~9 
6s H 

Bn1-60 
63 H 

63 H 

B_? 
68 B 

63 H 

BE4 
6s H 

E!! 
63 H 

ti3 H 

BX~ 
63 H 

BE 
63 H 

63 H 

B K O  
ca a 

ex 

88 8 

658 

~ 3 4  
68 H 

2 

Comded 

Dynsmio 

/eat 

1036.995 

992,253 

988.208 

1018.839 

1049'282 

1056.000 

1048.687 

1067.644 

106i.383 

1070.646 

1081 '862 

1082.518 

1109.161 

1117 '71~ 

I 138.687 

1 1  9 

1 107.784 

Elevation 

Orthometrio 

feet 

1036 .~~8  

991.206 

988.161 

1018.788 

1049'219 

1055.946 

1048'632 

1067'587 

1067'3'5 

1 0 7 0 ' 5 ~ ~  

1°8"*2 

1082'487 

"O9"99 

"'7'645 

11381619 

1121'653 

"07'715 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Main-Line 59. (Katni to Allahabad). 

Description of Bench.marks 

0.T.B. a t  Katra MahndeoJs Temple. Embedded 6 incbea below 
,,OM. ground level, 17 feet E. of E. margin of road to Alla- 

habad, 17 feet from Bhairao sonar's well, 17 and 11 feet 
reepectively from N.E. and N.W. cornera of temple, aud 14 
feet from centre of doorway. 

Q.T.8. On stone slah embedded in N.W. parapet of bridgeover 
BoM. G11og ~ladi, about f mile E. of Ghulna village. 

Q On stone at  N. end of E. parapet of bridge over Qarh 
nala. 

U.0ttr. 

Q.T.8. On rock in s i l l ,  21 and 28 feet respectively from S. and 
N. ends oE E. parapet of bridge, 93 feet from centre of 
bridge, and about f mile S.W. of Lndh village. 

FJ On plinth of E ,  parapet of bridge over J l~i r ia  nala. 
9 
P1 
B. 0 M. 

O.T.8. On rock in  oil$ on E. margin of road, 14 chains Bs. 8.W. of Agqd Mahadeo's temple. 

O.T.3. On floor of verandah, at  foot of extreme W. pillar, a t  
B%m N. entrance to &lal,adeoJs temple on summit of Sohagi 

ghat. 

B.OW u p  W. end of W. abntrpent of mall op S. side of road, 
between two hills, about 1 mile belaw Mahar)eoPs temple. 

Q.T.8. a t  Sohagi Customs Bungalow. Embedded 4 inches be- 
BoM. low ground Level, at N. side of building, 29 and 5 feet 

respectively from N.E. and N.W. corners, and 22 feet 
From centre of front door. A head-stone bas letters B.M. en- 
graved on jt. 

B.OM. On ~ l i n t h  of N.W. parapet of bridge over Khatia nala, 
about 3 chains E. of well near Kbatia village. 

u . 0 W  On pliMb of E. pv4pet of bri+e, gbout 1 mile S. of 
Tous river. 

Q . T s .  .On cock itt sild gn I$. margin of road, near Chak fillage. 
0 

B.M. 

Q.T.8. 011 bwndery atone betweep R , e ~ a h  .and Allahabad, on Bs. E. margin of road, 166 feet S.E. of mile-stone inscribed 
"Rewah Boundary mile 26." 

G.T.8- On 8. guard-ytone of E. parapet of bridge, about f mile 
A. 8. of mile-done No. 16. 

.__. 

Corrected Elevation Distance 
from 

Katni 

miles 

I V . 3  

120, 

121  ,5 

122.1 

123.0 

124.2 

124.3 

"5'3 

126.7 

128.3 

"9'9 

'31'3 

132.0 

13a '8  

. .. . _. .. . 

I 

' 

I 

D y u m i o  

feet 
I 125.786 

1096.349 

1 1  16.189 

1166.388 

1024.012 

1006.365 

972'599 

927.928 

630.891 

$33'919 

329'901 

,329' 992 

328.014 

333'892 

--. ... 

1 Orthometrio 

feel 
I I 25' 715 

1096.280 

I I 16.118 

1166.312 

1023'944 

1006.298 

972'534 

927,866 

630.849 

333.896 

329.878 

329' 968 

327.990 [ 

333'867 

.. 

- 
Designation 

Qeadetio. 

132i 

i a . -  
i 132 

133 

134: 

135 

136: 

i , - a 
j 136, 
, , 

i . -  b i 138i 

i C 

; 

137 j 

j 

138 j 

139 / 

i a 
j ? % '  

: 

140 ! 
.,,..... 

of 
 eno oh-marks 

TO$r 

BM.76 - 
G P H  

- ~7d.77 
63 B 

%a 
88 H 

~9 
63 H 

"M.BO 
63 H 

6 a H  , 

B s  
6 3 ~  , 

I 

El 
680 

m2 
sea 

=a 
gao ' 

A& au 

63 0 
56 

.__ - . 



PRBCISE LEVELLING IN INDIA, 1868-1908. 

Main-Line 59. (Katni t o  Allahabad). 

Domgnntion of 
Bench-marka Distance 

from 
Kstni 

m i l ~  

I33.O 

134'1 

134'2 

734'8 

136.0 

736'5 

137.0 

138.2 

139'0 

139'7 

'40'3 

142.0 

142.6 

143'2 

: I Oeodelio 

i 
141 ; 

142 

i a 

143 i 

144 

145 

146 

147 

148 i 

149 j 

160 

151 
! 

162 : 

168 i 

TOzCra- 

BM.6 - 
63 0 

BM.7 
:30 

BM.B 
EG5 

BM.9 
sau 

E o  
69 U 

BU.11 - 
63 G 

B E 2  
630 

z3 
63 0 

BM.14 

B= 
6 3 0  

E x 6  
6 8 0  

"A!! 
68 0 

6'8 0 

?!!! 
6a 

Desaription of Emoh-msrLs 

B.OM. On top of mile-stone No. 26 from Allalabad. 

0 M 25 
B.M. On 9. guard-stone of E. parapet of bridge No. -, 

d 
4 chains N. of mile-stone No. 25. 

a.T& a t  Surwal Sarai. Embedded 4 inchel below ground 
BoM. level, withi11 enclosllre of sarni and pound, 5 feet S.W. 

of platform oE n well, and 29 aud 27 feet respectively 
from N. and S. stone pillars of gateway. A liead-stone has 
letters B.M. engraved on it. 

M.25 0.T.s. 0 On S. guard-stone of W. parapet of bridge No. -, I 
"i~. about 19 chains S. of mile-stone No. 24. 

B.OM. On top of mile-stone No. 33 from Allahabad. 

v'23 
On S. guard-stone of W. parapet of bridge No. + 

0 
U.M. over Garne nala, 38 chains 9. of mile-stone No. 22. 

B.OM. On top of mile-stone No. 22 from Allahabad. 

M 21 a.T.s. On centre of W. parapet of bridge No. - over I<a- 
0 1 

tha nala, 14 chains N. of mile-stone No. 21. 

B.OM. On top of mile-stone No. 20 from Allahabad. 

M 20 0.T.s. 0 On S. guard-atone OF W. parapet of lrridp N o  i, 
".M. 25 chains 3. of mile-stone No. 19. 

M 19 
a.T.8. On guard-stone of W. parapet of bridge No. +, 17 

0 2 
B.M. chaius N. of mile-ntone KO. 19. 

B.0H On top of mile-stone No. 17 from Allahabad. 

M.17 o.T.8. On 9. guard-atone of W. parapet of bridge No. 7 
0 i 

B.M. 34 chains S. of mile-stone No. 16. 

M.16 
G.T.6. Un S.  guard-nlone of W. parapet of bridge No. 7, 

0 
U.M. 14 chains N. of mile-stone No. 16. 

Corrected 

D ~ a m i c  

feet 

339'256 

356'056 

358,847 

357'958 

351,823 

325'445 

319.839 

3O4.75' 

306- 791 

307.~9' 

312.486 

317.700 

319' 174 

3 

rn 

E l e ~ s t i ~  

Orthometric 

feel 

339'231 

356.029 

358.820 

357'93O 

351'796 

325.4'9 

319'814 

3°4'7'7 

306' 766 

3°7'866 

3~?'4~" 

317.~73 

319"~' 

3'7'7i4 



DESCRIPTIONS AXD HEIGHTS OF BENCH-MARKS. 

Main-Line 59. (Katni to Allahabad). 

Deaoription of Benoh.marks 

0 .T . s .  at Mahadeo's Temple, Jari. Embedded 3 inches below 

BnM. ground level, 6 feet from S. and W.  corners of platform, 
5 feet from centre OF S.W. side of platform, ar~d 7 feet 

from both S. and W .  corner stone pillars. A head-stone has 
letters B.M. eugrlrved on it. 

M.15 
0 d 

Q.T.8. On W. parapet of bridge No. TJ 3chains N. of mile- 

B.bf. stone No. 15. 

M.14 
Q.T.8. On S. guard-stone of W. parapet of bridge No. 7,4 
B.OM.  k 

cl~ains N. of mile-stone No. 14. 

M.13 
O.T.8. On S. guard-stone of W. parapet of bridge S o .  -, 11 
n . o m .  1 

chains N .  of mile-stone No. 13. 

M.12 
0 .T . s .  On S. guard-stone of W. parapet of bridge No. -,24 

0 1 
B.N.  chains N. of mile-stone No. 12. 

M 11 U.T.8. 011 S, guard-stone of W, parapet of bridge No. - 2  
0 1 

B.M. chaius N. oE mile-stone No. 11. 

O.T.8.OB.M. On top of mile-stone No. 10 from Allahabad. 

M 10 0.T.s .  On S. guard-stone of W. parapet of bridge No. -+ ,30 
2 

B.M. cl~ains S. of mile-stone No. 9. 

O.T.S.0B.M. On top of mile-stone No. 9 from Allnhabad. 

Q.T.9. a t  Qhurpur (Clrnk Samra Rnznr). Embedded 4 inches Bs, bclo~v ground level, between a well and road to Allaha- 
bnd. 4 feet from platform of rc l l ,  and 4,6 feet from centre 

of gateway of thatia at S.W. end of village. A head-stone has 
letters B.M. engraved on it. 

O.T.8.OB.M. 0 1 1  top oE mile-stone No. 8 from Allahabad. 

0.T.K.OB.M. On top of mile-stone No. 7 from Allahabad. 

O.T.S.0B.M. On top of mile-stone No. 6 Erom Allahabad. 

M . 6  O.T.8. 011 S. guard-stone of W. parapet of bridge No. -,15 
0 1 

U.M. chains S. of mile-stone No. 5. 

Correctad 

Dynamic 

feel  
314.611 

318.400 

319'554 

3 17' 150 

3'3'392 

311 ' 357 

310-280 

310'484 

309'157 

308.834 

311.844 

309.615 

309'401 

307.362 

Drsipnoltion of 
Beoeh-~~tnr'de Distance 

Elevation 

Orthometrio 

feel 

314.584 

318.373 

319'526 

317.1 22 

313.364 

3" '329 

310.252 

310'455 

309.129 

308. 805 

311.815 

309.586 

309'371 

307.333 
. 

i a . -  
j 15; 

15( 

155 i 

156; 

157 j 

158 i 

159 ; 

160; 

161 j 

162 i 

163: 

RM.20 - 
6 . 3 ~  

~2 
cia c; 

BM.22 

B".'3 
611 0 

E 4  
6a 0 

BM 25 - 
63 G 

E 6  
63 0 

n s  
cia 0 

63 0 

E:9 
63 ti 

s o  
63 U 

BM 31 

milea 

'43'5 

I45.I 

1~6.2 

147.3 

148 .3 

149.0 

149.7 

150. 8 

151.0 

105 ' 

166 j 
. 

"M.!! 
M U  

1 .  . 
tia o 

I j3.1 

153.Y 



262 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 59. (Katni to Allahabad). 

Description of Bench-mark8 

---- 

M 6  
a.T.8. On 9. guard-stone of W. parapet of bridge No. f, 

0 
n.M. 83 chains S. of mile-stone No. 4. 

M 4  
B.OM. G.T.S. On S.W. guard-stone of N.W. parapet of bridge No. +, 

24 chains N. of mile-stone No. 4. 

0.T.s. On coping of verarldah at centre of N.W. side of Maha- 
deo's temple at Chak Gharib-ka-purwa. 

G.T.6.OB.N. 0 1 1  top of mile-stone No. 3 from Allahabad. 

G.T.s.Oa-M. 011 top of mile-atone No. 2 from Allahabad. 

M 2 
0 

On 9. guard-stone of W. parapet of bridge No. y, 
B.M. 10 chains N. of mile-stone No. 2. 

M.2 
On S. guard-stone of W. parapet of bridge No. , 
10 chaina S. oE mile-stone No. 1. 

0.T.s.  On perap.et of retaining ~ ~ 1 1  op N.W. side of road, 3 
chaiua W. of 9. end of Jumna bridge. 

Q.T.8. On pnrnpet of abutment, 1 chain E. of gatenay of 
&. Jumt,a bridge, rod I chain W. of S.W. corner of 

pumping-engine room. 

Q.T.8. On plinth at N.E. end of n i l ray  bridge over mad from 
Bo,,. railway station to Allahebad fort. 

O.T.6 .OB. l .  On tqp of mib-stoye No. 1 from Fort Can-ment, 
Allahabad. 

o.T.8. On 2nd step from bat.toq, on 9. side of Lala Mpnohar 
O M  Dnss' well, about 10 chains from N.W. gate of ~ l l a h a -  

bad fort. 

1806 On W. end (,f stone coping of M.W. parapet of road- 
J O , ~  

+ 
bridge near N.W. corner of Bhsiranavillage, about 6 

18th &aina N. of pillar iascrihed 'Ort C$tOnmOnt, and about 3 
Iqe, near chaina E. of railwav I~ritlge op Fygabad-Allohobad I' 

F.A. 
95 

telegrajh post No. - 
6 '  

@ On S.E. side of Diamond Jubilee cattle trough, erected 
by Jsgnt Narnin, in N.W. corner of cross roads, near 
S.E. gate of Government House Compound, ~llahabad. 

- J. 0 . . . . . . - -~  . .  . -  
, 

Distsnm 
from 

liatni 

rniba 

154'7 

'55'4 

155'4 

156.1 

157.2 

158.0 

'59'' 

159'8 

159'8 

160.4 

161.3 

163.5 

163.1 

Designation 
Bench-marka 

Geodetic 

167 i 

L68 : 

i . -- a i 168 

169 

170 

171 

I72 / 

173 

174 i 

176 : 

176 

177 : 

i 
i177 

i 
:i?T 

of 

T ~ z r  

EM? ,, 

BX ,,, 

BY.36 
6 3 0  

K7 
68 G 

BM.30 
sa-IF 

BM.38 
-- ,, 

e%e 
630 

831.41 

63 

BM.48 
a ;90 

ME) 

RM.46 - 
63 0 

!%!!! 
6 3 0  

6313 - . 

1 

ColT00ted Elention 

DYnamio 

j es t  

I 
310.916 

314.584 

314'193 

310.478 

311.566 

310'214 

28.4'431 

298.161 

*99'693 

3°0'690 

290'826 

~ ~ 4 . ~ ~ 9  

v8'9'3 

a88'600 

- . .  _ .  _.  . . 

Ortbometrio 

feet 

310.886 

314'553 

314'163 

310.448 

311.535 

310'184 

284'403 

298'131 

~ 9 9 ' ~ ~ ~  

3m0660 

290'79i 

$84 ' 160 

278.485 

188'571 

. _  - .- 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Main-Line 59. (Katni to Allahabad). 

Correctad 

Dynamic 

fed 
313.750 

316'133 

318.391 

316.858 

307'575 

309' 1 j5 

312.449 

314'206 

287.882 

297'22.j 

297'572 

- - 

C 

Dintunoe 
from 

Iintui 

miles 

164, 

164.6 

165'4 

1,55,6 

164.2 

1~4.7 

165. 

165'3 

161.5 

16, .5 

,5 

Elemtion 

Orthometrio 

l e d  
313'718 

316.101 

318.359 

316.826 

307'544 

309' 124 

31 2'417 

314' 174 

287.853 

297.195 

297'542 

Designation 
 eno oh-mark8 

Oeodetio 

3 . - 
/ 1 7 7  

: 3. 

j 3b , -  

j 177 

i 3c 
i F 7  

j177 

i . -  6 
; l7 ,  

i . -  6 
j177 

i 7 
. -  i 177 

178 

179' 

180; 

Description of Bench-msrke 

Q.T.8. On N. parapet of culvert at  junction of City road with 
BoM. Elgin road, and allout 16 chains S. of its junction with 

Edmonstone road, Allahabad. 

G.T.8. On E. parapet of S. drain No. M.43, about 3 chain3 9 .1 .  of 
BoM. gate of house No. 22 on Elgin road, Allahabad. 

Q.T.8. On S. parapet of culvert No. 10 on Elgin road, 6 chains 
Bow. E. of its juodtion with Maildi road, Allahabad. 

Q.T.8. a t  Scotch Kirk, Allahabad. Situated W. of 
st'ndbrd Bench 1901 church, 211 and 213 feet respectively from 

N.W. and S.W. corners of body of church, 
94 feet N. of well S.W. of church, nud 3 chains from N.W. 
gate of church compound. I t  is enclosed in railed-off space 11 
feet square. 

$ On S. side of stand of water-pipe, a t  junction of City 
end Edmonstone roads, near elltrance to Alfred Park, 
Allahabad. 

@ On S .  parapet of culvert, near W, gate of Muir Central 
College, Allahabad. 

2 . T . B .  On lowest step at  N.E. corner of suitors' waiting shed 

s., at Collector's kachahri, Kntra, Allahabad. 

Q.T.s. a t  Collector's kachahri, Katra, Allahabad. 
1804 'lench Mark Situated in centre oE grass plot E. of ka- 

chahri building and at  entrance or front 
aide; 178 feet from N.E. corner of portico under dome, 180 
feet from N.E. corner of kachahri building, 186 feet from S.E. 
corner of Diatrict Judge's knchahri, 635 and 620 feet respec- 
tively from N.E. and N.W. corners of suitors' shed and 430 
feet from N.E. corner of Treasury. I t  is encloaed in a railed-off 
space 11 feet square. 

Q.T.8. a t  Allahabad Fort. On plinth of sentry box outside Ui, outer works of fort. 

a.T.8. at  Allahnbad Fort. On plinth of aentry box inside 
BoM. sally port. 

0-T.s. nt Allababad Fort. On cylindrical stone embedded, with 
B.'M. upper surface G inches above ground level, within outer 

works, on top of glacis of N.E. gate on city side of fort, 
leading to main entrance; 34 feet S, of saluting battery, 11 feet 
N. oE scnrpof ditch, 13 feet E. of traverse wall, 118 feet S.S.W. 
of aentry box near sally port, and 126 feet N.W. of centre of 
drew bridge leading to  Battery No, 4. 

of 

TO$Em:,PB. 

630 

a* 
630 

~ u . 6 0  - 
b;?@ 

BM.61 
T5F 

BM.68 

,,,a 
ao 

- BM.64 
6ao 

% 
6 8 U  

'M.6' 
88 0 

gy.67 
68 0 

sB 
63 0 



PRECI8E LEVELLING IN INDIA, 1868-19(18. 

Main-Line 60. (Katni t o  Sironj). 

Designation 

Qeodetio 

1 j 

2 ;  

3 i 

4 ;  

6 ; 

6 i 

7 j 

8 

9 i 

10 j 

11 i 

12 i 

Distance 
from 
Katni 

r n i h  

0.7 

1.1 

I" 

2 - 0  

3'I 

3'5 

4'1 

*.6 

''I 

5 . ( 1  

6.4 

, - 8  

of 
Bench-mark8 

TO;ir 

BM.BI - 
M A  

nM.97 
ti4 A 

B= 
G ~ A  

*?Zg9 
M A  

Bz 
G4A 

BM.IOI - 
M A  

- BM.102 
64 A 

BY,IOB - 
tic A 

64A 

BY.106 - 
64 A 

sz 
61 A 

Description of Benoh-ma* 

a.T.8. On coping of E. platform of E. I. Railway line, in front 
BoM, of mail office at Katni railway station. 

Q.T.S. On N.E. parapet of bridge, near telegraph post No. 
O 305 3.M. -, and 30 chains S.E. of Katni railway station (I. M. 8 

Railway). 

Destroyed. . . . ... . . . . . . 

G.T.8. On S. parapet of E. abutment of bridge over Katni river, 
304 B.M. near telegraph post No. -. 

7 

Q.T.S.0B.M. On top of mile-stone No. 304 from Itarsi. 

a .T.s -0B.M.  On top of mile-stone No. 303 from Itarsi. 

a.T.8- On 9. parapet of W. abutment of bridge over Kuwari 
0 302 B.M. nadi, near telegraph post No. -. 

10 

a.T.O.OB.M. On top of mile-stone No. 302 from Itarei. 

(3.'l'.S. On w. parapet of bridge, our telegraph pat No. 
O 301 B.M. - 

8 .  

G.T.6.On.M- On top of mile-stone No. 301 from Itarsi. 

a . Y .  On w. parapet of bridge, near telegraph pod No. 
300 B.M. -. 
5 

on W. parapet of bridge, near telegraph pout NO. 

299 B.M. -, 
11 

G 8 y  o n  s. parapet of bridge, bo t~een  telegraph post8 Nos. 
298 B.M. 2;! and --. 
4 

B.OM. On top of mile-#tone No. 298 from Itarei. 
14 ; ~ 0 8  

64 A 

Corrected Elemtion 

D Y U ~ ~ C  

feet 

1253.513 

129'541 

I 250.748 

1237'955 

1238. 933 

1244'568 

1249'245 

1275.769 

1261.571 

1276.541 

1 2 ~ 3 . 6 1 8  

1277.473 

1249';62 

125z'08~ 

I 0rthamnfi0 

pet 
1253.527 

1254.555 

I 250'762 

1237'967 

1238'945 

l244.579 

1249.25~ 

1275.780 

1261'582 

1176'552 

1293'~30 

1177.4'3 

124~'071 

1252'O9' 



DESCEIPI'IONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 60. (Katni t o  Sironj). 

Desmiption of Bench-mwkn 

o.T.9.  On 9. parapet of bridge, near telegraph post No. 
0 

B.M. 2x. 
7 

G.T.s. On S. parapet of bridge, between telegraph posts Nos. 
0 297 B.M. 2E and T.. 

2 3 

aT.S. On W. end of S. abutment of bridge over Loni river, 
0 296 B.M. near telegraph post No. ,. l o  

G.T.a. On base of E. distant signal at Hardna railway station. 
0 

B.M. 

o.T.0.  at Hardua Railway Station. Embedded 5 inches below 
ground level, on 9. side of railway line, 3 chains from 
S. corner of station building, 4 chains from N.W. cor- 

ner of station master's quarters, and 19 feet from E. side of 
station well. A stone slab embedded at 9. end of bench-mark 
has letters B.M. engraved on it. 

Q.T.9. On base of Lome semaphore at Hardua railway station. 
0 
B.M. 

O.T.8. On E .  abutment of rail opening, 2 chains W. of W. dig- 
taut signal of Hardua railway station. 

B.OM. On top of mile-stone No. 294 from Itarsi. 

B.OM. On top of mile-stone No. 293 from Itarsi. 

O.T.9. On S .  parapet of W. abutment of bridge, near telegraph 
0 29 1 

post No. - . 
15 

Q.T.8. On 9. parapet of bridge, near telegraph post No. 
O 290 B . I .  -. 

13 

G.T.s. On S. parapet of bridge, near telegraph poat No. 
0 
n.td. 289. 

13 

i f .T.s .  On 9. parapet of bridge, between telegraph posts Nos. 
0 288 B.M. 288and -. 

12 13 

Correoted 

Dynamic 

feet 
1251 '840 

1256'802 

1260.972 

1274.075 

1280.713 

1284.847 

1290'911 

1296.324 

1297' 239 

1286.139 

1312'009 

1326.046 

1336'358 

Distanca 
from 
Katni 

mib. 

.6 

8.9 

9'2 

9'9 

'O.5 

II.I 

,z. I 

13. I 

'4'3 

15.4 

16.4 

, .4 

Elevation 

Orthometric 

feet 
1251 -849 

1256'811 

1260.981 

1274.084 

1280'721 

1284.855 

1290'919 

1296'332 

1297' 247 

I 286- 147 

1312'017 

1326'054 

1336'366 

r 
Donipnation 

Qeadetio 

15 

161 

17j 

j 
18; 

19 1 

! 

20 1 

1 

22 1 

2 3 ;  

24 

25 i 

26 , 
27 ; 

of 
Boacll-marks 

T°FEr 

~9 
64 A 

S O  
64a 

B E  
A 

B E 2  

B s 3  
64 A 

BZ~ 
64 A 

Be 
64 A 

BKS 
64 A 

B s  
64A 

B 2 8  
M A  

Dh1.119 
64 A 

B - M ~ o  
64 A 

B=I 
64 A 



PRECISE LEVELLING I N  INDIA, 1858-1909, 

Main-Line 60. (Katni t o  Sironj). 

Distance 
from 

KaLni 

milea 

17 '9  

l9.0 

19.3 

, 9 . ~  

19'9 

P I . l  

, . 

23'' 

23'4 

z4. I 

24.8 

Description of Benoh-marka 

o.T.3. On 9. parapet of bridge, near telegraph post No. 
288 B.M. -. 
3 

Q.T.9. On S. parapet of W. abutment of bridge, between tele- 
0 287 287 B.". graph posts Nos. - 2 and - . 

3 

Q.T.s. On baae of E. distant signal at Rithi railway station. 
Bs. 

On platform copiug opposite latrine at Rithi railway 
BoM. station. 

at  Ritbi Railway Station. Embedded 6 inches below 
=OM. ground level, 50 feet from edge of platform, 11 feetfrom 

both N.E. and S.E. corners of station building, and 3 
feet from buttress of E. wall on which letters B.M. are engraved. 

Q . y  On S. parapet of W. abutment of bridge, near telegraph 
285 pod No. -. 
13 

Q . F  On S. parapet of W. abutment of bridge, near telegraph 
285 

B.M, post No. -. 
7 

B.OY. On top of mile-stone No. 285 from Itarsi. 

Q.T.'. On S. parapet of W. abutment of bridge, near telegraph 
0 284 

B.M. poat No. -. 
16 

283 
o T . 8 .  On S. parapet of bridge, naar te le lnph p a t  No. T .  

0 
B.M. 

282 
QT.8. On 8. parapet of bridge, near tolagraph pont No. -. 

0 13 
B.Y. 

B.OM. On top of mile-mtone No. 282 from Itarsi. 

2'' 
Q.T.6. On S. parspet of bridge, near telegraph post No. 7. 

o 
B.M. 

Designation 
Benoh-marks 

Osodetic 

28 j 

29 

30 ; 

31 j 

32 1 

33 

34 i 

3 5 ;  

3, 

38 i 
! 

39 i 

40 1 
i 

of 

T O i E r -  

B z 2  
ti,* 

B=S 
GL A 

BE!&? 
G4A 

B z 5  
ti* A 

HM.126 

-- Bll.127 
64 A 

B ~ A  
ti* A 

G I  A 

~ 9 0  
64 A 

R".'91 
6 4 A  

HM.182 
sea 

DM.'" 
64A 

B c 4  
64 A 

Cormted Elevation 

DYnamio 

fed 
1344.846 

1378.386 

1387' 18% 

1397.008 

1397'240 

1386.370 

1380.277 

1380.316 

1379.594 

1404'017 

1403'925 

1399'343 

1392,115 

Orthometrio I ,  
feet 

1344.854 

1 3 7 8 . 3 ~ ~  

1387.190 

1397-016 

1397'248 

1386.380 

1380m"7 

1380'326 

~ 3 7 9 ' ~ 4  

1404'028 

1403'931 

1399.35~ 

1392.11' 



DESCRIPTIONS AND HEIGHTB OF BENCH-MARKS. 967 

Main-Line 60. (Katni to Siroqj). 

Diatsnce 
from 

Katni 

Designation 

Geodetic 

dl 1 

42 ! 

43 1 

44 j 

45 ; 

Gi 

47 ; 

48 i 
j 

49 ; 

50 i 

i 1 - 
i 50 

51 ; 

62 

Desoription of Bench-marks 

of 
Bench-marks 

TOPOD"". 
phic -- 

B c 5  
64 A 

~s 
64 A 

BJ1.I - 
65 bl 

B11.2 - 
65 IU 

Bp&l 
65 bl 

BM.4 - 
66 N 

~ 3 r . s  
65-u 

n " ' ~  
66 Al 

Bat -- 7 
66 M 

~e 
65M 

n1f.9 -- 
66 M 

D l 1  10 
6ix 

l3M.11 
65% 

I Corrected Elevation 

miks 

25'4 

feel 
G.T.8. On S. parapet of E. abutment of bridge, between tele- 1394.136 

0 2HO 280 
graph posts Nos. - and -. 

1 I 12 

G.T.8. On S. parapet of bridge, near telegraph post No. 
0 I U.M. 

G.T.S. On S. parapet of W. abutment of bridge over Budhaina 1387'038 
0 278 

B.bI. nadi, near telegraph post No. -. 
I 4  

G.T.S. On S ,  parapet of W, abutment of bridge, near tclegraph 1409'829 
0 277 

U.31. post No. -. 
13 

G.T.S. On S .  parapet of W. abutment of bridge, near telegraph 1422'023 
0 276 

U.N.  post No. -- 
13 ' 

275 G.T.S. On S. parapet of bridge, near telegraph post No. -. 1394.803 
0 10 

B.M. 

G.T.S. at Salaia Railway Station. Eml~edded 4 inches below 1412.098 
grouttd level, 50 feet from edge of platform, 11 frct from 
hoth N. and E. corners of statiotl huilding, and 3 feet 

from buttress of E. wall on which letters B.11. are eugraved. 

0.T.s. On base of home semaphore at  Salaia railway station. 1414'301 
0 

G.T.8. On S. parapet of W. abutment of bridge over Patnr 1393.620 
0 273 

river, near telegraph post No. - 
11 ' 

I O.T.8. On S. end of E, abutment of bridge, between telegraph 1413.858 
272 972 

B.M. posts Nos. - and 1 O 14 16 

On the O on lipper mark of Snlaia G. T. Survey Hill 
Station, Irt. 23' 49' 51r'.7, long. 79' 56' 3".71 .  A principal 
atation of Calcutta Longitudinal Series. (For full description 
3ce Sy~~optical  Volume). 

1674.065 

272 0 . T . S .  On S. parnpet of bridge, near telegraph post No. -- 
0 6 
I!, hI.  

O.T.Y. On N. pnrapet of E. abutment of bridge, between 
0 271 271 telegraph posts Nos.--  and -. 

12 13 

1426.607 

1442'949 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 60. (Katni  t o  Sironj). 

Deeipntion 
Bench-murk8 

Geodetio 

. , 

53 i 

54 j 

55 i 

56 

57 ! 

58 j 

59 : 

i . - a 
j 69 

60 i 

61 i 

6 2  

Corrected 

Dpnamio 

feel 
1461.066 

1453.470 

1422.858 

1383'184 

1369.864 

1336.581 

1304.068 

1298.309 

1 4 8 . 3 5 9  

1 2 4 2 . 8 4 ~  

1231 '347 
. 

1198.944 

1 1  75.046 

Distance 
from 
Kotni 

of 

TT:ir. 

BFB~ 
6 5 M  

~3 
66 hI 

BM 14 

~ 3 1 . 1 ~  
65 

B z  
68 M 

Bbf.17 - 
65 bl 

E 8  
65 At 

B E 9  
6 6 ~  

BXO 
65 M 

68 M 

BXI.22 

Elevation 

Orlhomelrio 

feet 
1 4 6 1 . ~ 8 ~  

1453.487 

1422'877 

1383'202 

1369.882 

1336'600 

l 3 0 4 . 0 ~ ~  

1 2 9 ~ ' 3 ~ 7  

1;711377 

1242'865 

'23''364 

~ 9 ~ ' ~ ~ '  

1175.0~' 

Description of Bench-marks 

63 

64 

milea 

35" 

35'9  

36'5  

37 '3  

37'6 

3g. 

38 .8  

39'0  

39 . 4  

40' I 

1 6 Y - ( 4 0 ' 3  

a .T .s .  0 On N. parapet of E. abutment of bridge, near telegraph 
"0 

B.M. post No. -. 
17 

Q.T.S. On S. parapet of E. abutment of bridge, near telegraph 
0 270 U.u. post No. -. 

4 

0 
On S. parapet of E. abutment of bridge, between tele- 

269 269 B.Y. graph posts Nos. - and --. 
10 11 

G.T.e. On S. parapet of bridge, near telegraph post No. 
268 
13.' 

On E.  end of S. parapet of hridge over Jamnaha nala, 
0 268 "68 B.M. between telcgrapl~ posts Nos. - and --. 7 8 

G.T.S. On W, end OF S. parapet O F  bridge over Pangllata nala, 
267 

B.M. near telegraph post No. -. 
13 

On plinth of S parapet of E. abutment of bridge aver 
267 B.". Bhojikoh or Bhoja nala, near telegraph post No. -. 4 

G.T.s. On N. parapet a t  W. end of bridge over Bllojikoh or 
0 267 

Bhoja nala, near telegraph post No. T .  

B.0.. On S.E. end of S.W. nl,atrneot of bridge, near telegraph 
266 

post No. 3 1. (Railway bench-mark) . 

G.T.8. On centre of N.W. parapet of bridge, opposite mile-stone 
&, XO. 266. 

On S.W. end of S.E. parapet 265 of bridge over Bohora nala, 

near telegraph post No. . (Railway bench-mark). 
11 

0 On S, end of W. abutment of bridge, betwecn telegraph 
265 265 

B.M. posts Nos. -- and --. (Railway bench-mark). 
4 5 

OM. On top of mile-atone No. 264 from Itarsi. 

B X 3  
66 Y 

BM.24 

40. 

4 l . I  
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Main-Line 60. (Katni to Siroqj). 

CorreeLed 

Dgnnmic 

feet 

1147.78~ 

I 149 ' 272  

1146.215 

1140.879 

1152'492 

1169.458 

rr75.277 

":5'532 

1183.168 

1196'306 

1159.360 

r r 35.854 

Deacription of Bench-msrke 

Elevation 

Orthometric 

fed 
I 147.805 

1 149' 288 

1146.231 

1140.895 

1152.508 

I 169.474 

1175.293 

1175'548 

1183.185 

1196.323 

1159'376 

I 135' 870 

Dietsnce 
from 

Iiatni 

Dreipontion 
BeocL.mnrh8 

oeodetic 

of 

ph1c 

65 ; 

6 6 ,  

" 

6 8 ;  

69 / 

70 

72 j 

73 

74 : 

75 

76 : 

B M 2 5  - 
66 M 

B E  
65 AU 

BM.27 

B x " e  
56 M 

n ~ . z "  
m 

-- BH.30 

- %.&I 

BM.32 
--s5r 

-. BM.ra 
66 M 

sM.ar 
66 M 

"M.36 
6KM 

nnf a6 
'65-a 

miles 

42.6 

42 '9  

42 '9  

43'9 

44'5 

' 

45's 

47 " 

4. 

49.4 

50'2 

50. 

On S.E. parapet of bridge over Pateria nadi, near tele- 
263 

B.M, graph post No. --. (Itailmay bench-mark) . 10 

G.T.S. On base of home semaphore at Sagoni railway etation. 
BOM. 

G.T.S. at Sagoni Rrtilwap Station. Embedded 6 inches below 
ground level, 32 feet from N.E. corner of base of home 
signal, 11 feet from both S .  and W. corners of station 

building, and :J feet from buttress of S.W. wall on which letters 
B.M. are engraved. 

0 On S.W. end oE S.E. parapet of bridge over Padri nala, 
262 

B.M. near telegraph post No ,- (Railway bench-mark). 3 

261 
o On S, parapet of bridge, near telegraph post No. ,. 12 

B.M. (Railway bench-mark). 

o On S. parapet of W. abutment of bridge, near telegraph 
2G 1 

B M -  post No. - (Railway bench-mark). 
3 

o On S. parapet of bridge, near telegraph post No. -. 13 
U.M. (Railway bench-mark). 

259 
Q.T.S. On S. parapet of bridge, near telegraph post No. --a 

0 2 
B.M. 

n. 0 a. On top of mile-stone No. 258 from Itarsi. 

Q.T.9. On E, end oE S. pnrapet of bridge celled Hardua viaduct, 
o 266 MI. ncar telcgrnph post No. ---. 

10 

G.T.S. On platform of mile-stone No. 256 from Itarsi. 
0 

U,M. 

a.T.9. On S.W. cud of N.W. abutment of bridge, near tele- 
0 255 

U.M. graph post No. -. 7 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 60. (Katni to Sironj). 

Distnnce 
from 
Kntni 

miles 

S2'O 

52 '4  

53.0 

53'0 

53'6 

54 '0  

s6" 

57.0 

57 '2  

58.6 

S9'3 

59'6 

59'6 

Doscription of Bench-marks 

Q.T.S. On S.W. parapet of bridge, between telegraph posts Nos. 
0 254 254, B.M. -'and -. 

2 3 

Q.T.8. On S.W. pnrapet of bridge over Raksa nala, near tele- 
0 253 

U.M. graph post No. -. 
15 

G.T.8. On base of home semaphore at  Ghatera railway station. 
0 

B.M. 

Cf.T.S. a t  Ghatera Railway Station. Embedded 6 inches below 
B%. ground level, 27 feet from S.E. corner oE base of home 

signal, 11 feet from both N.E .  and S.W. corners of 
station buildiug, and 3 feet from buttress of W. wall on which 
letters B.M. are engraved. 

Q.T.S. On N. parapet of W, abutment of bridge over Bnirma 

O M ,  river, near W. distant signal of Ghatera railway station. 

252 
Q.T.S. 011 S. parapet of bridge, near telegraph post No. -. 

0 3 
B.M. 

G.T.S. On S.W. parapet of bridge, near telegraph post No. 
o 250 

B.M. - 
4 '  

249 Q.T.8. 0 1 1  S. parapet of bridge, near telegraph post No. -. 3 
B.M. 

a,T& o n  S, parapet of bridge, 1 chain W. of mile-stone No. 
B%. 249. 

0 
0.T.S. On S. parapet of W.  abutment of bridge, near telegraph 

247 
"M. post No. 

12 

Q.T.S. On 9. parapet of bridge, near telegraph post No. 

y. 16 

0 .T . s .  On platEorm coping in front of and 42 fret from S.E. 
=OM. corner of station building at  Bandukpur railsag sta- 

tiou. 

Q.T.8. at Bandulcpur Railway Station. Embedded 6 inches 
below ground level, 1 l feet from botlr N.E. and S.E. 
corners of station building, and 3 feet from buttress of 

E. wall on which letters U.M. are engraved. 

Desipntion 
Beuch-mnrks 

Ooodetic 

77 1 

78 ( 

79 j 

80 j 

81 1 

82 1 

83 1 

8k i 

85 i 
! 

86 / 

87 

88 j 

! . a 
! 88 

of 

T"l '0P .  
pltic 

~ ~ 1 . 3 7  - 
66 M 

Bb1.98 
6 6  M 

~ t d . 3 9  
6 5 x  

BZO 
6 5  Y 

DAf.41 
65 M 

B M . B ~  - 
65 Y 

BbI.43 -- 
65 M 

Rl f .44  -- 
d i  &l 

BM.45 b5 

D= 
65 b l  

El57 
5 M 

?!!48 
66 M 

BM.49 -- 
65 hi 

Comcted 

D~nnmio 

feet 
10711.675 

1080.587 

1085.31j 

1081 '414 

1083.381 

1083.637 

I 128.133 

1137 .og;' 

1136.948 

1x29'990 

1127.0.51 

1127'109 

I 127' 161 

Elowtioo 

Orthomctria 

feel 
1078.68~ 

1080.600 

1085.326 

1081.4~7 

1083.394 

1083.650 

1128'145 

I 137.110 

1136'961 

1130'Oo2 

1127'061 

1127'1'0 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 60. (Katni to Sironj). 

Description of Bench.rnorks 

C+.T.Y. On 9. parapet of bridge, near telegraph post NO. 
0 ..a 2 E ,  

0 

B . y  On S. parapet of W. abutment of bridge, near telegraph 
245 poet No. i---. (Railway bench-mark) . 
2 

Q.T.8. On S. parapet of bridge, near telegraph post No. 
a 

B.Y. - 245 (Railway bench-mark). 
6 '  

a.T.8. On S. parapet of E. abutment of bridge, near telegraph 
0 244 

B-M. post No. --. 
1 

a.T.8. On S. parapet of bridge, near t e l e g a ~ l ~  poet No. 
o 242 

B.M. -. 
8 

a.T.8. 0 1 s .  end of E. abutment oE bridge, near telegraph 
242 . post NO, -. 1 

G.T.H. On 9. parapet of bridge, near telegraph post No. 
0 

B.M. 2z 
8 '  

Q.T.S. On 9. parapet of W. abutment of hridge, near telegraph 
Q 240 

uskf. post No. -. 
14 

Q.T.S. On 9. parapet of W. abutment of bridge, near telegraph 
0 239 post No. m. 
0.7 On 8. parapet of E. abutment of bridge, near telegraph 

238 
BM. post No. ---. 

14 

c ~ T . 8 .  On S. parapet of W. abutment of bridge, between tele- 
3 238 238 

LhI. graph poata Noa. - 4 and -. 6 

a.T.8. On 9. parapet of W. abutment of bridge, 1 chainE. 
BoM. of mile-stone No. 298. (Railway bench-mark). 

Correded 

Dymmio 

fd  
1126.~68 

1127.915 

1129.968 

1147.809 

1177'9.52 

1187.889 

I 196.890 

1213'794 

1234'023 

1233.835 

1226.916 

1218'32j 

Dintsnce 
from 
Kntnl 

milu  

60.2 

60, 6 

60'9 

62.2 

63'8 

64. P 

64.8 

65.4 

66. 

. 

67'9 

68e2 

Elewtion 

Orthometrio 

feel 
1126.979 

1127.926 

1izg.979 

1147-820 

1177.964 

1187.901 

I 196.902 

1213.806 

1234'035 

1233'847 

1226.928 

1218.337 

Designation 
Bench.marka 

asodetic 

, , 

8 9 ;  

i 
. . 

91 

92 i 

93 1 

gq : 

96 j 

9 6 1  

9 7 :  

9e 

99 ; 

lDOi  . . 

of 

T O S F  

E0 
65 hI 

BE 
66 M 

B x 2  
66 

B? 
66 M 

B ~ o  
66 M 

B=6 
66 hi 

E 6  
66 M 

BM.S7 
66 hl 

BM.68 -- 
06 M 

p., 
66 M 

B=O 
65 hI 

'2 
b6M 



PRECISE LEVELLING I N  INDlA, 1 8 6 8 . 1 ~  

Nain-Line 60. (Katni t o  Siroqj). 

Deacription of Bench-marks 

On S.E. parapet of S.W. abutment of bridge, between 
237 

B.M. telegraph posts Nos. 237 and -. (Railway bench- 
12 13 

mark). 

tr./t\M. On platform coping opposite goods shed at  Damoh 
railway station. (Railway bench-mark). 

G.T.S. a t  Damoh Railway Station. Embedded 6 inches below 69 '2  ='&. ground level at  S.W. side of goods shed, 33 and 5 feet 
respectively from S. and W. corners, and 3 chains from 

N. corner pillar of station verandah. The letters B.M. are en- 
graved on S.W. wall of goods shed. 

On base of home semaphore a t  Damoh railway atation. 
l3.M. 

236 
On S. parapet of bridge, near telegraph post No. . 

Q.Ts.  On S.W. parapet of N.W. abutment of bridge, between 
66 hl 7O.7 0 235 235 B.U. telegraph posts Nos. - and -. 10 11 

On S. W. parapet df N.W. near 
mile-stone No. 236. 

. On S.W. paropet of S.E. abutment of bridge over Kop- 
ra river, near mile-atone No. 233. 

0:r.H. On S.W. parapet of bridge, near telegraph post No. 
E X  73'9 n.M. 2-. 272 

8 

299 
0.T.S. On S.W. parapet of bridge, near telegraph post No --I . 

9 

On S. parapet of bridge, near telegraph p o s t ~ o . p 8  16 ' 

On S. parapet of E. abutment oE bridge, near telegraph 
227 

. . 

:113: 

! ; 
11 14 
I I 

! 
? 114 
1 i 
! ; 

: 

1 

Corrected 

Dynamic 

f e d  
1207.664 

1201 .a55 

1202.267 

r 202.277 

' 1190'910 

"79'847 

1 '7~ '879 

"7"32° 

"68'766 

12'3"33 

' 2 r r ' 282  

1 ~ ~ ~ ~ 7 5 9  

1186.888 

I 164.fl61 

1189 .99~  

Elemtion 

Orthometrio 

feel 
1 2 0 7 . 6 ~ ~  

I 201.268 

1202.280 

1 202~290 

1190'923 

1 ~ 7 9 . ~ ~ 0  

' 1 7 ~ ~ ~ 9 ~  

117"333 

1168'778 

1213'144 

1 2 ' 1 ' 2 9 3  

1186,897 

11u4'R69 

1190'000 

d 

H= 
& hl 

bb ?d 

RKS 
66 M 

79'4 

aOe8  

a,.. 

ti.h1. poat No. -. 
3 

226 
0.T.S. On 9, psrapet of bridge, near telegraph pout No. . 

0 
B . I .  

225 
G . " R  On 9. panpet of bridge, near telegrnph port N O  T(i. 
0 

B.M. 
0.T.s. On N. parapet of W. al~utrnent of bridge over Sunor 

224 
H.M.  river, near telegraph pout No. --. 

3 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 60. (Katni to Siroqj). 

Description of Bench-marks 

Desigt~stion of 
~encl1.11~nrk0 

I " aeodotic lo~"gro .  
pl~ic  

Corrected 

Dynomic 

Distance 
from 
liatni 

Elerntion 

Orthometrio 

115i 

j 

i a . -  
i 116 

118; 

119i 

120; 

121 j 

122: 

123. 

121 ' 

125 

2- 

feel 
1 33 1 ' 760 

1256.691 

1253 ' 129 

1254.865 

1288.jy4 

lq4.928 

1323.177 

1361.690 

1361 '358 

1369.616 

1370.431 

1377.315 

1377.61 I 

Q.T.S. On S. parapet of llridge, between telegraph posts Nos. 
221 2"1 

B.M- - and z. (Railwny bench-mark). 14  15  

0.T.S. On I~ase of home semaphore r t  Patharia railway station. 
B%. 

a.T.s. a t  Patharia ltailway Station. Embedded 4 inches below 

B%. ground level, 51 feet from edge of plrtform, 12 feet 
from both N.W. and S.W. corners of station building, aud 

3 feet from buttress of N.W. wall of same on which letters B.M. 
are engravcd. 

0.T.s. On S.W. parapet of S.E, abutment of bridge, near tele- 
0 220 

B.M. graph post No. -. 
10 

Q.T.8. On S. parapet of E. abutme~lt  of bridge, near telegraph 
0 " 1 0 

B.U. post No. 2. 
5 

O.T.S. On S. parapet of bridge, near telegraph post NO. 
O 218 B.M. -. 

17 
t 6,: 

B . O r  '%.tip of milk-stone No. 218 from Itarsi. 

0 On S.E. parapet of S.W. abutment of bridge, near 
B'"' 216 

telegraph post No. -. (Railway bench-mark). 
9 

O.T.S. On S.E.  parapet of S.W. abutment oE bridge, near tele- 
o 215 

B.M. graph post No, f. (Itailway bench-mark). 
1.3 

0.T.s. 011 S ,  parnpet of W. abutment of bridge, near telegraph 
0 214 

".A'. post No. -. 
9 

0.T.y. On S.E. parapet oE S.W. abutment of bridge, near tele- 
0 213 

H.M. graph post No. --. (Railway bench-mark). 9 

0.T.S. On S. pnrnpet of bridge, near telegraph post No. 
BoM. 212, 

16 

0.T.S. at Ganeshgallj Rnilway Station. Embedded 6 inches 
below ground level, in front of window of E. wall of 
station master's office, and close to terminal telegraph 

post; 55 feet from edge of platEorm, 15 feet from both S.E, cor- 
uer of station bu i ld i~~g  and N.E. corner pillar of front verandah, 
a l ~ d  4 feet from E. wall on which letters B.M. are engraved. 

1 
66 Y 

BM.70 - 
65 ?d 

Bb1.79 - 
5 5 ~  

~ t d . 8 0  - 
66 M 

B E 1  
6 s M  

=a 
66 hl 

=a 
66 M  

B3 
65M 

B ' B 6  
6 5 Y  

BE 
,js,,l 

%'I 
6 5 ~  

B2.58 
65J1  

E 9  
65 ~1 

feet 
I 23 I ' 751 

I 256'682 

1253' 120 

1254.857 

1288.586 

1 ~ ~ 4 . 9 ~ 0  

1323.169 

1361.682 

1361 '350 

1369.606 

13j0.421 

1377'305 

1377.601 

mil- 

84.5 

"" 

85'6 

85'8 

87" 

87.4 

88.3 

'9'9 

90'6 

9I.9 

b2.9 

93'5 

93'6 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 60. (Katni to Siroqj). 

Dssignal.ion 
Benchmarks 

Qeodelic 
-- 

126 1 

127 j 

128 ' 
129 

130 ; 

131 

132 j 

133 i 

134 j 

135 1 

136 i 

137 

138 i 

139 1 

a 

Distance 
fro111 

Kntni 

nih 

93'6 

94' I 

94'5 

95" 

96'3 

99.6 

100.4 

100.6 

102.2 

103.0 

103.4 

104'4 

'05'7 

106.4 

106.8 

of 

~ ' O P O L ~ H .  
pi~ic  

z . 9 0  
6 6 6  

BhI.91 -- 
66 u 

BM.92 

6 b u  

= 
5 5 u  

BM.1 
. 5 5 1  - 

!L"! 
65 1 

BE 
65 1 

65 1 

66 I 

BM.6 
6 6 1  

BY.' 
66 1 

R* 
6 6 1  

B3 66 1 

B".'O 
6 5 1  

Description or Bench.rnsrts 

G.T.S. On base of home semaphore at  Gsneshganj railway 
station. 

On base of W. distant signal at Ganeshganj railway 
BoM. etation. 

G.T.8- On S. parapet of W. abutmerlt of bridge, near telegraph 
0 21 1 

post No. -. (Railway bench-mark). 
15 

G.T.S. On N. parapet of bridge, near telegraph post No. 
0 211 B.Y. -, 

4 

Q.T.S. On N.W. parapet of N.E. abutment of bridge,near tele- 
0 1 0  

B.M. graph post No. -. 1 

Q.T.8. 0 On W. parapet of bridge, near telegraph post No. 
B.M. 206a 

14 

u . O M .  On top of mile-stone No. 206 from Itarsi. 

Q.T.8. On 9. parapet of bridge, near telegraph post No. 
O 205 

M.M. -. 
13 

Q.T.@. On S.E. parapet of bridge, near telegraph post No. 
0 2(W B.M. -. 

4 

Q.T.8. On S. parapet of W. abutment of bridge, between tele- 
A 203 203 

B.U. graph posts Noe. - and -. (Railway bench-mark). 7 8 

B.OM. On top of mile-storre No. 203 from Itarei. 

B.OM. On top of mile-stone No. 202 from Itarei. 

200 
Q.T.8. On 8.  parapet of bridge, near telegraph post No. =. 

0 
B.M. 

a00 
O.T.8. On 9. parapet of bridge, near telegraphpoetNo. -. 

0 1 
B.M. 

a?. On 9. parapet of W. abutment of bridge over Biaa river, 
A I99 

B.M. near telegraph post No. -. (Railway bench-mark). 
0 1% 

Corrected 

Dynamic 

fat 
1380.539 

1366.315 

1358.973 

1374.07~ 

1395"218 

1481'376 

1503.629 

15o5'"o 

1543.678 

1565.752 

1576.985 

1604.302 

1 6 0 0 ' 0 ~ ~  

1 5 9 1 ' 5 ~ ~  

1593.785 

4 

Elevstion 

Orthometrio 

f ist  
1380-j49 

1366.325 

1358-964 

1374.083 

1395,231 

1481'391 

1503.646 

1505'977 

1543'697 

15~5-769 

1 5 7 7 ' ~ ~ ~  

16~4.320 

1600*036 

1591'544 

1593'803 - 



DESCRIPTIONS AND HEIOHTS OF BENCH-MARKS. 

lain-Line 60. (Katni t o  Sironj). 

Corraded 

Dynamic 

feet 
1600.85~ 

1615.033 

1625.988 

1623-301 

1631.897 

1651.692 

1678.378 

1691 ~698 

l;o3*829 

1714.615 

1725'j08 

1726.372 

1724.647 

1727'245 

Dewation 
Bench-mark0 

Oeodetio 

140\ 

141 

142; 

148 j 

144 j 

145 / 

146 

147 

,la i 

149 

150; 

151 i 

152; 

I j 

163. 

1 i 

Distanw 
from 
Katni 

mils8 

107.2 

107.8 

108.3 

108.9 

lO9.6 

1~0.6 

111. I 

.9 

I13.0 

1 1 ~ ~ 8  

114.6 

I,5. I 

Elevation 

Orthometrio 

feel 
1600.870 

1615.049 

1626-004 

1623.311 

1631.913 

1651.709 

1678.395 

1691 -715 

1703.844 

1714.630 

1725'524 

1726.388 

1724.663 

1727'261 

of 

TOp"lr 

BE!?! 
66 1 

E x 2  
66 I 

BM." 
66 I 

w 4  
66 

Bx 
65 I 

BE 
66 I 

66 I 

66 I 

Bg 
66 1 

BM.20 - 
66 I 

K1 
66 I 

- BM.ga 
66 1 

BM.za 
66 I 

Description of Bench-marks 

G.T.8. On S. parnpet oE bridge over Pateria nadi, between 
A 

E M .  telegraph posts NOB. and 2. 199 (Railway bench- 
4 

mark). 

Q.T.8. On base oE E. distant signal a t  Lidhora Khurd railway 
BoM. station. 

a.T.8. On baee of home semaphore a t  Lidhora Khurd railway 
BoM, station. 

Q.T.8. at Lidhora Kburd Railway Station. Embedded 6 inches 

B%. below ground level, at  W. aide of station building, 38 
feet from N.E. corner of base of home signal, 16 feet 

from N.W. corner of building, 15 feet from S.W. corner pillar 
of verandah, and 4 feet from W. wall on which letters B.M. are 
engraved. 

Destroyed. ... . . . ... ... 

QG. On S. parapet of E. abutment of bridge, near telegraph 
A 196 

B.M. post No. -. (Railway bench-mark). 
15 

195 
a>. On S. parapet of bridge, near telegraph poet NO. -. 

A 15 
B.M. (Railway bench-mark) . 

195 
as. On S. parapet of bridge, near telegrapl~ post No. -. 

A 6 
B.M. (Railway bench-mark). 

G A S .  On S.S.W. parapet oE bridge, near telegraph post No, 

B.M. A - lg4 (Railway bench-mark). 
16 ' 

0%. On S.W. parapet of S.E. abutmeut of bridge, near tele- 
A 194 

B.M. graph post No. -. (Railway bench-mark). 
9 

a=. On S. parapet of E. abutment of bridge, near telegraph 
A 193 

B.M. post No. --. (Railway bench-mark). 
8 

192 
0 2 8 .  On S. parapet of bridge, near telegraph post No. -. 

A 11 
B.M. (itailway bench-mark). 

191 
a3.T. On S. parapet oE bridge, near telegraph post No. -. 

A 13 
B.M. (Railway bench-mark). 

191 
O.T.8. On S. parapet of bridge, near telegraph post No. -. 

A 6 
B.M. (Railway bench-mark). 



PRECISE LEVELLING I N  INDIA, 1858-1908. 

Main-Line 60. (Katni t o  Sironj), 

Diatnnce 
from 
Kntui 

miled 

"5'4 

116.2 

116.7 

117. I 

117.4 

117.6 

I 18.0 

I r 8 . 1  

, , B . ~  

I16.7 

116.7 

116.6 

17 . ,  

117.2 

117'5 

Description of Benoh.rnarke 

190 
On S. parapet of hridge, near telegraph post No. -. 

A 18 
(Hailway bench-mark). 

B.T.S. On S. parapet of bridge, near level crossingNo. 333and 
653 near telegraph post No. -. 
4 

B.M. On S. parapet of culvert at E. gate of Post and Tele- a.Ts. graph Office compo~iud, Saugor. (P. W .D. bench- 
mark). 

B.3M. On stone embedded in S. parapet of bridge No. 3 at  
junction of roads to  Damoh aud Rehli. 

0.T.s. 0 1 1  W. parapet of bridge No. 5 on road from Saugor to 
,!'. Hehli. 

BAN. On stone emheddeal in S.W. parapet of bridge No. 8 on 
road from Saugor to Helili, near Mission School, Saugor. 

B.9Y. On stone etnhedded in S. parapet of bridge No. 9 on 
road from Saugor to Rehli. 

B.1OM. On stone embedded in S.W. parapet of bridge No. 10 
on road from Sougor to Ilel~li. 

On upper mark-stone of Saugor G.T. Survey Hill Station, 
lat. 23' 49' 48".07, lot~g. 78' 46' 18'. 16. A principal station of 
Calcutta Longitudinal Series. (For full description see Synop- 
tical Volume). 

a.T.S.OB.nf. On uppermost step of southern entrance to s t .  
Peter's Church, Snligor. 

G.T.8. at Snugor. Surrounded by iron railing 
Btandard Mark and situated at  S.E. corner of cotapoul~d 1904 

of St .  Peter's church, 104 feet from S.E. 
corner of church, 82 feet from S.W. corner of atore room, and 
22 feet from S.E. corner of compound rn11. 

189 z. 011 9. pnrapet oE I,ridge, near telegrsph post No. -. 
A 16 

U.M. (Railway beuch-mark). 

A 011 coping at E end of platform L S a u p r  railway 
n.x. ~ta t ion .  (Llailway bench-mark). 

G.T.8. On base of llomc semaphore at Snugor roilwny s t a t i o~~ .  
0 

1i.JI. 

A On 9. parapet of E. abutment of bridge No. 62, -1% 
chains W. oE mile-stone No. 189. (1Lailway be~ich- 
mark). 

~ -- -- - 

Designntion of 
Bench-marks 

164 : 

1 5 5  

: . -  1 
i 155 

i . - 2 
j 155 

i 3 . -- 
1 5 5  

i 4 
. -  
i 155 

: . - 5 
i 1 5 5  

i . -- 6 
1 

i 7 
jz 

: a . 
; I 5 5  

: . - 
i 155 

156 : 

157 : 

158 

169 

Corrected 

Dy'lnmic 

feet 

1731 '075 

1729'714 

1775.056 

1773.861 

1797.983 

1809.478 

1912'520 

1949.571 

2034.690 

1756.0" 

1755'461 

1710'54R 

169a'103 

1 6 9 9 . ~ 7 ~  

1695"35 

- BJd.Z4 
65 I 

KM2 
65 

E6 
55 I 

BM.27 
651 

B M Z ~  -- 
6 5 1  

E9 
6 5 1  

EM20 
6 5 1  

B= 
6 6 1  

E 2  
6 6 1  

B x 3  
6 6 1  

BM.34 
sjl 

D E  
65 1 

65 I 

0 2  
65 I 

Elemtion 

Orthometfie 

frat 
1;31.091 

1729.731 

1775,074 

1773'879 

1798'001 

1809.496 

1912'539 

1949'59O 

2034'71° 

1'756'042 

'755'4'0 

17'0'565 

~ ~ 9 " ~ ~ ~  

'699'895 

'695'152 



DESCRIPTIONS AND REIQHTS OF BENCH-MARKS. 287 

Main-Line 60. (Katni to Siron$, 

from 
Ka tni 

Geodetic 1 Ty:im. 1 1 I - -  

Description of Bench-marks 

Corrected Elevation 

Dynamio 1 Orthometri 

B.AJa. On S, end of E, abutment of bridge No. 61, near 
187 . telegraph post No. -. (Railnny bench-mark). 
1 I 

A On S. end of E. abutment of bridge No. 60 over 
B.Y. 187 Amaoni rladi, near telegraph post No. --. (Railway 

6 
bench-mark). I 

a.T.9- On N.  parapet of bridge No. 59, between telegraph posts 
0 186 186 B.Y. Nos. -- - and -. 

7 8 

A On S. parapet of 15. abutment of bridge No. 58, 
B.Y. I nj 

near telegraph post No. _-. (Railway bench-mark). 

B.AM. 011 S, parapet of E. abritment of bridge No. 67, near 
1 R +  telegraph post No. - .  (Rtrilwap be~lch-mark). 

n.AM- On S, end of R. abutment of bridge No. 56, near 
187 telegraph post No. 2. (Railway beuch-mark). 
1 1  

B.AM. On S. end of E. ahi~tment of bridge No. 65, near 
183 telegraph poat No. -. (Railway bench-mark). 
4 

n,AM. 0 1 1  S, end of E. abutment of bridge No. 54, between 
182 telegraph posts Nol. $ and -. (Railway benell- 
11 

mark). 

BAY. On S. end of E. ahiitment of bridge No. 53, nenr tele- 
In1 

grapl~ post No. - -  . (Kailway bench-mark). 
10 

AB.Y. On S, end of E, rbl~trnent of bridge No. 52, hetween 
Ino 180 telegraph posts Nos. - and :. (Railway bench, 
14 l o  

mark). 

On W, end of S. ab~itmenl of bridge No. 51, near tele- 
179 graph post No. -. !Itailnay bench-mark). 
1-1. 

u.Aaf. On W. end of S. abutment of Ijridge No. 60, near 
179 telcgrayh post No. -. (Kailway bench-mark). 
6 

011 W. end of S. ahutment of bridge No. 49, near 
178 telegraph post No. -. (Railway bench-mark). 
6 

feel 
1683'167 

feet 
1683.186 



268 PBECISE LEVELLING IN INDIA, 1858.1909. 

Main-Line 60. (Katni to Siroqj). 
b 

Designation of 
Bench-rnnrka Diatanw 

L 

Comabed Elerstion 
from 

Batni 

-- 

172 

173 j 

174 i 

175 

176 

177 

178 

179 

180 

! a . -  
; 180 

181 i 

182 

183 i 

184 i 

J ' 

- 

Deaoription of Bench-mark# 

at Nariaoli Railway Station. Embedded in circular 
BOM. parapet wall of station well, 1 inch above coping, 

2 chains from both S.E. and S.W. cor~iers of station 
master's quarters, and 4 chains from S.E. corner pillar of sta- 
tion building. 

Destroyed . . . ... ... ... 
aT.s. 0 On base of home semaphore at Nariaoli railway station. 

B.M. 

B.AM. On coping at N. end of platform at Nariaoli railway 
station. (Railway bench-mark). 

B-AM. 011 W. end of S. abr~tment of bridge No. 48, near 
1 i7 telegraph post No. -. (Railway bench-mark). 
7 

a.T.s. On W. parapet of bridge No. 47, near telegraph post 
B.AM. 

NO. -. (Railway bench-mark). I 

B.AM. On S.W. parapet of bridge No. 46, near telegraph 
176 

poet No. -. 11 (Railwny bench-mark). 

B.AM- On S.W. end of S.E. abutment of bridge No. 45, near 
176 telegraph poet No. -. (Railway bench-mark). 
1 

F' A On S.W. end of S.E. abutment of bridge No. 41, 
175 ' near telegraph poat No. -. (Railway bench-mark). 
3 

B.AM. On 9: end of E. abutment of bridge No. 43 over Dha- 
ean rlver. (Railway bench-mark). 

BAY. On S. end of E. abutment of bridge No. 42, near tele- 
175 

graph poet No. --. (Railway bench-merk). 
1 I 

B.AM. On S.W. end of 9.15. abutment of Ijridge No. 41, near 
172 telegraph post No. --. (Railway bench-mark). 
3 

0B.M. On S.W. end oE S.E. al,utment of bridge No. 4Q over 
171 

Sondni nadi, near telegraph post No. -. (Railway 
11 

bench-mark). 

B.A.. On 8.W. end of S.E. abutment of bridge No. 39, near 

(Railway bencll-mark). telegraph pomt No. - 

66 1 

66 I 

Bx4 
66 1 

BEb 
66 1 

66 1 

"M7 
66 1 

0% 6 6 1  

B E 9  
66 1 

B M 6 0  - 
66 1 

B X  
66 1 

B E 2  
66 1 

65 1 

B* 
66 1 

nib8 

1 2 ~ . 7  

1zR.8 

128.8 

128.9 

129.2 

129.6 

130.0 

13O.5 

131.4 

132.9 

'33'9 

134'4 

135.0 

136,0 

fmt 
1635'336 

1637.609 

1639.028 

1637.595 

1636.257 

1635.571 

1635.744 

1620'046 

1594.638 

1590'37' 

1598.611 

1590'467 

1593.11~ 

1608.275 

pa 
1 6 3 5 . ~ ~ ~  

1637.620 

1639'039 

1637'606 

1636.268 

1635.581 

1635.754 

1620'056 

1 5 9 4 . ~ 4 ~  

1590-379 

1598'619 

1 5 9 ~ ' ~ ~ ~  

'593'lZ4 

'608'281 



DESCBIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Main-Line 60. (Katni to Sironj). - 
Description of Bench-mark8 

B . A N .  On S.W. end of S.E. ahutment of bridge No. 38, near 

telegraph post No. 1-6 ,(Railsay bench-mark). 
1 1  ' 

B . A N .  On S.W. end of S.E. ahutmcnt of bridge No. 37, near 

telegrapli post No. -. 168 (Railwi~y bench-mark). 
1 8  

AB.fif. On S.W. end of S.E. abutment of bridge No. 35 over 

Soi~dui nadi, near telegraph post No. E. ' (Railway 
4 .  

bench-mark) . 
G.'P.s. at nfuiitlra Itailway Station. Eml~edded in circulnr 

UFI\I, parapet ~ ra l l  of station n.cll, 2 inclies above coping, 30 
and 34 fcct resl~ectivrly from N. and E, corners of 

tnnlc l~ouse, and about 5 cl~aius from E, corner of station 
l~uildiug. 

G.T.9. On base of home semapltore at  Mundra railway station. 
0 

B.M. 

Destroyed. ... . . . ... . . .  

B.Ab1. On S. end of E. a l~utnie l~t  of bridge No. 32, near tele- 

l B G  (Railway bench-mark). graplt post No. 
11 ' 

A On S. parapet of bridge No. 30, neartelegraph post No. 
1 C5 B.N. -' 
11 ' 

(Railway beticli-mark). 

G.T.S. 011 N. ~ a r n p e t  of bridge No. 27, near telegraph post No, 
Ufu. L8i. 

3 

A On S.W. parapet of bridge No. 25, near telegraph post 
184 

U.bf. No. -. (Itailway bcncli-mark). 
13 

A On S, end of E .  ahutment of bridge No. 19, near tele- 
8.M. I (i2 graph post No. -. (Itailway bciicli-mark). 

3 

A On S.W. end of S.E. abutmcnt of bridge No. 18, near 
1 60 

U.M. telegrnpli post No. %. (Railway bench-mark). 

Y! On S.W. cnd of S.E. abutmcnt of bfitlge No. 17, nenr 
158 

n,N. telegraph post No. , . (Railway bench-mark). 
1.2 

W - On S.W. end OF S.E. abutment of bridge No. 15, near 
157 

D.M. telegraph post No. - -. (Railnay bench-mark). 
7 

Comcted 

Dynnmic 

feel 
1631.215 

1622.495 

1622.584 

1636.224 

1634.103 

1632'863 

1651 '396 

1603.747 

1579.526 

1561.717 

1461 .I I I 

1434'812 

1413.963 

1428.569 

Distance 
from 

IZntl~i 

miled 

137'0 

'37'6 

138.4 

'39" 

139"' 

'39 '0 

140.0 

14r.o 

I4I.5 

141.9 

r+q.4 

1 ~ 6 . ~  

149.3 

Elevation 

Orthometric 

feet 
1631'220 

1622.498 

1622'587 

1636.227 

1634.106 

1632'866 

1651.398 

1603,749 

1579-528 

1561.7 t 9 

1461 'I 1 1  

1434.81 I 

1413'960 

1.128'565 

r 
Dr~i~nntion 

O~odotic 

185; 

,ss i 

j 

: a  . -  

ia8: 

189 

190 

191 i 

192 

193 : 

194' 

195 

19G 

I g 7 '  

of 
Benei~-atnrhs 

B B I  65 
jl_ 

?I3 
55 I 

~z 
65 I 

% 
5 3 1  

a 
"1.69 - 
6 5 1  

R"," 
66 I 

C l  
66 

R M . i 2  
65 1 
- 

O M  78 - 
66 1 

B11.1 - .- 

"1.2 
64  L- 

nnf.8 
64 L 

BV.4 
b ; L  



PRECISE LEVELLING IN INDIA, 1868-1909. 

Main-Line 60. (Katni to  Sironj). 

Deacription of Bench.marks 

G.T.6, at Kurai Railway Station. Embedded in circular para- 
,&. pet wall of station well, 2 inches above coping, 2 chains 

S .  of E. corner of wooden railing enclosing station 
platform, 3 chains S.E. of E. corner of statiou master's quarters, 

156 and 1 chain E. of telegraph post No. -. 
9 

Q.T.S. On base of home semaphore at Kurai railway station. 
B.X. 

Destroyed. . . . . . . . . . . . . 
\V 011 S.W. end of S.E. abutment of bridge No. 12, near 

154 
B.M. telegraph post No. -. (Railway bench-mark). 

18 

VI On S.W. end oE S.E. abutment oE bridge No. 11, near 
153 

B.M. telegraph post No. -. (Railway bench-mark). 
11 

11! On S.W. end OF S.E. abutment of bridge No. 10, near 
153 " M. telegraph post No. -. (Railway bench-mark). 
4 

On S.W. end of S.E. abutment of bridge No. 9, near 
152 

B.M. telegraph post No. -. (Railway bench-mark). 
1 1  

VI On S.W. end of S.E. abutment of bridge No. 8, near 
151  telegraph post No. -. (ILailway bench-mark). 
9 

Y On S.W. end of S.E. abutment of bridge No. 7, near 
1 4.9 

U,M.  telegraph post No. -. (Railway bench-mark). 
14 

Y! On S.W. end of S.E. abutment of bridge No. 6, near 
148 

B.M. telegraph post No. -. (Railway bench-mark). 
10 

A On S.W. end of S.E. abutment of bridge No. 5, new 
146 

U.M. telegrapll post No. -. (Railway bench-mark). 
15 

A On S.W. end of S.E. abutment of bridge No. 4, near 
145 

U.M- telegraph post No. 4.  ailwa way bench-mark). 
1 r 

A On S.W. end of S.E. abutment of bridge No. 8, near 
146 

B.*. telegraph post No. --. (Railway bench-mark). 
6 

Y On 9. end of E. nbutment of bridge No. 2, n e u  telo- 
1 43 ".x. graph post No. -. (~ailwaj'bench-mark). 8 

Distance 
from 

liatni 

tniler 

150.1 

150.1 

150.2 

151'7 

'53.O 

I53.4 

I54.O 

'55.3 

156.8 

I 

l59.7 

160.7 

161.3 

6,. 

Dosignntion 
Boach-marks 

Geodetic 

: a 
, - 
i197 

198 i 

199 / 

200 ; 

201 i 

202 ; 

203 i 

204 

205 j 

206 

207 

208 i 

209; 

210: 

of 

T ~ r  

BM.6 
6 4 L  

BK6 
6 4 L  

B A 7  64L 

EMJ8 
64 L 

~ ~ 1 . 9  

BXO 64 

=I_! 
64 L 

s b f . l r  -- 
64 L 

~ 2 3  
64 L 

RM.14 - 
b 4 L  

Bz 
64 L 

64 L 

BM.I, -. 
64 L 

Corrected Elewtim 

D ~ a m i o  

f e d  

I 
1440.853 

1446.658 

1445'093 

1429-790 

1428,463 

1413.704 

1409.878 

1392.468 

1369.103 

1373.009 

1380.996 

1391'953 

1387.285 

1366.834 

Orthometrio 

feet 

1 q q ~ - 8 ~ ~  

1446-6s4 

1445'087 

1429.783 

1428.454 

1413.696 

1409'870 

1392'458 

13~9'09' 

13i2'997 

1 3 ~ 0 ' 9 ~ '  

' 3 9 1 . 9 ~ ~  

~ 3 ' 7 " ~ ~  



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 60. (Katni to Sironj). 
1 

Deeonption of Bonch-marks 

Q.T.9. at Bina Railway Station. Embedded in parapet wall 
of station well, 2 inches above coping, nnd 50 and 41 
feet respectively from N.E. and S.E. corners of tank 

house. 

Destroyed. . . . . . . ... ... 
n . v M .  On S.E. end of N.E. abutment of bridge, near tele- 

(Railway bench-mark). graph post No. - 
4 ' 

B . ~ M .  On S.E. end of N.E. abutment of bridge over Silar 
140 

nadi, near telegraph post No. -. (Railway bench- 
12 

mark). 

B.Vu. On S.E. end of N.E. abutment of bridge over Bina 
137 river, near telegraph post No. -. (Railway bench- 
14 

mark). 

ckT.9. On N.E. end of platform above ramp at Kethora rail- 
way station. 

a.T.s. On base of home semaphore a t  Kethora railway atation. 
BoM. 

G.T.9. at Kethora Railway Station. Embedded i n  parapet 
wall of station well, 4 inches above coping, 2 chains 
N. of N. corner of station I)uildiug, and about mid- 

137 137 way between telegraph posts Nos. - and 
2 

G.T.s.0B.X. On top of mile-stone No. 1 from Kethora rail- 
way station. 

a.T.s.oB.M. On top of mile-stone No. 2 from Kethora rail- 
way station. 

Q.T.8.OB.M. On top of mile-stone No. 3 from Kethora rail- 
way statiou. 

Q.T.8.OD.M. On top of milemstone No. 4 from Kethora rail- 
way atation. 

G.T.9. 0 1 1  S. parapet of bridge, 3 chains S. of S.W. bastion of 
Kurwai fort. 

G.T.9. at Pnrnsnath Temple, Knrwai. Embedded in basement 
immediately ut~dcr chnjjo (balcony) of window in centre 
of N. wall, 3 feet above level of road, and on S. margin 

of road from fort thror~gll town to netwa river; 19 feet from E. 
end of basement whi~l i  terminates at  entrance to temple, 23 feet 
from N.W. corner of temple, and 2 feet from N. wall. 

Corrected Elevation 
Diatn~ce 

from 
Katni 

mile8 

1~3.5 

163 - 7 
165.4 

166-0 

168.7 

169'5 

169'5 

169'6 

,70.6 

171.6 

172.6 

l73.5 

'74'r 

17" 

# 

Dc~ignotion 
Beneh.marke 

Geodetic 

i . - a 
: 210 

211 i 

212; 

213: 

i a . - 

214'; 

215: 

217: 

218' 

219; 

220 j 

221: 

! I  - 
i 2 2 1  

i - 

Dynamic 

feet 

1351.783 

1352.707 

1330.884 

1330.578 

1332.659 

1330' 724 

1332' I 17 

I 325' 186 

1332'441 

1315.486 

1329' 863 

1308'406 

1308.954 

1310.882 

of 

TO$r 
B= 
6 4  L 

BM.2° 
6 4  L 

Bx 
6 s ~  

64  L 

BM.23 
64L 

BM.25 
64 L 

ss 
64 L 

nM.27 
G4 L 

-8 
bJ L 

BM.29 --- 
64L 

BM? 
641, 

/ 01thomet.i~ 

feel 

1351'765 

1352'691 

1330.869 

1330.563 

1332.644 

1330'71 1 

1332' I04 

1325' 175 

1332'430 

131j'475 

13ag' 852 

1308.396 

1308'942 

1310.870 



271 PRECISE LEVELLING IN INDIA, 1858-1809. 

Dietnnco 
from 

Katni 

Main-Line 60. (Katni to Sironj). 

Corrected Elewtion 
Description of Bench-mmke 

Dynamic Orthometria 

I I 

a . T . s . 0 B . N .  On top of mile-stone No. 5 from Kethora railway 
station. 

Q.T.s.OB.Bf. On top of mile-stone No. 6 from Kethora railwny 
station. 

G.T.S. On S.W. parnpet of bridge, a t  entrance to  Bhaorasa 
,,OM. inspection buugalow. 

On upper mark-stone of Bhaorasa G.T. Survey Hill Stntion, 
]at. 24' 8' 3".73, I O I I ~ .  78' 0' 40M.73. A principal station of 
Sironj Base-Line Figure of the Great Arc Scries-Section 18" to 
24". (For full descr~ption see Synoptic;~l Volume). 

G.T.s.0B.M. On top of mile-stone No. 2 from Betwa river. 1331.002 1330.991 I I 
G.T.S. On parapet of well, near mile-stone No. 3 from Betwa 
2". river. 

G.T.S.0H.N. On top of milc-stone No. 4 from Betwa river. 

G.T.s.GB.af. On top of mile-stone No. 5 from Betwa river. 1375'797 1375'785 I I 
G.T.S.0D.M. On top of mile-stone No. 6 from Betwa river. I1388.806 11388.793 

O.T.S.0B.M. On top of mile-stone No. 7 from Betwa river. 

ll.OM. On top of mile-stone No. 15 from Sironj. 1413.413 1413'40° I I 
D.OM. On top of mile-stone No. 13 from Sironj. 1409.836 1409.81~ I I 
B . O K  On top of mile-atone No. 11 from Sironj. 

On lower mark-stone oE Sironj Base-Line, S.W. End, G.T. 
Srrrvry Station, lat. 2.1.' 4' 'IR",!)!), lol~g. 77' 4.5' 20".21. A 
prinril)al station of S i r o ~ ~ j  R;isr-Li11e F ~ g l ~ r e  oC the (:rcat Arc 
Series-Sectiou 1 8 O  to 26'. (For full tlescril)tion srr Synoptic:rl 

1 Volume). 

On mark-atone on lipprr s~irface of pillnr of Sironj Base-Line, 
N.E. End, G T. Survey Statloll, lat. 24' 8' 53" 57, long. 77' 50' 
4lV.14. A principal station oE S ~ r o n j  Base-Line Ifiigure of the 
Great Arc Series-Sectiou 18' to  24'. (For full description see 
Synoptical Volume). 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 60A. (Katni to Nagpur). 

Corrected 

Dpsmio 

fed 
1253'513 

1255.871 

1253.748 

1249'544 

1276.971 

1317.338 

1341'494 

1330.706 

1336,116 

1361.678 

1406.707 

F 

Designation of 
Benoh.marks Dintance 

from 
lint~li 

m i b e  

o.l 

o , I  

O S 4  

"5 

4.7  

7'' 

10.6 

12'9 

Elevation 

Orthometric 

feet 

1253'527 

1255'885 

1253.762 

1249'558 

1276'988 

1317'358 

1341'517 

1330.731 

1336.141 

1361.707 

1406.739 

&&io I 
1 i 

/ L  
i I '  

j . - a 
i 1 

2 ; 

a , 

4 :  

5 1 

6 j 

j 8 
i 6 

7 

8 i 

D d p t i o n  of Bench-marks 

a .T .8 -  On coping of E. platform of E.  I. railway line, in front 
BoM. of mail ofice at  Katni rlrilway station. 

Q.T.8. a t  Kntni Dak Bungalow. Embedded in compound of 
BnM. bungalow W. of railway station, about 9 inches below 

ground level, 30 feet and 23' from S.E. and 7 feet and 
117' from N.E. corners of main building, 14  feet and 166' from 
N.E. corner of front verandah, 8 3  feet and 223' from N.E. 
corner of compound wire fencing, 112 feet and 34g0 from N.E. 
corner ot menials' quarters, and 95 feet from centre of road 
to railway station. 

Q.T.8. On platform coping of Bengal-Nagpur railway line, 
Bf)hI. 2 2  feet from dead-stop wall a t  Katni railway station. 

Q.T.8. On N. end of E. parapet of bridge No. 224, 29  chains 
,-,OM. S. of Katni railway stalion. 

Q.T.S. On N. end of E. parapet of bridge No. 352, about 19 
chaink N. of mile-stone No. 174, and between telegraph 

173 173 postsNos. - and -. 
18 19 

a.T.8.  On N. end of E. pa apet of bridge No. 356, about 7 
chains N.  of mile-stone No. 176, and between telegraph 

175 175 . 
posts Nos. -;-- and 4. 

L I 2.2 

Q.T.8. On N. end of E. parapet of bridge No. 361, about 1 8  
O M ,  chaius S. of mile-stone No. 178, and between telegraph 

178 178 posts Nos. - aud -. 
5 6 

Q.T.8. a t  Niwar Railway Station. Embedded about 6 chains 
=%, 9. of station building, flush with surface of ground, 

327 feet and 182' from S.W. corner of station buil- 
ding, 252 feet and 204' from S.E. corner of station master's 
quarters, and 27 feet W. of wire fencing. A rail post bearing 
letters %z. stands 5 feet W. of bench-mark. 

G.T.Y. On E. end of N. abutment of bridge No. 363 over 
noM, Niwar river, about 19 chains N. of mile-stone No. 180, 

170 179 and between telegraph posts Nos. - and -. 
18 19 

0.T.S. On N. cud of E.  parapet of bridge No. 365, about 13  
chains N. of mile-stone No. 182, and between telegraph 

181 i n 1  posts Nos. - and -. 
20 2 1 

o.T.8. On N .  end of E. parapet of bridge No. 369, about 14  
noM* chains 9. of mile-stone No. 184, and between telegraph 

184 184 posts Nos. - and -. 
4 5 

TO:ir* 

BJI~ 
64 A 

BY.137 
6 4 A  

M A  

BE 
IA A 

s 9  
u A 

= 
-1 
M A  

B z  
A 

~ 4 3  
M A  

B2 
G4A 

B* 
6 4  A 



PRECISE LEVETiLINQ IN INDIA, 1868-1909. 

Branch-Line 60A. (Katni t o  Nagpur). 

Deacnption of Bench-marks 

o.T.s. On N; end of E. parapet oE bridge No. 372, about 13 
BoM, cllains S. of mile-stone No. 186, and between telegraph 

186 186 
posts Nos. - aud -- . 

3 4 

On N. end of E. parapet of bridge No. 375, abo~lt  11 
BoM. chains S. of mile-stone No. 188, and between telegraph 

188 188 posts Nos. - and -. 
4 5 

G.T.8. 011 stone coping of F,. platform, oppositestationmaster's 
office at Sleemal~al)ad Il.oatl railway station 

o.T.8. a t  Sleemanabad Road Railway Station. Embedded flush 
with ~u r face  of ground, to  N.  of railway rest house, 
87 Feet and 40' from N.E. corner of front verandah of 

name, 65 feet W. of wirefenciug, and 207Ofrom S.E. corner of tank 
house at  S. end of E. platform. A rail post bearing letters G"T2 
stands 5 feet W. of bench-mark. 

0.T.s.  On N.  end oE IS. parapet oE bridge No. 377, about 28 
&, chains N. oE mile-stone No. 191, and between telegraph 

190 190 
posts Nos. and ,. 

l o  16 

o.T.8. On N. end of E. parapet of bridge No. 379, about 34 
B%, cllains 9. of mile-stone No. 192, and between telegrnpll 

191 191 
posts Nos. - and -. 

13 I4 

011 E. end of S .  parapet of bridge No. 382, about 5 
uoM. chaina W. of mile-stol~e No. 194, and between it and 

194 
telegraph post No. - 

1 '  

a T . 8 .  On rock in sifd on N. side of Dundi r a i lwg  statioll. 
0 

B.M. 

a.T.s.  On E.  end of S ,  parapet of bridge No. 385, ahout 3-b. 

,,OM. chains E. of mile-stot~e No. 196, and between telegr;~pl! 
I95 195 

posts Nos. - and -7. 12 l d  

0.T.s.  On N. end of E. parapet of bridge No. 387, about 15 
chains S. oE mile-stone No. 198, aud between telegrapll 

198 198 
posts Nos. - and -:. 

4 

o . T 8 .  On N. endof  E .  pnrapet of bridge No. 888, ahout 40 
,,OM. chains S. of mile-sto~~e No. 199, 28 chains N ,  oE mile- 

199 
ntone No. 200, and between telegraph posts NOS. 

199 and -. 
13 

nietnnce 
from 
KvLni 

milsa 

14'9 

'6'9 

'7'3 

1 7 ' ~  

19.4 

10.3 

22.8 

. 

24'3 

26'9 

, 

2 

Corrected Eleration 
Deaignativn of 
Bench-mnrke 

- -  

Dynamic I 
feel 

1422'272 

1404.902 

1406'183 

1398'707 

1363'652 

1351'457 

1345'738 

1348.901 

1323.902 

1z8zaoa7 

1272.550 

g 

10 

i a 

i . - b 
i 10 

1 1 :  

1 2 ;  

1 3  ; 

j a , - 
1 1 3  

1 4  ; 

1 5 ;  

l6  i 

&Uon*h 

feet 
1 4 2 2 . ~ ~ 6  

1404,939 

1406.220 

1398.743 

1363.690 

1351.495 

1345'77' 

134~'94' 

'3'j'v4j 

'282'06u 

1272'591 

Nbl.146 -- 
a A 

BM.147 
64 A 
- 

B_ME 
6 

BZS 
64 A 

B- 
M A 

B 3  
84 A 

Bxa 
M A  

t 4 A  

B z 4  
M A  

=6 
w A 

~ z e  
84 A 



DESCRIPTIONS AND HEIGHTS OF B ENCH-MARKS. 276 

Branch-Line 60A. (Katni to Nagpur). 
- 

Dsaipnntion 

Oeodetio 

i . - 1 
16 

11; 

: 8 
, -  : 17 

1 8 :  

: . - a 
: I 8  

i b 

i , - c 
I n  

1 9 ;  

2 0 ;  

21 i 

22 ' 

-- 
28 

* 

r)iet~nce 
from 
Katni 

rnilar 

30'2 

30'9 

3"3 

32'4 

53'0 

34'5 

36'5 

a88.6 

40.6 

4a. 6 

44.6 

45'7 

of 
~enel t -n~arks  

T°F:f:Cm. 
----- 

B e 7  e r a  

B C  
1j4a 

8111.189 - 
sr a 

, -0 
M A  

=I 
8 4 ~  

B ~ . l a a  
T i T  

B z 3  e r r  

c 4  
64 A 

D M 1 6 5  - 
84 A 

IIB1 18fi - 
84 A 

w 7  
64 A 

n e e  
64 A 

I 

Description of Bench-mark8 

On 1111per mark-stone of Lora G.T. Survey Hill Station, lat. 
23' 29' 41".53, long. 80' 9' 57".32. A principal s t a t i o ~ ~  of 
Calcutta Lo~igitudiual Series. (For full descriptiou ace Syuop- 
tical Volume). 

G.T.8. On N. end of E. parapet of bridge No. 390, about 14 
BoN. chains S .  of mile-stone No. 202, and between telegraph 

"02 20" 
posts Nos. -;- and -. 

3 4 

G.T.S. at Sihorr Road Railway Station. Embedded N. oE 

B%. railway station, flush with surface of ground, 262 feet 
and 170' from N. home signal, 105 feet and 265' from 

N.E. corner fencing post, 85 feet ft.om N. wire fencing, and 76' 
from tank house at  N. end of W. platform. A rail post bearing 
letters stands 4 feet W. of bench-mark. 

o.T.3. On stone copiug of W. platforn~, opposite 3rd class 
waiting hall at  Sihora Hoatl railway statiou. 

G T.S. On N. end of E parapet of bridge No. 392, about 28 
chains S. of mile-stone No. 204, and betwee11 telegraph 

204, 204 
posts Nos. - and ---. 

9 10 

0 T . s .  011 centre of E .  return wall of N. al~utment of bridge 
NO. 394 over Herou river, about 14 c h a i ~ ~ s  N. of mile- 

205 atone No. 206, and between telegraph posts Nos. - 
19 

205 
and -. 

20 

0.T.S. On N. end of E. pnrapet of hridge No. 397, about 14 
uoM. chains N. of mile-stone No. 208, and between telegraph 

20i  207 
posts Nos. - and -. 

20 Y 1 

o.T.s. On N. end of E. pnrapet of bridge No. 399, about I 
uoM. c h a i ~  N.  of mile-sto~~e No. 210. 

a.T.s. On N. end of E. parapet of bridge No. 402, about 1 
chain N. of mile-stone No. 212. 

a.Tg. 0 1 1  N. cnd of E. pnrapet of bridge No. 404, about 2 
c h a i ~ ~ s  S .  of milc-stone No. 214. 

a.T." On N. end of E. parapet oE bridge No. 408, about 3 
chains S. of mile-stone No. 216, and between telegraph 

21(i 216 
posts Nos. - and -;-. 

I 2 

a.T." On stone c o p i ~ ~ g  of W. plntform, opposite 3rd elms 
,,OM. waiting hall at Deori railway station. 

Corrected 

Dynamic 

feet 
1~28.787 

1263.102 

1261.517 

1259.576 

I 253.364 

1i53.204 

I 254.808 

1276.583 

1266. I 23 

1259.231 

I 26 I .205 

1264'347 

Elevation 

Orthometrio 

fed 
1928.851 

1263.146 

1262'561 

12jy.624 

1253.412 

I 253.252 

I 254.856 

1276.638 1 
! 

I 266. I 77 1 

1259.288 

I 261 .264 

1264'406 ; 

I 



278 PRECISE LEVELLING IN INDIA, 1868-1908. 

Branch-Line 60A. (Katni to Nagpur). 

Dosipation of 
Bench-marks Dintonce 

from 
liatni 

rnilm 

45'8 

46.2 

48,6 

50.5 

52.7 

53'8 

55'7 

s6" 

56.0 

56'2 

56'4 

1 . - b 
i 22 

2 3 ;  

a 
5 

: b  - 
i 23 

24 

25 : 

- 
; 2,s 

i h . -  
i 2 j  

2 6 :  

2 7 ;  

a 
. - 

p ;  

- 

BM.169 
XG- 

B ~ o  
BOA 

~ ~ . 9 5  
K S M  

EM98 - 
65M 

BM.97 
65 M 

F . 0  
66h1 

66M 

BM.lOO - 
6 6 ~  

66 at 

c 2  
66 M 

B~ 
65 M 

Deecription of Bench-mark 

G.T.3. a t  Deori Railway Station. Embedded S. of railway 
. BoM. 8tation, flush with surface of ground, 188 feet and 154" 

from line-clear apparatus a t  S. end of station, 174 feet 
and 100° from a gradient stone, 47 feet and 185O from S.E. 
corner of a pond, 136 feet from E. wire fencing, and 183' from 
S.E. corner of tank house at  S. end of E. platform. A rail post 
bearing letters ";,TZ stands 5 feet W. of bench-mark. 

a.T.s. 011 N. cud of R .  parapet of bridge No. 410, about 25 
C I I R ~ I I S  N. of mile-stone No. 218, and between telegraph 

217 217 
posts Nos. - a ~ ~ d  -. 

16 17 

O.T.8. On N. end of E. parapet of bridge No. 413, ahout 5 
&, c l l a i~~s  S. of mile-stone No. 220, and between telegraph 

220 220 posts Nos. - and ,. 
1 d 

Q.T.S- On N.  end of E, parapet of bridge Nu. 416, about 4 
BF)I. c11ai11 N. of mile-stone No. 222. 

@.T.s. On E. end of N. abutment of bridge No. 418, about 11 
B%. chains S, of mile-stone No. 224, and between telegraph 

924 294 
posts Nos. "-and L. 

4 5 

G.T.8. On N. end of E. parapet of bridge No. 419, about 32 
A. chains S. of mile-sto~~e No. 225, and betweeu telegraph 

225 
post. Noa. and -. 

1 1  

Q.T.S. On centre of S. return wall of E .  abutment of bridge 
B%. NO. 421, about 25 chains W. of mile-stone No. 227, 

227 227 
and betweeu telegraph posts Nos. - and 3. 9 

Q T.8. On stone coping of platform, opposite 3rd class booking 
;&, office at Jubbulpore rnilway station. 

&. railway dispensary, flush with ground level, 189 feet 
o.T.8. a t  Juhbul~ore  Railway Station. Embedded E. of E.I. 

and 87O from N.U. corner of compounders' quarters, 259 
feet and 28O from centre of S. parapet of bridge on Stanyon 
-road, 27 feet and 218' from parapet of well, and 206 feet and 
32.3' from 8.W. corner of latrine. A rail poat bearing letters 
:T$ stands 5 feet W. ol hench-mark. 

a t  Civil Surgeon'm Office, Jubhulpore. On stone paving 

BoM. of S. verat~dal~ close to S.E. corner oE main walls. 

a.T.8. a t  Deputy Commissioner's Kachnhri, Jobbulpore. On 
8tot1e paving at  E. end of 9. verandah of S. wing, just 
uuder last arch, and oppo~ite No. 19, Nazir'8 room, 

Small Cause Court. 

Colrected 

Dynemi0 

1258.650 

1264.794 

1271.306 

1272,886 

1306.882 

1335.178 

1352'115 

1350.656 

1332.688 

1340'73° 

1399.3~3 

Elemtion 

Orthometrio 

feet 
1 2 ~ 1 1 . ~ ~ ~  

1264.856 

1271.368 

1272.948 

1306'95.5 

1335'253 

1352'191 

I35O.93' 

133 ' ' 7~~  

1340'808 

'329'440 



DESCBIH'IONS AND HEIQHTS OF BENCH-MARKS. 

Branch-Line 60A. (Katni to Nagpur). 

Deacription of Bench.marka 

G.T.S. a t  Christ Church, Jubbulpore. Surroun- 
stenaard 1908 Bench ded by an iron r ~ i l i n g  and situated at N.E. 

corner of compound of church, 145 feet 
Erom N.E. and 257 feet from N.W. corners of church, and 
23 feet from N.E. corner feucing post. 

0 On S.W. corner of plinth of monument, (erected 
G'T'S'B.M. to officers of Ceutral Provil~ces who sacrificed their 

lives in the great famine of 1896-97) opposite new 
Circuit House, Jubbulpore. 

4 l B . M .  a t  new Circuit House, Jubbulpore. On stone paving 
1343'66 of front verandah close to N.W. corner of entrance 

porch. (P.W.D. bench-mark). 

Q.T.9. at Cantonment Small Cause Court, Jubbulpore. On 
BoM, centre of E. verandah close to wall. 

Q.T.8. On centre of N. parapet of bridge No. 3, about l4cl1ains 
BoM, E.  of mile-stone No. 1, on Great Northern rond. 

Q.T.6. On centre of W. parapet oE bridge No. 10, about 31 pM. chains N. of mile-stoue No. 3 from Jubbulpore. 

G.T.8. On centre of W. parapet of bridge No. 17 in Goari ghat 
=OM. bazar. 

G.T.9. On 2nd set, from bottom, of stone steps leading down 
BoM. from Fakirchand's temple, at  Goari ghat, on right bank 

of Nerbudda river, 39 feet W. of junction oE steps with 
W. margin oE road. 

Q.T.S. On E ,  end OE stone c o p i ~ ~ g  (at highest point) of re- 
tainiug wall on N. margin oE road up left bank oE Ner- 
hudda river. 

t On centre of W. parapet of bridge No. 24, about 40 
chains N. of mile-stone No. 7 from Jubbulpore. 
(P.W.D. bench-mark). 

Q.T.8. On centre of W. parapet oE bridge No. 25, about 7 
,,%. chains N, of mile-atone No. 7 from Jubbulpore. 

a.T.s. On centre of W. parapet of bridge No. 30, about 15 
,&, chains N. oE mile-stone No. 9 from Jubbulpore. 

at  Nigri Encamping Ground. Embedded close to well 
BUM. on W. aide of r o d ,  and about 1 foot below ground 

level; 18 feet and 125O from parapet of well, 74 feet 
and 7' from boundary pillar, 78 feet and 231' from centre of 
W. parapet of bridge No. 33, and 50 feet from centre of road. 

A referring pillar with inscription stands 5 feet W. of 

bencll-mark. 

0.T.s.  On centre of W. parapet of bridge No. 34, about 38 
BoM. chains S. of mile-stone No. 10 from Jubbulpore. 

Corracted 

Dynsmic 

fed 
1320"~j6 

1342.564 

1346.067 

1341 -308 

1326'599 

1279'040 

1255.948 

I 194.017 

1217.247 

1300*288 

1341.180 
b 

1295.938 

1303.957 

1331.875 
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56'9 

57' ' 

57'2 

57'7 

5R. I 

59'8 

'leg 

62.1 

62'4 

63'9 

64'3 

66. 

67'9 

Elevation 

Orthometrio 

1320'333 

1342'642 

1346.145 

1341 '387 

1326.677 

1279'117 

1256.026 

I 194.091 

1217.322 

1300-370 

1341.266 

I 296.024 

1304.043 

1331.964 
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Oeodetio 

! . - b 
i 27 

28/ 

i a . - 
j 28 

29 i 

30 1 

3 1 ;  

32 i 

3 3 ;  

i , - a 
i 33 

34 

35 i 

36 : 
i a 
% 

37 : 

of 

T " z r  
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B* 
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PRECISE LEVELLINQ I N  INDIA, 1858-1909. 

Branch-Line 60A. (Katni t o  Nagpur). 

Demoription of Benoh-mds 

G-T.8. On centre of W. parapet of bridge No. 35, about 8 
BoM, chains S. of mile-stone No. 11 from Jubbulpore. 

G.T.9- On centre of W. parapet oE bridge No. 42, about 31 
BF)M, chains N. of mile-stone No. 13 from Jubbulpore. 

Q.T.8. On stone paving at W. end of S. verandah of Bargi "s, police station, about 23 chains E. of mile-stone No. 14 
from Jubbulpore. 

On upper mark-stone of Lapeta G .  T. Survey Hill Station, 
lat. 220 59' 45".35, long. 790 50' 57".50. A principal station of 
Jabalpur Meridional Series. (For full description see Synop- 
tical Volume). 

Q.T.8. On centre of N. parapet of bridge No. 50, about 16 
BoM. chains E. of mile-stone No. 16 from Jubbulpore. 

Q.T.8. On centre of N. parapet of bridge No. 52, about 32 
BoM. chains W. of mile-stone No. 16 from Jubblrlpore. 

Q.T.6. 011 centre of W. parapet of bridge No. 55, about 35 
chains N. of mile-sto~te No. I9 from Jubbulporo. 

O.T.8. at  Sukri village. Embedded 13 feet W. of parapet of 
well S. of village, and about 2 feet below ground level ; 
118 feet and 80' from centre of E. p~rnpet  oE road bridge 

No. 59, 94 feet and 215' from S.E. corner of temple, ant1 210 
feet and 333' from N, distant signal of Sukri railway station. 
A referring pillar with inscription '2:; stands 5 feet E. of 
bench-mark. 

Q.T.8. On centre of W. parapet of bridge No. 62, about 34 
y%. chai~ills S. of mile-stone No. 20 from Jubbulpore. 

G.T.8. On centre of N. parapet of bridge No. 72, nbout 25 

BoM. chains E, of mile-stone No. 83 from J~lbln~lpore.  

G.T.Y. On centre of N. parapet of hrirlge No. 81, about 33 

BoM, 
chains W. of mile-stone No. 24 from Jubbulpore. 

t On centre of W. parapet of bridge No. 8-4 about 3 
chains 9. olmile-atone No. 25 from Jubbulyore. (P.W.D. 
bench-mark). 

Q.T.0. 0 1 1  centre of W. parapet of bridge No. 93 on Selwe 
ghat, about 14 chains N. of mile-stone NO. 27 from 
Jubbulpore. 

0.T.s. On centre of N. parapet of bridge No. 83, on top of 
Se l r a  ghst, about 29 chain8 W. of mile-I-e NO. 27 
from Jubbulpore. 

Diatanoe 
from 
Katnl 

m i h  

68'5 

70'0 

71 ' I  

73'7 

72'1 

73" 

76'0 

77'3 

77'8 

a?.I 
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84'2 

a 4 a 7  
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Designation of 
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, 

Corrected 

Dynamio 

fid 

1356,331 

1368.754 

1320.238 

1900.68~ 

1320.531 

1331.710 

1346.737 

1360.383 

1382,436 

1409'038 

1431'I'lO 

1437'24% 

1703.816 

1821.805 

Qeodetio 

38 i 

69 ; 

40 

i . - 1 i 40 

41 1 

42 

43 j 

i a . -  
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44; 

i , - 8 
i 44 

45 i 

I . -  
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46 ; 

47 ] 

Elevation 

Orthometrio 

fast 
1356~422 

1 3 6 8 0 8 ~ ~  

I320*328 

1900~811 

1320.622 

1331'805 

1346.834 

1360'481 

1382'53' 

1409'14' 

' 4 3 1 ' ' ~ ~  

1 4 3 7 . 3 ~ ~  

1 7 0 3 ' ~ ~ '  

1e21'949 
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n Z 9  
66 M 

BM.1 
06N 
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6 s N  

BX 
65 N 

BM.4 

B* 
66 N 

B M . ~  - 
66N 

% 66 N 

BM.8 
66H 

BM.9 - 
66 N 

B Y 1 0  - 
66s 

E l  
66 N 

B x  
661 



DESOBIPTIONS AND HEIQHTS O F  BENCH-MARKS. 879 

Branch-Line 60A. (Katni t o  Nagpur). 

a 

, 

' 

Donoription of Benoh-msrks 

Q.T.5. On centre of W. parapet of bridge No. 89, about 37 
BoM. chaine N. of mile-stone No. 30 from Jubbnlpore. 

O.T.S. On centre of W. parapet of bridge No. 93, ahout 27 
BoM. chains N. of mile-stone No. 31 from Jubbulpore. 

Q.T.8. On centre of W, parapet of bridge No. 95, about 28 
Box. chains N, of mile-stone No. 33 from Jubbulpore. 

Q.T.S. at Dhuma Dak Bungalow. Embedded in compound OE 
BoM. bungalow, and about 3 feet below ground level; 189 feet 

and 247' from S.E. corner of bungalow, 228 feet and 
262Ofrom S.W. corner of stables, 140 feet and 169" from centre 
of S. parapet of culvert on road to bungalow, and 105 feet from 
centre of main road. A referring pillar with inscription %*$ 
stands 11 feet E. of bench-mark. 

Q.T.8. On centre of W. parapet of bridge No. 103, about 34 Bs, chains N. of mile-stone No. 37 from Jubbulpore. 

Q.T.8. On centre oE W. parapet of bridge No. 105, about 37 
chains N. of mile-stone No. 38 from Jubbulpore. 

0.T.S. On centre of W, parnpet of bridge No. 112, about 23 
B%. chaine S. of mile-stone No. 80 from Jubbulpore. 

Q.T.9. On centre of N.  parapet of bridge No. 119 over Bs, Sher river, about 6 chains W. of mile-stone No. 42 
from Jubbulpore. 

0.T.S- On centre of N. parapet of bridge S o .  133, about 16 
BoM, chains W, of mile-stone No. 44 from Jubbulpore. 

0.T.S- On ceutre of W. parapet of hridge No. 141, about 27 
chaina N. of mile-stone No. 47 from Jubbulpore. 

Q.T.9. a t  Lakllnadon Dak nungalow. Embedded in compound 
, of bunanlow, andallout 2 feet below ground level; 121 feet 

and 335' from N.W. corner of I)ungalow, 122 feet and 
35' from N.W. corner of latrine, 178 feet and 18O from N.E. 
corner of kitchen, and 237 feet from centre of main road. A 
referring pillar with inscription %:$ stands 6 feet W. of bench- 
mark. 

O.T.s. On centre of W. parapet of bridge No. 144, about 12 
cllsins 5. of mile-stone No. 48 from Jubbulpore. 

o.T.s. On centre of W. parapet of bridge No. 150, about 27 
chains S. of mile-stone No. 50 from Jubbulpore. 

0.T.S. On centre of N. parapet of bridge No. 160, about 16 Bs, cllaiua W, of mile-sto~~e No. 52 from Jubbulpore. 

0.T.s. On centre of W. parapet of bridge No. 173, about 28 
HoM. cbaine N, of mile-stone No. 55 from Juhbulpore. 

Distanoe 
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88.0 
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280 PRECISE LEVELLING I N  INDIA, 1868-1900. 

Branch-Line 60A. (Katni to Nagpur). 

Demgmtion 
Bench-mark8 

Qeodetio 

68 ; 
! 

69 

60 1 
i a 

61 1 

Distcrnce 
from 
Kat.ni 

m i l u  

112.5 

115'9 

118.1 

of 

T"zr 

Ea 
6 5 N  

B 2 9  
6 s  3 

B ~ o  
6 6 s  

"2' 
6 5 N  

Deeoription of Bench-marks 

@.T.8. a t  Ganeshganj village. Embedded on W. side of main 
BoM. road opposite its junction with branch road to village, and 

about 2 feet below ground level ; 114 feet and 237' from 
centre of S. parapet of culvert on branch road to village, and 30 
feet from centre oE maill road. A referring pillar with inscripti011 
tTl' stands 5 feet W. oE bench-mark. 

o.T.s. On centre of W. parapet of bridge No. 183, about 8 
Bou. chains N. of mile-stot~e No. 58 from Jubbulpore. 

G.*.s. 011 centre of N. parapet of bridge No. 190, about 11 
noM. chains W. of mile-stone No. 59 from Jubbulpore. 

O.T.6. On centre of W. parapet of bridge No. 200, about 16 
B".. chains S. of mile-stoue No. 61 froru JubLulpore. 

Q.T.6. at Chappara Dak Bungalow. Embedded on W. side of 

62 

63 1 

64 1 

65 1 

66 / 
i a 
I63  
! 

67 i 

i 

68 j 

BnM. road opposite bu~~galow,  and a b o ~ ~ t  2 feet below ground 
level; 124 feet and 129' from S.E. corner of stables, 42 

feet and 32Z0 from mile-stone No. 65, a~rd  73 feet from centre 
of main road. A referring pillar with inscription %T2 stands 
5 feet W. of bench-mark. 

o.T.8. On centre of W. parapet of bridge No. 223 over Wain- 
BoM. ganga river, about 13 chains S. of mile-stone No. 65 

from Jubbulpore. 

o.T.3. On centre of W. parapet of bridge No. 315, about 34 
BoM. chains N.  of mile-stone No. 68 from Jubbulpore. 

0.T.Y. On centre of W. parapet of bridge No. 310, about 15 

noM. chains S. of mile-atoue No. 69 from Jubbulpore. 

o.T.6. On centre of W. parapet of bridge No. 307, about 23 

B%O1. chain. N. of mile-.tone No. 71 from Jul)bulpore. 

o.T.8. On centre oE W. parapet of bridge No. 300, about 5 

BF)M. 
chains S, of mile-&one No. 73 from Jubbulpore. 

t On W. parapet oE bridge No. 295, about 34 chains S .  nE 
mile-stone No. 74 from Jubbulpore. (P.W.D. bench- 
mark). 

G.T.5. at Bandol village. Eml~edded in front of pdice outpost 
on W, side of road, and abmut 2 feet below grou~ld level ; H4 
feet and 297' from S.W. and 91 feet and 276' from 

N.W. corners of police outpost, and 33 feet from centre oE road. 
A referring pillar with inscl.iption %T$ atanda 4 feet W. of 
bench-mark. 

o.T.5. On centre of W. parapet of bridge No. 289, about 20 

BoM. chains S. of mile-stone No. 77 from Jubbulpore. 
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DESCRIPTION8 AND FIEIQHTS OF BENCH-MARKS. 

Branch-Line GOB. (Katni to Nagpur). 

D e d p t i o n  of Bench-mark8 

f On flat projecting plinth of mile-stone No. 78 from 
Jubbulpore. (P. W.D. bench-mark). 

f On flat projecting plinth of mile-atone No. 79 from 
J~rblulpore. (Y.W. I). beuch-mark). 

a-T.s. On centre of W. parrpet of bridge No. 284, about 25 
noM, chaius S. of mile-stone No. 79 from Jubbulpore. 

0.T.S- 0 1 1  centre of W. parapet of bridge No. 279, about 22 
BoM. chains S. of mile-stoue No. 81 fvoro Jubbulpore. 

O.T.6. On c e ~ ~ t r e  of IC. ~ ~ a r a p e t  of bridge No. 273, about 1 
B°K cl~ain S. of wile-stone No. 84 from Jubbulpore. 

0.T.Y. a t  Seoni Circuit House. Embedded in compound of 
BnM. circuit house, and about 2 feet below ground level; 271 

feet rod II2O froro S.15, cornpr of circuit house, 231 feel 
and 54' from N.E. corner of Divisional Forest Office, and 56 feet 
from ceutre of main road. A referril~g pillnr with inscriptiou 
%:& atauds 5 feet W, of bench-mark. 

0.T.s. 0 1 1   tone paving of E. verandah of main dispensary, 
B.M.  close to main wall, and between doors of warda 

Noa. 2 and 8, Seoni. 

0.T.Y. On cer~tre of E. parapet of hridge No. 265, about 2 
BoM. chains N. of mile-stoue No. 88 from Jubbulpore. 

a.T.8. On centre of E. parapet of bridge No. 263, about 27 
cl~aiuv S. of mile-sto~~e No. 89 from Jubbulpore. 

0.T.s. On centre of E. parapet of hridge No. 260, about 1 
BoM. chain Y. of mile-stone No. 91 From Jl~bbulpore. 

0.T.s .  On centre of E. parapet of bridge No. 265, about 9 
cbrrius S. of mile-stone No. 93 from Jubbulpore. 

Q.T.8. On c ~ n t r e  of E. parapet of bridge No. 251, about 32 
noM. chaius S. of mile-atone No. 95 from Jubhulpore. 

0.T.s.  at S~~k tn l ao  Inspection Bungalow. Embedded in com- 
&. pol~nd of bungalow, and allout 2 feet below ground level ; 

16!3 feet and 83'  fro^,^ N.E. corner of bungalow, 140 
feet and 126' from S.E. corner oE out-houses, 35 feet E. of parapet 
of well, 66 feet W. of centre of main road, and 82 feet N ,  of 
ceutre or brlrnch road to bu~~galow. A referring pillar with 
inscription yz cltand~ 6 feet W. of bench-mark. 

0.T.s.  On centre of W. parapet of bridge No. 247, about 19 
BoM. chains S. of mile-stone No. 98 from Jubbulpore. 
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PRECISE LEVELLING IN INDIA, 1858-1608 

Branch-Line 60A. (Katni to  Nagpur). 

Distanoe 
from 
hatn l  

milw 

158.1 

161.0 

163'5 

164.1 

167.1 

168. 

170.5 

.6 

Description of Benoh.marks 

a T . s .  On centre of W. parnpet of bridge No. 2 3 4 ,  about 40 
B%. chailis N. of mile-stone No. 102 from Jubbulpore. 

O.T.s. On centre of W. parapet of bridge No. 190, about 29 
noM. c h a i ~ ~ s  S, of mile-stone No. 105 from Jul~bulyore. 

G.T.S. a t  Korai Dnk Bungalow. Embedded in compound of 
DoM. bungalow, nud about 2 feet I~elow ground level; 1 8 0  feet 

and 29g0 I'rom N . W .  H I I ~  1 8 7  feet mid 315' from S.W. 
coruers of buugnlow, and 23 feet from centre of rcaiu road. A 
referring pillur with inscriptiou :y stands 6 feet E. of bBuch- 
mark. 

G.T.O. On centre of N. parapet of bridgc No. 1 8 6 ,  about 38 
=OM, cllains W. oE mile-stoue No. 107 from Jubbulpore. 

a.T.8. On centre of W. parapet of bridge No. 179, about 40 

, 
chaius N. of mile-atone No. I I I from Jubbulpore. 

0.T.S. o n  ceutre of W. parapet of bridge No. 176, nbout 7 
BoM, chains S. of mile-sto~le Xo. 112 from Jubbulpore. 

Q.T.8. OU centre of W. parapet of bridge No. 1 6 9 ,  about 10 

n%. chains N ,  OF mile-stoue No. 1 1 4  from Jubbulpore. 

0 T.8- a t  Khawasa Inspection Bungalow. Ernbedled at  N.E. 
corner oE compound, and allout 2 feet I,elow gro~lnd level ; 
215 feet R I I ~  74.O I'rom N.E. corner of I~ln~galow, 99 feet 

and 161 '  from S.W. corner of police outpost, and 30 feet M'. of 

ce~btre of rnnili road. A referring pillar wit11 iuacription On:2 

stands 6 feet W. of bench-murk. 

O.T.8. On N. end of E. parapet of bridge No. 163, about 38 
noM, chains S. of mile-stone No. 49 from Nngpur. 

a.T.8. On centre of W. parapet of bridge No. 163, about 38 
chnius S. of mile-stoue N o  49 from Nagpur. 

a.T.% On N. end of E. parapet of bridge No. 119, about 20 

noM. chains S, of m~le-stone No. 46 from .hicrgpl~r. 

Q.T.8. On S. elid of W. parapet of hrilige No. 1 4 2 ,  about 15 
BoM. chains 9. of mile-&tone No. 43 from Sagpur. 

a.T.8. On S. end of W. pnnpet of bridge No. b33 ,  a b o ~ ~ t  6 

B%. chains N. of mile-stone No. 4 1  from Sagpur. 

G.T.8. at Deolapnr Police Outpost. E m h d d d  about 9 inches 

,,OM, 
below ground level, and 61 feet and 271°from S.E. corner 
of outpost; 26 feet and 335' from N.  W.  corner of nearest 

constables' quartera, 315 feet and 11' from p ~ ~ r a p c t  OE well in 
encamping ground, aud 57 feet from ceutrc of main road. A 
referring pillar with letters z:z atsuds 8 feet W. of bench- 
mark. 

Designation of 
Bench-msrka 

Geodeti0 1 Tier. 
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65 0 

B= 
brio 

173.2 

176.0 

179.0 

, .6 

181 .3 



DESCRIPTIONS AND HEIQHTS O F  BENCH-MARKS. 

Branch-Line 608. (Katni to Nagpur). 

Distsnce 
f r u ~ ~ ~  
Katni 

m16sr 

184.8 

187.2 

,a9. 

191. 

193'4 

19j.2 

196.8 

198.0 

203'5 

203.7 

204'9 

207. 

209.g 

Doscription of Bench.rnarb~ 

a.T.8. O n S . e n d  o f W .  parapet of bridge N o . 1 2 6 ,  a b o u t 3  
noM. chaius N. of mile-stone No. 39 I'rom Nagpur. 

@.T.B. O U  S. end of W. parapet of bridge No. 119, ahout 9 
no?. chaius S. of mile-sto~ie No. 37 from Nagpur. 

@.T.j. On S. end of W. parapet of I)l.idge No. 112, about 37 
noM, chains 9. of mile-stone No. 35 from Kagpur. 

Q.T.5. 0 1 1  S. end of W. parapet of bridge No. 1 11, about 33 
chains S. oE mile-sroue No. 33 from Nagpur. 

Q.T.8. On S. end of S. wing wall OF W. parapet of hridge No. 
BoM, 102, ahout 28  chait~s N. of mile-stoue No. 31 from 

Nagpur. 

0.T.s. On S. end of S.  wing wall of W. parapet of bridge No. 
,,OM, 95, about 40 clraius N. of mile-stoue No. 28  From Nog- 

pur. 

0.T.s.  011 N. end of E. parapet OF bl.idpe No. 90, allout 35 
uoM. cha i~ ls  S. oE mile-stone No. 27 from Nagpur. 

0.T.s. a t  Mansar Dak Bungalow. Elnbedded in compound of 
B$. bungalow, and about 3 feet below g r o l l ~ ~ d  level; 6J fee t  and 

. 128" from N.E.  aud 6 7  feet altd 67' from S.E. corners 
of front o r  E .  v e r a u d ~ h  of bul~galow, 236 feet and 269' from 
mile-stoue No. 25, aud 96  feet from parapet of well. A referriug 
pillar with letters %T$ ~ t a n d s  7 feet E. of be~~cli-mark.  

Q.T.8. On S. end of E. parapet of I~ridge No. 84, about 21 
noM, clieins S. oE mile-stone No. 21 from Nagpur. 

O.T.8. O n  N. end of W. return wall of N.  a b u t r n e ~ ~ t  oE 
bridge No. 81, about 25 chains N. of mile-stone No. 21 
from Nagpur. 

a.'r.s. 0 1 1  S. etld of W. parapet of bridge No. 77, about 18 
noM. cLaius N. of mile-stoi~e No. 18  from Nagpur. 

0.T.Y. Embedded on W. side of road, and about 2 feet below 
noM. ground level; 56 fret and 848' from mile-stoue 

No. 18 from Nl~gput.; and 25 feet from centre of 
maiu road. A referring pillar with letters t::' stauds 8 feet 
E. of beuch-mark. 

O.'r.s. On S. end of W. parapet of bridge No. 73, about 11 
,,%. C I I ~ ~ I I S  S.  of mile-stone No. I 7  from Aagpur. 

Q.T.3. On 1t. end of E .  wing wall of N.  a l ~ u t n ~ e l ~ t  of hridge No.  
&, 61, about 4 chlrins N. of mile-stone No.'l4 from Nag- 

pur. 

0.T.S. On lower projecting course at  W. end of S. return wall 
of  W .  abutment of hridge No. 58 over Kaohan river, 
about 4 chaiu E, of mile-stone No. 12 from Nagpur. 

llsaienutlon of 
Bencl1.118e.rke 

, oeodslic 

- 

90 i 

91 

i - a 
i 91 

92 ; 

93 / 

i . - a 
i 93 

94: 

i a 

; h 

i 
96 / 

96 

97 ; 

98 j 

i . - a 
98 

' b  

: a  

Corrected 

Dyn~mic  

feel 
1271.621 

1262.516 

1297'941 

I 207.653 

I 105.492 

1ogz.710 

I I 13.506 

1069.173 

1027'238 

1003.757 

987.416 

977.774 

957.622 

91 I a296 

933.046 

'I'UP,)CI.O- I p11iu 

"3 
6i o 

66 o 

B E 4  
65 o 

DM.1?5 - 
68 o 

8 ~ 8  
65 u 

81.127 
65 0 

-0 
65 o 

B= 
 SO 

B z 0  
6 6 0  

66 0 

c2 
66 o 

%a 
66 0 

66 0 
B1ll( 

B S 6  
66 o 

Bar.lea 
6 6 0  

Elernlion 

Orthometrio 

Jest 
1271.1126 

1262';20 

I ~98.151 

1207.853 

1105.678 

10ya.894 

1 1  13.696 

1069.356 

1027'414 

1003'933 

987.592 

977.948 

957.792 

91 I .458 

933.212 



PRECISE LEVELLING I N  INDIA, 181-1908. 

Dwignabion of 
tlencll-lllnrk8 L)islanre 

tralll, 
Katnl 

mi& 

,,I.3 

212.0 

212.8 

213'1 

214.8 

217.6 

219.8 

'I9.9 

221 .S 

222.6 

223'1 

211.6 

QwdeLie I 
gg j 

100;  

101 

102:  

:' 
i 102 

103: 

1 0 ,  

105: 

. - 
i lo6 

,M. 

i . - 
ilU6 

i 1 . - 
i lM 

107 

. 

'l'opl~urr 
puic 

B 3 7  
66 0 

!!!?!! 
66 0 

ED 
b6 0 

B!!* 
66 u 

B z  
66 0 

0- 
66 u 

8"8 
66 0 

Bz 
6b 0 

Be 
6 6 0  

, 
66 0 

660 

Be 
65V 

66 0 

Branch-Line 608. (Katni to  Nagpur). 

Dareription of Bench-marla 

Q.T.S. On W. end of N. parapet of culvert No. 28, between 
0 699 693 B.M. telegraph posts Nos. - and -. 

1 2 

Q,T.s. at  Kamptee Railway Station. Embedded in N. verm- 
IIUII  of station, flus11 with pavement, I ~ e t w e e ~ ~  windows ot' 
latokitlg office and Illggmge room, 1 foot from main wall, 

and 8 feet E. of weighing machiue. 

e T . 8 .  On N .  e u ~ l  of W. wing wall of N .  abutment of bridge zM. No. 41, about 2 chnius N. of mile-stone No. 9 from 
Kagpur. 

Q.T.*. at  Cl~rist Cborch, Kamptee. On top step of maill or 
ByM. S. en l ra~~ce ,  at  foot of W. column. 

o.T.rj. On E. end of S. parapet of bridge No. 31, about 1 chain 
noY. W. c~f m~le-stone No. 7 Erom Nagpur. 

9.T.S. On E. end of N. wing wall of E. abutment of bridge 
nos. N O  25, about 6 chnius E, of mile-stone No. 4 from 

Nngpur. 

Q.T.S. 0 1 1  E. end of S. parapet of bridge No. 14, about 24 
chains E. oE mile-stone No. 2 from Nagpur. 

O.T.8. r t  Indora village. Ernlledded 011 9. side of road opposite 
BnH. village, and a l~out  2 feet below ground level ; 31 feet and 

315' from parapet oE well, 1 0  feet and 18' f r ~ m  N. corller 
(neareat road) of plinth of temple, 50 feet and 56' from centre of 
9. purapet of I~ridge No. 11, 44 feet aud 168' from mile-stone 
No. 2, and 22 feet from centre of main road. A referring pillar 
with letters zT$ stands 6 feet E, of bench-mark. 

o.T.8. On centre of 9. parapet of bridge No. 10, about 9 chains 
B%PU. W. of mile-done No. 2 from Nagpur. 

0.T.S. On N.W. corner of northern one of three tomb., about 
6 cl~ains S.E. nE Motil~ttgh overbridge, and about 4 mile 
N. oE railway atation, Nagpur. (P.W.D. benchmark). 

0.T.H. On 3rd step from bottom of flight of steps on N. ride of 
,,OH. District Court, Nngpur. 

0.T.S.  a t  Naepur. Surrounded by an imn rnili~lg 
titmdard Bench 811d 81tll;lted 22 feet W. of obelisk, 103 1907 

feet From rentre of W ,  parapet of hridge 
No. 1,  and 147 feet fr0111 junction of Anjani Jail and 
Museum roads. 

0.T.X. a t  S a ~ p u r  Rnilway Station. Embedded ahout 1 foot 

'2. below flooring of N.  verandah of reservoir, 8 feet from 
its N.W. coruer, 14, 14 and 15 feet from N.E., S.E., 

and N.W. corners respectively of N. verandah, and 4 feet from 
N. wall of reservoir on which letters l3.M. are cut immediately 
below W. end of W. window. 

Corr8ctsd 

Dynamic 

feat 

~ 1 9 . 4 3 1  

939'893 

918.163 

934.065 

946.613 

951.640 

987.397 

979.776 

. 

983.392 

4 

1018.119 

1019 .98~  

1012 '50~ 

glsrstian 

Ortllarnetria 

feet 

9 1 ~ ~ ~ ~ 8  

940.06~ 

928.333 

934'236 

946.786 

951.816 

987.581 

979'958 

983'575 

1013'611 

1018'309 

1010'171 

1011'697 



DESORIPTIONB AND HEIGHT8 OF BENCH-MARKS. 266 

Designation of 
Bench-marks 

- 
Distance 

from 
Frmzepor 

m i b  

0'0 

2'2 

'5'3 

20.8 

27'1 

40'1 

47'2 

51'9 

63.6 

74'8 

8 i . z  

87'3 

90'9 

- 

Main-Line 61. (Ferozepore to Meerut). 

Q.T.S. Bench Mark at  Ferozepore. Embedded due W. of 
Volunteer Instructor's quarters, on d.  side of Grand Trunk 
Road near a tank. I t  is 298 feet and 100' to base of a well, 343 
feet and 78' to N.W. corner of out-offices of Volunteer 
Instructor's house, and 86' to S.W. corner of house itself. 
The old sentry box still exists 10 feet S.E. of bench-mark. 

... Destroyed. ... ... . . 

... Destroyed. ... ... ... 

... ... Destroyed. ... ... 

Dupru Thana Bench Mark. Stone B.M. embedded on S. 
side of road, about 50 pards f'rom N.E. corner of thana, between 
27th and 28th mile-stones from Ferozepore. 

Mainawala Bench Mark. Stone B.M. embedded on S .  side 
of road, opposite thana, facing encamping ground. 

Top oE mile-stone No. 48 from Ferozepore and No. 28 from 
Ludl~iana. 

Jagraon Bench Mark. Stone B.M. embedded on S. side of 
road at  N.E. corner of chauki near Tehsil. 

Dhaka Chauki Bench Mark. Stone B.M, embedded oppo- 
site encamping ground at Chauki, Ludhiana Division, on 
N, side of road between it and chauki. 

... Destroyed. ... ... ... 

G.T.S. Bench Mark at  Doraha. Stone embedded between 
police cl~auki aud Grand Trunk road, about 1 foot below 
grouud level ; 46 feet and 212' to centre of N. entrance 
to chauki, 230 feet and 33' to S. edge of platform of well, 

near encamping ground, 374 feet and 112' to  B.M. No. i, 
11 

and 66 feet to centre of Grand Trunk road. 

0.T.s. On plintl~ at  N.W. end of N.E. parapet of bridge over 
,,OM. canal near Doraha encampiug ground. 

O.T.S. On S. parapet O E  bridge No. 399 on Grand Trunk 
,,OM. road,  bout 36 chiins towards Doraha from mile-stone 

Amhala 62 
Ludhiana 9 ' 

Correoted Elevation 
-- 

Dynamio Orthometrio 

I 



PRECISE LEVELLING I N  INDIA, 1868-1908. 

Main-Line 61. (Ferozepore to  Meerut). 

Distaucre 
from 

Fero~epore 

nilsr 

91'9 

95'4 

97'5 

,,,.8 

101.2 

, . 

',,'.5 

R9'3 

101.4 

hsmiption of Bench.merka 

G.T.S. On N. parapet of bridge No. 400 on Grand Trunk Bs, road, about 31 chains towards Doraha from mile-stone 
Ambala 63 
Ludhiaua 8 ' 

G.T.s. On N. parapet of bridge No. 401 on Grand Trunk 
BOM, road, about H chains towards Ludhianafrom mile-stone 

Amhala 66 
Ludhiana 5 ' 

G.T.S. 0 1 1  N. parapet of bridge No. 402 on Grand Trunk road, 
BoM, about 16 chaius towards Ludhiana from mile-stone 

Am hala 68 
Ludhiana 3 ' 

G.T.3. On S. end of W. stone coping of island platform in 
BoM. front or to w. of main platform at  Ludhiaua railway 

atation. 

Q.T.9. On stone flooring at S.E. corner of exit passage, near 
door leading into comhined telegraph and station mas- 
ter's ofice a t  Ludhiana railway station. 

G.T.8. On N ,  end of E .  stone coping of island platEorm in front Hs. of main platform at Ludhiana railway station. 

0.T.S. On stone flooring flush with 9th step (from bottom) ou 
BF)M, W. side of clock tower, Lutll~iana, near S.W. buttress. 

G.T.S. at District Judge's Court, Ludhia~la. On 3rd stone step 
O M  on S. side of building, near E. end of 2nd arch from W. 

G.T.8. at Deputy Commissioner's Kachahri, Ludbiana. On 
atone flooring of S. verandah, near let  door from E .  and 
just below small window. 

a.T.8. On e. end of lowest stone step in front oE N. door of 
BF)M. Church oE England, Ludhlaua. 

G.T.8. at Ludhiana. Enclosed by an iron railing 
1904 Mark 11 feet aqnare, and situated in S.W. cor- 

ner of church compound, 33 feet and 217' 
to S.W. corner oE compound wall, 139 feet and 47@ to S . W .  
corner of church, and 188 feet and 356' to S.E. corner of 
chaukidar's hduse. 

On ground level mark-stone of Kado G.'P. Survey Tower 
Station, ]at. 30' 46' 37".21, long. 76' 3' 3O.20. A pr i~~cipal  
atation of R a h u ~ ~  hferidional Series. (For full description see 
Synoptical Volume). 

Khunnah Bench Mark. Stonc B.M. embedded on N. aide 
of road, a little to E.  of tehsil gate at  encamping ground. 

Designation 
Beoch.marka 

aoadetio 

! 
1 3 
i n  

1 4 
1 

i 5 . - 
j 11 

j , - 6 
i 11 

i , - 7 
i 11 

i 8 
i f i  

! . - 9 
i 11 

i p  
i l l  

11 
f i  

j 12  

i ' 3  . - 

i , - a 
j 11  

12 j 

of 

Topow 
phio 

BM.4 
63H 

B M . ~  
Eli 

B Z  
6 3 B  

% 
53H 

e M . 8  
638 

= 
63H 

B M . , ~  
WF 

BI.11 
6 3 B  

B% 
c a t ,  

%a 
b 3 B  

K 4  
6YB 

B E 6  
6YB 

BM.l8 
6 8 ~  

Comoted 

Dynamic 

feet 
840 .68~  

833.350 

822'484 

810'264 

809.944 

810- 178 

808'663 

Ro8-lr4 

810.947 

806.145 

807.019 

863.603 

863.191 

- 
Elovation 

Olthometfio 

p e r  
840.255 

8 ~ 2 . ~ ~  

822*061 

809.848 

809,528 

809.762 

808.247 

807"%9 

810'53~ 

805'73' 

806'614 

863'159 

86"755 

4 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARK& 

Main-Line 61. (Ferozepore to Meerut). . 
Distance 

from 
Fe'ozepore 

milar 

111'1 

122'2 

'33" 

143.1 

143.2 

143.2 

143'j 

144'2 

r44.3 

144'8 

144.9 

145.0 

144' I 

IJ4') 

Deactiption of Bench.marka 

Barah Bench Mark. Stone B.M. embedded alongside thana 
gate a t  encamping ground, between E. side of tliana and Trunk 
road. 

Ungana Bench Mark. Stone B.M. embedded near N.E.  
corller of thana, opposite encamping ground. 

Moghul Sarai Bel~ch Mark. Stone B.M. embedded close to  
Trunk road in  front  of new sarai a t  N.W. corner of encamping 
ground. 

901'6A On upper stone step of most weaterly door of St .  Paul's 
Church, Ambala, under tower just outside wooden sill. 

+ 0 1 1  stone plinth on W. ride of Royal Horse ir t i l lery 
Memorial (1877-81), in compountl and to  N.E. of S t .  
Paul's Church, Ambala. 

O.T.S. At Ambalu. Situnted in c o m p o u ~ ~ d  of S t .  
Standard 1904 hInrk Paul's Cl~urch  to N. of \building ; 3 chains 

and 3 2 1 °  to centre of N.W. gate of church 
compound, 6 chains and 215' to  extreme N.W. corner of cllurch, 
4 chains and 114' to  centre of gate-keeper's lodge near N.E. 
gute of church compound, and 1 chain to  N. compound wall in a 
direct line. 

G.T.8. at  Station Hospital, Ambala. On stone flooring oE S.W. 
BoM. veraudah of block No. 6 (Laboratory). 

G.T.8. a t  Roman Catholic Church, Ambala. O n  upper stone 
,,OM. step of door leadiug into right aisle. 

, + at  Romnu Catholic Church, Amhala. On monument 
etoue marking site of altar of old church. 

0 .T.s .  at  Aml)aIn Cantonment Railway Station. On stone co- 
B21. ping ~t N IV. end of ( R )  platEorm on Punjab main line, 

 direct!^ under overt~ridge. 

0.T.S. a t  Ambala Cantonment Railway Station. O n  stone 
BoM. flooring of main platform, near wall, under N.mr. name- 

plute. 

0.T-5. a t  Ambala Cantonment Railway Station. O n  stone co- 
ping of main platform (A) in front of S.E. narne-plate. 

Q.T.9. at  Weslepan Chnrcb, Ambala. On flooring of main en- 
HoM. trance under steeple tower. 

Q.T.8. at  No. 2 Section Hospital, Ambala. On stone flooring 
u& in centre of N.Lv. rerandall of block No. 8 (Family 

Hospital ward). 

Desipnnlion 

Oeodelic 
-- 

13 

1 4 ;  

15 i 

16 

j . - 1 
: 16 

2 . - 
: 16 

i 3 

i . - 3a 
j 16 

3b . - 
i 16 

i 3c 
' T " o  

i 3 d  . - 
: 16 

i , 3e - 
i 16 

: 4 -- 
16 

.- 
16 

t 

of 
Benel~.lnarks 

Topogro. 
phic 

B"." 
69 t) 

~8 
63 B 

BM.19 - 
63 B 

E0 
63 t) 

BM21 
TKK 

B".22 
63 H 

B 3  
sa u 

~4 
63 H 

BM.26 
-GT 

BM.26 
63 1( 
- 

c 7  
63 H 

BM.28 
69- 

nM.ne - 
63 u 

"?.ao 
63 t! 

C m c t e d  

Dynamic 

feet 
870. I 70 

873.856 

887.966 

gol.143 

901.646 

902.973 

g01.172 

897'523 

898.097 

898.475 

898.063 

897.603 

904.849 

906.1 14 

Elovation 

Orthometrio 

8&7j6 

873.426 

887.535 

gC0-714 

901 '217 

901.543 

900.743 

897.096 

897.670 

898'047 

897.636 

897.182 

904.418 

905.683 
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Main-Line 61. (Ferozepore to Meerut). 

Designation or 
Bench-marks Distance 

from 
Femzcpore 

Description of Benoh-marks 

Q.T.Y. a t  No. !? Section Hospital, Ambala. On stone flooring 
BoM. of N.W. verandah of block No. 2 (Office and Surgery). 

G.T.S. at Royal Horse Artillery Lines, Ambala. On stone 
,,OH. flooring of S .  verandah of block No. 2 (canteen) on E. 

side of door No. 6. 

a.T.8. at Royal Horse Artillery Lines, Ambala. On stone 
B?I, floorirrg of E. verandal~, uear atill, hetween doors Nos. 7 

and 8 of hlock No. 43 (Sergeants' Mess). 

Mnlana Bench Mark. Stone B.M. embedded in S.E. corner 
of eucampi~lg ground, a l ~ o r ~ t  20 yards W. of pillar. 

I 165-7 / Chapar Bench Mark. Stone B.M. embedded near thane. 

Jagadhri Bench Mark. Stone B.M. embedded a t  chauki 
opposite encamping ground. 

Madalpur Bench Mark. Stone B.M. embedded near hridge 
of that name, on S. side of road, and W. of western Jumna 
canal. 

Sirsawa Bench Marl:. Stone B.M. embedded in front of 
Sarai doorway. 

Punjab and Delhi Railway Bench Mark. A pakka pillar 
75 feet E. of 40th mile and nbout 5 chains from Budi nala, 
near Sirnawa, crbout 30 chains back from junction of Graud 
'I'runk road and railway line. 

Saharanpur G.T.S. Rench Mark Embedded helow ground 
level, 121 feet E. of bridge across Eastern Jumna Caual a t  Megh 
Chapar Falls, and 35 feet N. of Grand Truuk road to Ambala; 
83  feet from N. wall of I r r i ga t io~~  bullgalow at  Falls, 3 chains 
from S.E. corner of sub-overseer's bungalow, and 9 feet 9. oi 
pyramidal block of masonry on which letters are cut. 

Eastern Snmr~a Canal Bench Mark. Surface of stone alab on 
left Imnk of caual falls. 

Punjab nntl Eelhi Rnilwnp Bench Mark. On parapet ol 
bridge over rajl~aha, ncar railway croasiug over Grand TCI I I I~  
road to Ambala, nbout :! miles from Sabarar~pur. 

Destroyed ... ... . . . 
On upper surEace of inner circle oE well, near chauki, on N 

side of road nbout halfway between 7th and 8th mile-stones. 

Bhatkheri Bench Mark. Subnidiary B.M. emhedded or 
S.W. aide of road, al~out llalfway between 8th and 9th mile 
stones, near v i l l a~e  of that name. 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 61. (Ferozepore to Meerut). 

Description of Bench-marks 

Deoban Bench Mark. Stone I3.M. emhetltled on Tl'. side, 
at j unc t io~~  of roads from Bijnor and Meerut to Dcoban. 

Top of mile-stone M u z a f f a ~ u a ~ a r  4 miles itt 1t;impur village. 

Muznffarnagar Bencll Mark. Stone J3.M. embedded on N. 
side of post ofice, and near geueral mile-post. 

Top of mile-stone Muznffarnagar 3 miles. 

... ... ... . . .  Destroyed. 

. . .  ... Destroyed. ... ... 

Destroyed. . . .  . . ... ... 

On ground level mark-atone of Be~arnzpor G.T. Survey 
Tower Station, lat. 29' 2%' 34".41, long. i iO 4'1' 2".03. t\ 

principal atation O F  Great Arc We~.idioual Series-Sectiou 2.1.' 
to SOU. (For lull desc1,iption ree Synoptical V o l u ~ ~ ~ e ) .  

@ On top of furlong-stone No. I ,  a b n ~ ~ t  $1 cl~ains N. nF 
Xlecrut 7 

28 
Muzaffarnagar 

I 
mile-stone 

@ On P.W.D. stone prism, 25 chains N.  of mile-stone [ Meetrut 29 ), 
Muzaffarnngar 

Hoorkee I 
36 J 

0 On parapet of syphon bridge, 4 miles S. of Muznffar- 
nagar. 

8 On top of P.W.D. stone prism to N. of E. parapet of 
nyphon bridge. 

0 Ou top of P.W.D. stone prism on W. side oE r o d ,  about 

Muzaffarnagar 
26 chains S. of mile-atone 

Distnnce 
from 

Perureporr 

mile8 

219'8 

231., 

235' 

238.1 

239'2 

240' 1 

241 * I 

141 '9 

243'6 

244' 8 

245. 

245 ' 1 

246.2 

Dssignntion of 
t)ench.rnnrks 

23 

24 i 

25 

2 6 ;  

i 1 
, - 
; 2fj 
4 

j 2 . 
i 26 

i 3 . - 
i 26 

j 4 
, - 
: 1 , 

! 5 . - 
I 26 

1 6  . - 
i 26 

i 7 . - 
; 26 

! . - 
; 2fj 

i g . - 
; 26 

Corrected 

D p a m i c  

fed 

831.364 

796,268 

789.397 

801.368 

797'338 

792'747 

782.716 

815.337 

791 '125 

797'402 

800.41~ 

7~7,474 

799.342 

* 
63Ci 

on[., 
630 

R M . B  
68U 

69 0 

Bbf.10 - 
63 G 

RN.11 - 
6s u 

BZ 
68 o 

nnr.la 
-cdT 

~b1.14 
b a ~  

"1.16 
6 j i j -  

Elevation 

Orthometric 

feet 
831 ,012 

795'941 

789'076 

801'045 

797'017 

792'428 

782'401 

815'009 

790'806 

79i.081 

800~090 

797.153 

799'020 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 61. (Ferozepore to  Meerut). 
- 

1)esignstion of 
Bench-marks n i shncc  Corrected Elevation 

, fmnr Description of Bench.marke 

Muzaffarnagar G.T.S. Rench Mark. Ernhedded 15 feet from 
S.W. corner of h4uzaffar11ngar post office, 71 feet from S.E. 
corner of same bui ld i~~g,  33 feet from masonry base of lamp-post 
on road W. of post ofjice, and 9 feet N. of pyramidal block of 
masonry bearing inscription '2;: . 

t On upper surEnce of stone sunk in ground, near N.E. 
gltte of Muzaffarnagar Town Hall. (P.W.D. bench- 
mark). 

a.T.8. On N. verandah to E.  of middledoorof Sessions Judge's 
Bou. kachahri at  hluzaffnrnagar. 

O.T.S. a t  Muznffarnagar. Situated in N.W. cor- 
8tandard 1901 UEnch ner of Civil Police parade ground, 56 feet 

S.E. oE S.E. corner of mortuary, and 102 
feet E. of inner side oE ditclr runningon W. sideof Police Lines. 
I t  is enclosed in a railed-off space I I feet square. 

Parapet of bridge over rajbnha, near Kirni chauki. 

Kutowli Bench Mark. Stone B.M. embedded near bridge of 
that name, on left bank of Ganges caual, to S.W. of Meerut 
and Roorkee road. 

Plinth of Ganges canal mile-stone No. 62. The top of stone 
is 1.25 feet above p l i ~ ~ t l ~ .  

Top of syphon bridge over branch of Ganges canal. 

Parapet oE bridge over branch of Ganges canal, 16 miles 
frornhleerut. 

Pnrapet of sppl~on hridge over branch of Ganges canal, bet- 
ween 9th and 10th mile-stones from Meerut. 

... ... ... ... Destroyed. 

... ... ... Destroyed. ,,. 

+ at St. John'r Church, Meerut. On surEace of stone slab 
opposite N. pillar of central W. doorway (main en- 
trance). 

O.T.S. a t  St .  John's Church, Meerut Canton- 
~ t s n d ~ r d  HenchYnrk merits, 

1904 About 145 feet N.N.W. ol'well, 
near E. entrance to churchyard, 2 and 3 

chains respectively from E. and 9.E. corners of church, and 2 
chains from centre oE E. face well of aame. I t  is encloaed in 6 

railed-off space 11 feet aquare. 
- - 

klerozepore 

rnilar 

248.6 

248.8 

249" 

249.3 

245'9 

248'4 

248.6 

2 j I . 0  

'53" 

259'2 

267'7 

267'7 

267.8 

267.9 

BadeLio I 
; 10 
;El 

: l 1  

i 12 
% 

: . - 13 
i 26 

27 i 

28 [ 

i 1 
% 

29 

i . - a 
i 59 

; h 
, - 
i 29 

30 j 

31 : 
32 

. -  ' 
i 32 

TopoCm- , .  i 

nM.16 
b 3 0  

BM.17 
3im 

B a r 8  
ha(;  

BH 
b a o  

BM.20 

~1 
ha u 

FM!2 
63U 

z 9  
63 G 

B X 4  
6 3 0  

XCiT 

B H  
68 o 

- 
6 a Q  

- 
~lrnanio  / 

feet  

789.415 

802'480 

807.233 

806.588 

791 097 

789.200 

786.431 

774'652 

774.709 

757'252 

733.794 

734.803 

7 ~ 8 . ~ 4 5  

737'345 

Onh0u6. 

feet 

789a097 

802-157 

806-908 

806,263 

790.785 

788'892 

786'124 

774.35' 

774.4'' 

756'95X 

733'j22 

734'53' 

738.372 

737'072 



DESORIPTIONS AND HEIGHTS OF BENCH.MABK8. 

Main-Line 61. (Ferozepore to Meerut). 
v 

l)esipnntion of 
Benclt.ninrks 

Tnpogm 
phi0 

Description of Bwoh-marke 
Dietnno~ 

f l.om 
Ferozepnrc 

Comcted 

Dynamic 

; - 
j 32 

i 2a 

i 2b . -  
i32 

,212 
, -  

i 32 

i , ?d - 
i 32 

i 3 
3 

i 4 

1 

5 

Elewtion 

Orthometn'o 

feet 

;35.3H4 

734.068 

725.764 

729'302 

727.749 

736. jog 

729.816 

730.667 

--- 
RJf.28 - 
asu 

B E 9  
6 3 U  

m . 3 0  - 
sao 

Bbr.31 - 
b a o  

B E 2  
osa 

DM.33 
KG- 

BM.34 
69U 

BM.86 
690 

feet 

735. I 12 

733'796 

725'495 

729'032 

i27.480 

736.436 

729.546 

730.397 

milea 

268.4 

269.H 

270'4 

272.0 

272'7 

269.2 

270'0 

Q-TA On E. parapet of culvert in Church street, f mile S. of 
&, St. John's Church, Meerut. 

- 
at Samru Bridge, Meerut. On stone parapet, to W. 
side of bridge over Gnnda nala, at  junction of Hill IL' street with Boundary road. (P.W.D. bench-mark). 

t On top of stone prism, 37 chains S. of mile-stone 390 
from Allahabad. 

t On top of stone prism, ahout 10 chains S.E. of mile- 
stone 2 from Meerut and 388 from Allahnbad. 

t On top of stone prism, about 1 furlong N.W. of mile- 
stone 3 from Meerut aud 387 from Allahabad. 

Q.T.8. On protecting wall of catch-water on Mall, about 1 
&, c h a i ~ ~  W. of road trom kachnl~ri to Artillery barracks 

named Ordnance Row, Meerut. 

G.T 9. On flooring of suitors' waiting hall at Collector's kachah- 
BoM. ri, Meerut. 

0.T.S. at Public Works Divisional Offices, Meerut. 
1904 Bench Situated in N.E. angle formed by junctiou 

of city road with maiu entrance to Irnild- 
ing, and 2 chains from central front doorway from S.W. and 
N.W. corners of building and from centre of gateway on city 
road. I t  is enclosed in a railed-off space 11 feet square. 



202 PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 61A. (Saharanpur to Mussooree). 

Designntion of 
Bencll-rnnrke Dislnnce 

-- 

1 i 

2 :  

3 1 

4 

5 i 

6 

7 :  

: r . .- 
7 

8 ;  

9 i 

i 1 . - ; 9 

- 

CoI'Tectod Elevstior,8 
Description of Dench-marks 

Saharanpur G.T.S. Be11cl1 Marlc. Embedded below ground 
level, 121 feet E. of bridge across Eastern Jumna Caual at  Megl~ 
Cl~apar  Falle, and 35 feet N.  of' Grand ' I ' r ~u~k  roatl to Arnllala ; 
83 feet from N .  wall of Irrigation bungalow at  P:~lla, 3 cllaius 
from S.E.  corner of sub-overseer's bungalow, and 9 feet S. of 
pyramidal block of masonry on which letters :Tk:, are cut. 

( Meerut 7 

H.M. 0 
0 1 1  masonry base of mile-stone 

on N. margin of road to  Ambala. 

( M e ~ r u t  7 
I i o  4 Muzaffarnagar 

0 On masonry base oE mile-stone , 
B.M. 

37 / 
I Sal~aranpur 

on N. margin of rond to  Ambala. 
C 1 

G.T.% On stoue pavement oE veranda11 on  E. face of Saharan- 
pur dak b~~ngulow. 

a.T.s. On masonry platform adjoining well in S. angle formed 
hy crossing of railway station, r\mb:hln, Bota~rical Gar- 
dens, autl Kachahri ronds. 

0 On top of furlong-stone No. 1 on N. margin of road, 
between miles 37 and 38 from Mnzaffaruagar. 

a T.S. 
standard 

a t  Snharanpnr. Situated in compound of 
'lark Church of England, 153 feet from N . E .  IVUI 

corller of same, In0 feet from 8. eud of 
S.E. porch, and enclosed iu a miled-off space I I feet square. 

o.T.8. On W. s to l~e  cay in Front of I:. door on S.E.  aide of 
Church oE ICngluud, Srl~arnnpur. 

G 
G.?. 011 E, cap of N. parapet of bridge No. - I over N y a -  

H.M. deh nndi. 

..OM. On stone plinth, 271 feet from E. end of N. parnpet 
of bridge over Hindnn river. 

a m .  a t  Latitude ~ t a t i o ~ ~ .  On upper ~ u r f a c e  of rtolie at top 
of pillar, 55 feet from centre oE E. fnce oE N o j l ~  tower. 

o b ~ e r r ~ L i o n ~  t ~ k e n  aller the omn~hqunke 01 lwj. 

-- 

69 o 

'!!:a! 
63 a 

63 U 

n a ~ ~  
53 u 

BJf.30 -- 
sa o 

By30 
63 U 

B11.41 
-. 63 - u 

ear.? - 
63 u 

B I . 4 3  ---- a 

DZ 
63 u 

BM.4.6 - 
sao 

Deduced from 

-- 

n ~ i b r  

O.O 

0 .6  

1 . 6  

2 ' 7  

3 . O  

3'7 

3'7 

7 . 7  

1 0 . 4  

1 7 ' 4  

lerslling 

fret 

906.728 

905- 23: 

898.975 

901'353 

897.182 

895.793 

902.204 

902.359 

9 1 5 . 7 5 ~  

9 ~ ~ ~ 1 9 8  

886.861 

fir1 

904.832 

898.571 

900'950 

896'881 

895'393 

90' '~' '  

90"9j7 

91j '35c 

9z8'88i 

886'46' 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 61A. (Saharanpur to Mussooree). 

Deecription of Bench-mark8 

Q.T.9. On upper mark-stone of Mr. Shaw's Refraction Station, 
BoM. which consists of circular pillar 3 feet in diameter. I t  

is 6 3  and 68 feet respectively from S.E. and N.E. cor- 
ners of Nojli tower. 

0 On Astronomical pillar, built in connection with Pendu- 
lum work, 3 5  feet from S.E. corner of Nojli Tower 
station. 

0 a t  Pendulum Station. On upper surface of pillar in 
ground floor of Nojli Tower station. 

On the 0 on top of tower of Nojli G.T. Survey Tower Sta- 
tion, lat. 29' 5 3 '  27".76, long. 77' 40' 2 4 " . 5 9 .  A principal 
station of Great Arc Meridioual Series-Section 24' to 30'. 
(For Full descriptiou 3ee Synoptical Volume). 

B.OM. On top of mile-stone NO. 10  from Saharanpur. 

B.OM.  On top of mile-stone No. 1 3  from Saharanpur. 

B.OM. On plinth at  S.W. end of N.W. parapet of bridge No. 

2 about 4 chaills beyond mile-stone No. 1 4  from 
80 ' 

Sahnranpur. 

a.T.s. at Fatehpur Dak Bungalow. On stone in flooring of 
N.E. verandah, in front of most uorth-western door. 

B.OM. On top of mile-atone No. 18 from Saharenpur. ' 

B.M. On lower cornice on outer side of S.E. parapetof bridge 
O over Kl i~ndur  Rau, 29 feet from extreme N.E. end of 

same parapet, about 30 chains beyond mile-stone No. 19 
from Saharanpur. 

B.OM. On lower cornice on inner side, near W. end of S. para- 
1 pet of bridge No. 7, near furlong-stone No. 1, bet- 

86 
ween miles Nos. 20 and 2 1  from Saharanpur. 

B.M. On lower cornice on outer side, near N.E. end of N.W. 
0 1 parapet of bridge No. -, about 7 chains beyond mile- 

8 7  
stone No. 21 from Saharanpur. 

Comcted 

Dynamic 

feet 

8117,099 

888,393 

888.578 

937.408 

935.960 

969'557 

971'202 

985.435 

980.922 

1004'540 

1015'675 

1052*462 

- 
Designation of 
Bench-morka Distance I from 

Elevation 

Orthometrio 

fed  
886.709 

887.996 

888.181 

936'989 

935.541 

969' "0 

970.763 

984.990 

980.475 

1004~081 

I O I ~ ' F I I  

1051.981 

J~""'B~Pu' 

milea 

I,.4 

17'4 

17'5 

17'5 

13.6 

16.6 

17.7 

I '  

n I .  

F33'0 

23.8 

24'8 

&&tic - 
i a 
: - 
i y  

i , - 3 
; g 

i . - 4 i 9 

j 5 . - 
i 9 

10 

11 i 

12 ! 

! a : - 
! 12 

13 / 

14 i 

15 1 

i a . - 
i I;i 

j 
j 

Topogra. I , I 
E 6  
63U 

B E 7  
6 3 0  

BLU 
6313 

BM.49 
63 fi 

BM.7 - 
63P 

B* 

B* 
69 P 

BM.10 - 
b9 F 

-- F1bl.11 
6" 

n-MLZ 
63 1 

Bar.18 
6 8 B  



PRECISE LEVELLING I N  INDIA, 1858-1808. 

Branch-Line 618. (Saharanpur to Mussooree). 

Designation 
Benoh-marks 

Oeodetio 

16 ! 

17 i 

I8 i 

19 

20 i 

21 i 

22 j 

23 

24 i 

25 

26 j 

27 i 

28 : 
29 : 

30 

& 

of 

T o p o p  
phi0 

~4 
63 F 

B E 6  
63 F 

B x 6  
63 F 

B Z 7  
69F 

m . i e  - 
63 J? 

BM.19 
63-F 

BM.20 

B= 
69 I!' 

=a 
63 F 

=a 
6 3 ~  

B K 4  
83 F 

E 6  
6 8 ~  

B!!!' 
63 Y 

BM?? 
aa F 

BM.28 - 
63 I!' 

Dintanca 
from 

Ssharsnpur 

miba 

,5. 

26.9 

, B a 3  

30'9 

31.1 

31'9 

32'3 

33.6 

34' I 

34'5 

36.7 

37'0 

37 '2  

37'7 

38'0 

Description of Bench-marks 

B . O M .  On top of mile-stone No. 22 from Saharanpur. 

B.O". On lower cornice on outer side of S.E. parapet of bridge 
1 

NO. -, about midway between mile-stoues Nos. 22 88 
and 23 from Saharanpur. 

? On boundary stone, about 30 chains short of mile-atone 
NO. 25 from Saharanpur. 

G.T.9. Bench-mark a t  Mohan. Embedded on E. side of Sa- 
haranpur-Rajpur road, about 2 feet below ground level, 65 feet 
from centre of metalling, a t  a point 22 miles from Rajpur, and 
27 miles from Sahnranpur. A large cairn of earth and stones 
has been raised over bench-mark. The foundation of old refer- 
ring pillar exists 10 feet E. of bench-mark. 

t On boundary stone, opposite mile-stone No. 28 from 
Saharanpur. 

Q.T.S. On E. parapet of bridge No. 2, about 15 chains beyond 
BoM. mile-stone No. 28, Sallaranpur. 

a.T.8. On N.W. parapet of bridge No. 10, about 30 chains 
BoM. short of mile-stone No. 29, Sal~aranpur. 

0.T.8. On stone plinth of S. parapet of W. abutment of bridge, 
about 12 chains short of mile-stone No. 30, Saharnnpur. 

Q.T.9. On N. wall of aqueduct, below E. parapet of bridge No. 
BoM. 43, about 26 chams beyond mile-stoue No. 30, Saharan- 

pur. 

fl.T.8. On N.W. parapet of bridge No. 50, about 12 chains be- 

n%. yond mile-stone No. 31, Sal~aranpur. 

Q.T.8. On S.E. parapet of bridge No. 84, ahout 2cliains beyond 
mile-stone No. 33, Saharanpur. 

t On boundary stone on W .  ride of road, allout 16 chains 
beyoud mile-stone No. 33, Saha ranp~~r .  

G.T.8. On stone coping of S. p~ rape t  of hridpe No. 89, about 
UoM. 33 chaius beyoud mile-stone No. 33, Sabaranpur. 

Q.T.8. On stone coping, 14 feet from N. end of E. parapet of 

O M  bridge No. 93, about 4 chaius short of mile-stone No. 84, 
Saharanpur. 

Q.T.8. On stone coping of S.E. parapet of bridge NO. 97, about 

BoM. 21 chains beyond mile-stone No. 84, Saharanpur. 

Correct4 Elevetion 

D Y ~ B ~ ~ C  ( 
feet 

1083.769 

1 109*217 

12j6.107 

1489'448 

1591'551 

1608'747 

1644.899 

1727'007 

1779'192 

1836.634 

1192'737 

2219.427 

2270'805 

~ g 6 j - 6 1 9  

~ 4 5 . 0 3 ~  

0 n h ~  - 

feel 
1083.27~ 

1 1 0 8 . 7 ~ ~  

1255-527 

1488.757 

1590.813 

1607.999 

1644,134 

1726'202 

1 7 7 ~ ~ 3 ~ 3  

1~35.77' 

219"7'3 

2218'39' 

2269'743 

2364'5'5 

2443'88n 

II 



DEBCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 616. (Saharanpur to Musaooree). 

Designation of 
Bench-marks Distance Corrected 

Dynamic 

f ~ t  
2510.048 

2534-194 

2469.21 7 

2466- 193 

2394.703 

2371 '907 

231 I -422 

2235'652 

2096.909 

2043.219 

J 959.879 

1959.384 

1983.984 

Elevation 

Orthometric 

feet 
2508.874 

2533'009 

2468.063 

2465.040 

2393.581 

2370.796 

2310'339 

2234'601 

2095.923 

2042.259 

I 958.958 

1958.463 

1983-050 

3 1 ;  

3 2 ;  

a . - 
j 3:! 

: . - b 
32 

3 3 .  

34 : 

35 

36 

37 1 

38 : 

1  
% 

2 - 
38 

39 

from 

milor 

38'3 

38'4 

38m9 

38.9 

39' ' 

39.3 

399'8 

40 '2  

4I.O 

4 l . 3  

43'0 

43'0 

41'9 

BM." 
6YF 

BM.90 
6 3 P  

BM.91 
6 3 B  

BM.92 
63 B 

=a 
63 b> 

Bh1.34 
53 

BM.36 
aa 

2;: - 
BM.37 
6Y 

=a 
6 3 ~  

".a9 
6 . 1 ~  

sr 8 

BS 
63 P 

Deacnption of Bench-msrka 

t On boundary stone near Kali temple, opposite fnrlong- 
stone No. 4, about 1 0  cbaina short of tunnel at  Asarori. 

t On stone embedded in tunnel wall at  Asarori, about 1 
chain towards Saharanpur, from furlong-stone No. 5. 

B.OM. On astronomical pillar, close to and W. of dak bungalow, 
Asarori. 

0 at Asarori Dak Bungalow. On flooring of front room, 
near tllreshold of E. door. 

G.T.S. On stone piinth at  N.E. end of S.E. parapet of bridge 
O M ,  No. 108, about 26 chairrs beyond mile-stone No. 35, Sa- 

haranpur. 

t On boundary stone on W. side of road, about f mile be- 
yond mi le-s to~~e No. 3 5 ,  Saharanpur. 

Q.T.8. at Asarori. Embedded near police outpost, to W. of 
Bj)M. road within forest limits, and co~~sis ts  of stoneslab bear- 

ing above inscriptiol~, built in a block oE masourp 2 feet 
above ground; 4 chains and 152' to N.W. corner of police out- 
post, 2 chains and 105" to centre oE W. parapet of road culvert, 
and 4 chains and 40" to mile-stone No. 36 Saharanpur. 

t On boundary stone on W. side of road, about 30 chains 
beyond mile-stone No. 36, Suharanpur. 

G.T.S. nencll Mnrk at Mol~abawala. 1':mbedded on W. sideoE 
Saharanpur-Hnjpur road, about 2 feet below grouud level, 96 feet 
from furlong-stone No. 1 between miles 36 and 37 Saharanpur, 
and 29 feet from ceutre of metalled road at  a point 81 feet from 
above furlong-stone. A large masonry pillar with letters tTk 
cut on its E. face, stal~ds 16 feet W. of bench-mark. 

0 On top of furlong-stone No. 4, between miles 37 and 38, 
Snhnraopur. 

0 On plinth level, ou S. side of tower oE DBhra Dun Base- 
Line, E. End. 

Colonel Everest's Upper Mark, tat. 30' 17' 7",36, lollg. 77' 
68' 30a.i4.  On ground floor of N. end of Dehra Dun Bnse-Line. 
This mark is a dot on a piece of brnss, soldcred on to a s t n ~ ~ e :  it 
is 1.42 feet above mark on stone pyramid, to which base-line 
measurement was referred. The station is situated on orbe of 
apurs oE Siwalik Range of I~ills, about a mile N.W. of village 
named Mobahawala in district Dehra Dun. 

0.T.s. On E. parapet oE culvert, about 3 chains beyond mile- 
BoM. atone No. 38, Sal~aranpur. 



296 PRECISE LEVELLING I N  INDIA, 1868-1909. 

Branch-Line 61A. "(Saharanpur to Mussooree). 

Denignntion of 
Bench-marka Distnnce 

from Desoription of Bench-marks 

? On boundary stone on W. side of road, about 24 chains 
beyond mile-stone No. 38, Saharanpur. 

Q.T.8. On brick platform of well in Majra encamping ground, 
BoM, about 10 chains W ,  of Soharanpur-Rajpur roud. 

On S. parapet of culvert in front of Majra Government 
B.Ou' School and Post O5ce combiued. 

G.T.S. On plinth of S .  parapet of W. abutment of bridge over 
'.OM' Bindal river, Del~ra  Dun. 

f On bolindrp stone on W. side of road, about 22 chains 
beyond mile-stone No. 41, Saharanpur. 

a.T.s. On W. parapet of culvert on road leading from Dehra 
BoM. bazar to Dehra railway station, about 2 clrnins from 

last railway menials' quarters towards bazar. 

0.T.S. at Tahsil, Dehra Dun. On flooring in  centre of S.W. 
BoM. verandah, near wall of building. 

0.T.s. a t  Delira Dun. Situated to  N.N.E. of Office of Ben$OFnrk Superintendent Trigonometrical Surveys, 27 feet 
from centre of building, and enclosed by m irou 

railing 15 feet square. 

0 On 1st step of bell-platform a t  Trigonometrical Branch 
Survey office, Debra Dun. 

Cole's Satellite Station, 1869. Masonry pillar close to and 
N. oE small solar observatory. 

G T.8. at  Dehra Dun. Situnted near Haig 011- 
uench Mark aervatory, 23 and 19  feet respectively 1904 

from its S.E. and S.W. corners. 

Shaw's Refraction Station. Consists of circular maaonry 
pillar flusli with level, situated close to  and E. O F  
Haig 0l)servatory. 

Btnndnrd G.T.H. liench 
nt Dalenwala House (Office oE No. 17 
Party), Dehra Dun. Built in block of rna- 1004 
soriry flush with ground level, the upper 

aurface of stone being 2 feet above masoury. 

Iron plug at Trigonornetrieal Branch Survey offin, Debra 
Dull. Driven into base of N. wall of main building, 13 feet w. 
from N.E. corner oE anme, and 57 feet S.E. of outer N.E. 
corner of portico. 

7 On top of itone pillar, on W. aide of road, new mile- 
stone No. 109 from Meerut. 

Corrected 

D ~ m m i o  

feet 

1973.356 

1987.534 

~ 0 0 3 . 4 1 0  

2042'867 

2068.137 
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21 82.961 

2232'618 

2231.623 
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2231'224 

~ 2 2 9 . ~ ~ 4  

2283.5'9 

Eleration 

Orthometrjc 

feet 
1 9 7 ~ ~ ~ ~ ~  

1986s596 

2 0 0 1 . ~ 6 ~  

2041.899 

2067-137 

2134.941 

2181 '924 
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2230.5~3 

1236'7i6 
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42.  
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63 J 
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~e 
6aJ 

BZ 
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B s  
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B-ME 
69 J 

B E 8  
68 J 



DESCEIF"I'I0NY AND HEIGHTS OF BENCH-BfARK8. 

Branch-Line 61A. (Saharailpur to Mussooree). 

Desoription of Bench-marks 

t On top of stone on E. aide of road near house No. 19, 
Rajpur road. 

t 0 1 1  top of stone, near mile-s'tone No. I l l  from Meerut. 

f On top of stone on R. side O F  road, 32 chains N. of 
mile-stoue No. 113 from Alccrut. 

t 011 top of stone on 15. sitlc of road, about 4 chains N. 
of Crowu Brewery Godowu at  lti~jpur. 

G.T.S. 011 plit~th oE house, facir~g road, uear water pipe, at  

,,OU, upper cnd of Itujpur bazar. 

0s. On rock i n  6ild in field below knoll to N. side of cart road, 
A about 1 mile N. ol N. e ~ ~ d  oE ltajpnr bazn~., close to n 

palilia pi!lar ou I;~~oll to S. of cart rond, wlii~11 is 154Oaud 
171 feet fro111 bench-mark. A hollo~v pillar oE masonry is b d t  
over mark and carries a mark-stone 0.937 foot above it. 

0.T.q. On rock in sill2 ott N .  margin of road, 2 miles N. OE N. 

U.M. A 
eed of R~tjpur baznr. The villagc of Cr~~sai~~gnori  is 4 mile 
and 230' fronl mnrl;. A hollow pillar of' nlasonry is 

built over mark and carries a mark -stous 1'006 I'ect :rbove it. 

G L s .  On rock itr silt1 on N .  side oE cart road, 2 miles N. O E  N. 
A eutl of Rajpur I)azirr, ar~tl 11 2 Feet from a I ~ o ~ ~ n d a r y  

H..\I. pillar o t ~  S. n111rgin of ru:itl wl~icl~ bears 148' I'rom n~atrk. 
A I~ollow pillar of I I I R Y O U ~ ~  is built over ~uark  nud carries a 
n~ark-stone 1 .067 fect alrove it. 

0 On rock in silt2 nt N.N. nljntment of dr;~in, 60 feet E. of 
lowest step, to Kolultl~et water-works. 

Q.T.9. On rt1c1; i n  ,if$ on 15. margin oE road, 67 cl~uitis above 
Oh'. liolukhet water-works. 

a?. On rock i n  r i ld  on inner margin of road, ii cl~nins S. of 
A liolukhet water-lkll : S.1S. corl~er of cistern above ciirt 

'''N' rontl bears 7' from n~nrl;. A h~rllow pillar of masonry is 
built ovcr m:trlc a~ltl cnrrics a 111nrk-stvnc 1.07:! feet above it. 

0.T.s.  On rock i,r ritrl on E. rnnrgiu of road, abont n mile 

D21, ahvve Ks111khe~ water-\vurks, nu(l al~out 2 ln~lcs below 
BI~nttn villnge. 

0 T . S .  On rock in  rilil on N. margin of ro:~tl, a b o ~ ~ t  70 c l ~ a i ~ ~ s  m from Kolukl~et water-IILII, a few c l~ai t~s  front corller 
ll'M' wl~ere the geuernl d i rec t io~~ of cart road t u r ~ ~ s  fro111 

W. to N. ,  t111t1 15 chains from take-off oE .lilcctric Power house 
road from cnrt road. A hollow pillar oE nlaronry is built over 
mark n ~ ~ d  carritss n mark-s to~~e 0.941 Coot above if 

Corrected 

Dynamic 

feel 

2339' 198 

zj17.046 

2750'097 

2923'546 

3324'206 

3402'088 

3684' 173 

3866.966 

4203'iJ.l 
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feel 
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PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 61A. (Saharanpur to  Mussooree). 

Distnnco 
from 

YU~I I I I~ I I I I~ I I I~  

mile8 

59.5 

59'7 

59 '9  

60. 

60.3 

60'5 

6 , .  

6,  .4  

662.2 

63.0 

63'1 

63'2 

Description of Bench-marks 

G.T.S. On rock i n  s i l l  on W .  margin of road, about 2 miles 
BoM, above Kolukhet water-works, aud 2 miles below Uhatta 

village. 

G.T.s. On rock i n  sift2 on W .  margin of rond, about 2 miles 
&. above Kolulthet water-works, and same distance below 

Bhlrtta villnge. 

B.OM. On roclc i n  silt2 on W .  margin of road, about 2 miles 
below Bhatta village. 

G.T.S. On roclc in  sifd on W .  margin of road, about 1 mile 
below Uhatta village. 

G.T 6. On rock i n  si ld on W. margin of road, 1 mile below Usl, Bl~at ta  villnge. 

G.T.S. On roclc i n  sift2 on N .  margin of road, 72 chains below 
Bhattn village. 

G.T.S. 011 abutment of drain on E. margin of rond, about 20 

B51, chair~s E. of Bhatta village. 

a .  On rock i u  r i d ,  30 Eeet W oE X ,  W. corner of uearer of 
A two water tanks at  Bhattn, and 142 feet W. of F ~ ~ r e s t  
"*' Ranger's I l r~~~ga io~v .  A l~ollow pillar ol  masonry is built 

over mark aud carries a mark-stone 1.048 feet nhove i t .  

B.OM. 0 1 1  rock i n  sit6 on E. m1trwin of road to Crown Brewery, 
about 4 .9  chain3 nbovc llhirtta village. 

n.041. On rocl; i n  sitdoll l3. margin of road, 4 chains S. oE Oak- 
dene, and nbol~t 42 chaius belorv jl~nction of Kiucri~ig 
and Lil~rary roads. 

U.OK On rock iu nitd, 6 chains above ~al ;dene ,  n11d 32 chains 
below junction of K i~~e~ .n ip  autl Library roads. 

a?. On rock i n  s i l l  on B, r i le  of n stream, l l 5  feet from point 
A where the strc!arn crosses road, 11en1. he~~cll-rn:rrlc No. 6:) 

Designation of 
Bench-mnrke 

Geodetic 'M"o"- 
phio 

65 63.8 

55 : 

56 

I n 
, - 
i 56 

57 ; 

B X  
63 J 

BM.28 
63 J 

B E D  
sa J 

%0 
63 J 

Corrected Elemtion 

D~nn'i~ I 
fret 
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- 

O f i h n m ~  

feel 
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I 

B.H' 1)elow S n n ~ ~ y  Vie r  and al,ont -1.rI1nins 1':. of S I I I I I I ~  Iri~!w i Villa. The mark bears 7 j0from U . M .  Nu. 6:j. A I~olloa masonry , 
pillar is built over mark aud carries a mark-stone 1 . I  13 feel I 

: 1 al~ove it. 

U.OM. On rock i n  sitd on E. margin of road, 6 chains I ) ~ ~ o w  
junction of Kincraig and Library roada. 

o . O u .  On rock i n  8ilP on E.  margin of mu,, I7 chninr below 
junction of Hatupton Court and Library roads, and 
about a mile below Library. 

6004.75' 

6l49'3i9 



DESCRIPTIONS A N D  HEIGH'L'S OF BENCH-MARKS. 299 

Designntion of 
uench-mnrks 

I 

- 
Dietnnce 

from 
Sul~aru~~pu 

Branch-Line 61A. (Saharanpur t o  Mussooree). 

Description of Denoh-marks 

0.T.". On rock in sitd on N .  aide oE Library rond, 1 0  chains E 
Btu. of U.M. No. 66, and 101 feet W. of road leadillg up tc 

Harnpton Court aud Mi~ll. I t  is below Violet Battk, auc 
17 feet N. of outside rail pillar on road. A hollow pillar ol 
masonry is built over mark nnd carries a mark-stone 0.94L 
foot above it. 

GT." O n  rock i n  sitd on E .  margin of road, 23 c l i a i ~ ~ s  belon 

BoH. Falcor1's Neat, aud 57 c l~a ius  below Lil~rary.  

011 rock in  sitd, 35 feet from outer rail pillar of ro :d  
2 3  chains below Falcou's Nest, and 24 feet from B.M U.M. 
No. 66 which bears 285' from mark, A liolloa pi l la~ 

of masoury is built over mark aud carries a mark-stone 0.777 
foot above it. 

B.OM. Ou rock in rzfil or1 E .  margin of road, 12 chains above 
Falcon's Nest, and 23 cliaius below Library. 

0.T. Survey O n  flooring of veranduh of M ~ ~ ~ s o o r e e  Library, 11 BencpMark and 78 feet respectively from S . E .  a ~ ~ d  N.E. corners, 
aud r few iucl~es N. of L i b r a r i : ~ ~ ~ ' ~  door. 

B.OM. On rock in sitd on W .  margin oE road, near S.W. end 
ot b u r r  :rt Viucent's hill, about 3 cl~aius N.W. 01 
Ex-Arnir's police guard. 

On upper mnrk-stone of Eagle's Ncst G.T. Survey I-lill 
Station, ]at. 30' 27' 3 i U . 1 3 ,  long. 78' 8' 2 9 " . 5 8 .  On S . W .  
corrier oE lawn, in compound of Eagle'y Nest. I t  consists of a 
(3 engraved ou stone embedded ceutrolly in, a ~ ~ d  flush with top 
of C I ~ C I I ~ H ~  masoury pillnr 40 iucl~es ill d~arneter aud surrounded 
by a c o ~ ~ c e r ~ t r i c  masonry ring and has n platform ol' earth and 
stones 14 leet squtrre a ~ ~ t l  I foot high round it. Vertically below 
upper mark s re  two other murk-stoues embedded ill ceutre aud 
bottom of pillnr respectively. 

".'." Ou rock in  sitd, 3 c h a i ~ ~ s  S.W.  of Dunseverick, and 6 
'.OM' feet below level of same. 

I Corrected Elevation 

1 Dynamic I Orthometrio 

6926. joz 69.23'145 

0.T.S. On flooring of glaze11 verandah of Dunseverick, on N. 7 131 ' 739 7 1  28.282 
side of door ot' southerr~~nost  room, wl~iclr contained 
thc l ' e t r d ~ ~ l ~ ~ r n  station. 

0.T.S. at  Christ Churcll, Rlnssooree. 011 2nd step fr0111 bottom 664~' 131 6645.908 

nF)M. of W .  door of maiu eutrance. 

D.OM. On rock in  sild on outer margin O F  road to Evelyn Hall, 6743'5j2 6740.283 
about 10 c l ~ a i ~ ~ s  above c h ~ ~ r c h .  I I 

6j.6 Shaw's ILefraction Station, nIussooree. A masonry pillar 
cloae to and S E. oE ~Mu~sooree Dome 0b.ervatory : the pillar is 
3 feet in diameter, with ils upper snrEace 0osl1 with gro1111d. 



PRECISE LEVELLINQ IN INDIA, 1868-1908. 

Branch-Line 61A. (Saharanpur to Mussooree). 

Designetion of 
Bencll-rnnrks 

from Description of Dench-marks 

O n  mark-stone on  surface of pillar of Mussooree Dome 
01)servntory G.  T. Survey Hill Station, lat. 30°?7'40".55, long. 
78' 4' 17".41. A principal station of Great  Arc Meridional 
Series-Section 24' to  30'. (For full descriptio~l ree Sp~~ol~t ic t r l  
V o l u l ~ ~ e ) .  

0 O n  rock in si ld ,  16 feet from N.E.  corner of Conl~aught '." Castle, ~ n d  19 feet from ~ ~ o r t h e r u  eutrance to  same. 

O.T.S. a t  C o n ~ ~ a u g h t  Castle, Jfossooree. On flooring of N. 
u2r. verandah, to E .  of inner door leading into corridor. 

feet 

6938.327 

6622.849 

G.T.S. 011 lowest step a t  entra~lce,  on  N. aide, t o  BlGhodist 
63 J ,,,fiI, Episcopal Church, Kulri, hluusooree. 

G.T.S. a t  hletliodist Cllurch, Kulri. A stone monolith 1 
f& foot high, is let into a l u g e  nud similarly sl~:tl~etl block 

of stone, rcst i l~g on n bed of concrete. The bench- 
mark is c ~ ~ c l o s c d  in a railed-of space 8 lcct square. 

G.T.S. On platEor~n flooring at  S.E. angle formed hy S.W. mall 
BoM. of portico with S.E. lace of U I I ~ ~ I I  Church, illussooree. 

G.T.S.0B.M. On coping of drain at  Reservoir iu  alldo dour bazar: 
2 chains E. of Y u v ~ ~ f  M u h a n ~ m ~ ~ d ' ~  shop. 

G.T. Surrey a t  Mussooree. O n  S.E. corner of masonry pillar 
BencfMark under ltickshaw shed, at  main entrance to  Castle 

Hill estate, and 22 feet from S.W. coruer of gate- 
keeper's lodge. 

n . O u .  On summit of Cantonment boundary pillar No. R at  
Landour hazar, on  N. side of road and opposite S.  face 
of Ivanhoe cottage. 

a . O M .  On rock in nit11 in drnin, on inner margin OF road below 
out-offices of Edenl'ell, 3 2  chains from St. Pad ' s  
Chnrch, Ln~~t lour ,  the " Soldiers' Furlough Home" 

bearing 196' from b e ~ ~ c h - m a r k .  

0 On lowest step of N. corner, OF f l i ~ h t  of etairs leadillg 
"" I I ~  through gatewny a t  main eutrnnce t o  S t .  1'8ul'~ 

Cl~urch,  Lalltlour Cautonrncnt. 

0 O n  15. end of 2nd step a t  N, entrnnce to porch nt CV '2:: side of St. Paul'a Cl~tcrch, Laodour Cttaton~ne~lt .  

0.T.X. On flooring under S.E.  corner O F  E .  porch oE I<ello,p 
h l c l ~ ~ o r i a l  Cl~urclt, Laudour Cnnto l lme~~t .  

a .  On l,o~llder in drtiin on  inner margin of road, 63 feet E. 
of E. gate of Hokeby house, Landour. 

B.M. 



DESCmPTIONB AND HEIGHTS OF BENOH-MAEKE. 

Branch-Line 61A. (Saharanpur to Mussooree). 

Distance 
f rum 

Snhnranpur 

milea 

68.4 

68.4 

6ga7 

68.6 

65a9 

65.9 

66.2 

(j7m 5  

67.5 

67'5 

6LI,2 

69.0 

Description of Benoh-mark 

O=. o n  rock i n  sild close t o  and S. of Depot Canteen, 
Landour, 62 feet from N . E .  corner of barrack No. 10, 
i ~ u d  37 feet E. of S.E. coruer of same. A liollow pillar 

of masonry is built over murk and carries a mark-stone 0.928 
foot above it. 

0 On rock in 81,tA at  inner margin of road, near junction oE 
'.'I' Lal 'l'ibba road with main road from Quarter Guard, 

L~iudour,  to station liospital and Jal):rrkl~et: the Refuse 
Incinerator cl~ininey bears 4' aud Lal Tibba peak 121" approxi- 
mately from bench-mark. 

D.OhI. a t  Barracks, Landour. O n  plinth a t  N. end of barrack- 
room, 0 745 foot abovc ground, near old site oE Laudour 
11 s. No. 1, ant1 close to Itomau C;~t l lo l~c  cl~apel. 'I'he 

bench-mark is 2 feet l4, of ceutre of buildiug below apex of roof. 

".XI. 0 1 1  single rock pojec t ing  out  of ground on La1 Tihba 
@ pe;ili, J,audour, in  grouuds of American Presbyteriau 

Rlission. 

D.Ou. On rock in sitd on N .  margin of Blucher's Hill road, 
about G c h a i ~ ~ s  E .  of junctiou of road to Park wit11 same. 

G.TS .  011 same rock as B.M. No. 72 on a lower step and t o  
A W. side of it. A hollow masonry pillar is built over 
"'M' mark and carries a mark-stone 0.68 foot above it. 

0 On rock insitt2 on S. marginof road to Park a t  junction 
B."' of Rlunicipal Gardens road with same. 

B.OM. On rock in  sit11 on N .  mnrpin of rond to  Banog, about 9 
chains W. of toll bar, and about 10 chaius E, of house 
in  park. 

G.T.8. On same rock ns B.M. No. 7 5 ,  nnd 3 feet S. of it. - - 
A 

U.N. 

G.T." On rock in  sild amongst a cluster of outcroppiug rocks 
on N. margill of a s I I : I I I ~ w  pool 011 Banog road. I t  is 8 

n'M' chains \\'. of toll bnr, and 1 chnin E. oE B . #  No. 75. 
A I~ollow mnsonry ~ i l l n r  is built over mark and carries a mark- 
stone O,G8 foot above it. 

B.OM. On rock in sit11 on S .  mnrgin of road t o  Banog to  S. of 
Shiv Ham Cl~audhuri 's bungalow. 

n.OM. On rock ins i t t l  on S. margin of road to Banog, nbout 
26 fert W. oE Macltinnon'n forest chnuki, at  jut~ction of 
roads to Unnog aud Cloud Eud. 

Desi~nnLion 
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Oormoted Elevation 

.feet 

74.57'091 

7314.561 

. 

7531.983 

7462.472 

6837'2.50 

6 ~ ~ ~ .  163 

6730'324 

6376.059 

6375'665 

6374.518 

6598.010 

6918.950 
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7453.476 
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7528.332 
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6594-Ro5 
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PRECISE LEVELLING I N  INDIA, 1858-1908. 

Branch-Line 61A. (Saharanpur to Mussooree). 

Designation of 
Bench-marks Dintance 

fmm Desoription of Benoh-marks 

02. On rock in sitd on 5. margin of road to Dudhili 
A and Cloud End, about 10 chains W. of Mackinnon's 

B.N. forest chauki, 89 feet W. of a conical masonry pillar 
on N. margin of road, and 81 feet W. of a pyramidal masonry 
pillar on S. margin of rood. A hollow masonry pillar is built 
over mark and carries a mark-stone 0 67 foot above it. 

B-Ohf. On rock insi t4 on S. margin of road to Banog, 11 chains 
above point from where ascent on Banog hill commen- 
ces. 

Q.T.8. On rock in sitd amongst a cluster oE outcropping rocks, 
A on a flat ridge about 4 chains S. of a bend in road to 

'"I' Banog, near forest chauki which bears 335' and is 
about 9 chains from mark ; the bend is about 15 chains below 
B.M. No. 83. A hollow masonry pillar is built over mark 
and carries a mark-stone 0-61 foot above it. 

'.OM- On rock in s i M  on S. margin of mad to Banog, nbout 38 
chains below B.M. No. 84, and about 13 chains above 
Banog forest chauki (Mackinnon's). 

On mark-atone on top of pillar of Banog G. T. Survey Hill 
Station, ]at. 30' 28' 36".91, long. 78' 0' 55".96. A principal 
station of Dehra Dull Base-Line tigures of Great Arc Meridional 
Ser~es-Section 24' to 30'. (For full description see Synoptical 
Volume). 

aomoted Elenrtiaa 

D w . 0  

f e d  
6973.061 

6604'321 

6839,928 

7039.516 

7432.851 

mi&# 

69.9 

70'5 

7'" 

Geodetic Orthomebio 

feet 
6969.68r 

6601.113 

6836.613 

7036'104 

7429'233 
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DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 61B. (Nojli to Hardwar). 

Dedwed from levelling obaenntionc taken after the earthquake of 1906. 

Description of Benoh-msrka 

Q.T.8. On upper mark-stone of Shaw's refraction station, 
BoM. which consists of circular pillar 3 feet in diameter. I t  is 

63 and 68 feet respectively from S.E. and N.E. corners 
of Nojli Tower. 

On plinth of temple, W. of Danghara village. 

On boundary pillar, S. of Saharanpur-Manglor road. 

On plinth of shrine, E. of Bilaapur viilage. 

0 On parapet of bridge, W. of Palauda village. 

0 On mile-stone No. 6 from Manglor. 

0 On bridge over Sila nadi. 

On plinth of mile-stone No. 4, Deoban branch canal. 

/h On plinth of mile-atone No. 3, Deoban branch canal. 

On plinth of mile-stone No. 2, Deoban branch canal. 

ji; On plinth of mile-stone No. 1, Deoban branch canal. 

R\ On pnrapet of bridge at  junction of Deoban branch with 
Gnnges canal. 

R\ On plinth of 20th mile-stone, Gangee canal. 

Q.T.8. a t  Roorkee. Surrounded by an iron rail- 
1908 aenchMerk ing 11 feet aquare, 333" and 180 feet to 

outer face of polo pit, 277' and 56 feet to 
Magnetic Survey mark. I t  issituated to E. of Ulock No. 2, 
Sappels and Miners' barracks, and to S. of Garden road, from 
centre of which i t  is 46 feet. 

A O n t o n e  a t  plinth level of collimation pillar, marked 

z::k , at back of Sappers and M i n e d  Orderly Room. 1-1 
K On plinth of 19th mile-atone, Ganges canal. 

Corrected 

Dynemio 

yet 
887.099 

882.171 

877.294 

872'117 

854.867 

863.236 

854.004 

862.742 

863.663 
I 

864.628 

' 868.144 

871'515 
1 

883.496 

879-645 

' 

876.167 

, 

, 875-50,7 

I 

Distance 
from 
Nojli 

m i h  

0.0  

I ,  

3'4 

4'6 

6.3 

8.4 

II.9 

13'9 

14.9 

'5'9 

I;m9 

"'9 

19'0 

' .9 

Elevation* 

Orthometrio 

feet 
886.709 

881.785 

876.91 I 

871.737 

854'495 

862.862 

853 ' 634 

862.368 

863.288 

864.252 

867.766 

871.134 

883.108 

$79-259 

875.782 

875'122 

Designstion 
~~nah .marks  

aeodetio 

] 

! 

1 
3 ;  

4 1 

6 1 

6 1 

7 ; 

8 ;  

9 i 

10 i 

11 

12 i 

13 i 

i 1 
; 

i la 
E 

14 

of 

TOp":r 

aar.r6 
63 C i  

BM,61 - 
63 0 

BM.S~ 
6 3 G  

B= 
63 Q 

B E 4  
63 Q 

B x 6  
63 Q 

B M . 6 6 , 1 1 . 1  
63 U 

B X 7  
63 Q 

EIM.68 
63 0 

B ~ D  
69 I3 

BM.60 - 
63 Q 

B 2  

EM22 
68Q 

!!ME 
63 (f 

BM.64 
eabl 

Bs 
63 0 



PBEOCSB LEVELLING I N  IND~A, 1868-1909 
- 

Branch-Line 61B. (Nojli to  Hardwar). 

Designncion of 
Beuch.marka Distance 

from 
Nojli 

nailer 

, 9. 8 

,, . 

22.8 

25.8 

26.8 

27.8 

28, 

29. 

30. 

33'0 

34.0 

35'0 

36.0 

37.0 

38'0 

3'" 

Geodecic 

15 i 

16 

17 i 

18 i 

19 

20 1 

21 j 

22 1 

23 i 

24 

.25 i 

26 ' 

27 i 

28 j 

29 j 

30 j 

31 / . 

t 

I--- T;r 
BM.(;6 -- 
t 3  U 

53 Ci 

onr.6~ - 
55 U 

n\r.m . 
63 Ci 

RY.70 --- 
bY Ct 

m . 7 1  - .- 
6d Ci 

B3f.1 -- 
63 K- 

B= 
63 K 

~ 1 1 . 3  - 
63 K 

B.!!!! 
63 K 

S . 6  
63 K 

9 f . 6  
63b- 

3.7 
63 1i 

B31.8 - . 
63 1i 

~ 3 ~ 9  
63 K 

e . 1 0  
aa 

BM.11 
5 3 9  

Description of Benoh.marks 

0 On top oE 18th mile-stone, on Solani aqueduct. 

On 17th mile-stone, Ganges canal. 

K On wall over 16th mile-stone, Gauges eanal. 

0 On top of stone pillar of No. 15 mile-stone, Uange~ canal. 

X On plinth of 12th mile-stone, Ganges canal. 

7i; On plinth of 11th mile-stone, Ganges canal. 

jl; On plinth of 10th mile-stone, Gangee canal. 

R\ On plinth of 9th mile-stoue, Ganges canal. 

ii; On plinth of mile-stone No. 8, Ganges cmal. 

On plinth of mile-stone No. 7, near Bahadrabad village. 

- 
A On plinth oE mile-stone NO. 5 against N. wall of Ranipur 

inspection bungalow. 

On plinth of mile-stone No. 4, Ganges canal. 

7i; On plinth of mile-stone No. 3, Qanges cansl. 

X On plinth of mile-atone No. 2, Ganges canal. 

K On plinth of mile-atone No. 1, Gangea canal. 

h On cornire at S.E. carner of Myapur Regulator bridge over 
Ganges canal, Hardwar. 

A On atone slab embedded in ground to  N. of M y q o r  csnal 
bungalow, Hardrar.  

Comotgd 

Dpnamic 

feel 

873'023 

875' 28% 

87i.060 

897.460 

8 5 ~ 6 ~ 2 ~ 8  

913'332 

908' 962 

901 '474 

899'222 

920.718 

942'926 

938'999 

947.603 

947.383 

940'370 

940.775 

9 4 6 . 0 ~ ~  

- 
Elevntion 

Orthometlio 

pet 
872'638 

874.896 

876.672 

897.062 

895,880 

9'2'92i 

908.559 

901 '075 

898.824 

920'3" 

94"S09 

938'584 

917'183 

946'963 

939'9J2 

940'356 

94s'601 



DEBOBIPTIONS AND HEIGHTS OF BETPCS-akES. 

Bmch-Line 61C. (Dehra Dun to  Hardwar). 

Deaoription or Bewh-msrks 

temple of Dl~arampur village. 

Hardwar-Dehra road. 



808. PRECISE LEVELLING I N  INDIA, 1868-1909. 

Branch-Line 61C. (Dehra Dun to  Hardwar), 

Distance 
from 

lehra Dun 
Deacriptiao of Bench-mark8 

B.OX On base of home signal at Rikbikesb Road railway 
station. 

mila 

23.6 

0 On ledge at S.W. corner of dharmsbala oE Pardoni 
7 1 village, about 2 chains B. of level crossing lodge No. 

21. 

%OM. On E. parapet of S. abutment of bridge No. 81, near 
25 telegraph post No. --. 
5 

H D 
29.2 ( Y On top of mile-stone .- 29 on Hardwar-Debra road. 

0 On parapet of bridge No. 37, near telegraph post No. 

3 '  

Q.T.5. On rock by sacred pool, 25 feet from N. face of 9. 
BoM. abutment of bridge, Hardwar. 

30" 
a.T.3. On rock on W. side of Hardwar-Debra Dnn road and 

BoM. 3 chains S. oE N. end of tunnel, Hardwar. 

G.T.5. On rock on W. aide of Hardwar-Dehm Don road, near 
&. Raja's aarai, about 12 chains S. of N. end of tunnel, 

3 3 s 2  / Hardwar, 

3%'' 

jas3 I Q.T.8. On coping at 9. end of platform at Hardwar railway 
BoM. etation. 

O.T.8. On coping at N, end of platform at Hardwar railway 
DoM. station. 

32'7 1 A On cornice at S.E. corner of Myepnr Regulator bridgc 
over Ganges canal, Hardwar. 

- 

Qorrtcted Elevation 

I I 

I 
A On atone elab embedded in ground to N. of Myapu~ 

canal bungalow, Hardwer. 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 61D. (Dehra Dun to  Kalsi). 

Deduced tom levelling obser~stiona taken alter the eartlquake d 1906. 

Description of Benoh-msrb 

O.T.S. at Dehra D m .  Situated to N.N.E. of Office of 
Ben$$srk Superintendent Trigonometrical Surreys, 27 feet 

from centre of building, and enclosed by an iron 
railing 15 feet aquare. 

Iron plug at Trigonornetrical Branch Survey office, Dehra 
Dun. Driven into base of N. mall of main building, 13 feet W. 
from N.E. corner of same, and 57 feet S.E. of outer N.E. 
corner of portico. 

a.T.8. 0 u  parapet of bridge of Kaulagir Branch canal, about 
4 miles from Dehra. 

O.T.8. On pillar at P.W.D. Tons hnt, abont 6 miles from Dehra. 
UOM. 

0 On up stream parapet of bridge, about 10 miles from 
Dehra. 

Q.T.8. On well at Seli Kua, about 11 miles from Dehm. 
B.M. 

@.T.a On pillar at Sahaspur P.W.D. bungalow, about 16 miles 
BoM, from Dehra. 

Q.T.8. On left wing of Lakhsnwala branch, near down etream 
BoM. bridge, about 19 miles from Dehrs. 

O.T.8. On pillar at Ambsri Canal bungalow, near &n gauge. 
0 

U.M. 

Q.T.S. On up stream wheel guard of iron bridge at Kalsi. 

Diahnce 
from 

Dellra Dun 

mibr 

o.o 

4'6 

6'5 

12a6 

16.4 

20'4 

28.3 

Designation of 
Bench-mrks 

Qsodelio 

1 j 

2 j 

a ;  

4 i 

i . - a i 4 

6 

6 1 

7 ; 

! , - 
; 7  

Correctad 

Dynemio 

fet 
2232.618 

2229,614 

2080~o60 

1891 -574 

1799.665 

1675.507 

, 1604~621 

1495'327 

1605.043 

1561.45~ 

Topom 
phic 

E G  
69 J 

x 2  
63 J 

BM.99 - 
63 J 

B* 
63 F 

BY.45 
63F 

B2 
63 F 

E 7  
63 F 

B? 
ba F 

~ ~ 4 9  
63P 

Elevation' 

Orthometrio 

feet 
2231.558 

2228.j56 

2079'070 

1890.674 

1789.811 

1674'708 

1603' 851 

1494.605 

1604.260 

1567.683 



PEEOISE LEVELLING I N  INDIA, 1088-1809 

Main-Line 62. (Meerut to Agr3. 

Deaoription of Bemh-mark# 

+ a t  St. John's Church, Meerut. On surface of stone slab 
opposite N. pillar of central W. doorway (mainentrance). 

Top of mile-stone Meerut 4 
Allahabad 386' 

Khnrkbaoda Bench Mark. Stone B.M. embedded in S.E. 
corner of encamping ground near batdaahtkhano. 

Hapur Bench Mark. Stone B.M. embedded in encamping 
ground on S.W, side of road. 

Top of mile-stone Meerut 21 
Allahahad 369' 

Galaoli Bench Mark. Stone B.M. embedded b encamping 
ground on S.W. side of road opposite tl~aua. 

Plinth of S.W. pillar, or IqvJ, of spring of arches of 
Walipur bridge over Ganges canal. 

Walipur Bench Mark. Stone B.M. embedded in f m t  of 
toll office, about a yard from southernrnoclt piller oE verandah. 

On ground level mark-stone of BulawIsbhr B.T. Survey 
Tower Station, lat. 28" 24' 15".29, long. 77' 51' 45".20. A 
principal station of Great Arc Meridio~ral Series-Secti~n 
24' to 30'. (For full description see Synoptical Volume). 

'Pdp of  mik-atone Meerut 47 
Alla4aba.d 343,' 

Kburja Bench M ~ r k .  f tone H.M, embedded on W. side 
ot road opposite dnk burlgalom, and about 10 chains N. of 
junction of roads from L)elhi aud Meerut to Agra. 

Top oE mile-stone Dell~i 62 
Allahabad 326' 

Somnn Bench Mark. Stone B.M. embedded in encamping 
ground, near well and close to S.E. boundary pillar. 

E.I. Railway Bench Mnrk. A wooden pegin maaonry pillar 
in centre of embankment, 50 yards N. of Kanowe Deota r o d  
level crosaing. 

Destroyed. ... ... ... , .  

Distance 
from 

Mecrnt 

milsr 

orno 

S a 6  

2 ' 6  

20.9 

22 '6  

30'4 

44'4 

44'4 

46'9 

48t4 

54'7 

65'5 

67'7 

70'4 

81.8 

Designation of 
Benoh-marka 

Qeadebic 1 
I j 

2 ;  

3 i 

4 / 

! 

6 i 

7 1 

8 ;  

! 1 . - 
; 8 

9 / 

10 j 

i 

11 

12 ; 

13 j 

14 i 
i - 

O o m h d  

D~nmmio 

fad 
738.645 

732'118 

712.823 

692.228 

694.41 I 

679.786 

672.951 

670.020 

726.235 

658'339 

646'9T6 

635'442 

621.49~ 

623'943 

609.051 

Ti$y 

EM2 
ba o 

B* 
63H 

E L 2  
63 H 

'2 
63H 

B2 
b3H 

BM.6 -- 
63E 

63H 

EM7 
6uH 

b a a  

BSI.9 

6aH 

B3 
63H 

0 x 2  
6aH 

BM.13 - 
6a H 

Elention 

Orthorneldo 

pal 
:38a31a 

731.851 

711.568 

691.988 

694- 17% 

679.557 

di1'735 

669.805 

7'16'00a 

658'r30 

646'775 

635"s" 

6'1'31" 

6~3.76~ 

608'878 



DESCRIPTIONS AND HEIGHTS OF BENCH-MAEKBo 

Main-Line 62. (Meerut t o  Agm). 

Description of Bench-marka 

Aligarh G.T.S. Bench Mark. Embedded 111 encamping ground 
to  N.E. of road facing bardashlkhana, and ahout 3 chains from 
camp well; 54feet from N. end of E. culvert, 50 feet from N. end 
of W. culvert on S. side of encamping ground, 48 feet fromfurlong- 
stone No. 6, aud 8 feet S .  of centre of S ,  side of base of pyrami- 
dal block on which inscription is cut. 

E.I. Railway Bench Mark. Pillar on S. flank of engine 
house at  Aligarh railway station, about 2 feet above level of 
ground, and defined by Mr. Shaw, District Engineer, as being 
101.00 on Delhi District Datum. 

O.T.Y. On inner circle of masonry on surface of largest block 
BoM. of yellow stone on coping of well in encamping ground 

a t  Aligarh opposite bardarhlkhana. 

0.T.s. On W. side of base of up distaut sigual a t  Aligarh rail- 
&, way station. 

8 On W. parapet of culvert near S. angle of District Jail 
wall at  Aligarh. 

Q.T.9. On flooring at  N. end of W. verandah of Post Office, 
BoM. Aligarh. 

G.T.S. at Aligarh. Situated in compound of 
standard District Ellgineer's office, to N.W. of build- 1904 

iug, 78 and 138 feet respectively from 
N.W. and S. corners of same, nnd 34 feet from ceutre of N. wall 
of kitchen : i t  is enclosed iu a railed-off space 11 feet square. 

Surface of plinth of 4th mile-stone from Aligarh. 

Bench Mark. Stone B.M. embedded 200 feet E. of road, 
2 mile8 N. of Mr. Nickterlein's buugalow. 

Surface oE plinth of 10th mile-stone from Aligarh. 

Destroyed. ... . . . ... ... 

Surface of plinth of 13th mile-stone from Aligarh. 

Surface of plinth of 17th mile-stone from Aligarh. 

Distance 
from 

Meernt 

rnilu 

81'8 

82'9 

81.8 

82'3 

82.4 

82'9 

8bS5 

87'9 

92'5 

95'2 

95'5 

99'5 

De~ignalion of 
Bencll.marh8 

Qeodekio 1 
15 j 

i a 
j 15 

I 1 
i f i  

/ . - 2 
i 1 5  

: . - a 
i 1 5  

i 3a 

i 15 

i : - 4 
i 15 

! 

16 1 

i a 
: - 
j 10 

17 ( 

18 j 

19 j 

20 ! 

Corrected 

Dpamio 

feet 
60j.016 

607.916 

609.645 

612.278 

605.92j 

606.176 

612.036 

601.564 

601.723 

591 -528 

588.340 

586.214 

587.168 

TO;liy 

- 
64 1 

BZ~ 
641 

aM.8 - 
641 

a ~ r  
641 

B,, 
641 

z 6  
641 

a 2  
641 

BM.8 
64 I 

nM.9 

RX 
64 I 

BZ 
64 I 

-- Bhf.12 
64 I 

Eleratian 

Orthometric 

feet 
604.844 

607.743 

609.4j~ 

612.104 

605.753 

606.004 

61i.862 

601.396 

601.555 

591 -366 

588.181 

586.056 

587.012 



PRECISE LEVELLING IN INDIA, 1868-1909. 

Main-Line 62. (Meerut to Agra). 

Dwoription ol Benoh-mwkn 

H a t h m  O.T.S. Block-stone Bench Mark. Embedded about 
2 feet below ground level, 173, 128 and 154 feet respectively 
from N.R., S.E. and S.W. corners of inspection bungalow, 97 
and 93 feet respectively from S.W. and S.E. corners of octroi 
chauki, and 10 feet W. of pyramidal block of masonry on which 
letters O d T ,  are cut. 

Kewulguri Bench Mark. Stone B.M. embedded nbout 40 
yards W. of 21th mile-stone from Aligarh. 

Surface of plinth of 28th mile-stone from Aligarh. 

Jowahirgarh Bench Mark. Stone B.M. embedded s t  E. 
side of road, in front of Mr. Sander's Indigo Factory, on mound 
a few yards 8. of vats. 

Top of mileatoue No. 37 from Aligerh. 

Khandnoli Bench Mark. Stone B.M. embedded about 3 
feet N. of S.E. boundary pillar of encampiug groond. 

Nandlalpur Bench Mark. Stone B.M. embedded in high 
ground about 226 yards W. of c h ~ u k i  of that name, which lies 
between 47th and 48th mile-stones. 

Deatroyed. ... . . . . . . ... 

Dietanoe 
from 

Meernt 

milea 

102'5 

109'4 

110-5 

'16'5 

"9'5 

"3'5 

'3O" 

'33' I 

Designstion of 
Benoh-morkn 

aeodotio 

21 ; 

22 : 

23 

i . - a 
i 23 

24 i 

25 

: a 
j 25 

26 
- .  

= 
64 I 

B x 4  
641 

64 I 

BS 
6 4 1  

~ h f . 1 7  

BE 
6s 1 

B&~.IB 

Corrected Elemtion 

DI'nbmio 

fear 

585.134 

574.976 

573'5'5 

564.999 

556'592 

553.978 

543.085 

515'317 

O r t h ~ m e ~ ~  

p a r  
584.982 

574.130 

573'370 

564.856 

556'457 

553'846 

542'956 

5'5''99 



DESCRIPTIONS AND HEIGHTS OF BENOH-MARKS. 

Branch-Line 62A. (Meerut t o  Delhi). 

Comcted 

Dpnamio 

feat 

738.645 

731 -986 

734.320 

73xei38 

731'778 

731.909 

738,337 

732'684 

732'279 

728'026 

~$6~.797 

730m.438 

727.546 

726.673 

726.976 

728-769 

723'527 

720'70$ 

Dewpetion 

(teodetie 

1 ;  

j 

2 1 

j 

8 ;  

4 

6 ;  

6 1 

i 1 . - 
; 6 

7 1 

8 

9 j 

10 1 

11 i 

12 .! 

13 j 

14 i 

16 ! 

16 

17 
! 

Distance 
from 

Meerut 

mile. 

O" 

1.2 

2'7 

3'2 

4'3 

3.7 

4'2 

4.6 

5" 

5.6 

6.6 

6 

g., 

8.6 

9.6 , . 

Elevation 

Orthometrio 

feet 

738.372 

731 " 716 

734'049 

731'469 

7 3 I e 5 O 9  

731'640 

738.066 

732.416 

732'01 I 

727- 760 

736'528 

730' I 72 

717.281 

726.409 

726.712 

iz8-5ag 

723-165 

;zo.++# 

C 

of 
 eno oh-marks 

TOPOP- 
pl~ic 

BM.,~ 
SB 0 

BM.72 
63 (i 

RM.14 
63 H 

B2 
63H 

BEE 
63 H 

- BM.17 
63 H 

BE 
63li 

B- 
b3 H 

DM.20 - 
63 H 

-1 
63 H 

BBf.22 - ~- 
SB H 

DIE8 
68 H 

63 H 

R n ~ 6  
69 U 

RN.26 
-63 1 

BM .. - a_t 
63 H 

- BN.ae 
6 3 x  

Desoription of Benoh-msrks 

+ at St. John's Church, Meerut. On eurface of etone slsb 
opposite N. pillar of ceritral W. doorway (main en- 
trance). 

Lower plinth on W. side of Meerut mile pillar, Delhi 40 
miles, Aligarh 814 miles, Muzaffaruagar 88 milee, Saharanpur 
70 miles. 

On E. parapet wall of Begum's bridge, Meerut. 

Top of mile-stone Delhi 39 miles, Meerut 1 mile. 

Top of mile-stone Delhi 38 miles, Meerut 2 miles. 

9. platform of Kalian Singh's well. 

Meerut Railway Station. Top of platform, a t  centre of 
station house. 

Top of mile-stone No. 37 from Delhi towards Meeruf. 

On E. parapet wall of syphon bridge over rajboha. 

Top of mile-stone No. 36 from Delhi toward8 Meetut. 

On W. parapet wall ot bridge over r a jbha  and cloue to flow 
mills. 

Top of mile-etone No. 85 from Delhi towards Meerut. 

Top d mile-stone No. 34 from Delbi towards Meerlrt. 

Top of mileatone No. 88 from Delhi towards M e e d .  

On E. parapet wall of E. I. railway bridge. 

Top of mile-stone No. 82 from Delhi towards M e e d .  

Top of mile-atone No. 81 from Delhi t o a d s  Meerut. 

Top of mile-stone No. 110 from Delhi towade Meermt. 



PRECISE LEVELLING IN INDIA, 1868-1908. 

I Designation of 
Bench.morlrr Distance 

Mcerot 

Branch-Line 628. (Meerut t o  Delhi). 

Top of mile-stone No. 29 from Delhi towards Meerut. 

Surface of well, E. side of Bissakhur chauki. 1 716,998 1 j16-741 

Top of mile-stone No. 27 from Delhi towards Meerut. ( 716'37.5 1 716.118 

Top of mileatone No. 26 from Delhi towards Yeerut. 1 717.6116 1 717,429 

Top of mile-stone No. 25 from Delhi towards Meerut. I 720.893 1 720.636 

2nd step to N. of well outside compound of Begumabad road 
bungalow. 

On E. parapet wall of bridge over rajbaha. 1 722.544 1 722'2Y7 

7~0.680 

Top of mile-stone No. 23 from Delhi towards Meerut. 

Top of mile-stone No. 22 from Dell~i towards Meerut. 

720-422 

Top of mile-stone No. 20 from Delhi towards Meerut. 

722'334 

719'204 

Top of mile-atone No. 21 from Delhi towards Meerut. 

On E. parapet wall of bridge over rajbaha. 1 712.4pB 1 712.247 

722'071 

718'949 

716.103 

On W. parapet wall of bridge over rajbahs. I 708.979 I 708'730 

715,850 

Top of mile-stone No. 19 from Delhi towards Meerut. 

Top of mile-stone No. 18 from Delhi towards Meerut. 

Top of mile-atone No. 15 from Delhi towards Meerut. 1 703.460 1 703'''~ 

710.509 

70 j . 8 ~ ~  

Top of mile-atone No. 17 from Delhi towards Meerut. 

On E. parapet wall of bridge crossing rajbahs. 

Top of mile-stone No. 16 from Uelhi towards Meemt. 

710~~59 

707'93 

704- 154 

707.408 

704'649 

703'90' 

707"~' 

704 '4O3 



DESCRIPTIONS ABD mICfHTS OF BENCH-MARKS. 313 

Branch-Line 628. (Meerut to Delhi). 

Distance 
, from 

Meerut 

Deaignntion of 

Description of Bench-marlrs 
Bench-marks 

Geodetio 

36 ! 

37 

3 8 ;  

39 i 

40 i 

41 

i 1 

: . - 
i 41 

8 . - 
i 41 

42 j 

S.E. side surface of well, 27 feet from 15th mile-atone. 

T O P O P  
phic 

63 H 

BM.60 - 
63 H 

B* 
63 H 

BM.52 - 
b3 H 

BM.53 
63 H 

B E  
5 3 H  

BM.56 
%Fir 

BJZ 
b3H 

BJI.66 - 
63 H 

Top of mile-stone No. 14 from Delhi towards Meerut. 

43 ' BbI.59 - 
BY H 

44 j DM.60 
63 H 

B X  

46 BM.62 
63 d 

48 i HLI.G4 -- 
63 Li 

BM.65 49 ; - 
63 U 

' 1 
, - "_Lfi_G 
i 49 63 H 

- ,  * 

Top of mile-stone No. 13 from Delhi towards Meerut. 

Oblique bridge, E, parapet mall. 

Top of mile-stone No. 12 from Delhi towards Meerut. 

Top of mile-stone No. 10 from Delhi towards Meerut. 

On W. side surface of well, near S.W. corner of Ghaziabad 
city wall. 

3rd step of N.W. corner of platform of Ghaziabad railway ata- I 

Ghaziabad Railway Station. Level of rails opposite centre of 
platform, N. side. 

Stone edging on W, end of bridge over Hindan nadi. 

B.M. on top of mile-stone No. 9 from Delhi towards Meerut. 

13.31. on plinth of mile-stone No. 8 from Delhi towards 
Meerut. 

B.M. on plinth of mile-stone No. 7 from Delhi towards 
Meerot. 

B.M. on top of mile-stone No. 6 from Delhi towards Meerut. 

Top of mile-stone No. 6 from Delhi towards Meerut. I 
Top of mile-stone No 4 from Delhi towards Meerut. 

Top of mile-stone No. 3 from Delhi towards Meerut. 

- 
/1\ On lower cornice below E. cap of N. parapet O F  bridge 

close to Salimpur village aud S. of railway skew 
bridge. 

Corrected Elevation 



814 PRECISE LEVELLING IN INDIA, 1858-1909. 

Distnnce 
from 

BIeerut 

wiler 

39'8 

39'9 

40' 1 

40.2 

40'3 

40'2 

40'3 

40'3 

40.6 

1 40'6 

38'4 

39'0 

39'7 

40.0 

40'0 

40.3 

- 

Branch-Line 62A (Meerut to Delhi). 

Description of Beuoh-marks 

QT.8. 011 uppermost stone step in front of W. main door of 
uo?. Romau Catholic Church, Delhi. 

Q.T.S. On W, stone footiug oE Lahori gate of fort, Delhi. 
0 
U.M. 

Q.T.9. OU stone flooring of na/:arkhana, near S. eud of E. arch 
B.. of ceutral hall, inside fort, Delhi. 

G.T.S. Or1 uppern~ost stone step on N, side oE Diwan-i-urn, inside ,?,, fort, Delhi. 

0 0 1 1  mal.ble plinth at  extreme S.W. corner of Diwan-i- 
kltas, insi~le fort, Delhi. 

G.T.9. 011 stone copiug towards E. end of No. 1 main platform, 
z'. 480 feet from centre of Delhi rnilway stirtion. 

Q.T.8. On Rt0lle nenr S.E. tower a t  back of Delhi rail\vag 
uoM. station, 159 feet E, from centre of building. 

G.T.8. On stone near S.W. tower at  hack of Uelhi railw~g 
BoM. station, 169 feet W. from centre of building. 

A at Town Hall, Delhi. On,W. end of uppermost marhlc 
step under 9. porch of building. 

A On 2nd marble step from bottom on N, aide of Empresr 
Victoria's statue, in front of Town Hall, Dellli. 

(XT.s. On stone coping at N. end of E. abutment wall, 15 feet 
N. of iron girder a t  E. end of E.I. railway bridge ovcr 
Jumna river. 

0.T.Y. On stone coping at  N. end of W. ahutmcnt wall, 31 feet 
N.  OF iron girrler at  W .  end of E.I. railway hridgc over 
Jumua river. 

fi.T.S. On W. side of ntone 11age of Mutiny Mcmorial in com- 
B%. pound of Government T ~ l c g r r p l ~  Olticc, Uellli. 

LT.8.  On mirldlc stone step on N.E. side of the memorial 
in cornpot~nd of St. Jamee' Church, sacred to  the me- 
mory of those Christians who were murdered nt Delhi in 

May 185 7. 

G.T.8. On ntolle flooring of front or S .W.  verandah near most 
BoM. muth-easterly door of St. James' Church, Delhi. 

o.T.8. On 2nd marble step on S. aide of John Nicholron'a statue 
in Nicholaon's Gardens, Delhi. 

feet f ~ e t  

706.029 70j.786 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 628. (Meerut to  Delhi). 

Dosc~iption of Bench-marks 

Q.T.6. at Delhi. Situated on ridge close to and 
Stand'rd 1904 Mark N.E. of flag-staff tower and enclosed by an 

iron railing 11 feet square. 

G.T.S. at Pirghaib G.T. Survey Tower Station. On stone em- 
bedded in ground floor of station. Lat. 28' 40' 35".09, 
long. 7;' 12' .52".03. Situated on dome of shrine of a 

mahornedan saint, on Ridge at  Delhi. 

Q.T.S. On 1st stone step on E. side of Icing Asoka's pillar situ- 

UF)hI. ated on Ridge at  Delhi. 

B.OU. On 5th step from bottom of right or W. flight on N. 
side of Mutiny Memorial Tower on Ridge, Delhi. 

B.OM. On Bthstep from hottom of N. flight on E. side of 
Mutiny Memorial Tower, Delhi. 

Top of mile-stone No. 2 from Delhi toward8 Meerut. 

... Destroyed. ... ... ... 

... Destroyed. ... ... ... 

... Destroyed. ... ... ... 
Destroyed. ... ... ... ... 

... ... ... Destroyed. 

Top of down stream parapet wall of Zunjeree bridge (W. 
Jurnna cnual). 

Corrected Elavntioo 

Dynamic 1 O r t b o m ~ t i o  

Dietanca 
from 

Y aerut 

m iler 

41 

42'8 

43'0 

43'2 

43'2 

37" 8 

38'4 

39.j 

40.0 

41.2 

41'7 

41 ' 

Designation of 

feet 

7 j7.746 

787'748 

791 '194 

792'699 

791.979 

669.959 

681'629 

684.651 

684.614 

706.217 

714'588 

716.570 

Bonclrrnuks 

Goodetic 

i 8 . -- 
i 49 

1 9 . - 
i 49 

: 12 
j 49 

\ 11 
! 3 

i , 12 - 
j 4 9  

50 

51 i 

52 1 

53 i 

54 : 
55 j 

5 6 :  

feet 
757'485 

787'477 

7g0.922 

792.426 

791.70: 

669.729 

681-3514 

684.416 

684'379 

705'975 

714'343 

716.324 

T"$r 

EnE 
S Y E  

B x 4  
6 3 H  

B x 5  
6 3 H  

E 6  
6 3 H  

B=7 
VJU 

E e  
69 H 

BE 
68 H 



PRECISE LEVELLING IN INDIA, 1868-1908. 

Branch-Line 62B. (Hathras to Muttra). 

Designation of 
Benoh-marks 

Geodetic I -- 
; I 

Distnnw 
from 

IltItl,rus 
Description of Bench-marks 

Hathras G.T.S. Block-stone nench Mark. Embedded about 
2 feet below ground level, 173, 128 and 151 feet respectively 
from N.E., S.E. and S.W. corners of inspection bungalow, 97 
and 93 feet respectively from S.W. and S.E. corners of octroi 
chauki, and 10 feet W. of pyramidal block of masonry on 
which letters tT6;1. are cut. 

a.T.8. On masonry platform to  N. of N.W. corner of Hathras 
inspection bungalow. 

0.T.s. On pavement of verandah at  E. end of Hathras City 

&. railway station, near waiting room door. 

G.T.3. at  Hathras City Railway Station. Embedded at  S. side 
BoM, or back of station, about ground level, to S.E. of 3rd 

class passengers' waiting hall alongside poi~~tsman'e 
house, a ~ i d  17 and 7 feet respectively from S.  and W. corners 
of same; 41 feet N.W. of a well ill station pard, 51 feet from 
B.M. No. 3, 56 and 85 feet respectively from S.E. an?.W. 
corners of passengers' waiting hall. The inscription has 
been marked on pointsman's hut. 

G.T.S. at  Hathras City Railway Station. On centre of S. sidc 

B'?M. of cattle-trough adjoining station well. 

G.T.9. On centre of N, parapet of culvert, near telegraph post 
190 

NO. -. 
12 

i 2 -- 

G.T.3. On top of stone prism, near 9. gate of level crossing 
H M. 
0 near telegraph post No. z7 18 ' and near W. home signa 

of Mendu railway station. 

! 3 
, - 
i 3 

a.T.s. On E. end OF 6. platform at  overhead atation at  Hath 
Boa. ras Road railway station. 

BM.25 -- 
6 4 1  

Q.T.9. On S, side of bane of home signal at  overhead etati01 ?I? 1 6 - 6  1 0 
64 1  B,M. a t  Hathran Boad railway atatiol~. 

BM.26 
641 

o.T.8. On 5. ride of base of nr. distant rignal at  Hathras Cit] 
B.M. railway station. 

3 ' 9  

0.T.s. On N. abutment of drain, about 1 chain E, of mile-ston1 
B,M. No. 194. 

667 On S. parapet of culvert No. 567, between telegrapl 
189 189 

posts Nos. and -. 
b 7 

4 '5  
G.T.s- On centre of N. parapet of culvert No. 666, between tele. 

0 IHH 188 
graph pouts Nos. - and --. 

14 15 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 62B. (Hathras to Muttra). 

Designation of 
~snch.nisrks 

Description of Bench-marks 

B@M- On top of stone embedded to S. of Trunk road and railway 
194 

line, between telegraph posts Nos. 1: and -. 
4 

- 
/I\ On well platform at  cbauki on road side opposite Hathisa 

NO. 62 194 
village, near telegraph post No., . (P.W.D. bench-mark). 

12 

Q.T.8. 0 On S. abutment of drnin No. 587, between telegraph 
195 195 13.u. posts Nos. - and --. 
11 12 

0.T.S. On S, abutment oE drain, between telegraph posts Nos. 
0 197 B.M. 19' and -. 

5 6 

Q.T.9. On E. side of base of home signal at  Mursan railway 
BoM. station. 

G.T.8. at Mursan Railway Station. Embedded at N.  side of 
station, and sliglltly below ground level; 216 feet 
from N.W. corner of Traffic menials' quarters, 109 

feet from N.W. corner of station staff's quarters adjoining 
station house, 11 feet from N.E. corner of latrine, and 4 feet 
from E.  wall oE same. 

Q.T.9. On N, parapet of cuivert, near mile-stone No. 201. 
0 

B.M. 
201 0.T.S.  On N. abutment of drain, near telegraph post No. ,. 

0 d 
B.M. 

Q.T.8. On N.W. return mall of bridge, near telegraph post No. 
0 202 B.M. -. 

3 

0 .T . s .  0 On mnsonry pillar at  level crossing, near telegraph post 
203 NO. -. 
12 

Q.T.S. On N.W. return wall of bridge, near telegraph post No. 

F* 1 

206 0.T.S. On N.W. cap of bridge, near telegraph post No. ,. 
1 D 

B.M. 

0.T.a. On masonry pillar at  level crossing, near telegraph post 
0 208 n.M. No. -, and 6 feet N.W. of N.W. corner of gate lodge. 

6 

Q.T.S. at Raya Railway Station. Embedded flush with plinth 
B%. of platform enclosure wall, aud 3 fect S.W. oE nearest 

corlier of S.W. name-board on platform; 65 feet from S. 
corner of station building, 49 feet from S. corner of waterman's 
house, and 11 feet N.E. of S.E. end oE platform enclosure wall. 

Distance 
from 

Corrected 

Dynamio 

pet 
582.785 

581 '621 

581.448 

581.164 

577.618 

572.063 

578'5'4 

577.692 

584.582 

581.449 

584'201 

583.274 

582,463 

584'671 

6 i  

, 
8 l 

9 j 

10 i 
! 

11 

12; 

l3 ; 

14 i 

15 1 

' 

1 6 ;  

17 \ 
! 

18: 

Elevstion 

Orthomelric 

58%3 3 

581 '470 

581.297 

581.013 

577.468 

571 '915 

578'364 

577'542 

584.431 

581 '298 

584.050 

583.123 

582.313 

584.521 

=a 
6 4 1  

BM.' 
64 

%a 
64  1 

BM.4 
64  Y 

BM.5 - 
64  lE 

E! 
6 4 K  

B A 7  
641E 

BM.8 
- b41E 

B?? 

B E  
6 4 E  

64  E 

n ~ . l a  - 
6 4 Q  

EM3 
66 rn 

Hethras 

miha 

3'4 

3'9 

*" 

6.6 

8'8 

10.2 

10'4 

"'4 

I3.O 

14'5 

16.1 

17'6 



PEBClSZ LEVELLIRQ IX INDIA, 1858-I-. 

Branch-Line 62B. (Hathras to Muttra). 

De~ignntion of 
Benoh-mnrka Distance 

--- from 
HntLlas 

mibr 

19 1 "E4 20'2 
64 E 

20 f B=I 01.8 
64 

21 / E x 6  64E %3'5 

22 1 'M.1' 25'1 
64 E 

Bs 23 i 25'4 

24 1 B x 9  26e0 
64 b; 

25 i "= 26'1 
64 N 

: a BM.81 . -  - 
i 26 64E 26'7 

i l a  B M . ~  . -  - 
i 26 64U 27'2 

i 2a BM.28 27.5 
ig 648 

1 %  
i 2 5  W E  '7.7 

i 

26 ; m a s  - '7'5 

i 
( 

I 

Dwoription 01 Bsnob-mnrha 

O.T.9- On N.W. cap of bridge, near telegraph post No. 
0 

B.M. 2%!. 
15 

Q.T.5- On N. parapet of culvert No. 612, near telegraph post 
0 212 
".?If. No. -. 

8 

0 214 
G.T.s. On mraonry pillar to  S. of railway line, 61 feet from cen- 

B.M* tre of door of gate lodge, near telegraph poet No. -. 
4 

On N. end of N.E. abutment of Jnmna bridge, Muttra. 
0 

B.M. 

Q.T.S. On W. end of N. abutment of overbridge at  8. end 
0 216 R.bf. of Jumna bridge, near telegraph post No. -. 1 

Q.T.S. at  Muttra Cantonment Railway Station. Embedded 
B%. near masonry base of N.W. end of platform enclosure, 

6 chains from N.W. corner of 3rd clasa passengers' 
waiting hall, 85 feet from N. door of pumping station and 
water-column, and 2 chaina from E. end of abutment of 
overbridge a t  N. end of station. 

Q.T.S. On stone coping of platform in front oE N.E. nnme- 
board a t  Muttra Cantonmeut railway station. 

Q.T.8. On stone coping of S .  parapet of roed culvert, near 
,,OH, llritisl~ Cavalry stables, at  junction of roads from 

Muttra Cantonment railway station, and Muttra JUIIC- 
tion railway statloll. 

@ On lowest atep under porch on S ,  side of Chriat'e Cl~uroh, 
Muttrs, 6 feet E. of centre of door s t  main entrance. 

Q.T.8. On lowest atep of middle flight of stairs, leading up t o  
ByM, versntlah of middle room, on N.W. face of dak bunga- 

low, Muttra. 

0.T.B. kt Muttra J~~l tc t ion  Railway Statio~,. On platform 
coping ou station side, metre-gauge line, 102 feet from 
centre of E. wall un~ le r  rlo~ne ahove N. projection of 

E. face of building; 105 feet from inner angle formed hy ahove 
projection wit11 body of building, and84 feet from angle formed 
by S. projection with building. 

t%.T s. nt Muttra. s i t u ~ t c d  in  compound of 
"nndnnl Seasions Judpe$ kachahri, to 15, of build- 1904 

ing; 89 a ~ ~ r l  107 feet rrrpeetively from S.E. 
and N.E. ends of builtling, 82 feet from N . E  corner of ontcr 
projection of asme, and 72 and 85 feet respectively from 9.W. 
and S.E. corners of godown aud kitchen. 

Corrected 

D~onmic 

feel 

~8y.85~ 

569.335 

563.817 

561'430 

561.668 

573,5411 

573'340 

565.491 

557.088 

552'321 

581'398 

559'810 

' 

- 
ElevotiaD 

Ofihorndrio 

ferl 
5f19.706 

j69.18~ 

563.673 

561.287 

561'525 

573'403 

573'195 

565'348 

556'947 

~i.5~"~' 

5""5' 

~59'~' 

4 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 63. (Agra to Sironj). 

Descrigtion d Beoch-mwhe 

Destroyed. . . . ... ... ... 
Khandaoli Bench Mark. Stone B.31. embedded about 3 

feet N. of S.E. bouudary pillar of encamping ground. 

Agra G.T.S. Block-stone Bench Mark. Embedded along- 
side octagoual well, in S.W. corner of cornpound of Caritonment 
Church, Agra, 8 feet N, of base of a pyramitlal pillar having 
letters G.T.S, cut on it, and 2 feet from neareat apex of one of 
the angles of octagon. On well platform, an arrow is cut in 
the direction of bench-mark. 

O.T.9. at Agra Cantonment Church. On aurfnce of plinth, 9 

BoM. feet N. of W. door, in a corner formed by a half pillar 
with wall of building. 

Q.T.8, at Post Oflice, Agra. On verandah flooring under 
delivery window on E. face of building. 

Q.T.8. On abutment of drain on Ajmer road, al~out 12 feet E. 
BoM, of Cantonment boundary pillar No. 68, at  S. end of 

Boileaugauj baznr. 

On plinth of General Adam's monument, in Puhlic Gardens, 
Agra, about 1 foot above ground, and 7 i ~ ~ c h e s  N. of S.W. corner 
of monument. 

FR On W. or front side of Metcalfe Testimonial, Agra 
B'M' Cantonment, in space between 2nd set oE two pillars 

couuting fromN., 17 feet from N.W. corner of building, 
and 25 feet from N.W. corner of portico. 

0.T.Y. On atone coping of oot~gonal well, about ) mile 
BoM. S . W .  of Delhi Gate, Agra Port, and 1 chain E. of 

Gnalior road. 

0.T.s .  a t  Agra Fort. Situated in grounds of 
stnDdsrd garden immediately in front and N.W. of 1904 

Delhi Gate at  Agrn Fort, 167 fect from 
centre of that gate, and 2G2 fcet from S.W. coruer of projection at  
S.W. end of Agra Fort railway atatiou, and enclosed in s railed 
off space 11 feet square. 

G.TA- at Agrn F11rt Hailway Station. On S. vernndah under 
3rd ~ r c h ,  34 feet from inner angle formed by verandah 
and E. projectinn of telegraph officz, and 35 feet from 

W. pillar of anme projection. 

8 On 9. end of 7th pier from W. of railway bridge across 
Jumna river at  Aga .  

On 6. end of 14th pier from W. of railway bridge acroas 
7:Ma Jumna river at  Agra. 

Corrected 

Dynemio 

fat 
51j.317 

553'978 

550'098 

552'831 

551'140 

544'725 

546.404 

547'684 

5 1 4 . 6 ~ 9  

525'H9 

528,014 

513.446 

513.328 

Distance 
from 
dgra 

mibr 
0.0 

g e 6  

2"9 

22'0 

21,6 

22.8 

23'6 

, 

'3'9 

24.0 

94.5 

"" 

Elevation 

Orthometrio 

feat 

515.199 

553'846 

549'973 

552'706 

551'015 

544.601 

546.980 

547.560 

514'510 

525'000 

527,904 

513'99  

51 3' Z I X  

Designntion 
~~och-marks 

&odeti', 

1 

j 

3 ;  

j 

i 1 . - 
i 8 
i 

/ 2 

i 
! 3 
: - 
; 3  
! 

i 3 +  : - 
j 8 

i 
i 3b 
1 3 
i 
i 4. 
i 3  

j 

i 5  
i 3 

j 
j 
! f i  
3 i 
! 

i 
j Gn 
. i -- a 
! 
i ?  
j 9 

L. 

of 

T o P o B ~ .  
phio 

E n  
641 

DE 
64 1 

BM.26 

BBf.27 - 
648 

BM.28 
7Z-F 

BX 
641~ 

B ~ . ~ ~  
TTF 

BII.RI - 
64 1~ 

-9 
64 E 

B c  
64E 

e~-9! 
64 E 

m2 
b+ s 



820 PRECISE LEVELLING IN INDIA, 1868-1909. 

Main-Line 63. (Agra t o  Siroqj). 

Desrription of Bench.merke 

Q.T-8. On S.E. parapet of culvert, near telegraph post No. 
O 350 -, on left bank of Jumna river. 

5 

G.T.9. On coping of S. platform at  Goods shed, Agra railway 
BF)M. station, on left bank of Jumna river. 

Mulpur Bench Mark. Stone B.M. embedded on E. side of 
road, near 8th mile-stone from Agra, about 800 yards S, of 
police chaulii. 

Birai Bench Mark. Stone B.M. embedded about 800 yards 
S.S.E. oE village of that name, and about 50 yards to  W. of road, 
just behind police chauki, district Agra. 

Seopur Bench Mark. Stone B.M. emhedded on E. aide of 
road opposite chauki O F  that name, about 3 miles N. of Munia 
dak bungalow, in Dholpur Territory. 

For Bench Mark, Dholpur Territory. Stone B.M. embedded 
on W, side of mound through which roadway has been cut, 
about 4 miles N. of Dholpur. A chauki and road bungalow 
stand on E. side of mound. 

On upper mark-stone of Dholpur G.T. Survey Hill Station, 
1st. 26' 39' 11".76, long. 770 49' 32"-50. A principal station 
oE Grent Arc Meridiollal Series-Section 24' to 30°. (For full 
descriptio~~ see Synoptical Volume). 

Chola Serai Bench Mark. Stone B.M. embedded about 50 
feet E.  of road, where i t  turns and descends to Chambal river. 
Chola Serai lies about a mile further southwards. 

Destroyed. ... ... ... ... 

On surface of E. and upper corner of pediment of monument 
erected at  Maharajpur in memory oE Lt.-Colonel Sanders, c.B., 
Bengal Engineers. 

... ... ... Destroyed. ... 
... ... ... ... Destroyed. 

Paniar Bench Mark. Stone B.M. emhedZed on a mound, 50 
yards E. of road in front of Thakur Fateh Singh'a garden. 

Sirsawa Bench Mark. Stone R.M. embetlded 20 yards E. of 
road, and 90 yards E, oE a bungalow near villsge. 

Deyrar Bench Mark. Stone B.M. embedded on W. aide of 
road, 160 yards N.W. of dak chauki, about 2 miles S.E. by E. 
Seysnri village. 

Bhangarh Bench Mark. Stone B.M. embedded 100 yards 
W. of road, about midway between Bbangarh and Bllainswara 
chaukiw. 

Distanca 
fmm 
Agrs 

mils8 

24.9 

25'3 

a8 '7  

35'6 

43'4 

51'1 

57'  I 

'OS7 

69-8 

7Se4 

79': 

97'2 

'06'% 

"5" 

lZsa3 

's4'9 

J 
Designstion 
Bench-rnsrks 

Geodetio 

i 8 . -  
j 3 

i 9 . -  i 3 

I . A a 
i 3 

4 j 

6 i 

6 i 

! 1 . - i 6 

7 i 

8 

i a . - i 8 

9 i 

10 j 

11 ; 

12  i 

: a  
fi 

13  

of 

To$r 
std.36 - 
64 Y 

BM.37 - 
64 IC 

BX 
6 4 "  

BY.1 
6 s r  

KZ 
641r 

BY.3 - 
6 4 P  

E L 4  
6 4 6  

BM.6 
64 F 

B1.6 
6 4 ~  

BY.1 
64 J 

BM.7 - 
64 F 

6 r u  

64C) 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 63. (Agra t o  Sironj). 

Distmnce 
from 
Agra 

miles 

144'5 

163'4 

I 76. I 

185'5 

'95.5 

20j.3 

215'7 

227'9 

q8'0 

248'7 

261.3 

265'4 

268'5 

Description of Bench-marka 

Gharaghat Bench Mark. Stone B.M. embedded on a knoll 
just outside hedge surrounding dak bungalow, and to N. of it. 

Satambara Bench Mark. Stone B.M. embedded on high 
ground, about 1 5 0  ~ a r d s  W. of road. The village lies about 4 
mile to N.E. 

Sipri Bench Mark. Stone B.M. erpbeddcd in N.E. corner 
of dak bungalow compound, o f en  yards off road. 

Kolarus Bcncl~ Mark. Stone B.M. embedded near Makhund 
Imli chauki, ou a ridge 2 miles N. of town. 

Lakwasa Bench Mark. Stone B.M. embedded about 1 5 0  
yards W. of road, on a ridge to N. of village. 

Badurwas Uencll Mark. Stone B.M. embedded about 200 
yards N. of dali bungalow. 

Dungasra Bencl~ Mark. Stone B.M. embedded in lands of 
Dungasra, known as Duudi Imli, 1 mile W.S.W. of village. 

hliapur Bench Mark. S t o ~ ~ e  B.M. embedded hy rrayside, 
shout 4 mile S.W. of hamlet of that name, and about 6 miles 
N, of Shadaura. 

Kakaraa Bench Mark. Stone B.M. embedded on ridge, 
about 1 mile S.S.E. of I~amlct, 4 mile N.E. of tauk called 
Nakatalno, and 7 miles N, of Kuchnar snrai. 

Mohasa l~ench-mark. Embedded 40 yards W. of village of 
that name in Jagir of Inami Sahib of Arun, Gnalior Stnte, and 
5 miles N. from Moghal Sarai, on road bctmecn Gaalior and 
Sironj. The bcnch-mark consists of a pyramidal stone buried 
flus11 with ground level. 

On mark-stone on upper surface of pillar of Surnntal, G.T. 
Survey Hill Station, lat. 2.4." IS' 2 O V . 4 2 ,  long. i i 0 4 0 ' 6 3 " ~ 0 1 .  A 
principal station of Siro~lj  Base-LineFigures of Great Arc Series- 
Section 24" to 30'. (For £1111 description see Sy noptical Volume). 

On lower mark-stone of Sironj Base-Line, S.W. End, G.T. 
Survey Station, lat. 24" 4' 45".99, long. 77' 45' ?6".21. A 
printipnl station of Sironj Dase-Line Figtires of Great Arc Series- 
Section 21" to 30'. ( Ib r  full descriptio~~ see Sy~~optical  Volume). 

Stone measuriug 6 inc11 by 5 inches at surface, with hole 
f inch in diameter, embedded 3 mile IY. of Patharia village. 
It is on rnp between two ends of Sironj Dnse-Liue, 3 miles from 
N.E. end and 4 miles from S.W. end. 

On mark-stone on upper surface of pillar of Sironj Dase- 
Line, N.E. End, O.  T. Sllrvey Station, lat. 21' 8' 6 3 " . 5 i ,  long. 
i T O  60' 41". 1 4 .  A principsl station of Sironj I3nse-Line Figures 
oE Great Arc Series-Scction 24' to 30". (For full description 
see Synoptical Volume). 

= 

Corrected 

Dynamic 

feet 
1142.329 

1336.884 

1514.672 

151 7.614 

15co. 61 o 

149 I .  360 

1540'232 

1596.91 I 

1735'526 

1738.857 

1801.544 

1528.458 

1477.251 

1478.358 

Designation 

aeodetio 

! a  . - i 13 

14 ; 

a . - i 1 4  

15 

l6 

I' 

18 

19 i 

2 0  1 

21 

22 1 

2 3 '  

a ;  

25 j 

Elevntion 

Orthometrio 

feet 
1142.182 

1336'738 

1514'507 

1517-482 

1500.493 

1491 ' 259 

1540.141 

1596'833 

1735.462 

1738.848 

1Ror.535 

1 5 2 8 . 4 ~ ~  

1477'239 

1478.343 
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6 1 6  

n ~ 7  
6 4 ~  
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nS 
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0 1 . 1 2  - 
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nY.19 _- 
64 li 





DESCPIPMONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 63A. (Gwalior t o  Jhansi). 

Description of Benoh-mnrke 

On N.W. cap of bridge No 383, near telegraph post Iz1 No. z. (Railway bench-mark). 
8 

- 
A On W. parapet of culvert No. 380, near telegraph post 

770 No. -. (Railway bench-mark). 
20 

- 
A On W. parapet of culvert No. 379, near telegraph post 

769 
No. -. (Railway beucl-mark). 

17 
- 

On W. parapet of culvert No. 376, near telegraph post 
768 No. -. (Railway bench-mark). 
4 

- 
A On W. parapet of culvert No. 374, near telegraph post 

767 No. -. 7 (Ruilway bench-mark). 

- 
A On S.W. parapet of crrlvert No. 371, near telegraph post 

766 No. -. (Railway bencli-mark). 
1 

- 
/t\ 0 1 1  W. return mall of bridge, near telegraph post No. 

765 - 
9 ' 

(Railway bench-mark). 

- 
A On S.W. parapet of culvert No. 366, near telegraph poet 

763 No. -. (Railway bench-mark). 
4 

jj; On W. parapet of culvert No. 365, near telegraph post 
763 No. -. (Railway bench-mark). 
17 

- 
/h at Morar Railway Station. O c  platform coping new 

S. name-board. (Railway bench-mark). 

On W. parapet of culvert No. 361, near telegraph post 
762 

No. --. (Railway bench-mark). 
17 

On N. parapet of culvert No. 390, near telegrapl~. post 
762 

No. -. (Railway bench-mark). 
3 

cap of bridge No, 358, neer telegraph pet No. 
- 
13'  (Itailway bench-mark). 

a.T.9. On stone coping of platEorm, between pump end name- 
,,%. board to  N.E. of Gwolior railway station. 

Corrected 

Dynarnia 

feel 
621.986 

632- 130 

636-9150 

642.789 

644.980 

$51 '433 

664.174 

6po.888 

671.914 

673.636 

67 I '332 

680.852 

694-5114 

697.801. 

C 

Bench.marke Elevation 

Orthometrio 

feel 
621.882 

632-024 

6-@- 854 

642'683 

644'874 

651 ' 9 7  

664.066, 

6;oe.781 

671.806. 

6 7 ~ 5 2 8  

67 1 ' ~5 

680.744 

694.474 

697 -691 

Geodetic 

8 i 

g 

10 ;  

11 j 

12 j 
I 
! 

13 i 

14 j 

16 i 

16 1 

a _ _  
i 16 

1 7 :  

1 8 ;  
. . 

19 ; 

! 

20 ; - 

sar.1~ - 
6 4  J 

BM.14 - 
64 J 

E x 6  
54 5 

% 
64 J 

E x 7  
64 J 

Bbf 18 
wj- 

E X 9  
b O J  

Bhf.20 - 
ar J 

Bhf.21 -- 
64 J 

BM.22 
b 4 J  

Bnr.,a 
M J  

B s  

RM.26 - 

B~ 
6 4  J 

Snnder's 
Nonoment. 
Nnhnmjpur 

miles 

Io.8 

12.3 

13'3 

'4 '9 

15 .8  

17.1 

17.7 

19'4 

19'9 

20.3 

20.3 

20.9 

l l .  

z, .9 



824 PRECISE LEVELLING IN INDIA, 1868-1909. 

Branch-Line 63A. (Gwalior to  Jhansi). 

D e i g n t i o n  of I Die;. I 
Benoh-mnrka 

Description of  Bench-marke 

- 
A a t  Gwalior Railway Station. On stone coping of plat- 

form near S, name-board. (Railway bencll-mark). 

0.T.S. On W. parapet of culvert No. 356, near telegraph post 
0 

B.M. No. 3 alongside railway bench-mark inscribed 70E80 
11 ' A ' 

ji; On N.W. parapet of culvert No. 352, near telegraph 
759 

post No. -. (Railway bench-mark). 
5 

O.T.S. at Gwalior. Situated in compound of 
stnndnrd 1901 Mark Memorial Hospital, immediately in front 

of central building, from both S.E. and 
N.E. corners of which it is 127 feet, and 87 feet from centre of 
front or E. portico. I t  is enclosed in a railed-off space 11 feet 
square. 

i - a 
i y s  

a.T.8. On W. parapet of 9.  abutment of bridge, near telegraph 
0 756 

post No. - 
8 

B ~ o  
64 5 

24 

0.T.s .  at Sithouli Railway Station. Embedded to E. of railway 
line, and about 6 inches helow ground level ; 30 feet and 
161°to N.W. corner of station buildiog, 33 feet and 

133" to  N.E. corner of same, 60 feet and 121' to W. end of N. 
parapet wall of road culvert, on E, side of station, 51 feet and 
175' to home signal, and 68 feet E. of centre of main line of 
rails. 

0.T.S. On S.W. parapet of culvert, near telegraph post NO. 
0 755 B.M. -. .. 

7 '  

. 2 4 . 5  

BM.32 
64J 

- 
8 .  1 A On W. parapet of culvert N o  339, near telegraph pod 

754 
No. -- 2 -. (Railway bench-mark). 

G.T.8. On stone coping of W, parapet of culvert, between tele- 
0 768 758 

B.M, graph posts Nos. - and -. 
7 8 

25'7 

BM.88 cxT.e. On W. cap of 9, abutment of bridge, near telegraph 
3 0  l _ l 1 1 ' 3  B.M. 0 poet No. 76 - 1 

1 i 10 ' 

- 
On W .  parapet of bridge No. 346, near telegraph post 

757 
No. -. (Railway bench-mark). 

8 

29 : 

- 
Corrected Elevation 

BM.37 

feet 

697'771 

29.9 

697.661 

0.T.S. On W. parapet of culvert, between telegraph postn NOS, 
O 753 753 B.Y. and -, 

3 4 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 63A. (Gwalior t o  Jhansi). 

' 

Corrected 

Dynamic 

fet 
889.769 

865.006 

827.083 

835.826 

833.685 

835.734 

820.054 

810-234 

802.864 

758'423 

724'204 

701.664 

Designation 
Bench.marks 

ooodelic 

31 ; 

32 : 

33 ; 

i a . - 
33 

i b 

3 4 ;  

35 

36 i 

37 i 

38 i 

39 i 

d o :  

Diatance 
from 

Raoder'u 
onnmcnt, 

kbarojpnr 

m i h  

32.2 

33'8 

35'3 

35'6 

35'6 

35'7 

37-2 

39.4 

40.0 

4I 

43'4 

44'7 

Elemtion 

Orthometric 

feet 
889,638 

864'880 

826.964 

835.706 

833.565 

835.614 

819.938 

810~121 

802.752 

758.318 

724.105 

701.569 

2 

of 

T ~ ; E ~ ~ -  

E x 9  
6JJ 

BE 
64 

"".4' ,,J 

B E a  
64 J 

B=S 
6hJ 

B x 4  
6cJ 

B s  
64J 

BM.I 
04b 

E 2  
64K 

BM!! 
64K 

B Y . 4  - 
64, 

5 6  , 

Description of Bench-marks 

G . Y .  On W. cap of S. abutment of bridge, near telegraph 
750 

D.H. post NO. 7. 
26 

G.T.S. On S.E. end of W.  parapet of bridge No. 326, near 
0 749 864.46 

telegraph post No. -. Railway bench-mark /I\ 
5 

is on centre of same parapet. 

a.T.s. On S. end of W, parapet oE bridge, near telegraph post 
0 747 n.ar. No. - 

1 7 '  

Q.T.s. On stone coping at  N. end of platform, near N. name- 
&. board at Antri railway station. 

Q.T.S. at Antri Railway Station. Embedded about 4 inches 
BnM. below ground level, 30 feet and 168' to centre of N.W. 

b~~ t t r e s s  of station building, 41 feet and 113' to centre 
of N.E. buttress, 63 feet and 332" to S.W. corner of assistant 
station master's quarters, and 70 feet to edge of platform above 
rails. 
- 
/I\ On stone coping of platform, hetween home signal and 

S. name-board at  Antri railway station. (Hailway 
bench-mark). 

G.T.S. On S, end of W.  parapet of bridge No. 317, near tele- 
0 74.5 819.31 

B.M.'  graph post No. -. ltailway bench-mark A is 
18 

on same parapet. 

G.T.8. On W. cap oE S. ahutment of bridge No. 814, near 
0 743 

B.M- telegraph post No. _. 
I b 

On S.W. parapet of culvert No. 313, near telegraph post 
743 No. - - .  (Railway bench-mnrk). I 

0.T.S. On W. cap oE S. abntment of hridge No. 312, between 
0 7 1  741 U.M. telegraph posts Nos. - and -. 

6 6 

O.T.s. On W. parapet of culvert No. 308, near telegraph post 
0 739 723.48. NO. -. Railway bench-mark /t; is on same parapet. 

16 

- 
A On W. parapet of culvert No. 303, near telegraph post 

738 No. -. (Railway bench-mark). 
9 



PRECISE LEVELLING IN INDIA, 1868-1909 

Branch-Line 638. (Gwalior to Jhansi). 

Distance 
from 

Snuder'a 
Wonrimeut, 
'Ndornjpor  

miled 

45'7 

Desoription of Benoh-marks 

a.T.s. On W. cap of S .  abutment of bridge No. 299, near tele- 
0 737 

graph post No. -. 
11 

- 
/1\ On W. parapet of culvert No. 297, near telegraph post 

736 N O  - (Railway bench-mark). 
16 ' 

0 
On W, cap O F  S. abutment of bridge No. 295, near tele- 

735 
B.M. graph post No. --r. 

16 

G.T.S. On stone coping at N. end of platform, opposite N. name- 
board at  Dabrib railway station. 

at Dabra Railway Stntion. Embedded about 6 inches 
below ground level, 3 feet and 164' to N.W. corner of 
station building, 49 feet and 116' to N.E. corner of sta- 

tion front veranrlah, 66 feet to edge of platform above rails, aud 
29 feet to  centre of station road. 

- 
rn On stone coping of platform, between stntion building 

and S. name-hoard at  Dabra railway station. (Rail- 
way bench-mark). 

0.T.s. On W. parapet of culvert No. 294, near telegraph post 
0 734 

".Ma No. -. 
5 

a.T.8. On W. pnrapet of culvert No. 292, near telegraph post 
0 773 6 i r 4 9  . 

B.M. NO. 2-. Railwny bench-mark A 1s on same parapet. 4 

O.T.8. On W, parapet of drain No. 290, 11ear tclegmph post NO. 
O 771 

B.M. -. Railway bench-mark G6y is on same parapet. 19 

0 770 
O.T.8. 011 W. parapet of I,ridge No. 288, near telegraph post NO. 

646.6.1 . 
BM. -'-. Railway bench-mark - is on same parapet. 

5 A 

o.T.8. On W. parapet of culvert No, 286, near telegraph post 
728 B.M. No.--. Railway bench-markGi:" is on same parapet. 
19 A 

On W. cap of N ,  abutment of bridge So.  281, near tele- 

graph poet No. 727 --. (Railway bench-mark). 
13 

0 
o.T.8. On W. cap of 9. abutment of bridge No. 283, l l n r  tele- 

725 D.M. graph post No. , . 
12 

Designation 
Bonoh-marks 

b o d e t i c  

i a 
: -  

i 40 

of 

TT~n- 

BM.6 - 
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41 

42 j 

43 i 

i a 
143 

44 i 

45 i 

46 i 

4,7 ; 

48 i 

49 j 

50 : 

51 i 

Corrected 

Dynamic 

feet 

6yz.274 

680 .05~  

679,819 

680.695 

676'947 

680.649 

678.362 

678.095 

669'589 

646.150 

674'974 

676.794 

677.153 

Elovntim 

Orthometria 

fee1 

,592.181 

679-963 

679-729 

680.6~4 

676.857 

680.558 

678.273 

678'006 

'49'5" 

646.066 

6;4'887 

676'i08 

'"'lP 

B= 
64 K 

B& 
64 K 

BXO 
M K  

E x 1  
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EM24 
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DESCBIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 63A. (Gwalior t o  Jhansi) .  

Distance 
from 

Snnder's 
Jfonumcnt, 
Bl"hnrnjpnr 

mile8 

59.O 

59'9  

59'9 

59'9 

6a ,o  

63'5 

65.4  

66'9 

67.0 

67.0 

6 7 , 0  

68.6 

Description of Bench-msrks 

G.T.9. On W. parapet of bridge No. 280, near telegraph post 
0 724 
".M- No. ,. Railway bench-mark 682-46 is on same para- 

2 A 
pet. 

a.T,% On stone coping at  N. end of platform at Sonagir rail- 
way station. 

6 T . S .  at Sonagir Railway Station. Embedded ahout 3 inches 
below gronnd level, 85 feet and 185' to N. W, corner of 
station building, 41 feet and 125' to N.E. corner of 

front verandnh O F  station, 65 feet to edge of platform above rails, 
and 34 feet from centre of statiou road. 
- 
A On stone coping of platEorm opposite S. name-board 

at  Sonagir railway a tar io~~.  (Railway bench-murk). 

Q.T 8 .  On W .  cap of S. abutment of bridge No. 275, near tele- 
0 721 
".IJ. graph post No. - 

4 ' 

Q.T.S. Ou W. cap of S. abutment of bridge No. 273, near tele- 
0 719 graph post No. ---. 

14 

0.T.S.  On W .  parapet of bridge No. 266, near telegraph post 
0 717 

"Jf-. No. -. Railway bench-mark 8'7'3' is on same para- 
17 A 

pet. 

G.T.8. On stone coping at  N. end of platform opposite N. 
B(& name-board at Datia railway statiou. 

0 .T .s .  at Datia Railway Station. Emb~dded ahout 3 inches 
DoM. below groul~d level, 45 feet rtnd 173' to N.W. corner of 

station builtliug, 45 fret and 125" to N.E. corller ot 
front verandah OF stntion, 143 feet aud 204' to bench-mark 

h 
NO. -, 344' to bench-mark No. 60 feet to edge of plat- 

5 7 .,6 
form above rails, and 34 feet to centre of stntion road. 

7tI On stone coping O F  platform towards S. eud at Datia 
railway statiou. (Railway bencll-mark). 

a.T.8. On platEorm of well, about 2 chains bebind Datia rail- 
way station. 

0.T.S- On W .  parapet of bridge No. 25H, near telegraph post 
0 714 

U.M. No. -. Railway bench-mark is on same para- 
13 

pet. 

J)#siCnntion 

Oeodetic 

52 

5 3 ;  

i a 
! 

5 4  

! , - a 
i 54 

55 : 

66 , 
I A  
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5 7 :  
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57 
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of 
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Corrected 

Dynamic 

feet 

683.039 

688.271 

683.544 

688.236 

71 8.873 

768.161 

817.866 

863.202 

863.139 

863.301 

865.278 

821 '313 

Elernlion 

Ortl~ornetrio 

feet 

682.955 

688.187 

683'461 

688.152 

7 I 8.785 

7611.069 

817.769 

863.100 

863.039 

863.201 

86j-178 

821 - 219 



PRECISE LEVELLING I N  INDIA, 1858.1909. 
I 

Branch-Line 63A. (Gwalior to  Jhansi). 

Description of Bench-marks 

- 
A On W. parapet of culvert No. 257, near telegraph post 

No. - 714 (Railway bench-mark). 
3 '  

(3.T.Y. On W .  cap of S. abutment of bridge No. 252, near tele- 
0 712 graph post No. -. 

2 

Desipnsbion of Distnnre 
BencL.~nsrks frtbtn 

Sn~~dcr 'e  
Top,,rnr- h1011111nuut. 

Oeodetic I 1 $1 nhorajpar 

6 0 ;  

61 

59 ; 

i a 
% 

i . - 8 
61 

GT.N.  On 9. cap of E. abutment of bridge, near telegraph post 
705 

B.X. No. -. Railway bench-mark '" is on same cap. 
8 

=a 
s c K l  

~ ~ . 9 4  
64 K, 

62 

a .T .9 -  On W. parapet of culvert No. 236, near telegraph post 
63 1 1 : ,  1 79.8 1 0 703 H.M. No, - . Railway bench-mark is on same para- 

A 

- 

BM.31 - 
64 K 

BY.92 - 
6 4 K  

BJI.lj 
6 4 K  

- - 

m i h  

b 9 a 0  

71.1 

72'3 

f3 .3  

B E 6  ,,, 

G.T.S. On W. parapet of culvert No. 248, near telegraph post 
0 710 
NM. No. -. Railway bench-mark i8 on same bare- 

2 A 
pet. 

- 
m On W, cap of bridge No. 247, near telegraph post No. 
- . (Railway bench-mark). 

75'3  

64 i 

Q.T.8. at Karari Railway Station. Embedded ahout 6 inches Bs. below ground level, 74 feet and 165'  to N.W. corner 
of station building, 70 feet and 139' to N.E. corner of 

same, and 52 feet in a direct line to ceutre of main line of rails. 

75'4 

B ~ O  
64 lC 

1 66 1 %$ 1 82.3 1 0 T . s .  On stone copi~lg s t  N. end of main platform at Jhansi 
"OM, railway station. 

a.T.S.  On base of home signal a t  Karari railway station. 
0 

B.X. 

B~ 
64 K 

i : - a 
: 65 

.8  

80.3 

a,:S. On S.W. wing wall of bridge, near telegraph post NO. 
701 

I 
BE 
64 li 

%* 
64 K 

- 
Corrseted Elerolion 

pet. 
- 
A On W. parapet of culvert No. 235, near telegraph pout 

703 
No. ---. (Rnilway bench-mark]. 

19 

B.81. - 
6 '  

Dynamic 

82.2 

82.4 

Ortbometrlc 

a t  Jhansi Rai lw~p Station. Emhedded about 6 inches 
helow ground level, 59 feet and 225' to B.M. NO. 66, 
48 feet and 129' to N.E. end of 119 feet 

and 286' to N.E. corner of Carriage Examiner'cl Office, and 46 
feet to nearest rail. 

On stone coping in centre of main platform opposite 
main exit at  Jhanni railway station. (Railway bench- 
mark). 

I 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 63A. (Gwalior to  Jhansi). 

Description of Bench-marks 

G.T.S. On stone coping at  9. end of main platform at  Jhansi 
BoM. railway station. 

Q.T.S. at G.I.P. Railway Offices, Jhansi. On stone flooring of 

,,:{, 
N ,  verandah, just below N. window of District Engi- 
neer's room No. 7 District, and N. end of large block 

known as Railway Offices. 

G.T.S. at G.I.P.  Railway Offices, Jhansi. On N.E. corner of 
stone flooring of W. verandah, in front oE school rooms. 
The verandah is the last but one projected, at  S. end of 

above building. 

G.T.S. at G.I.P. Railway OBcers' Rest House, Jhansi. On 

& stone flooring of E. verandah, opposite porch. 

G.T.S. at G.I.P. Railway Institute, Jhansi. On stone flooring 

O M  of semi-circular verandah, at  N.E. end of building. 

Q.T.S. at St. Martin's Church, Jhansi. On lowest stone step, 

,&. in front of main entrance, under steeple tower. 

0.T.S. at St. Martin's Church, Jhansi. On lowest stone step, 

B ~ M .  in front of vestry entrance. 

O.T.9. at Jhansi. Situated in compound O F  St. 
t3tandard Mark Martiu's Church, to S.E. of building, 

1804 

134 feet and 307' to B.M. No. -&, 74 

feet and 91' to 4th pillar of E, cornpound wall, and 1 0 0  feet and 
178' to 3rd pillar of S. compound wall. It is surrounded 
by an iron railing. 

Corrected 

Dynamic 

feet 

851.953 

864742 

864.642 

872.938 

858- 130 

848.833 

848.782 

849.579 

Distance 
from 

Sander's 
hlonnment, 
Unharnjpnr 

milea 

B 2 . ~  

82.7 

82'9 

'3.0 

83'2 

83'6 

83.7 

83' 7 

Elevntion 

Orthometric 

fed 
851.866 

864'654 

864.554 

872.849 

858.042 

848'747 

848.696 

849.493 

~eg i~nat ion  of 
Bench-n~nrks 

Oeodetie 

i . - 8 
i 67 

b 

: 167 

- 
, 6 7  

i . - e 
i 6 7  

68 ; 

8 - 
68 

69 : 

t 

ToPOC'~- 
phic 

Bh1.44 
~ C K  

BM.45 
64K 

64K 

"E' 
64K 

BS 
64K 

64 K 

UM.60 

BM.61 
64 K 
- 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 64. (Meerut to Lucknow). 
- 

Description of Bench-marks 
Distance 

from 
bleerot 

mile8 

1 

2 :  

3 ;  

4 j 

6 

6 j  

7 i 

8 :  

9 ;  

10 : 

l1 j 

12 ; 

l3 i 
1, ' 
15 ; 

16 : 

17 : 

18 ; 

Designation 
Bench-marks 

Geodetio 

I 

a 

Corrected Elemtior, 

B E  
63 o 

~ M . 5 8  
63a 

B E 4  
6 3 H  

BM.90 - 
6 s  H 

BN.91 -- 
63 a 

EM22 
6 3 H  

BM.93 

p!4 
sa H 

EM25 
6 3 H  

DM 9c - 
b3 fl 

B M  97 

BM.98 -- 
W H  

53 H 

nxf.100 -- 
53 u 

El!!?! 
63 H 

B?d.102 -- 
6 s  H 

!?!!!? 
63 tl 

" 2 4  
63 a 

of 

T"$fa. D ~ m i O  1 
feel 

O.O 

O '  

, . 2  

2.  

Orthomebfi0 

feet + at St. John's Church, Meerut. On surface of stone slab 
opposite N. pillar of central W, doorway (main entrauce). 

Lower plinth on W. side of Meerut mile pillar, Delhi 40 
miles, Aligarh 81 $ miles, Muaaffarnagar 33  miles, Saharanpur 
70 miles. 

On E. parapet wall of Begum's bridge, Meernt. 

On E. parapet wall of culvert at intersection of 5 roads and 
on E, side of one commencing towards Gurmukhtesar. 

738.645 

731.986 

734'320 

726.521 

722.857 

724.157 

723'581 

723.967 

719,620 

721'634 

723.912 

723.743 

724'09I 

7 ~ 4 . ~ 7 9  

721,474 

721 '275 

7 n a 8 1 6  

718'657 

738.372 

731-716 

734'049 

726,253 

722'592 

723'892 

723'316 

723'7O3 

719'357 

721'370 

7 ~ 3 . ~ 4 ~  

723'479 

723'828 

724'416 

721'213 

7" '014 

721'555 

718.397 - 

3'9 

4 .2  

4 ' 9  

' 

6'4 

6 ' 5  

9'0 

,,., 

11-1 

11.5  

11 .9  

' 2 '  

On plinth of mile-stone lot from Meerut on main road to 
Gurmuklitesar. 

On middle of N. parapet wall of bridge over Khudera nala, 

On plinth of mile-stone 2nd from Meerut on main road to 
Gurmukhtesar. 

On plinth oE mile-stone 3rd from Meerut on main road to 
Gurmukbtesar. 

On N. parapet wall over centre arch of bridge. 

On iron bar at  right angles to road way, st E. end of iron 
suspension bridge over Kali nadi. 

On plinth oE mile-stone 4th from Meerut on main road to 
Gurmukhtesar. 

On plinth of mile-stone 5th from Meerut on main road to 
Gurmuklitesar. 

On plinth of mile-stone 6th from Meerut on main road to 
Gurrnokhtesar. 

On plinth of mile-rtone 7th from Meerut on main road to 
Gurmukhtesar. 

On plinth of mile-atone 8 th  from Meerut on main road to 
Ourmukbteser. 

On S. parapet wall of bridge over its centre, N. of Mao 
villege. 

On plinth of mile-stone 9th from Meerut on main road to 
Gurmukhtesar. 

On plinth of mile-atone 10th from Meerut on main mad to 
Qurmukhteaer. 



DESCRIPTIONS AND HEIGHTS OF BENCII-MARKS. 

Main-Line 64. (Meerut to Lucknow). 

Description of Bench-marka 

On S. parapet wall of syphon bridge crossing a rajbaha. 

On plinth of mile-stone 11th from Meerut on main road to 
Gurmul;htesar. 

On plinth of mile-stone 12th from Meerut on main road to 
Gurmukhtesar. 

On S. parapet wall of bridge. 

On plinth of mile-stone 13th from Meerut on main road to 
Gurmukbtesar. 

On plinth oE mile-stone 14th from Meernt on main road to 
Gurmulihtesar. 

On plinth of mile-stone 15th from Meerut on main road to 
Gurmukhtesar. 

On centre of N. parapet wall of Kithaor syphon bridge, 
E, of village and over a main rajbaha. 

On plinth of mile-stone 16th from Meerut on main road Co 
Gurmukhtesar. 

On top of middle of N. purapet mall oE bridge crossing Jaoli 
branch, Ganges canal, over central oue of 3 arclles. 

On plinth of mile-stone 17th from Meerut on mein r o d  to 
Gurmukhtesar. 

On 5, parapet wall a t  centre of bridge across a narrow 
rrjbaha. 

On plinth of mile-stone 18th $om Meerut on main road to 
Gurmukhtesar. 

On 9. parapet wall a t  centre of bridge over m j b d ~ a  at 
Nanpur village. 

On plinth of rnile-ntone 19th from Meerut on  main road to 
Gurmukhtesar. 

On plinth of dle-etone 20th fsom Meernt on main road bo 
Oumnukhtesar. 

Oo plinth of mde-stone 2ht from Mecrut OD mnin mad to 
Gmaukhtesar. 

On plinth oE mile-stone 22nd from Meernt on mam road t o  
Gurmukhtesar. 

Corrected 

Dynamic 

fed 
721.405 

717.287 

71 I '822 

711.174 

712'355 

722'572 

716.293 

717.857 

711'957 

724,926 

7 ~ 0 . 8 0 7  

71 1.938 

710.381 

716.549 

708.917 

707-.031 

7 ~ 0 9 9 5  

701 -807 

Dintan- 
from 

Meernt 

m i h  

13.3 

13'9 

14'9 

' 5 ' 3  

15'9 

17.0 

"" 

"" 

19.0 

19'3 

20. 6 

21.0 

21.1  

22 .0  

23'0 

24'0 

25-0 

Elevntion 

Orthometric 

feet 

721.145 

717.028 

71 I ,566 

710,918 

712'099 

722'312 

716.036 

7'7,599 

711'702 

724'666 

710.552 

71'1 '683 

71.0'117 

7 ' 6 .29  

708.664 

706.779 

704' 744 

701.558 

r 
~ e s i p n t i o n  
neoch-marka 

Geodetio 

19 j 

20 ; 
21 

22 ; 

23 

2 4  

25 

2 6 ;  

27 / 

28 i 

2 9  

30 j 

31 

3 2 :  

83 

34 

35 

36 

of 

Bg 
B? 

63 1l 

" ~ 7  
63 H 

B ~ I  108 - 
63 1l 

BE 
63 H 

C O  
63 H 

B M . l l 1  - 
63 H 

B Y f  
63 H 

63 H 

B z 4  
63 hl 

D C 6  
63 LL 

B M 6  
ha H 

RM.117 
63 tl 

! 
63 kl 

BM.119 - 
63 H 

B ~ f . 1  -- - 
63 L 

P!:! 
63 L 

!%! 
W L  



332 PRECISE LEVELLING IN INDIA, 1858-1909. 

Distance 
from 

Nccrnt 

Main-Line 64. (Meerut to Lucknow), 

Corrected Elevation 
Description of Bench-marks 

Dynamic Orthometric 

I I 

Yeel 
On plinth oE mile-stone 23rd from Meerut on main road to 698.141 

Gurmukhtesar. 

On plinth of mile-stone 24th from Meerut on main road to 699.575 
Gurmu~htesar.  

On plinth oE mile-stone 25th from Meerut on main road to 708.070 
Gurmukhtesar. 

On N. parapet wall of culvert at  intersectionof roads to 700.724 
Meerut, Moradabad, Gurmukhtesar and Hapur. 

On plinth of mile-stone 26th on main road from Meerut to 
Gurmukhtesar. 

On E. parapet wall of Garh bridge, close to  city of Gur- 
mukhtesar, on its W. side. 

On S. rim of well, N. of road and near Kishan Chand's 
Shivala. 

On N. parapet wall, of Grand Trunk road bridge over 
3rd pier from E. end. 

Top of mile-atone Moradabad 37 miles on Grand Trunk 
road. 

Top of mile-atone Moradabad 36 miles on Grand Trunk 
road. 

On S. parapet wall over centre arch of bridge. I 
On S.E. side of pakka well, near Kumrara village and on 664.638 664'401 

N. aide of road. I I 
On N. aide of plinth of mile-atone Moradabad 35 miles 664.Ro9 664'572 

on Grand Truuk road. I I 
On N. parapet wall over centre arch of Gujraula bridge. 1 668.667 ( 668.4'9 

At foot of pillar on N. side of mile-stone Moradnbad 84 660.704 
miles on Grand Trunk road. 

On N, parapet wall over centre arch of bridge. 666.942 

At foot oE pillar on N. side of mileatone Moradabad 83 675'950 675'709 
mile. on Grand Truuk mad. I I 

On plinth, on N. side of mile-stone Moradabad 32  miles 683.434 683"90 
on Grand Trunk road. I I 



DESCRIPTIONS AND HEIGHTS O F  BENCfI-MARKS. 

&in-Line 64. (Meerut to Lucknow). 

Corrected Elevation 

Desoription of Bench-marks 

On plintl~ on N. side of mile-stone Moradabad 31 miles, on 
Grand Trunk road. 

On S. parapet wall, at  centre of bridge croeeing ewamp. 

On plintl~ at N. side of mile-stone Moradabad 30 miles, on 
Grand Trunk road. 

On plinth at N. side of mile-stone Moradabad 29 miles, on 
Grand Trunk road. 

On plinth at  N. side of mile-stone Moradabad 28 miles, on 
Graud Trunk road. 

On plinth at  N. side oE mile-stone Moradabad 27 miles, on 
Grand Trunk road. 

On plinth at N.W. side of mile-stot~e Moradabad 26 miles, on 
Grand l'rund road. 

On plinth at  W. side of mile-stone Moradabad 25 miles, on 
Grand 'l'ruuk road. 

On W, parapet wall, at centre oE culvert, at  entrance to Ra- 
jipur encampilig ground. 

On N. side of rim of Maman Kalal'e well, in village of Ra- 

miler 

4r 

41 . 6  

42-2 

43'2 

44'2 

45'a 

46'2 

47 " 

47'3 

53 

54 i 

5 5 ;  

56 

67 i 

5 8 ;  

59 i 

60 i 

61 j 

~2 
63 

~ ~ . 4 3  - 
63 L 

E4 
63 L 

B ~ I  25 

BM.26 
63 L 

BM.27 

BM.28 
68 L 
- 

%9 
63 L 

B ~ o  
68 L 

Dynemio 

feet 

683.370 

683' 283 

687.453 

687.967 

690.106 

690. j61 

694' 701 

692.845 

692.187 

702'368 

63 i 

64 : 
i a - 
i 64 

66 i 

j - a 
I 65 

66 : 

67 ' 
68 

69 i 

Orthometrio 

feet 
683.126 

683.039 

687'208 

687.721 

689.860 

690.314 

1 

694'453 , 

692.598 

691.940 

702*117 

692.335 

694.375 

692.995 

692.153 

690.237 

6S9.149 

688.303 

688.834 

687.828 

692.088 

694.127 

692.748 

691.906 

689.991 

688.903 

688.057 

688.588 

687.582 

D l 3 2  
63 L - 
63 L 

R 2 4  
69 L 

E 6  
63 L 

BN.RG 
T x T  

~ ~ . a 7  -- 
63 L 

DM.88 - -- 
68 

F":?! 
63 L 

B2 
63 L 

47'6 

4R'2 

49'4 

49'2 

51 " 

51'2 

51 '6 

On S. pnrapet wall oE 1st culvert, E. of Rajipur village on 
Grnnd Trunk road. 

Ou plinth of mile-stone Moradabad 24 miles, on Grand Trunk 
road. 

On 9. parapet wall at centre of bridge on Grand Trunk 
road. 

On plinth of mile-stone Moradabad 23 miles, on Grand Trunk 
road. 

On S, parapet wall, at  centre of culvert on Grand Trunk 
road. 

011 plinth of mile-#tone Moradabnd 22 miles, on Grand 
Trunk road. 

011 S .  parapet wall, a t  centre of bridge on Grand Trunk 
road. 

Top of mile-stone Moradabad 21 miles, on Grand Trunk 
road. 

On 9. parapet wall over centre arch of bridge on Grand 
Trunk road. 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 64. (Meerut to Lucknow). 

Description of Bench.marka 

On plinth of mile-stone Moradabad 20 miles, on Grand 
Trunk road. 

Top of mile-stone Moradabad 19 miles, on Grand Trunk 
road. 

On 9. parapet wall a t  centre of culvert on Grand Trunk 
road. 

On plinth on N. side of mile-stone Moradabad 18 miles, on 
Grand Trunk road. 

On N. parapet wall at centre of culvert, a t  N.W. end of 
Huriana village ou Grand Trunk road. 

011 pli11t11 on N. side of mile-stone Moradabad 17 miles, on 
Grand ' l ' ru~~k road. 

On N. parapet wall at  centre of culvert on Grnnd Trunk 
road. 

On plinth on N. side of mile-stone Moradabad 16 miles, OII 

Grand Truuk road. 

011 rim to E. side of well, at  Dedauli dak hhauki, called Jabori 
Ma1 Bania's well. 

On upper mark-stone O F  Sirsn G.T. Survey Tower Station, 
]at. 28' 54' 39O.64, long. 78' 32' 6". l&.  A principal station 
of Budhon Meridionnl Series. (For full description ree Synop- 
tical Volume). 

At foot of pillar toN.  side of mile-stone Moradabnd 15 miles, 
on G r a d  Truuk road. 

On N. parapet wall at  centre of bridge on Grand Trunk road. 

Top oE mile-stone Moradabad 14 miles, on Grand Trunk 
road. 

On single broad step to  N. of Hazari Mal's well. 

On plinth on N. aide of milc-stone Moradabad 13 miles, on 
Grand 'l'ruuk road. 

0 1 1  N. parapet wall at  centre oE bridge on Grand Trunk 
road. 

On S. parapet wall over centre arch of bridge ou Grand 
I1ruo k road. 

On plinth on N. side of mile-stone Moradabad 10 miles, on 
Grand 'l'runk road. 

Diatance 
from 

Mearut 

milcn 

jz. 

53'2 

53 '5  

54'2 

54'8 

55'2 

55'4 

56'2 

56'7 

6z'9 

57'2 

58.0  

58'2 

9 ' 5  

59'2 

59'5 

'5 

Designation 
Bench-mnrks 

Geodetic 

70 : 

71 i 

i 2  i 

73 i 

74 : 

75 1 

76 i 

77 i 

: . - 8 / 77 

i l a  
f i  

78 : 

79 i 

80 j 

81 1 

82 j 

83 j 

I a . - 
: 83 

84 : 

of 

T",cr 

- ~td .41  
63 L 

~ ~ . 4 8  
63 L 

BM.43 
ba L 

R ~ I  44 

B X  
63 L 

~ ~ 4 6  
ZX 

Bn1.47 
63 L 

B4I.48 
53 L 
- 

-9 
6s L 

B ~ O  
~ U L  

EM& 
sa L 

B X Z  
63 L 

BJI 69 -- 
63 L 

8M.64 
- 6 3 ~  

Bb1.55 -. 
53 L 

~\1.66 
% T i  

BM.67 
63 c 

"f? 
ha L 

b 

Corrected Elevation 

feel 
688.;4H 

682.808 

684,666 

686.778 

686.110 

687.335 

685'284 

685.001 

685.590 

738.830 

677'556 

678.694 

678.953 

677.731 

674.906 

676.781 

675'777 

671.624 

fret 

6 1 ~ 8 . ~ ~ ~  

682.j64 

684-421 

686.533 

685.865 

687'090 

685.039 

684.756 

685'34j 

738'566 

677'3'4 

678'4s2 

678'711 

677'4'9 

674'666 

676'540 

675'536 

671'3L15 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 64. (Meerut to Lucknow). 

Designatioo 

Geodetic 

85 ; 

86 j 

'' 1 
96 : 

gg : 

9 0 ,  

91 : 
92 

93 i 

94 , 
g j  ; 

96 : 

97 j 

98 : 

99 

100 : 

: 1 

: 
: --- 2 
: IOU 

?:I ... - 
IOU 

- .  

Distanco 
from 

Alaerut 

mile8 

63'2 

64' I 

64'3 

65'3 

66'3 

66'8 

67'3 

67.5 

68'3 

,58.5 

69'3 

69'6 

70'1 

70'3 

70.8 

70'9 

7l.9 

71'9 

of 
0ench.mnrks 

T"L:r 

%9 
53 L 

BJ!.60 
au 

63 L 

snr.r,a 
bY L 
- 

sJr.s3 
63 L 

B E 4  
6s L 

n~ 65 
Z C C  

B z 6  
63' 

- BM.67 
63 L 

B g  

n ~ 9  
63 

KO 
GB L 

63 L 

BL1.72 - " 
lI\l.73 

G P  L 

- 1 1 1 l . i ~  
63 L 

~ M ; K  
"" 

n ~ r c c ,  
C 

nlr 77 
-6:tC 

Deecription of Beoch.marke 

On plinth on N, side of mile-stone Moradrhad 9 miles, on 
Grand Trunk road. 

On S. parapet wall oE culvert on Grand Trunk road. 

On plintb on N. side of mile-stone Moradabrd 8 miles, on 
Grand Trunk road. 

On plinth on N. side of mile-stone Moradabad 7 miles, on 
Grand Truuk road. 

At foot of mile-stone Moradabad 6 miles, on Grand Trunk 
road. 

0 1 1  N. parapet wall over centre arch of bridge on Grand 
Trunk road. 

l'op of mile-stor~c Moradabad 5 miles, on Grand Trunk 
road. 

On N. parapet wall oE bridge 011 Grand Trunk road. 

Top of mile-stone Moradabad 4 miles, on Grand Trunk 
road. 

On N.E. wing wnll of bridge over Gangan river. 

On plinth on N. side of mile-stone bloradabad 3 miles, on 
Grand Trul~k road. 

0 1 1  N. parapet wall over centre arch of bridge on Grantl 
Trunk road. 

On S. parapet mnll of bridge on Grand Trunk road. 

On p l i ~ ~ t l i  on N. side of mile-stone Moradabad 2 miles, on 
Grand Trunk road. 

On N, parapet wall oE culvert on Grand 'l'ruuk road. 

On N. parapet wall oE bridge ou Gral~d Trunk road. 

On top of ~ i l l a r  oE Executive Engineer's B.M. No. 26, inscrib- 
ed on W. aide of pillar. 

On S.  parapet wall of culvert, under road leading to Post 
ofice on W, side. 

B.M On top oE pillar of Executive Engineer's ll.M. inscribed ,: 
28 ' 

Corrected Elewtion 

Dynamic 

feet 

669.682 

664.922 

664.299 

664.086 

661.895 

6j6.533 

647.692 

642.551 

640.784 

639' 848 

636.708 

636.849 

637.146 

637.712 

632.899 

635'802 

637.874 

6 53'666 

653.638 

I Orthometric 

feet 

369.443 

664.685 

664.063 

663.850 

661.6j9 

656'299 

647.461 

642'322 

640.556 

639- 620 

636.481 

636.622 

636.919 

637'485 

632.674 

635'576 

637.647 

653'433 

653.405 



PRECISE LEVELLING IN INDIA, 1858.1908. 

Main-Line 64. (Meerut to Lucknow), 

Denpation of 

fmm 
blecrnt 

Desoriptioa of Benoh-mwks 

B M  On E. parapet wall of ,bridge over inscription 2. 
29 

On S. parapet wall of culvert marked No. 11, under branch 
road to Bijnor. 

On N. parapet wall of skew bridge No. 7. 

On top of pillar oE Executive Engineer's B.M. inscribed 
B>. 

13 ' 

On top of pillar of Executive Engineer's B.M. inscribed 
B.M. 

lo ., 
B M. On E. parapet wall of bridge over inscription - , on E.  

5 
face. 

On E. parapet wall over centre of culvert. 

On E ,  parapet wall over centre of culvert. 

On curb, N. side of Oirdbari Lall's pakka well on E, side of 
road. 

On E. parapet wall over centre of culvert, 9. of and near 
mile-stone Moradabad 3 miles. 

On E. parapet wall, a t  centre of culvert 011 road to Bijnor. 

On E. parapet wall, a t  centre of culvert on road to Bijnor. 

Ou W. parapet wall, a t  centre of culvert on road to Bijnor. 

On E.  parapet wall, nt centro of Cnlvert on road to Bijnor. 

On cap of pillar, at  9 .  end of E. parapet wall of bridgo on road 
to Bijnor. 

On mark on npper ~urface  OF Bhatauli O.  T. Survey Tower 
Station, Int. 28' 84 OU.60, long. 78' 43' 33".51. A principal 
atation oE Ilndhon Meridionel Series. (For full description see 
Synoptical Volume). 

On W. parapet wall of culvert NO. 14. 

I 

, 
I 

, 

I 

C o m o h d  

D ~ ~ m i c  

fad 

652'491 

652m4?7 

655' 363 

653.990 

655.127 

653. I 1 p 

640'479 

654' I 7 1 

651.448 

644'963 

643,312 

644.721 

643n838 

643.72' 

653'474 

688.736 

6j~. 966 

j 3 
ii3 
i 38 
j m  

3b . -  ; 100 

I 3c - 
, 100  

i . - 3d i 100 

3e . - 
] lcr" 

: 3f . - 
: I 0 0  

i 3g 
[loo 

i : -  3h 
; 100 

i , - 3i / 100 

3 j  . - 
j 100 

! 3k 
i l(rO 
: 

; 3 1  
10" 

i 3t.n 
' -  

i luU 
: :  

- 
Elention 

Odhomebio 

feet 

652.259 

652.195 

655' 130 

653.757 

654,894 

6ji.884 

640.251 

653'938 

651.~6 

644.733 

643.0~3 

644'49' 

643'609 

643'49' 

653'"1 

688'491 

650' 7g4 

76'5 

72'0 

A 

BM.78 
mc 

1 3 3  
a a ~  

m.80 - 
6YL 

BM.81 
6 3 L  

sar.ea 
aaL 

BM.88 
6Y 

E 4  
6 a L  

BXB 
6 3 L  

B~ 
sa L 

1 3 x 7  
63  L 

,Xm 
m 

EM* 
63' 

30 
6 3 L  

63 L  

r 
' 

milsr 

72'0 

72'1 

72'4 

7l.7 

7l.9 

73'3 

73'9 

74'Z 

74'5 

74'5 

74'7 

74'8 

74'9 

75'0 

75'7 

iz i IOU 
: 

/4  
; lW 

-- . .. 

e x 9  
6 s  L  

BY94 
as 

, .. 



DESOEIPTIONS A ~ D  HEIGHTS OF BENCH-MARKS. 

Main-Line 64. (Meerut t o  Lucknow). 

I 

i , 

aorrected 

Dynamic 

feet 

653.896 

634,457 

639.734 

643.426 

640.996 

624.625 

622.230 

629.488 

619.174 

6zo'ojo 

61 9 -  753 

617.651 

618.092 

6 1 9 . 1 2 9  

620.275 

616'439 

614.yjb 

61 7.028 

615.364 

Distance 
from 

Meerut 

miles 

72'4 

7 1 . 1  

7 1 . 6  

72'0 

73.0 

77'1 

7"4 

78.5 

80.6 

' 9  

'31.9 

82 .1  

8 3 ' 6  

83'R 

84'6 

85'0 

Elevation 

Orthometrie 

feet 

653.663 

634.231 

639,506 

643.197 

640- 768 

624.403 

622.009 

629.265 

618.954 

619.831 

619.j.34 

617.432 

617.873 

618.910 

620.056 

616.221 

614'738 

616.810 

615.146 

4 

Description of Bench-marks 

Morndabad Church Bench Mark. On 3rd or upper etep, on 
S. side OF westeru doorway, under porch. 

On top of S.W. boundary pillar of Cantonment enoamping 
ground No. 13, on E. side. 

On 9. parapet wall of bridge near and N.W. oE octroi chauki. 

On N. parapet wall of culvert, 139 feet W. of Narpatganj 
gate of Moradabad city. 

On S.W. parapet wall of culvert on Grand Trunk road. 

At  centre of N. parapet wall of culvert on road to Rampur. 

On S. parapet wall of bridge on N, road from Moradabad to 
Rampur. 

On E, parapet wall, at  centre of Raghera nadi bridge. 

On 9. parapet wall, at  centre of bridge having a well at  W. 
end on Truuk road. 

On S. parapet well, at centre of bridge on Trunk rond. 

On S. parapet wall over pier of bridge adjoining a culvert 
on Trnuk road. 

011 W. pnrnpet wall of culvert, the southern of two, S. of 
Bhadasua village, and 60 yards W. of' a road bridge. 

On N. parapet wall, at  ce11tl.e of bridge on Trunk road. 

On N. parapet wall, nt centre oE bridge on Trunk road. 

On S. parnpet wall, at  centre of \)ridge ndjoining a culvert 
on Trunk road. 

On N, parapet wall, at centre of bridge on Trunk road. 

On S. parapct wall, at  centre of bridge on Trunk road. 

On N. parapet wall, at  centre of Trunk road bridge in mauza 
Schora. 

On top of N.W. boundary ~ i l l e r  of Gnnes~ur  encamping 
ground. 

Designation 

Oeodotio 

i 5 .- i 100 
i a 
, -  

iluu 

j 

, 1 0 2 :  

103; 

105 ; 

106 i 

107 ; 

108 : 
109; 

110 ; 

111 j 

112. 

113 

114: 

115 

j 

116' 

117: 
i , - 

of 
Bench-marks 

TOp"ir 

BM.95 - 
63 L  

~s 
6 S L  

B31.97 - 
53 L 

Dx 
s a L  

B= 
5 s L  

D= 
'ja L 

IJI[.IOI 
68 

-2 
63 L 

Bbr.tn2 

RX.I.IO.L 
6.4 L 
- 

z" 
63 L 

R17.106 
63 1. 
- 

~ h f . 1 0 7  

RJ1.109 
-- 61 

D\f . I09  
TiT 

D2 
6 3 L  

nxf - -- 111  
63 1. 

n ~ 2  
63 L 

nx.113 -- 
63 L 



838 . PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Liue 64. (Meerut to  Lucknow). 

Deeipation of 
Uench.marke I Dintanre I 

from 
hlcerut 

Description of Bench-marka 

tl, i k8 

85 .1  1 On flooring of S. verandah of Barwaro road bungalow, 
between two doorways, and 1 foot from wall. 

8 ,  ( On N parapet wall, at  centre of Barkusia nala bridge. 

On N. parapet wall, at  centre of bridge in mauza Panbara 
on road Moradabad to Bareilly. 

On N. parapet wall, at  centre of bridge in mauza Durugna- 
ga on road to Bareilly. 

On S. parapet wall, at  centre of bridge in mauza Durugna- 
ga on road to Bareilly. 

On S. parapet wall, at centre of bridge in mauza Sliazadna- 
gar on road to Bareilly. 

On N. parapet wall, at centre of bridge in mauza Dhamora 
ou road to Bareilly. 

011 S. parapet wall, at  centre of road culvert, near Loiah 
road bungaloa. 

On N.N.E. side of curb of well on S. edge of road, Morada- 
bad to Bareilly, in mauza Naguna. 

On N. parapet wall, at  centre of bridge in  mauza Millik on 
road Moradabad to Bareilly. 

On N.E. parapet wall of bridge close t o  Millik village on 
road Moradabad to Bareilly. 

On N. parapet wall, at  centre of bridge. 

1 3 0  / Bs 1 103.6 1 On S.W. parapet wall, a t  centre of road culvert. 

131 1 1 1 105.2 1 On N.E. parapet wall, at  centre of culvert in maum Dhaneli. 

BIf.14 132; ( G~ ( 105.7 1 On S.W. parapet wall, at  centre of bridge in mauza Labhan. 

On N.W. parapet wall of aouthern of two culrerta leading 
to Mogani encamping ground. 

''7 ' O  

107.6 

I 3 B  I Bs 1 1 0 ~ . 6  1 On S.W. parapet wall, a t  centre of bridge in mauza Parora. 
I :  

Platform a t  triple junction of Chorai, Kolcha and Pipra 
villages. 

On N.E. parapet wall, at  centre oE culvert in mauza Chorai. 

Corrected Elewtion 1 
Dynamic 

feel 

6'3 '7 '3 

614.851 

613.402 

610.717 

608.090 

608.26 j 

597 '235 

586.863 

581 '656 

582- 844 

5'33 ' 508 

581.338 

580'536 

577.541 

577'375 

570'65'3 

572'721 

569,077 

- 
Orthometrio - 

feel 

613'496 

614.63j 

613.187 

610.5~3 

607.878 

60R.053 

597'029 

586,663 

581.4j8 

582.646 

583'3" 

581.142 

580'340 

577'088 

577'182 

570'467 

572'53O 

568.888 

566 ' 954 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. a39 

Main-Line 64. (Meerut to Lucknow). 

Distance 
from 

Meernt 

Designation of 
Bmch.u~urks 

Deecription of Bench-marka 

Geodetic 

137 

138 j 

On S.W. parapet mall, at  centre of bridge in mauza Deosas. 

TOp"tl",*- 

Bbf.19 - 
53 P 

63 P 

Platform at triple junction of Deosas, Husuri and Parora 
villages. 

On S,  parapet mall, at  centre of cubert  in mauza Singra. 

1 On S. parapet mall, at centre of bridge in mauza Gularia. I 
139 i "M.21 - 

53 1' 

140 j BM2" - 
63 P 

141 ; B* 
6'9 r 

145; w e  
63 k' 

On N. parapet mall, at  centre of bridge in-mauza Gularia. 

144 

149 j 

146: 

147: 

148! 

i 1 
!% 

149 i 

150 

151. 

162: 

153 : 

On N.E. parapet mall, at  centre of bridge in mauza Piparia. 

B E 6  
63 P 

BM.27 - 
63 P 

BRf.28 
63 P 

B? 
63 P 

E o  
63 P 

9 
63k' 

B 2 2  
63 P 

BM.81 -- 
63 P 

BM.34 
63 P 

BW.96 
61 P 

B M . R I ~  - 
63 1 

PlatEorm at triple junction of Dimna, Gaontia and Khirka 
villages. 

On S. parapet wall, at centre oE bridge in mauzaKhirka, tlle 
mesternmost oE two bridges near road buugalow. 

On N. parapet wall, at centre of bridge in mauza Khirka, 
alo~~gside of B.M. engraved T. 

Ou S. parapet wall, at centre of bridge in mauza Khirka. 

On N.E. c ~ p  of bridge in mauzas Bhitaora and Thirria along- 
side of U.M. eugraved T. 

011 N.1C. parapet moll, at centre of Bhitoria bridge, alongside 
of l3.M. engraved T. 

On ground level mark-stone of Futehganj G.T. Survey 
Tower Station, lat. 28' 27' 28".69, long. 79O 18' 38".69. A 
priucipnl station of Rnngir Meridional Series. (For ful l  des- 
cription see Synoptical Volume). 

Sankha nadi bridge, alongside of B.M. engraved T. 

On N.E. parapet waIl, at centre of bridge in mauza Dhantia. 

TOP of mile-stone MEEZ~ 4; I * 
On curb W. of Moti Halwai's well, S.W. oE road alongside 

of B.M. marked T. 

On W, parapet wall of bridge in mauza Parsakhera alongside 
of B.M. marked T. 

Corrected Elevation 

Dynamic I Orthomebric 



840 PB3CI8E LEVELLING IN INDIA, 1868-1908. 

Main-Line 64. (Meerut t o  Lucknow). 

Denignotion 
Bench-marks 

Oeodetio 

164 

155 i 

156 i 

157 j 

158' 

169 i 

 GO j 

161 

162 i 

163 

Dynamic 

fet 

549' 844 
a 

553'855 

Distance 
from 

Neerot 

mile# 

120' 8 

120.g 

21,7 

121 .8 

122'2 

122. 8 

,23.g 

124'8 

125.1 

I 25. 8 

of 

T O ~ ~ p  

63 l' 

EL!?! 
63 P 

BX 
63 P 

B1f.40 - 
63 Y 

B3I.41 -- 
6 3 Y  

nhf.42 - -  

63 1' 

nnfra - .- 
63 1' 

G3 Y 

011.45 -- 
s a p  

63 P 

Orthometrio 

feet 

549.665 

553.675 

Dewription of Bench-marlin 

Top of mile-stone 

On N.N.E. parapet wall, a t  centre of bridge in mauza 
Nandosi. 

On W. parapet wall, at  centre of bridge in mauza Mathrnpur. 

Top oE mile-stone 

On N.W. parapet wall, at  centre of bridge in mauza Mathra- 
pur, 

Top of mile-stone 

Top of mile-stone 

Top of mile-stone { Bareilly 
4 } hloradabdd 59 ' 

On edge oE curb, N.E. side, of Kodur Husain's well, S. of 
road alougside of B.M. marked T. 

Top of mile-stone 

164 j 

a - 
. 16-1. 

165 

166' 

167 i 

168 

169 j 

170 

171 j 

B!!!! 
63 Y 

B I I . ~ ~  
63 P 

B3I 49 - -- 
63 I' 

DM 50 
63 Y 
- 

11~1.51 -- 
6 3 C  

gbE 
6 s p  

I 25' 

IZ6'3 

126.7 

126.8 

lZ6'9 

127'3 

127'9 

128 '5 

128.6 

On E. pa r~pe t  wall of culvert opposite W. entrance to Nasal: 
of Rampur'm house ou road to Bareilly Cautonrnent. 

On W. parapet wall of bridge in Mohulla Jasauli. 

On S.R:parapet wall, at centre of culvert at  Nawab Mur- 
taza Khan's naka or boundary, near octroi cl~auki. 

narcillv 2 Top of mile-stone --- 
{Morndal>ud 01) ' 

On S. parapet wall, at  centre of culvert. 

Destroyed. . . . ,.. ... . . , 

Bareilly Bench Mark (Comrnissio~~er's ofice). On 4th 01 

top step, at  N. face. 

Destroyed. .. . ... ... .., 

Deatroyed. . . . . . . ... . . .  



DESCRIPTIONS AND BEIQHTS OF BENCH-MARKS. 

Main-Line 64. (Meerut to Lucknow). 

Description of Bench-mnrks 

0.T.S. On lowest step of western doorway under western tower 
BF)hl. of Cautonment Churcl~, Bareilly. 

G.T.S. On coping of an octagonal paltka well, near junction of 
roads from Bareilly Ch~crch aud statiou hospital. 

... ... ... ... Destroyed. 

On E. parapet of culvert opposite Ifesurs. Dinshaw 
Sorabjee's, ou road to Cautonmeuts, Bareilly. 

G.T.S. On E. side of well-curb in Pachpera, opposite Measrs. us. Ditlshaw Sorabjee's, ou W. edge of road to Cantou- 
meuts, Bareilly. 

G.T.S. at Bareilly. Situated in centre of a grass 
1004 plot iu Sessions Judge's kachahri com- 

~ O I I I I ~ ,  1 ctlain Erom E. corucr of cecitral 
porch of building, 1 chain from E. elld oE ccl~tral vcrnndah, and 
2 chains from a p~llar at  N.E. eud of verandah oE ofice, the sui- 
tors' w : ~ i t i ~ ~ g  hall I)eit~g allout 2 chnius E. I t  is enclosed in a 
railed-off space 11 feet square. 

@ On top step of flooring, at  N. face of Commissioner's 
Office, Bareilly. 

... ... ... ... Destroyed. 

0.T.S. 011 S. parapet wall O F  bridge, about 200 pards from Na- 
U.M. tive Cavalry Qunrter Guard, Bareilly Cautoumcut. 

Top of S.W. parapet wall OF Trunk road bridge, across 
Nnktia uadi. 

G.T.3. Or1 top of N.E. parapet wall of Bitchia Choti Trunk road 
- " N .  - bridge, iu mnuza i\lohaupur. 

Top of N.E. parnpet wall of Trunk road cnlvert, in mauza 
Ill~urulin. 

Top of  N.E. parapet wall of Trunk road bridge, in mauea 
Itajno. 

Top of N.N.W. side edge of curb of well, near Trunk road 
at Kcsarpur-Kctnliia. 

Top oE E.N.E. parnpct wall oE Tnlnk roadculvert, in mauza 
Afegl~nera, 

[65 F n t e l ~ p r h  
Top of mile-stone 40 Shnl~jahn~~pur  . 3 1 lo Bareilly 

Dintnnce 
from 

Merrut 

mile8 

129'7 

,30.1 

130'7 

131 .O 

131.0 

131.2 

'31'7 

730'3 

131.0 

132 '4  

I33.4 

'35" 

136' ' 
T 3 R '  ' 

138 '9  

139'1 

Designntion 

oeodotic 

172 i 

/ . - 1 
i l ; ~  

i 3 . - : 172 

; 3 . -  
,172 

i . - 5 
! I72 

; 6 
1 7 2  

173 : 

171; 

176 : 

176 i 

177 

178 ; 

179 

i 
I R 1  j 

of 
Buocl~.n~nrks 

TOP OX^^- 
phi0 

E x 3  
5s r 

n z l  
5 s ~  

njr 55 - 
6 a ~  

n3 
s a p  

5 3 P  

m s a  
X 

53 

- RI .- GO 
63 11 

E?.!: 
, 

n~ 62 
63 I' 
- 

n ~ l  CR -- 
63 P 

nlr.61 
-6:i P- 

n\r cs 
_i 

R3I.RR , 

Corrected 

Dynnmio 

feet 

5511' 905 

5 6 0 . 8 ~  I 

561.616 

561 .z19 

5hono j3  

563.781 
, 

. 

56j.430 

554'757 

jgl(,agH 

556.162 

5j1.850 

5 ; I  .480 

549.93 I 

551.618 

549'394 

548.7 '0  

Elamtion 

Orthomatric 

fpet 

5511.727 

560.713 

561.437 

561 .o41 

559.875 

563.602 

j65 .2 j0  

554'581 

558.061 

55j.986 

551.676 

551.307 

549'759 

551.446 

j-19'223 

548.539 



842 PRECISE LEVELLING IN INDIA, 1858-1908. 

Main-Line 64. (Meerut to  Luchow). 

Description of Bench-marks 

6 1  Fatehgarh 

11 Bareilly 

Top of N.E. parapet wall of Trunk road bridge, in mauza 
Gausganj. 

63 Fatehgarh 

12 Bareilly 

Top OF E. side of curh of Lala Sanehi Lal's well, S.S.W. 
of and close to Trunk road. 

Q.T.s, On top of S.  W. parapet of Trunk read bridge in mauza 
B.M. Faridpur, 26 chains from B.M. No. 185.. 

S.T.S. On topof E. parapet oE culvert, on N. edge oE Trunk road 
leading to road bungalow iu mauza Fitridpur, 72 chai~ls 
from mile-stone 60 Fatehgarh, 33. Shahjahanpur, 15 

Bareilly. 

Top of E parapet wall of Trunk road bridge, in mauaa 
Faridpur, 58 chains from mile-stone 60  Fatehgarlr, 35 Shah- 
jahanpur, 15 Bareilly. 

Top O F  2nd or middle step on N. side of well, S. of Trunk 
road in Nawadaban chauki, in mauza Sisaia. 

59 Fatehgarh 

16 Bareilly 

Top of S. eide c u b  of Dhani Lal'r well in m u z a  Prichaoni. 

58 Fa tchprh  
SS Shahjnhanpur . 
17 Bareilly 

67 Fatebgarl~ 

18 Bareilly 

Top of N.E. parapet of Trunk road bridge, i n  mauvr Tiaua. 

56 Fatehgarh 

19 Bareilly 

55 Fatehgarh 
30 Shahjnhanpur . 3 20 Bareillp 

Distance 
from 

MaeruG 

mils8 

140.1 

140'9 

141.r 

142'7 

143'0 

143.0 

'43'4 

144'2 

145.1 

I 

146.1 

147.1 

147'7 

148.1 

149- i 

Designation 
Beneb-msrks 

Oeodetio 

182 ; 

183 

. . 
184 

185 i 

I86 j 

; a , - 
; 186 

7 

lgg !  

189 j 

190; 

191 i 

192 

193; 

1 

195 j 

o f  

TO::r 

B s 7  
63 P 

s ~ e  
63 P 

BE 
63 P 

BX 
69 r 

B?d 71 - 
63 r 

BE 
sa r 

B E 3  
u r 

BE!?! 
u 

Bb1.7fi 

B s  

Baf.77 - 
63 P 

BY.78 ---- 
63 P 

63 

!?= 
63 P 

! 
63 P 

, Corrected 

D ~ m i c  

feet 

545'533 

5 4 8 . 1 5 ~  

547'051 

541 -535 

541 -771 

539-487 

540'958 

538.533 

538.283 

536.152 

538' 186 

533'44.2 

528'087 

429- 7 n 

530- 190, 

Elemtion 

0rlhametriO 

feet 

545.364 

s4, .985 

546'881 

541-369 

541 '605 

539'321 

540,792 

538'368 

538'119 

535'gR9 

538.02~ 

~ 3 3 . ~ ~ 0  

527'917 

519'3' 

53O'O3O 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 848 

Main-Line 64. (Meerut t o  Lucknow). 

Deecriplion of Bench.rnarLs 

21 Bareilly 

Top of N.E. parapet of Trunk road bridge, in maoza Bhag- 
wanpur. 

On pillar at  triple junction of Uchasia, Bhagwanpur and 
Bilpur villages. 

On platform at triple junction of Uchasia, Jhada-ki-putti 
and Bilpur villages, OII N.E. edge of Trunk road. 

52 Fntehgarh 
27 Shal~jahanpur . E 23 Bareilly 

51  Fatehgarh 

24 Uareilly 

Fatehganj G.T.S. Bench Mark. B. M. embedded between 
two roads, (the T ~ I I I I ~  road and a short cut) leaditlg to  large 
bridge over nnigul nadi, opposite eastern of two sarais aud 
I'olice chnuki at Fatehgnnj, 2 chains from Police cl~nuki well 
and I cllain from E M .  No. 201. 

Top oE W. end cap of S. p rnpe t  wall of Trunk road bridge 
across Uaigul nadi. 

50 Fatehgarh 

25 Uareilly 

Top of W. end of N.. parapet wall of Trunk roads bridge 
in mauza Tilhar. 

aT.s. On top of N. parapet waIl of Trunk road bridge in mauza 
B.". Gurgia-Pirojpore. 

Oh o u b r  edge of curb on. W. side of well, at  Police ohauki 
in mauza Uanthara. 

Top of holindary pillar of Ranthara and Nagar.is v.illages, 
about 40 yards S. of Trunk road bridge. 

Top of houndary pillns, a w t  50 pards N, oE Jalanagar vil- 
lage, on bank of tank. 

Distance 
from 

Meerut 

milea 

150.1 

'5I.O 

151 '4 

151e9 

,5,,, 

I j3.1 

153" 

I 53 ' 

153.6 

I%'a 

156.6 

16"0 

,66. 

b 8 .  

' 
169'6 

174'5 

" 

Designntion 

(teodebie 

196; 

197 : 
198: 

199 : 

200: 

201 1 

202 : 

203 j 

204' 

205 

206 

207 

208 

209 

210 

211 ' 

Corrected 

Dynamic 

feet 
5.24'481 

526.310 

,522'924 

523'382 

523-738 

524.652 

5 1 ~ 6 3 9  

519'5Y 

518.41'7 

521.178 

521.531 

5" '483 

499.103- 

493' 217 

488. zob 

490.447 

of 
Bench.~~lnr!is 

Topogre. 
phic 

'Se 
63 P 

B".83 
63 P 

63 P 

B x 6  
sa r 

63 P 

B x 7  

BLf.88 - 
63 P 

Bl f  09 
63 

BMP_I 
63 P 

BM.92 - .- 
68 P 

*A 
64 M 

- BM.2 
64 M 

-- 

-- B M . 4  
64M 

BM 6 
6 

Elevntion 

Orll~ornelric 

feet 

524.323 

526.152 

522.767 

523'226 

523'58' 

524'496 

5 19'484 

519.370 

518.263 

521'024 

521*3;8 

51 I '335 

498.959 

49.1'076 

488 -069 

490'309 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 64 (Meerut t o  Lucknow). 

Distance 
fro~n 

Mwon~t 

mile8 

175'4 

175'7 

176.1 

176.2 

175'8 

17j.8 

177'5 

'Ir1 ' 6 .  

'90'3 

1 9 1 m 6  

193'7 

194'5 

196'5 

202'8 

- 

Description 01 Bench.m#~rks 

a.T.y. On top of E. parapet wall of Trunk road bridge No. 36. 
n.u. 

On top surface of Bullan Shah's tomb, 1 chain W. of road 
bungalow at  Lodhipr~r village, and 8 inches E.  of head pillar. 
(Oudh Irrigation Departmel~t beuch-mark). 

$ On N. parapet oE culvert on Trunk road, about f mile 
S.E. of kachnl~ri, ShaLjahanpur. 

@ On n. cylindrical prism of stone fixed E. of culvert on 
road leading into E. gate of caravan sarai at  Sh;ihjal~an- 
pur. 

0.T.s. at St .  Mary's Church, Shnhjahanpur. On flooring at 
BoM. N.W. angle of jr l~~ctiou of transept with body of church. 

G T.R. at Shahjahanpur. Situated in N.W. corner 
1904 Ucoch Nark oE churchyartl, 1 chain from W .  corner of 

stone mo~~olith-a mutiny memorial-3 
chains from E. corner of St. Mary's church formed hp junction of 
body anrl rransept of building, 3 chains from both N.W. corner and 
N. door of church, and el~closetl in a railed-off space 11 feet square. 

e . T S .  On top surface oE platform of pillar at  trijunction of 

Bou. Lodhiprlr, Hitaora and Jahanganj villages, 4 chains N. 
of Trunk road to Sitapur. 

Top of N, parapet wall of western of 2 large bridges, in 
mauza Arsalia-IIitar~la. Thie bridge j~as mile-stone 3 fired at  
E. end oE its S. parapet wall. 

Top of W .  end cap of N. parapet mall of Trunk road bridge 
in rnnuza ~ h i t a r a .  

Top of platform at  triple junction of Kotra, Sanaoa, and 
Muhammadpur villuges, 16 chains S. of road Shahjal~anpur to 
Lucknow. 

Top of S.W. side plinth of dilapidated Pillar, at  angle of 
bor~r~tlarp of Lonall autl J:lrnnapur villages within 4 inch of 
Oudh Irrignlion llepartment hench-mark. 

Top of platform at  triple junction oE Barkhora, Mettipur 
and Sallia villages. 

Top of platform at  triple junction of Gohindapur, Barkherin 
and Sallia villages, about 4 111ile N.  of Truuk road. 

Top oE platform at  quarter junction of Delparerua, Jalalpur, 
Amberi and Sarslrla villeges. 

Top of curb on S. aide of Lalta Paraad'a well in manca 
Har r~ ia ,  ')ear a grove of marlgo trees, between old and new roads 
Shahjal~aupur to Lucknow. 

Designntion 
Bench-msrks 

Geodetic 
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504.646 
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, 

2 

Eleration 

o ~ L I , o ~ ~ I ~ ~ ~  

feet 

504.;87 

505.527 

499.944 

499.924 

505.960 

508.323 
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499'027 
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DESCRIPTIONS AND HEIGHTS OE' BENCH-MARKS. 

Main-Line 64. (Meerut t o  Lucknow). 

t 

> 

Designation of 
Bench.rnark8 Distance 

from 
Meerat 

mil- 

206.1 

211'3 

2'4'2 

"5" 

'I7' 

220'3 

223*8 

22"8 

219'3 

"g9' 

224'8 

227' 

928.5 

218.9 

229'5 

Correctad 

D p m i o  

pet 
474' 103 

464'546 

442'713 

466.265 

469.120 

464.755 

483.811 

472'386 

465.277 

462.243 

160.966 

453'995 

470.692 

448'382 

446.500 

444'446 

221 [ 

222; 

223 j 

224 i 

i . -  1 i 224 

i 2 
:22-1. 

j 3 
[ 2P4 

i .- 
i224 

225 

226 i 

227 1 

228: 

i 1 

i 

Dewription of Bench-marks 

Top of platEorm at  triple junction of Kl~akra, Lidhiai and 
Maigalganj villages, ou S. edge of old Truuk road. 

Top of N X. corner of plinth oE boundary pillar between 
Kachura a ~ l d  Karipakar villages, to S. of new auld N. of old 
Trunk roads. 

Top of S. parapet wall, near E. end of old pakka bridge on 
old road over Kathrla nadi. 

Top of N. parapet wall of culvert in mauza Kaitha, about 
112 feet W, oE mile-stone 14 Sitapur, 38 Shahjahanpur. 

Top of curb of Din Dial's well on N.N.E. side of mauza 
Parsera, Rlajra of Barmhauli. 

Top of platform at quarter junction of Bahera, Chao, Har- 
daspur and Malpur villages. 

On ground level mark-stone of Parser G.T. Survey Tower 
Station, ]at. 27' 46' 16".81, long. 80' 29' 55",80. A principal 
statisn of Amua Meridional Series. (For full description see 
Sy~ioptical Volume). 

On ground level mark-stone OF Darawal G.T. Survey Tower 
Station, lat. 27' 33' 35",96, long. 80' 28' 48".63. A principal 
station of Amun Mericlional Series. (For full description see 
Synoptical Volume). 

Boundary pillar between Bhurlturir village and Dr. Dodd's 
grant, 101 feet N. of new Trunk road, Shahjahanpur to Luck- 
now. 

Top of S. parapet wall of culvert on new road Shabjahanpur 
to Luckuow, near Qaddi-ka-Purwa. 

G.T.S. Bench Mark, Gaddi-Ira-Purwa. Embedded on !N. 
edgeof new Trunk road, Shahjal~aupur to Lucknow, 3 and 2 
chains respectively from S. and N. parapets of culvert in Dr. 
Carter's grant in mauza Pagha. 

Top oE lowest atep on 9. aide of well in Khagasiamau 
village. 

On ground level mark-stone of Sirwaia Q.T. Survey Tower 
Station, Int. 27' 37' 43".4.3, long. 80' 38' 23". 16. A principal 
station of Amua Meridional Seriea. (For full description see 
Synoptical Volume). 

a.T.8. On top of inner rim on N. eide of Mirza Abbas Beg's Bs. well at Sitrpur, on S ,  edge of new Trunk road. 

Destroyed. ... ... ... ... 

... ... ... Destroyed. ... 

Elevation 

Orthometric 

feet 

473'975 

464'422 

442.595 

466.142 

468'996 

464'632 

483'683 

472.261 

465.154 

462.121 

460'845 ' 

453.877 

470'569 
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446.384 

444'331 
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PRECISE LEVELLING IN INDIA, 1868-1909. 

Main-Line 64. (Meerut t o  Lucknow). 

Description of Bench-msrka 

a.T.s .  On 2nd or middle step near E. end oE vestry, on 
BoM. N.E. side oE Calitoume~lt Church, Sitapur. 

G.T.8. Ou W. parapet of culvert No. 9, on road between Can- Bs. tonment Cllurch and kachahri, about 36 chains S. of latter. 

8 On ceutre step of central entrance on S.S.W. face of 
Collector's kachal~ri, Sitapur. 

Sitapur O.I.D. Bench Mark. On lower cornice, 8 feet from 
foot of inner edge of S.W. pillar of pakka Trunk road bridge 
marked No. 76. 

G.T.S. On E. end of top of N, parapet of S.W. draiu adjoining 
noM. bridge marked 76. 

G.T.S. at Sitrpur. Situated N.W. of back of 
Btsndard Sessions Judge's kachahri, 80 and 139 feet 1904 

respectively from its N. and S.W. corners, 
76 feet from top of steps under rear portico, aud enclosed in a 
railed-off space II feet square. 

0 On top of stone prism fixed in ground on S. margin of 
road, 4 chains E. of Abbas Beg's well. The stone is 
marked with B7p.. 

Top of N. parapet wall of Trunk road bridge marked 72. 

Top of S. parapet wall of Trunk road \)ridge marked 70. 

Top of N. prnpet  wall of Trunk road bridge marked 66. 

Top oE platform at  triple junction of Dlmraicha, Binaura 
and Baba-ka-Purwa villages, II few yards S. of T m k  roa2, 
Sitapur to Lucknow. 

Top of 9. parapet wall of 'rrunk road bridge m u r k 4  59. 

G.T.S. Bench Mark, Jalalpur. Embedded on N. edge of 
Trunk road, Sitap~ir to L~lckooa, 103 feet S.E. Ermn inner edge 
of well at encamping ground. 

Top oE S. parapet wall of Trunk road bridge rnsrked 55. 

Top of S. p w p e t  wall of Trunk road bridge marked 53. 

Top of E parapet wall of Trunk road bridge marked 61. 

Distance 
from 

Meernt 

m i l u  

230.2 

230'9 

231'4 

231'4 

232.0 

231'5 

231.8 

233'0 

234.0 

235'4 

237'9 

230.1 

2$0'7 

y o .  8 
1 

241.9 

Designstion 
Benoh-marks 

Geodetio 
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Topogn- 
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snr 
6 ' a ~  

BM.28 - 
(i3 A 

Bxas 
63 A 

 SO * 

BKI 
6 s ~  

KMLa 
63 A 

BM.98 
63 A 

??!A4 
63 A 
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Corrected Elerstion 

D P ~ O  I 
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447.268 

446.940 

446.208 

444.891 

443.097 

447'130 

445.826 

447' 274 

446,847 

438.544 

430.986 

442-338 

432.462 

435, 030 
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435-533 

Ohhombll 

feel 

447.153 

446.Bz5 

446.0~3 

444.776 
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446'733 

438'432 
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DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 847 

I Designation of 
Bench.rnark6 Distance 

from 
Neernt 

hodetic 

- 
242 j 

243 j 

244 j 

245 

Mi 
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248 1 
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; a . -  
i 243 
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251; 

252 

i a 
j 252 

253 j 

i 1 - 
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255 
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Main-Line 64. (Meerut to Lucknow). 
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?Mi7 
63 U 
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Top of platform at triple junction of Patare, Ruhr and Garhi 
villages, about 2 cl~ains W.  of road. 

Top of W. parapet wall of Trunk road bridge marked 48. 

Top of E. parapet wall oE Trunk road bridge marked 39. 

Top of platEorm at triple junction of Sarsauli, Mankapur and 
Bijuamau villages. 

G.T.S. Bench Mark, Ataria. Embedded on E. sideof Trunk 
road, 1 chain S.S.W. of well built by Tehsildar of Bari. 

Top of curb on E. side of well at  Balwantpur encamping 
ground, W. oE Trunk road. 

Top of W. parnpet wall of Tr~iuk road bridge marked 24. 

Top of W. parapet wall of Trunk road bridge marked 21, 
S. of alld close to hlanpur village. 

G A S ,  011 top of slab at N.E. corner oE Baksi-ka-Talao in 
U.M.  mauaa Rudhui, on W. edge of road. 

G.T.S. Bench Mark. Embedded on E. side oE Trunk road 
in mauza Rudhui, 1 chain from N.E. corner of Baksi-ka-Talao, 
and 3 chains from N.W. pillar oE Rlrdhui ellcamping ground. 

Top oE W. parapet wall oE Truuk road bridge marked 9 in 
mauza Nawlr Kher. 

Top of I< ,  parapet wnll of Trunk road. skew bridge marked 
2, N. of iron bridge over Gumti river, in mauza Kutabpur at  
Luckl~ow. 

On N.E. wing wall of IJucknow iron bridge ecrom Gumti 
river. (O.I.D. bench-mark). 

Destroyed. ... ... ... ... 
Q.T.S_ at Lucknow Museum. On S.E. side, near edge of plat- 

M. form under portico of N .E  or principal eatrunce; 

... ... Destroyed. ... . -. 
nLT:5 On top OF paved sill on S. side of W. entrance toChrist's 

Church, Lucknoa, in Civil lines, Hazratgnj.  

G.T.S. Block-stone Rench Mark, L ~ d m w .  Embedded 
a b u t  I inch below ground level, 36 feet from both E. end W. 
cmmrs of Kal\~\)ir'e Than slid 5 chains N.W. of 
offices of Commanding Royal Engilleer and Garrisou Engineer. 

195 
I t  in  on S. side of railwny lines, near telegraph post No. --. 

6 

Comded Elevation 



PRECISE LEVELLING I N  INDIA, 1868.1008. 

Branch-Line 64A, (Bareilly to Pilibhit). 

Designation 
Bench-marks 

Qeodetlc 

1 ; 

2 ;  

3 i 

4 ;  

5 ;  
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Description of Benoh-mnrks 

. 

Q.T.9. On lowest step of western doorway under western tower 
BoM. of Cantonment Church, Uareilly. 

Destroyed. ... ... ... 

Destroyed. ... ... ... ... 

Bareilly Bench Mark (Commissioner'e ofice). On  4th or 
top step, at  N. face. 

... ... ... Destroyed. ... 
On 9. parapet wall, at centre of culvert. 

Top of mile-stone 

On S.W. parapet wall, a t  centre of culvert at  Nawab 
Murtaza Khan's noka or bouudary, near octroi chauki. 

On E. parapet wall of culvert opposite W. entrance to Nawab 
of Rampur's house on road to Bareilly Cantonmeut. 

Top of mile-stone 

On E. parapet wall at  centre of road culvert, near Garhi 
police chauki, on road to Pilibhit. 

On curb on E. side of well, near octroi chauki, on road to 
Pilibhit. 

On curb on E. aide of Raja Naubat Ram'e well. 

On E. parapet wall, a t  centre of road culvert in mauza 
Daulatpur. 

Top of mile-atone, Bareilly 5 miles, on main road, Bareilly 
to Pilibhit. 

On S. end cap of E. parapet wall of bridge over Naktia nadi, 
in mauza Muria. 

On curb on N. ride of well in Bilandnagar village. 

On W. end cap of S. parapet wall of Knnru nadi bridge, 
alongside of B.M. marked T, in msuza Khaikhera. 

Destroyed. ... ... . . .  ... 

Comckd 
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feet 

558.905 

561.391 

562.931 

565.504 

555.213 

551'039 

548' 124 

550'275 

546.394 
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546.679 
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575'317 
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- 
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DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. a43 

Branch-Line 64A. (Bareilly to  Pilibhit). 
-- 

Description of Benoh-mnrb 

o.T.s. On 1st or lower step of central doorway of Sitra bunga- ".". low. 

On E .  parapet wall oE bridge, alongaide of B.M. marked T, 
in mauza Sitra-Udhanapur. 

On S.E. parapet wall of culvert, not alongsideof B.M. mar- 
ked T, olving to masonry being broken. 

On curb on N. side of well to E. of road. 

On S.E. side of curb of bania Ghazi Ram's well, alongside 
of B.M. marked T, in village of Hafizganj. 

On E. parapet wall of road bridge, alongside of B.M. mar- 
ked T, in mauza Hafizgauj. 

On S.E. parapet wall of bridge in mauza Suriao. 

On S. parapet wall of Baigul nadi bridge, alongside of B.M. 
marked T. 

On E. parapet wall of road bridge, alongside of northern of 
two B.M.s marked T, in mauza Hardoi. 

On E.  parapet mall of 2nd road bridge, alongside of B.M. mar- 
ked T, in msuza Hardoi. 

On E. parapet wnll of road l~ridge, alongside of B.M. marked 
T, in mauza HicLola. 

On S. end of E. parapet mall of culvert alongside of B.M. 
marked T over a rajbaha from Baigul nadi, iu mauza Richola. 

Persadi Teli's well. On top of covered archway over W. 
aide of circular reservoir, alongside of B.M. marked TI opposite 
Nawabganj tehsil. 

On E ,  parapet wall of road bridge. 

On N.E. parapet wall of bridge, alongside of B.M. marked T, 
crossing Paugl~aili nadi at  Nawabganj. 

On curb on E.N.E. aide oE Bhopa Teli's well, near B.M. 
marked T ou N. side oE road. 

On E. end of S. parapet wall of road bridge in mauza Ind. 

Top of mile-stone Rareilly 20 milea, on main road Bareilly 
to Pilibhit. 

Corractsd 
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feel 
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PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 648. (Bareilly to  Pilibhit). 

Designation of 
Bench.marks Distance 

from 
Bnrcilly 

Description of Bench-mark8 

mil- 
On S.E. parapet wall of road bridge in  mauza Gargaia. 

24'7 

On S. end of E. parapet wall of bridge in mauza Dhaurera 
26'4 Inaitpur. 

j6. 1 Top of mile-stone Bareilly 1 2  miles, on W .  side of road. 

On W. parapet wall of culvert, alongside of B.M. marked T, 
'7.3 over water course. 

Top OF mile-stone Bareilly 23 miles, on E. side of road 27'6 Bareilly to Pilibhit. 

27.9 1 On W. parapet wall of bridge in mauza Sahi. 

On S. parapet wall of Khamaria bridge, alongside of B.M. 
marked T, c ros s i~~g  Afsaria nadi. 

On lower mark-stone of Ataria G.'l?. Survey Tower Station, 
37 '3  lat. 28' 38' 9",53, long. 79' 35' l5",08. A principal station 

of N.E. Longitudinal Series. (For full description see Synop- 
tical Volume). 

On W. end of S. parapet wnll of road culvert, alongside of '9'' B.M. marked T, ill mauza Khamaria. 

On E. side of t:url) of well in mxuzn Jatipar, on road from 3"' Bareilly to l'ilibl~it. B.M. marked T is engraved on W, curb. 

On upper mark-stone of Kalianpur G.T. Survey Tower 
31'4 Station, ]at. 28' 35' 1 11',10, long. 79' 41' 33",75. A principal 

station of N.E. Longitudinal Series. (For full description sec 
Synoptical Volume). 

Top of mile-stone Bareilly 26 miles, on main road Bareilly to 
3c'7 Pilibhit. 

On N.W. end oE N.W. ghat step of bridge over rajbaha, 
l 5  1 dongside of B.M.  marked T, in nauz r  Harchuio. 

Top of mile-stone Bareilly 27 miles, on main road Bareilly 3"6 to Pilibhit. 

On N.W. end of W. parapet wall of bridge in lnauza Gauntia 
33 '7  1 or Daulatpur, "ear 29th mile-stone from Bareilly. 

On Y. parapet wall of road bridge in rnauza Gauntia 01 1 34'0 1 Daulatpur. 

0 1 1  E. parapet wall of culvert under road to  kacbahri, 
Pilibhit, and W. of city. 

fret feet 

592.482 592.284 

594.020 593'820 

589'083 588,885 

593' 938 593.738 

595' 800 5 9 5 ' 6 ~  

595' 720 595'519 

601.834 601.631 

618.694 618,486 

597' 248 597'047 

602,475 602'27~ 

628.219 628'007 

601 '473 601'270 

bO2 -498 601'294 

606.1 55 605' 95' 

596.495 5y6' 292 

55,8-597 ' 

k4 .6b4 

59''393 

604' 4j8 

- 



DESCRIPTIONS A N D  HEIGHTS OF BENCII-MARKS. 

Branch-Line 64A. (Bareilly to  Pilibhit). 

Distance 
from 

Bareilly 

miles 

35'4 

36'0 

36'4 

37.6 

4' '5 

42'9 

48'6 

4ge8  

36'0 

Description of Benah.marks 

On W. end of S. parapet wall of culvert on E. side of road 
to kachahri, in mauza Pakaria, iu suburbs of Pilibhit. 

G.T.S. at No. 3. On curb on N, side of well, to E, oE Govern- 
ment Scl~ool a ~ ~ d  S.W. of Nawab Hafiz Rahmat Kl~an's 
Juma Masjid, Pilibhit. 

On edge of curb on S.E. side of Sher Muhammad's well in 
suburbs of Pilibhit. 

Destroyed. . . . . . . ... ... 

PlatEorm at  triple junction of Ikghara, Sarain and Muria 
villages. 

On curl] on S. side of Raja Naubat Ram's well, on W, aide 
of Barthuua village. 

Top of boundary pillar at corner of field between Lubrllana 
and Daulrpur villages. 

On upper mark-stone of Umra G .  T. Survey Tower Station, 
]at. 28' 28' 3!)",44, long. 790 62' 43".93. A principal station of 
N.E. Longitudinal Series. (For full descriptiuu see Synoptical 
Volume). 

On middle step of verandah on N. face of Government 
Charitable Dispensary, Pilibhit. - 

Pilibhit, G.T.S. Bench Mark No. 4. 011 S. side oE E. 
doorway of principal entrance to Hafiz Rahmat Khan's Juma 
Masjid. 

Designntion of 

Oeodetio 

5 0 ;  

51 

: 1 . - 
51  

; 2 
: 51 

' 3  

: 57 

: - 4 
5 1  

- 
5 1  

6 

a 
fl 

52 

Bench.marka 

T O ~ ~ ~ M '  

B c 6  
53 P 

B*7 
63 P 

BM138 
XT 

B x 9  
63 P 

BZO 
63 P 

Bh1.141 
- 5 3 ~  

B Z a  
63 p 

BM.143 
63 P 

BM.144 
53 P 

Corrected 

Dynamio 

feel 

604.785 

609.198 

605'197 

608.016 

600. I 1 I 

600.930 

578.381 

609.343 

613.249 

612.463 

Elevation 

Orthometrio 

feet 

604.579 

608.990 

604'991 

607.810 

599'909 

600.729 

578.190 

609.143 

613.040 

612.254 



868 PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 65. (Lucknow to Cawnpore). 

Designation of 
BencL.urh I Di~tance I 

fmm 
Lncknow 

h d e t i o  I T:yiy I I Dosoription of Bench-murk8 

mibr 

0'0 

1 ' 1  

G.T.S. Block-stone Bench Mark, Lucknow. Embedded 
about I inch below ground level, 36 feet from both E.  and W.  
corners of Kalubir's Than platform, and 6 chains N.W. of 
offices of Commandi~~g Royal Engineer and Garrison Engineer. 

195 
I t  is on S ,  side of railway lines, near telegraph post No. -. 

6 

0.T.a On tap of paved sill on S. side of W. entrance to  Christ's 
H.M. Church, Luckuow, i u  Civil lines, Hazrtrtganj. 

Top of middle of platform of Lucknow railway station. 
(0. & It. railway). 

4 I I 3.7 I Destroyed. ... . . . ... ... 

O.T.8, On top of paved sent on N. side oE principal entrance 
n.m* gateway to Alam Bagh, Lucknow. 

Top of W. parapet wall of road bridge marked 26 in mauza 
Mirapur-Yiuot. 

Top of W. parapet wall of road culvert marked 84 in mauza 
Saraina. 

o.T.s, On top of curb on N.E. side of Chotain Snrdar's well, 
on N. edge of road, clole to a temple on left bank of Sai 
nadi. 

/ Top of S. parapet wall of road culvert marked 54. 

Top of 9. yarnpet wall of road bridge marked 55. 

0.T.S. Bench Mark, Pach-hinon. Embedded on 9.  edge of 
road, 1 c h a i ~ ~  from W.S.W. pillar of Rnja Kaslii Parsed's well, 
bearing of U.M. from the said pillar being 303'. 

I Top of N. parapet wall of road culvert marked 70. 

~ M . 1 8  Top of edge of middle of platform, N.N.W. face at  Ajgain, 1 1 1 2 9 ' 8  1 railway ~ta t ioa .  (0 .  t R. railway). 

Top of N.W. parapet wall of road bridge marked 77, in mauzr 
32'5 1 Bitcbyari-Sarain. 

3''' 

I 18 ; 1 1 34-7 1 Top of N. parapet wall of road culvert marked 81. 

Top of N.W. parapet wall of road culvert marked 73, in 
mauza Mallaon. 



DESCRIPTIONS AND HEIGHTS OF  BENCH-MARKS. 

Main-Line 65. (Lucknow t o  Cawnpore). 

Oorrected Elemtion 

I 

Designation of 
Bench.marks 

I Tolagra- 
Geodetic 

Distance 
from 

Lucknow 

miles 

37'2 

3"7 

39" 

42. 

43'7 

49" 

49'4 

So" 

Dynamic 

fd 
405.023 

4ojn 175 

410.359 

399.657 

394'365 

407 283 

406.578 

365.847 

14 j 

15 

i a - 
i 15 

16 

17 j 

18; 

l9 : 
1 - 

: 19 

Description of Bench-marke 

Top of N.N.W. parapet wall of road bridge marked 81. 

Top of S. parapet mall of road culvert marked 87, in mauza 
Unao. 

Top of middle oE platform of Unao railway station. (0. & 
R. railway). 

Top of N.W. parapet wall of road bridge marked 94, in  mauza 
Mangarmar. 

Top of N.N.W. parapet wall of road bridge marked 96, in 
mauza Mangarmar. 

Top of stone tablet inscribed "Cantonment Boundary 1859", 
Cawnpore. 

G.T.S. Bench Mark, Cawnpore. Stone B.M. embedded 7 
feet S.E. of canal mile-stone No. 137. 

Top of gauge of Ganges canal, near its terminus at Cawnpore. 
Top of gauge is 5 feet above its zero. (O.I.D. bench-mark). 

Orthometrio 

feet 

405'549 

405.101 

410'284 

399'585 

394.294 

407. ZI I 

406.507 

365'783 

d 

BN.22 -- 

~ ~ f . 2 3  

B11.20 - 
63" 

~ ~ . 2 5  -- 
UB 

BM.26 

M U  

E 8  
MB 

BY.29 



PRECISE LEVELLING IN INDIA, 1868-1908 

Main-Line 66. (Agra t o  Cawnpore). 

Description of Bench-mark8 

Destroyed. ... ... ... ... 
Destroyed. ... ... ... ... 
X mark on top of N. parapet wall of railway culvert,close 

by 11th mile-stone from Tundla railway statiou. 

Level of rails opposite mile-stone No. 6 from Tundla railway 
station. 

Tundla Junction. Level of rails at  junction of Agra branch 
with main line of E. I, railway. 

Level of rails opposite centre oE passenger platform a t  Tundla 
railway station. 

Coping of passenger platform to  N.E. of Tuodla railway 
s t a t i o~~ ,  opposite termination of brick walls supportiug roof of 
station house. 

G.'l'.S. Beuch Mark, Tundla Railway Station. Stone B.M. 
embedded 9 paces S. of signal post at  E. end of station, and 
exactly opposite signal lever. 

Level of rails at  level crossing at  W. end of Firozabad railway 
station. 

Coping of platform, to 9. aide of Firombad railway station, 
and 33 yards from E. end of platform. 

On lower mark-stone of Firozabad G.T. Survey Tower Stn- 
tion, lat. 27' 8' 37m.46, long. PA0 23' 29".05. A prirlcipal sta- 
tion of Budhon Meridional Series. (For full description see 
Synoptical Volume). 

G.T.S. Bench Mark, Firoaabad. Stone B.M. embedded 5 
feet from corner of water tank, opposite to and 6 feet from 
centre of bottom step of stairs lending to E end of platform. 

Top of 30th milo-.bone from Agm, on Grand Truuk mad. 

Top of 3 ls t  milestone from Agm, on G r a d  Trunk rand. 

Top of 92nd mile-atone from Agrs, on G r a d  Trunk mad. 

Shikobabd Railway Station. Level of rails, down line, 
opposite railwey chainage, 50.00. 

G.T.S. Bench Mark, Sh ikohahd  Stone B.M. a b e & d  
2 paces E. of eteps leading to E. end of platform, close to water 
tank, and 2 pceu  inwards from ash pit. 

- ~- 

Dietenoe 
from 
Agr. 

mil- 
0.0 

0 ' 2  

6.7 

13.0 

13.1 

13" 

"'9 

23" 

23'5 

23 'a  

17. 

,,. , 
29-1 

35 ' f  

35'f 

Designation of 
Bench.marks 

1 j 

2 ;  

3 ;  

4 ;  

5 i 

6 i 

7 :  

8 i 

9 i 

10 i 

j 1 
i 

11 i 

12 ; 

13 i 

14 

i 
: b 

i 

Corrected 

Dynamic 

fed 
515'3'7 

5O9' 973 

518.906 

551 219 

547'705 

547.41 I 

551-ozq 

546.583 

539.220 

54a.710 

556.476 

539'425 

536.084 

534.408 

533' lo2 

537'373 

537-1107 

B E 4  
64 I 

B= 
64 I 

BX 
6 4  I 

BM.37 - 
64 I 

B3 
64 I 

=9 
64 I 

EMU) 
64 I 

BZ 
M I  

B M . ~  
wr 

B E 8  
64 I 

€4 I 

B x  
64 1 

!!Els 
64 I 

Bp.l7 
MI 

B I  
64 l 

Elerstion 

Orthornelrio 

feel 

515nr99 

509'856 

5 1 ~ ~ ~ 8 ,  

551.092 

547.578 

547.285 

550897 

' 546.457 

539'098 

541.587 

556'350 

539'3'3 

5 ~ ~ 9 ~ ~  

534'"' 

53"983 

537"53 

537'687 



DESCBIPTIONS A N D  H E I G H T S  OF BENCH-MARKS. 366 

Main-Line 66. (Agra to Cawnpore). 

Distance 
from 
Agra 

m i l u  

35'7 
Shikohabad Railway Station. Platform coping above level 

of rails, down line, opposite railway chainage, 50.00. 

Top of 40th mile-stone from Agra, on Grand Trunk road. 

Top of 42nd mile-stone from Agra, on Grand Trunk road. 

Top oE 43rd mile-stone from Agra, on Graud Trunk road. 

Top of 46th mile-stone from Agra, on Grand Trunk road. 1 51j.241 1 525.122 

feet 
54' '079 

Top of 47th mile-stone from Agra, on Grand Trunk road. I 5 ~ ~ 6 4 3  / 534.522 

feet 

540.958 

Top oE 48th mile-stone from Agra, on Grand Trunk road. 1 511.245 1 521'127 

Top of 49th mile-stone f m n  Agra, on Grand Trunk road. 1 524.143 1 524.124 

Top of 51st mile-stone from Agra, on Grand Trunk road. 

Top of 52nd mile-stone from Agra, ou Grand Trunk road. 

Top of centre of N.W. psrepet wall of Gihror bridge over 
Etawah branch, Gallges canal. 

G.T.S. Bench Mark, Oihror. Stone B.M. embedaed at S.E. 
corner of caual chauki. 

O n  lower mark-stone of Baragaon G.T. Survey Tower Stn- 
tion, lnt. 27' 15' 2".94, long. 78' 42' 15".27. A pril~cipal 
atation of I3udhon Meridionel Series. (For full description see 
Synoptical Volume). 

Top of 64th mile-stone from Agro, on Grand Trunk road. 

Top oE 65th mile-stone fuom Agra, on Grand Trunk road. 523.809 523'6R9 I I 
Top of 68th mile-skne from Agrs, on Grand Trunk road. 520'834 . 520.7 14 I l1 
Top of centre OF W. pmpet  wall of Danaha bridge over 

Cewnpore branch, Ganges canal. 

Nnnun Junction, plinth of 58th mile-atone, on Cawnpore 524.552. , 5z+.q~a 
brancl~, Ganges canal. I I 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 66. (Agra to  Cawnpore). 

' 

.. 

Dcni*nntion of 
Uonrli-~t~ru.lis Distnnco 

from 
*gcn 

mibs 

60.5 

63'4 

65.0 

70'4 

65.1 

6ri.4 

68.4 

7O.3 

72'3 

74'3 

75 '2  

77'4 

79 '2  

80'2 

aO. 8 

81.9 

'3.l 

84'1 

85.1 

O.adelic / 
-- 

31 : 

32 ; 

33 ; 

' 1  
% 

n 
3 

34 I 

35 1 

36 : 

37 : 

38 i 

39 : 

40 i 

41 j 

42 

43 

u !  

45 j 

46 i 

47 i 

. i l l ." gra. 
~nhic 

PA' 
64 I 

~ 3 ~ 9  
66 1 

D31.15 - 
54 Y 

BS 
54 AI 

031.17 - 
s r h l  

naf.13 
54 U 

B\f. l9 
64 JI 

RSO 
64 J1 

n~r.zi 

B31.22 
m 
BE1.2a 
6 4 Y  

BY.24 --- 
64 M 

B x 6  
64 hl 

BJI.20 -- 
64 M 

BKc 
G I  hI 

EM29 
64M 

BSO 
64 ll 

64 M 

Description of Bench-marlin 

Nanun Jonction, plinth of 60th mile-stone, on Camnpore 
branch, Ganges canal. 

Nanun Junction, plinth of 63rd mile-stone, on Cawnpore 
brancll, Ganges canal. 

Top of centre of W. parapet wall of Singhpur bridge over 
Cawnpore brauch, Gangev callel. 

G.T.S. Bench IIarl;, alainpuri. Stone R.M.  emhedded oppo- 
site entrance to hlainpuri Jail, 2 paces inside of pakka well. 

G.T.S. Bench Blark, Singhpur. Stone B.M. embedded 4 
feet from S.E. corner of Singhpur canal chauki. 

Nanun Junction, plinth of 66th mile-stone. 

Nanun Junction, plinth of 68th mile-stone. 

Nanun Junction, top of 70th mile-stone. 

Nenun Junction, top of 72nd mile-stoqe. 

Nanun Junction, plinth of 74th mile-stone. 

Nanun Junction, plinth of 75th mile-stone. 

Top of centre of W. parapet wall of Kasruda bridge. 

Nnnun Junction, plinth of 79th mile-stone. 

Nanun Junction, plinth of 80th mile- tone. 

Top of centre of W. parapet wall of bridge over canal. 

Nanun Junction, plinth of Slat  mile-otone. 

Nanun Junction, plinth of 89rd mile-stone. 

Nanun Junction, plinth of 84th mile-otone. 

Nannn Junction, top of 85th mile-stone. 

Corrected 

Dynamic 

feel 

521 .a56 

519.532 

522.274 

5~9 .974  

516.811 

5'5'908 

514.686 

512.342 

510.633 

507 ' 058 

504'331 

509 '423 

500'547 

499' 778 

506.365 

500.673 

497'509 

495- 777 

495- 726 

Elerntion 

O r t h ~ n t e ~ ~ ~  

j e t 1  

521. ,36 

519.413 

522.154 

509.857 

516.693 

515'790 

514.569 

512-226 

510'518 

506' 944 

504'21~ 

509'3O9 

500'435 

499'66; 

5 0 6 ' ~ 5 ~  

5°0'56r 

497'3g9 

495'b67 

4 9 . 5 ~ ~ ' ~  

/ 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 66. (Agra to Cawnpore), 

Corrected 

Dynnrnic 

feet 

4 ~ 3 . ~ 9 8  

499'476 

493'259 

517'826 

4~6.038 

4H9'019 

486.829 

492.556 

482'493 

4iY.256 

478.163 

482'322 

474.006 

471'955 

470'212 

46~~137 

5 0 0 . 1 ~ 3  

476.139 

Distance 
from 
Agrn 

ntiks 

87.1 

87'3 

87'3 

92'8 

90'5 

92.0 

93.0 

93'2 

97.0 

98.9 

100.9 

102.2 

102'9 

103.9 

106.8 

107.8 

"I  '9 

'08'5 

Elevation 

Orthometric 

fed 

493'589 

499'366 

4 9 3 ~ 5 1  

517'712 

49j.930 

488.913 

486.724 

492.450 

482'390 

479'154 

478.062 

482.121 

473- 906 

471'856 

470.114 

469.039 

500.039 

476.040 

Deaisnation 
~ ~ ~ ~ h - n ~ s r k s  

Geodetio 

48 / 

49 j 

i a . -  
igj 

i 1 

50 / 

51 j 

52 

53 j 

54 j 

55 

56 1 

67 i 

58i 

69 j 

60 j 

61 i 

: I  

j 

62 j - 

Doscription of Bench-marks 

Nanun Junction, plinth of 87th mile-stone. 

Top of centre oE W. parapet mall of Ramnagar bridge. 

Q.T.S. Bench Mark, Rarnnagar. Stone B.M. embedded 2 
paces from S.E. corner of canal c l ~ a ~ ~ k i .  

On ground marl<-stone of Bisungarh G.T. Survey Tower 
Station, Int. 27' 6' 30".27, long. 7 9 "  24' 48".03. A pr i~~cipal  
statiol~ of ltangir Meridioual Series. (For full description see 
Sy noptical Volume). 

(Top of centre of W. parapet mall of Fatehpur bridge over 

of 

T O P O G ~ ~ -  
phic 

Baf 32 - 
66. N 

Blf.33 -- 
66.M 

~ 3 1 3 4  - a ~ u  

n 2  
64 

BM.10 

B M.37 

Hil .38 -- 
64hl 

B11.39 -- 
64M 

Bz 
64N 

B= 

'"'3 
641u 

BM.4 
63 N 

""5 
63N 
- 

B3 

!% 
64 N 

BE?! 
64 N 

,,, 
G4N 

ELO 
64 N 

A 

L. 
n 

?' ' 
g. e 
s 

C 

a 
a 

canal. 

Nanun Junction, pliuth of 92nd mile-stone. 

Nanun Junction, plinth of 93rd mile-stone. 

Top of centre of W. parapet wall of Mirzapur bridge. 

Nanun Junction, plinth of 97th mile-stone. 

Nanun Junction, plinth of 99th mile-stone. 
\ 

Nauun Junction, plinth of lOlat mile-stone. 

Top of centre of W. parapet wall of Kanserau bridge. 

B I Nanun Junction, plinth of 103rd mile-stone. 

I Nanun Junction, plinth of 104th mile-stone. 

I Nanun Junction, plinth of 107th mile-stone. 

Nauun Junction, plinth of 108th mile-stone. 

On loner mark-atone of Kalsan Q.T. Survey Tower Station, 
]at. 26' 67' 1OW.27, long. 790 38' 4OV.30. A principal station 
of Rangir Meridioual Series. (For full descriptior~ see Synop- 
tical Volume). 

Top of centre of W. parapet wall of Bahosi bridge on 
Caanpore branch, Ganges canal. 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Distanoe 
from 
Agro 

mile8 

108.7 

109.8 

111.7 

~ 
113.6 

"3'7 

115.6 

118.6 

20. 

121,7 

121.1 

122.6 

q. 

124-6 

125.6 

126.8 

128-6 

129'6 

'30'5 

'3''s 

Main-Line 66. (Agra to  Cawnpore). 

Dwcription of Bench-marlin 

G.T.S. Bench Mark Bnhosi. Stone B.M. embedded 2 paces 
from S. corner of canal chauki. 

Nanun Junction, plinth of 110th mile-stone. 

Nanun Junction, plinth of 112th mile-stone. , I  
Comeoted 

Dynamic 

feet 

473.002 

467 '448 

465 ' 303 

470.869 

463'456 

468.600 

462.932 

' 457'265 

456.987 

q62.001 

453.491 

4.54'069 

451.470 

452- 136 

457.496 

450.509 

448. 468 

446. 645 

447.660 

d 

lu U 

8 

G 
5 

2 

Elemtion 

Olthometri 

fret 

472.904 

467.351 

465 - 206 

4;0'771 

463.360 

468'503 

462'836 

457'11° 

456,892 

461.905 

453.398 

453'975 

451.37~ 

452'044 

457'J03 

450.4'~ 

448' 37' 

u6' 555 

447'57O - 

Top oE centre of W. parapet wall of Umerdu bridge. 

Nanun Junction, plinth of 114th mile-stone. 

Top of centre of W. parapet wall of Suki bridge. 

Nanun Junction, plinth of 119th mile-stone. 

Nanun Junction, plinth of 121st mile-stone. 

Aimah G.T.S. Bench Mark. Stone B.M. embedded 7 feet 
from S.E. corner of canal chauki. 

Top of maaonry pillar in centre of bridge on W. side. 

2 Nauun Junction, plinth of 123rd mile-stone. : 1 PI 

6 Nannn Junction, plinth of 124th mile-atone. 

0 I 
I 

Nanun Junction, plinth of 126th mile-stonn 

Nanun Junction, plinth of 126th mile-stone, 

Top oE W, parapet wall of bridge over camL 

Nanon Junction, plinth of 129th mile-stone. 

Nanun Junction, plinth of 130th mile-stone. 

Nanon Jmction, plinth of 191st mile-atene, 

Nanun Junction, plinth of l32nd mile-stone. 

I 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 66. (Agra to Cawnpore). 

Designation of 
Bench-morks Dishsnce 

from 
Agrs 

milea 

132.5 

734'5 

134.6 

137.4 

' 
138.4 

' 

'39'8 

'41'9 

Oeodetio 

81 

82 / 1 

' . - 1 
i 82 

83 ! 

89 j 

85 i 

8 6 :  

8i i 

I * O p ' ~ ~ ~  

8 2 1  
s P N  

EM22 
~ P N  

BN.30 

BAr.31 

B111.32 
san 

n M . 9 3 '  
63 

BM.84 

88 / 

89 / 

90 j 

91 1 

92 i 

i 1 
I %  

9 3 ,  

94 

95 

9G 

9; 

434'352 

, 439.439 

432'400 

430.607 

437'529 

433:704 

429:9ro 

429'909 

427'1nI4 

428'393 

430'997 

Description of Bench-marhs 

r Nanun Junction, plintb of 133rd mile-stone. 

I 
I N a n m  Junction, plinth of 135th mile-stone. 

Kakwan G.T.S. Bencli Mark. Stone B.M. embedded 2 
paces from N.E. corner of chauki. 

Nanun Junction, plinth of 138th mile-stone. 

I Nanun Junction, plinth of 139th mile-stone. 

434'270 

439.356 

432'319 

430.526 

437'447 

433.622 

429' 830 

429' 829 

427'035 

428'314 

430' 918 

Corrected Elevation 

- 

B X  
' Nannn Jnnction, plinth of 115bh mile-stone. 

63 144'4 r: 

B E 6  1 
6 3 U  144.6 

${Top of centre of W. parapet wall of Bbusana bridge. 

Nanun junction, plinth of 146th mile-stone. 

Dynsmic 

feel 

444' 995 

444'1 23 

448'683 

440'459 

, 438,491 

, 444'164 

442'667 

, 435'534 

Top of cen,tre of W, parapet w d l  of Kundan bridge. 

Top of centre of W, parapet wall of Tartauli bridge. 

BY.38 

BM.39 
6 3 6  

sn!.r" 
tiss 

EM.41 
ti,T 

D M . ~ Z  
6 3 T  

BM.43 
63 u 

- 

En'.'!! 
(id u 

Orthometric I 
feel 

444' 907 

444'036 

448'595 

440'374 

438.407 

444'079 

442'583 

435'45' 
* 

1 Nanun Junction, plinhh of 143rd mile-stone. 

146'3 

. 146'5 

, 146.5 

147'3 

148'3 

l49.3 

150'3 

152.6 

: I Nanun junction,'plintb of 147th mile-stone. 
, 

d 
0 

Top of centre of W. parapet wall of Jagatpur bridge. 

Q.T.S. Bench Mark, Jagatpur. Stone B.M. embedded 5 
feet fiom N.E. coruer oE canal cliauki. 

Nanun Junction, plinth of 148th. mile-stone. 

Nanun junction, plinth of 149th mileatone. 

I Nanua junction, plinth of 1GObh mile-atone; 

Nanun jwc t ioq  plinth of 151st mileetone. 

C T ~ p  of centre of W. parapet wall of IIdkapur bridge; 

h 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 66. (Agra to Cawnpore). 

Deri@nat,ion of 
Bencb.mnrk8 

1 
Distance 

horn 
Agra 

m i h  

1.53'3 

'55'2 

'55'4 

495,5.2 

'57'6 

157'8 

159'2 

161.6 

165'7 

166'2 

167'9 

168.0 

Geodetic 

98 ; 

99 ; 

100 ' 

101 : 

102 ' 

I - 1 i 102 

103 

10% 

105 

106 ! 

107 j 

108 

109 

TO~o'rn. 
pl~ic  

BU 46 

BM.47 

FMi4! 
c;a ,, 

63 n 

B11.50 

BKI 

B E 2  

tiu tr 

63 ,, 
B3E3 
63 U 

B x 4  
63 B 

-5 
63 H 

Bv-66 
63 B 

B z 7  
63 B 

FA= 
63 B 

Dent? ption of Bench-marlin 

(Nanun junction, plinth of 154th mile-stone. 

Nanun junction, plinth of 156th mile-stone. 
0 

Top of centre of W. parapet wall of Kalsauli bridge. 

0 - I Nanun junction, plinth of 151th mile-atone. 

Top of centre of W, parapet wall of Barahsirohi bridge. 

G.T.S. Bench Mark, Barahsirohi. Stone R.M. embedded 
2 paces from N.E. corner of canal chauki. 

Nanun junction, plinth of 160th mile-stone. 

Top of centre of W. parapet wall of Kajauri bridge. 

Top of parapet of railway culvert, about 4 mile W. of Cawn- 
pore railway station, E.I. railway. 

Old Bench Mark. Mark B.OM. on cornice over N. arch- 
way of towing path of railway bridge over G ~ n g e s  canal, and 13  
yards from gate post at  N.W. corner of bridge, onE.1. railway. 

Nanun junction, plinth of 168th mile-stone, on Cawnpore 
brancb, Ganges canal. 

Nanun junction, plinth of 169th mile-stone, on Cawnpore 
branch, Ganges canal. 

G.T.S. Bench Mark, Cawnpore. Stone B.M. embedded 7 
feet S.E. of canal mile-stone NO. 137. 

Corrected 

Dynamic 

feat 

424' 278 

4 ~ 3 . ~ 3 0  

428' 175 

422'560 

427.069 

422,948 

420.139 

422'529 

415'217 

414'793 

411'747 

408.496 

406.578 

Eleralion 

~ ~ t h ~ ~ ~ ~ i ~  

fret 

424'2ao 

423'553 

428.098 

412'484 

426.993 

4112.872 

420~064 

422'455 

415'144 

414'72O 

411.~75 

4'J8'4'j 

40~'5'7 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 67. (Cawnpore t o  Allahabad). 

Description of Bench-mark8 

G.T.S. Bench Mark, Cawnpore. Stone B.M. embedded 7 
feet S.E. of canal mile-stone No. 137. 

Nanun Jnnction, plinth of 169th mile-stone, on Cawnpore 
branch, Gauges canal. 

Top of parapet of bridge over canal, between 12ith Grand 
Trunk road mile-stone from* Allahabad, and 169th canal mile- 
stone from Nauuu. 

Nanuu Junction, plinth of 168th mile-stone, on Cawnpore 
branch, Ganges canal. 

Old Bench Mark. Mark B.OM. on cornice over N. archway 
of to\ring path of railway bridge over Ganges canal, and 13 
yards from gate post at N.W. corner of bridge, on E.I. railway. 

Copir~g of N,  passenger platform, exactly opposite centre of 
Cawl~pore railway statiou. 

Top of mile-stone No. 118 from Allahabad. 

Top of mile-stone No. 117 from Allahabad. 

Top of mile-stone No. 122 from Allahabad and No. 266 
from Uelhi. 

Top of mile-stone No. 121 from ~llahaba'd, and No. 267 
from Delhi. 

On upper mark-atone of Jajmnu G.T. Survey Tower Station, 
lat. 26' 25' 51".52, long. 80' 2-1.' 42".RO. A principal statiou 
of Amun Meridional Series. (For full description see Synopti- 
cal Volumej. 

Top of mile-stone No. 120 from Allahnbad and NO. 268 
from Delhi. 

On plinth of mile-stone No. 118 from Allahabad and 270 
from Delhi. 

Top O E  mile-stone No. 117 from Allahabad and No. 271 
from Delhi. 

Top of mile-etone No. 116 from Allahabad andNo. 272 from 
Delhi. 

Plinth of 2nd (From E, end) of fiveold pakka telegraph posts 
on N, side of Grand Trunk road, opposite Maharajpur parao. 

G.T.S. Bench Mark, Maharnjpur. Stone B.M. embedded 
1 foot below ground, 4 paces N.W. of E. corner boundary 
pillar of parao, on S. aide of Graud Trunk road. 

I 

Distnnce 
from 

C a w ~ p o r e  

m i l e  

O.O 

0'1 

. 

"@ 

22' 

3 ' 8  

4 ' 8  

6'5 

7 ' 5  

' I "  

'2'6 

13'4 

13'4 

Correctad 

D p m i a  

feet 

406.578 

408'496 

4 1 2 ~ 5 8 0  

41 I '747 

414'793 

416.253 

412'001 

4 ~ 2 - ~ ~ 6  

409' 176 

406.708 

460.515 

407.546 

396.868 

401.594 

404'533 

401.616 

399' 229 

Dpsienation 
~en.ch.~llarks 

Geodetic 

1 i 

2 :  

: . - 1 
i 2  

3 ;  

4 

5 i 

6 

7 j 

g : 

: 
j , - 1 
i 9  

10 j 

11 

12 j 

13 i 

14 

i a 

Elevation 

Orthometrir 

feet 

406.507 

408.425 

412.508 

41 I -675 

414'720 

416.1 81 

411.929 

4 1 2 ~ 0 4 5  

409.106 

406.639 

460.43; 

407'477 

396.801 

401 '527 

404'466 

401'549 

399' 163 

of 

Topop 
phic 

EB 
63 U 

63 u 

BXB 
6311 

B E 6  ,,, 
Bbf.86 - 
63 B 

EM 59 
X i T  

B x o  
6, 

BE 
63 kl 

BM.62 

B 2 4  
6 3 ~  

B X 6  
63 

BEG 
63 U 

Bs 
63 U 

Bbf.fi.9 
68-IF 

BP.68 
63 U 



869 PRECISE LEVELLING IN INDIA, 1858-1909. ' 

i a 
B x 6  1 sra 

- 
Dintanoe 
from 

Cswnpore 

Main-Line 67. (Cawnpore to Allahabad). 

Description of Bench-marks 

Top of mile-stone No. 115 from Allahabad and No. 273 from 
Delhi. 

feet 

400'976 

Top of mile-atone No. 114 from Allahabad and No. l i l f r o m  I 403.967 I 403.9Ol 
Delhi. 

Top of mile-stone No. 113 from Allahabad and No. 275 from 
Delhi. 

Top of N, parapet wall of bridge No. XXXII on Grand 
Truhk road, close by 11 l th  mile-stone. 

Top of mile-stone No. 110 from Allahabad and No. 278 from 
Delhi. 

Top of N. parapet wall of road culvert No. XXIV, OII 

Grand l'runk road. 

Top of mile-stone No. 109 from Allahabad and No. 279 from 
Delhi. 

Top of mile-stone No. 108 from Allahabad and No. 280 from 
Delhi. 

Top of mile-stone No. 106 from Allahabad and No. 252 from 
Delhi. 

Top of mile-stone No. 105 from Allahabad and No. 283 from 
Delbi. 

Top of mile-stone No. 104 from Allalrabad and No. 284 from 
Delhi. 

Top of mile-stone No. 102 from Allahabad and No. 286 from 
Delhi. 

Q.T.S. Bench Mark, Aung. Stone B.M. embedded 6 inchca 
below grouud, S.S.W. oE S.S.W. coraer of 211d, from 9. of 
four palika columus in frout of paroo, E. of roud aud opposite 
thaua. 

Top of mile-stone No. 101 from Allalrabad, No. 287 from 
Delhi and No. 5'34 from Calcutta. 

'Fop of mile-atoue No. 99 from Allahabad and No. 289 from 
Delhi. 

Level of rails to N. side opposite centre of Mobar railway 
station. 

Top of mile-stone No. 91 from Allahahd along E.I. rail- 
way. 

Top of parapet of culvert, near 88th E.I. railwny mile-stone. 



DESCRIPTf ONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 67. (Cawnpore t o  Allahabad). 

C 

nistanco 
from 

Cawupore 

mile8 

36 .6  

37'7 

3"7 

40.0  

40'4 

'4  

43'7 

50'5 

5 1  ' 7  

53'7  

5 5 ' 7  

56'7  

S'I.7 

60'7 

64'8 

65'8  

66'8 

Designntion 

Geodetic 

32 ; 

33 ; 

34 

35 ; 

: . - 
; 35 

3 6 :  

37 

38 ; 

39 

40 i 

41 j 

42 

43 

44 

45 

46 

47 

48 

Description of Bench-marks 

Top of mile-stone No. 86 from Allahnbad along E.1, rail- 
way. 

Top of mile-stone No. 85 from Allahabad along E.I. rail- 
way. 

Top of mile-stone No. 84  from Allahabad along E.I. rail- 
way. 

Level of rails, in centre of Malwa railway atation. 

O.T.S. Bench Marlc, Malwa. Stone B.M. embedded flush 
with ground, 1 pace in rear oE plattom, at N.E. end of railway 
station, opposite ramp leadiug to platform. 

Top of N. parapet wall oE culvert, near 81st E.1. railway 
mile-stone. 

Top of mile-stone No. 79 from Allahabad along E.I. railway. 

Surface of roadway over drain at  S.E. corner of Fatehpur 
tehsil. 

G.T.S. Bench Mark, Fatehpnr. Stone l 3 . R T .  embedded ill 
parao, 3 feet ill rear of 78th mile-stone from Allahtibad. 

'I'op of mile-stone No. 76 from Allahabad and No. 312 
from Delhi. 

Top of mile-stone No. 74 from Allnhabad and No. 314 
from L)eihi. 

Top of mile-stoue No. 73 from Allahabad slid No. 315 
from Dell~i. 

Top of mile-stone No. 71 from Allahabad and No. 317 
from Dell~i. 

'I'op oF mile-stone No. 70 from Allahabad and No. 318 
from L)ellli. 

Top oE mile-stone No.. 69 from Allahabad and No. 319 
from Delhi. 

Top of mile-stone No. 65 from Allahabad, No. 323 from 
Dell~i and No. 558 from Calcutta. 

T I I ~ )  of mile-stone No. 64 from Allal~nbnd and No. 324 
from D ~ I I I ~ .  

Top of mile-stone No. 63 from Allahahad and No. 325 
from Uelhi. 

of 
Uoneh.rnarks 

Topogra. 
phlo 

~"8" 
6.9 u 

BM.SO 
6 3 B  

B11.91 

BN.92 
63 B 

BM.93 
3 % ~  

B x 4  
cia u 

- Bb1.1 - 
6 3 0  

~BLz 
t i s ~  

RM.3 

B s  
BIG 

eac: 

-. n81.6 
~ c :  

BM.7 
bac: 

U M . 8  .. - - 
cis c 

- . nnf.9 
63 u 

- .  nM.69 
ti3 a. 

~ n f . 6 0  
ti9 u 

err RI  
e ; l T  

Corrected Elevation 

Dynnmir 

feel 

391 '068 

389.203 

388.703 

386.267 

384'484 

384.262 

381 .934 

37 I -416 

364.065 

365.90: 

371.692 

370"OZZ 

368.326 

364.899 

366'402 

358.775 

356.533 

356.201 

/ Orthometrio 

feel 
391 . O I I  

389.147 

388.647 

386.212 

384'429 

384.207 

381.880 

371 '365 

364,015 

365,858 

371.642 

369'972 

368.277 

364.850 

366'354 

358.728 

356'487 

3j6.15; 



8 a  PRECISE LEVELLING I N  INDIA, 1858-1909. . 

Main-Line 67. (Cawnpore to Allahabad). 

Corrected Elevntiou I Designation 
Hench.mark8 

Geodetio 

i a 
i 43 

49 j 

50 

51 : 

52 : 

53 ; 

54 : 

55 i 

i a 
, - : 55 

i 1 
: -  
i 55 

56 j 

57 j 

68 i 

69 ; 

60 

6 1 :  

62 ! 
. <  

Distance 
from 

Cawupore 

milw 

66'8 

6i '8 

68.8 

69'8 

7' ' 9  

72 '9  

74'9 

76'9 

76'9 

77'6 

77.9 

78'9 

'''9 

'3.9 

'"o 

n7..: 

88'0 

of 

Topogm. 
ph,o 

 BE^ 
63 u 

- BX.63  
63 u 

BN64 -- 
63 u 

~6 
63 u 

BM.G6 
63 o 

B3I.67 
63 u 

B- 
63 u 

B M . ~ R  

E X 0  
63 u 

BM.71 - 
3 u 

BM.72 
(i3 

BE!!? 
G3E) 

8 E 4  
63" 

n ~ . ' l j  
63  u 

sar.76 
ca u 

~3 
sdo 

B x e  
63 o 

D ~ a m i o  

feet 

351a039 

355'0I5 

356.116 

355'967 

350'9'3 

353.07: 

350' 9'3 

350.009 

345'490 

394'379 

346.482 

344.192 

346' 46 I 

348' 648 

345' '43 

342'304 

345. 900 

Demoription of Benoh-merks 

G.T.S. Bench Mark, Arrahpur. Stone l1.M. embedded in 
direct line between 63rd mile-stone and well in encamping 
ground, 17 yards from mile-stone, n11d 10 yards from nearest 
part of well. 

Top of mile-stone No. 6 2  from Allal~abad and No. 326 
from Delhi. 

Top of mile-stone No. 61 from Allahabad m d  No. 327 
from L I ~ I I I ~ .  

Top of mile-stone No. 60 from Allahabad, No. 553 from 
Calcutta and No. 328 f ro~n  Delhi. 

Top of mile-stone No. 58 from Allahnbad and No. 551 
from Calcutta. 

Top of mile-stone No. 57 from Allahabad, No. 331 from 
Dell~i and No. 550 from Calcutta. 

Top of ruile-stone No. 55 from Allahabad, No. 333 from 
Delhi and No. 648 from Calcutta. 

Top of mile-stone No. 53 from Allahabad and No. 546 from 
Calcutta. 

G.T.S. Bench Mark, Katohun. Stone B.M. embedded 5 
feet S.E. of 546th mile-stone from Calcutta. 

On upper mark-stone of Majilgaon, G.T. Survey Tower 
Station, ]at 25' 45' 16".01, long. 81' 10' 5OV.55. A principal 
s ta t~on oE Knrara Aleridional Series. (For full description srg 
Synoptical Volunie). 

Top of mile-stone No. 62 from Allahabad and No. 545 from 
Calcutta. 

Top of mile-stone No. 51 from Allahabad and No. 544 from 
Calcutta. 

Top oE mile-atone No. 48 from Allahabad. 

Top of centrc of N.  parapet wall of bridge No. 11, passin@ 
over Sarsukarera nadi, close by road cllaulti, aud between 46th 
and 47th mile-sto~~cs from Allahahad. 

Top of mile-stoue No. 44 from Allahabad, No. 537 from 
Calcutta and No. 344 from Delhi. 

Top of mile-stone No. 345 from Delhi. 

Top of mile-stone No. 42 from Allahnbad and No. 344? fron 
Delhi. 

O l t h ~ m e ~ ~ ~  

pal 

3j0.994 

354'970 

356.071 

355.922 

350'869 

353'03' 

350'869 

349'9h6 

345'447 

394'33O 

345'439 

344'15O 

346' 4l9 

348'606 

345'102 

3 4 ~ ' ' ~ ~  

3 4 ~ " ~ '  

d 



DESCRIPTIONS AND HBIaHTS OF BENCH-MARKS. 

Main-Line 67. (Cawnpore to Allahabad). 

Cormctad 

Dynnrnia 

feet 

347'724 

344'213 

381,657 

345'149 

343'388 

344,189 

338.683 

341 '048 

341.820 

33 I '2y5 

335'673 

334.458 

333'527 

327'190 

Designation of 
Bench.mmks Distnnce 

from 
Cawnpore 

milu 

88.3 

88'4 

92'3 

R9,0 

90.0 

9l 

93'0 

95'1 

96' 

98, I 

99" 

,,,. , 

101.5 

Elewtion 

Orthometric 

feet 

347'683 

3.14'173 

381 -612 

345'109 

343.348 

344'149 

338'644 

341 -009 

341.781 

331 .I j8 

33j.635 

334.421 

333'490 

327'153 

I Oeodetic 

63 i 

i I 
; a  

\ 2 

64 j 

65 

66 j 

67 1 

68 

69 

70 j 

7 

72 j 

73 i 

74 i 

Description of Ilench-mark8 

Top of N. parapet wall of bridge, opposite Saini thans. 

G.T.S. Bench Mnrk, Saini. Stone B.M. embedded 2 pacer 
outside of i~lner of two old pakka telegraph posts, at  S.E. corner 
of purao and nearly opporite thaua. 

On lower mark-stone of K a l ~ a  G.T. Survey Tower Station, 
lat. 25O 41' 56".64, long. 81' 22' I 1".78. A priucipal station of 
Karara Meridional Series. (For full description see Synoptical 
Volume). 

Top of mile-stone No. 41 from Allahabad aud No. 347 from 
Delhi. 

Top of mile-stone No. 40 from Allahabad and Xo. 348 from 
Dellli. 

Top of mile-stone No. 39 from Allahabad and No. 349 from 
Delhi. 

Top of mile-stone No. 37 from Allahabad and No. 351 from 
Delhi. 

Top of mile-stone No. 35 from Allahabad and No. 353 from 
Delhi. 

Top of mile-stone No. 34 from Allahabad and No. 364 from 
Dellli. 

Top of mile-stoue No. 32 from AIIahabad and No. 356 from 
Delhi. 

Top of mile-atone No. 31 from Allalrabad and No. 367 from 
Delhi. 

Top of mile-atone No. 30 from Allahabad and NO. 358 from 
Delhi. 

Top of mile-stone No. 29 from Allahabad, NO. 359 from 
Delhi and No. 522 from Calcntta. 

G.T.S. nencll Mark, Kokhraj. Stone l3.M. embedded 25 
yards N. of N. flight of steps of well tiear thaua, on S. side of 
parao (2nd from Allnhrbad). 

Topova. 
phic 

BM 79 

B P .  
680 

BM.81 

B s  
,63 a 

BE 
63 u 

BS 
63 u 

E 6  
63 G 

Bs 
61 u 

Bx 
6a u 

DH.88 
6s Q 

BE 
6 3 u  

BEO 
63 Q 

E x  
63 u 

Bg 
63 (t 

75 / 

7 6 :  

7 7  

78 / 

Ioz.I ' 

103.1 

104.1 

'06" 

B 2  
68 o 

BM.g4 
63 U 

zB_6 
68 Q 

pM-96 
BB 0 

331.654 

313-4512 

328.580 

331'737 

Top of mile-stone No. 521 from Calcutta, NO. 360 from 
Delhi and No. 2 8  from Allahabad. 

Top of parapet wall of culvert No. XVIIf., over Sekarn nala. 

Top oE mile-@tone No. 26 from Allahabnd, No. 362 from 
Delhi and No. 519 from Calcutta. 

Top of mile-stone No. 24 from Allahabad aud No. 517 from 
~ a ~ c u t t a .  

331'691 

313'527 

328-616 

331 '773 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 67. (Cawnpore t o  Allahabad). 

Deeipatioo 
Booob-marks 

Geodetic 

79 

80 

81 

82 

83 

1 
6 

8 1  

85 

86 

87 

88 

89 

90 

- a 
YO 

h - 
90 

C - 
90 

d - 
9" 

1 - 
90 

Distnnce 
from 

Cawnpo=e 

mils* 

107.1 

103'2 

' lo '  

111.2 

I13.2 

I14.R 

16.7 

117.7 

120.9 

123. 8 

124.8 

125.7 

l Z a m 2  

1a8m6 

'3O.7 

'30'7 

of 

Topogra- 
phlc 

B Y 7  
63 Q 

BM.98 
&i@ 
- 

B E  
LY o 

ed u 

BN.101 -- 
68 u 

BZZ 
t ; ~  u 

s ~ a  
bJ U 

~ 2 4  
63 U 

s 3  
63 G 

BE%!! 
b'd Li 

B=7 
b3 U 

8 z a  
63 0 

B H 9  
65 U 

BzO 
sa 0 

Bsl 
63 0 

B M 2 2  
63 Q 

R z 3  
a o  

lu.114 

Description of Benah-mwkn 

Top of mile-stone No. 23 Erom Allahabad and No. 516 from 
Calcutta. 

Top of mile-atone No. 21 from Allahabad and No. 514 from 
Calcutta. 

Top of mile-stone No. 20 from Allahabad and No. 513 from 
~ a l c o t t a .  

Top of mile-stone No. 19 from Allahabad and No. 512 from 
Calcutta. 

Top of mile-stone No. 17 from Allahabad a11d No. 510 from 
Calc~rtta. 

G.T S. Bench Mark, Mukt ip~~rwar .  Stone B.M. embedded 
on high g r o ~ ~ n d ,  73 yards E. of well near thaua, in pardo (1,st 
frorn Allal~abad). , 

Platform coping in centre of Manauri railway station. 

Top of mile-stone No. 9 from Allahahad. 

Top of mile-stone No. 8 from Allahabad. 

Top of parapet of culvert, E. of 5th E.I.  railway mile-stone. 

Top of mile-stone No. 2 from Allahabad. 

Top of mile-stone No. 1 from Allahabad. 

Coping of platform at  centre of Allahabad railway etation. 

Jumna railway bridge. Top face of stone or1 whicll abut- 
ment bed plate of girder IS bedded, on right bank OF rlver. 

SurEace of rnaaonry s u r r o u ~ ~ d i n ~  lever at  foot oE aignal post, 
S. of Jurnua bridge statioll. 

Jubbulporc Railway Bench Mark. Mark cut in rnnngo tree, 
the largest of' a clum,~, 100 feet W. of centre l ~ n e  Jubblllpore 
Ijranch railway, at chainage 37 from junction. 182.48 feet above 
district datum. 

R.T.S. Bench Mark. Stone B.M. emhedlled 5 yards from 

above railway B.M. No. between latter and railwep. 
YO 

Top of W. parapet wall of culvert nearest Mau Serai Ghat. 

Comcted Elention 

%namic ( 
feet 

327.419 

31 I '653 

328.212 

329'021 

324'688 

314.739 

329'493 

322.678 

320.902 

316.790 

315'038 

314.898 

318.450 

29.5'325 

315'814 

308.039 

307.659 

306 .23~  

Orthomeh,, 

f ist  
327.384 

31 1 .620 

328.177 

328.986 

324'654 

314.706 

319'459 

322.645 

320.869 

316'75~ 

315'006 

314.86~ 

31"41R 

295'29j 

315 '~"  

3°8'008 

3 0 ~ ' ~ "  

306'101 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 67. (Cawnpore t o  Allahabad). 

Desoription of Bench-msrb 

Ganges flood level. Reported highest flood level at  Mau 
Sera1 Ghat. 

Ganges river level. Surface of river at  Mau Serai Ghat, 
on Apr~ l  3rd, 186- ($aid to be 1.9 feet sbove lowest known level) b 

Ganges river level. Surface of Ganges river (left channel) 
between Mau Sera1 and Malaka, on 5th Ap1i1 1865. 

G.T S. Bench Mark, Malaka. Stone B.M. embedded 2 paces 
from N.E. corner of load officers' chauki. 

Top of parapet of Malaka drain on slope, near chauki. 

Plinth of sentry box, outside sally port at  E. main entrance 
of Allahabad fort. 

Q.T.8. at Allahabad Port. On plinth of sentry box inside 
sally port. 

G.T.9. at Allahabad Fort. On cylindrical stone embedded, with 
B.'M. upper surface 6 inches shove ground level. w~tlrrn outer 

works, on top oE glacrs of N E gate on city side of fort, 
leading LO main entrance; 34 feet S. of s a l ~ ~ t i n g  battery, 11 feet 
N. of scarp oE d~tch ,  13 Feet R.  oE traverqe wall, 118 feet S S.Fv. 
of sentry box near sally port, and 125 feet N.W. of centre of 
draw bridge leading to Battery No. 4. 

Distance 
from 

'awnpore 

mtlee 

128 .5  

, 28. 6 

130.8 

132'9 

'33.I 

I z8 .9  

129.0 

129.0 

~oa!gnation of 
~ench-morks 

Ceodetlc 

l a  

2 - 
go 

3 - 
90 

3a - 
90 

4 
3 

91 

92 

93 

Corrected Elerstion 

Topogra. 
ph~o  

B M . l l 5  
6tlu 

c 6  
68 u 

BX~ 
6s 0 

B M I I ~  - 
63 C) 

CB 
6 3 0  

E x 0  
63 (t 

Ex' 
63 o 

"2 
63 Q 

Dynhmic 

feet 

2 8 8 7 j 3  

255.443 

257.710 

305.099 

307'028 

287.816 

297'225 

297'57% 

Orthometric 

fee t  
288 724 

255.41 7 

257.684 

305.068 

306.997 

287.787 

297'195 

297 '542 

- 



868 PRECISE LEVELLING I N  INDIA' 1858-1909. 

Main-Line 68. (Lucknow to Gorakhpur). 

Designation of 
Bonch.marks Dintnnce 

from 
Lucknow 

Description of Benoh-marks 

G.T.S. Block-stone Bench Mark, Lucknow. Embedded 
abo~i t  1 inch below ground Icvel, 36 feet from both E and W. 
corners of Kalubir's Than platform, and 5 cl~nins N.W. oE offices 
of Commanding Royal E~~gir leer  and G ~ ~ r r i s o n  Engineer. I t  is 

195 
on S. side of railway lines, near telegraph post No. ---. 

4 6 

Q.T.s. On top of paved sill on S. side of W. entrance to Christ's 
Church, L~icknow, in Civil lines, Hazratganj. 

... ... Destroyed. ... ... 
... Destroyed. ... ... ... 

Top of S. parapet wall of Kukrail nadi road bridge. 

Top of N. parapet of road bridge marked 12, in mauza Gaji- 
6 ;  1 1 6 . 9  

Top of N. parapet of road bridge marked 18, in mauza Ma- 
tiari. 

Top of S.E. parapet of road bridge marked 20, in mauza Uttar 
Dahol~a. 

Top of mile-stone 10 Lucknow. 
68 } Fyzabad. 

Top of N.N.W. parapet of road culvert marked 23. 

Top of mile-stone 12 Lucknow. 
66 } Iyrabad. 

Top of 2nd atep on N.N.W. side of Gangadin Banids well, 
5. of road at  SaEadabad-ka-chauki. 

1" 1 8 1 Top of S.S.W. parapet of road bridge marked 26. 

Top of N.N.W. parapet of rond bridge marked 29, in mauza 
l4 : I 1 I"'" Bara Banki-Narabganj. 

15 

Top of 5. parapet wall of road bridge marked 32, in mauzf 
1 7 ,  I 1 1 9 . 7  I p e a a r .  

19.1 

Comcted Elevation -I 

BX 
63 E 

Q.T.R. at narn Banki-Nawnhgnnj. Embedded 2 chain* from 
reservoir of pakkn well of encamping ground, 1 chair 
fn1111 S.E. corrlcr oE police chauki and 2 chains from 

S.E. corner of pound enclosure. 

19'1 Top of mile-stone 17 Lucknow. 
6 I ) Fyzabad. 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 68. (Lucknow to Gorakhpur). 

Distance 
from 

L~"k"0" 

mils8 

20.9 

23.7 

27'9 

20.5 

21. 

233'1 

26'6 

2, .4 

12.6 

23'0 

23.8 
I 

25'0 

25'5 

27.0 

28'2 

19.0 

P9'3 

Desoription of Bench-marks 

Top of E. parapet of road culvert, in mauza Fatehabad. 

Top of W. parapet of road culvert, in mauza Satrik. 

On grorind level mark-stone of Pesar Q.T. Survey Tower 
Station, lat. 26' 48' 47".87, long. 81' 12' 19".98.  A principal 
stntiol~ of K ~ r a r a  Meridional Series. (For full description see 
Synoptical Volume). 

Top of S. parapet of road bridge marked 36. 

Top of mile-stone 1 9  Lucknow. 
69 } F'yzabad. 

Top of W. parapet of culvert on road Bars Bnnki-Nawab- 
ganj to Dewa. 

On ground level mark-stone of Utiamau G.T. Survey 
Tower Station, lat. 26' 5 9 '  67" .OB, long. 81' 12' 17".24. A 
principal station of Karara Meridional Series. (For full des- 
cription sea Synoptical Volume). 

Top of 2nd step on S.W. side of Chiraia Bagh well on N. 
edge of road. 

TOP of S. parapet of road culvert marked 37, in mauaa Sar- 
sanda. 

Top of mile-stone 21 Lucknow. 
57 } Fyzabad. 

Top of S. parapet wall of road culvert marked 90, in mauza 
Raaauli. 

Cop of mile-atone 2.7 Lucknow. 
5 5 )  Fyzabad. 

Top of N. parapet wall of road bridge marked 45, in ma- 
uza Jalalpur. 

Top oE mile-stone 25 Li~cknow. 
53) 1cyzabad. 

Top of S. parapet of road bridge marked 60, in mauaa 
Chandwara. 

Top of mile-atone 27 Lucknow. 
61)  Fyzubad. 

Top of N. parapet wall of road bridge marked 63, in mauca 
Piaripur-Sarhina. 

Designation 

bodetic 

. - 1 
i 17 

i l a  . -  
,: 17 

i 2 

18 ; 

19 i 

i 1 
iij 

; 
f i  

20 i 

21 i 

22 i 

23 i 

2 4 :  

21 

2 6  

27 i 

2 8 :  

29 i 

& '  

of 
Bench-marks 

Topova- 
phio 

s ~ a  
63 r 

BM.14 - 
63 F 

BX 
6 3 F  

B M  1 8  - 
63 F 

%7 
63 F 

~ b f . 1 ~  
T i F  

BM.19 

EO 
63 10 

BM.21 
63 F 

B M  21 - 

B E 8  

B x 4  

B E 6  
cia U 

B M  26 

B J ~  
63 r 

EM2 
6 a F  

B M ~  
63 F 

Corrected 

Dynamlo 

feel 

380.431 

366- 768 

381.745 - 

387.700 

385.302 

382.205 

403'547 

388.215 

388.960 

387'595 

390,640 

383'970 

388.160 

382'197 

381.757 

372'6~ 

374.532 

Elewtion 

Orthomatrio 

feet 

380.351 

366.691 

381.665 

387.619 

385-221 

382.125 

403'462 

388.134 

388.878 

387'5'4 

390'558 

383.890 

388.079 

382.117 

381.678 

372'546 

374.454 



370 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 68. (Lucknow to Gorakhpur), 

Diatenm 
from 

Luei~iow 

mile8 

30.2 

32'5 

30'9 

32.1 

32'9 

34'2 

34'9 

36-9 

37'3 

37'9 

39'9 

41.8 

43-a 

43'5 

43'8 

44'4 - 

Desoription of Benoh.rnarb 

Top of N. parapet of road bridge marked 58, in mauza Sali- 
pur-Palhri. 

On ground level mark-stone oE Tnrkani G. T. Survey Tower 
Station, lar. 26' 53' 48".85, loog. 81' 22' 53".71. A l~rir~cipel 
station of liarara >Ieridiunal Series. (For full description see 
Synoptical Volume). 

Top of mile-stone 29 Lucknow. 
49) Fyzabad. 

Top of N. parapet wall oE road bridge marked 61, in  mauza 
Baghaura. 

Top of mile-stone 31 L~lcknow. 
47 1 Fynbad. 

On N. side curb of Ajodhya Pathak's well, 9. of road, in 
rnauza Parswala. 

Top of mile-stone 33 Lncknow. 
45)  Fyzallad. 

Top of mile-stone 35 Lucknow. 
43) Fyrahd .  

Top of triju~lction platEorm of Rajpur-Kotwa-Hataunda 
villages. 

Top of mile-stone 36 Lucknow. 
4 2 1  Fyzabad. 

Top of mile-stone 38 Lucknow. 
40 } k'yzabad. 

Top of mile-atone 40 Lucknow. 
38 } Fyzabad. 

Top of 9. parapet wall of road bridge marked 77, in mauza 
Mali~bpur. 

' ? ?  Embedded 2 chains from S.E. end and 1 chain from S.W. 
end of bardaahlkhann at Malinpur or Snnchighat ell- 
camping ground, and 1 chain from well opposite 9.  edge 

of road. 

Top of mile-stone 42 Lucknow. 
MI ) Fyzabad. 

Top of S.W. parapet wall of Kaliani nadi bridge marked 80. 

Corrected Elevation 

Dynamic Orthometdo 

I 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 371 

7- 

Designstion of 
Bancl~-n~~arks Diatunce 

11'8,111 
Locknow 

miler 

45 '8  

47 '8  

48.6 

49 '8  

51.7 

53'7 

55'7 

56'4 

57 '8  

58.8 

59 '4  

59 '8  

61.8 

62.8 

65'7 

66.7 

: . - a 
i 4 5  

46 

47 i 

48 j 

49 i 

50 'i 

51 i 

52 j 

Main-Line 68. (Lucknow t o  Gorakhpur). 

BER 
W P  

BY 49 - 
68 b' 

- BM 60 
6J I 

- BM.51 
63 B 

B31.52 - 
tiJ h9 

BU.63 - 
63 F 

B Y  - 54 
6B Y 

BM --- 56 
G8 B 

I Z 6  

Corrected Illavntion 

Top of mile-atone 44 Llicltnow. 
D l  } Fyzabad. 

54 1 

55 ! 

Top of mile-stone 4,6 L~~cl tnow.  
32 } F'yzrbad. 

I331 67 
ti3 F 

kI3l .SB 
63 Ir 

Top of trijunction platform of Jabardaatpur-Babupur-Basan. 
hori villages. 

Top of mile-stone 48 Lucknow. 
30 ) Fyzabad. 

Bbf .69 -- 

Top of mile-stone 50 Lllcltnow. 
28 } F,z&ad. 

57 

Top of mile-stone 5 2 L d c l t n o w .  
26 } Fyrabad. 

Rhl.60 
ti;) w 

Top oE mile-stone 5 C Lllcknow. 
24 } Fyrrbad. 

IIlf 01 

Top of S. parapet of road bridge marked 99, in  rnauza 
Bhelsnr. 

Top of mile-ytone 56 Lucknow. 
22 } Pyzabad. 

On "Bar, dot and arrow" engraved OII plinth of mile-stone 
57 1~11cknow. 
21 } Fyzilbad, (Revenue Survey bench-mark). 

Top of S. parnpet wall oE nara  Borai bridge, about 150 
yards from road bu~~galow rna~lted 102, and dividing districts 
o l  Fyzabird and Uara Bauki-Nawabgauj. 

On "Bar, dot and arrow" engraved on plinth of mile-stone 

} (ILevenue Survey bench-mark). 

Top of mile-stone 60 I~ucknow. 
18 } Vyzrbad. 

I On "Bar, dot and nrrow" engraved on pliuth of mile-stone I y: } ky":;::"; (Revenue Surv, bench-mirk). 

Top of mile-stone 64 1,ueknow. 
14 3 Fyzabad. 

On ''Bar, dot and arrow" engraved on plinth of mile-stone 
65 Luckllow. ,, } , (1Levenue Survey beuch-mark). 

feet 

351.524 
feet 

358.452 



872 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 68. (Lucknow to Gorakhpur). 

Designation of 
Be~~c l~ .msrko  Diabance 

fro111 
=ncknow 

mibr 

69'5 

69'4 

69" 

70' 7 

72'6 

73'6 

73'6 

"" 

76'7 

77'6 

79'1 

7 9 ' 8  

80.0 

- 
Geodetic 1 
5 9 :  

: a  . - 
i 59 

i h . -  
5 

60 : 

61 j 

62 i 

i a . - 
i 64 

63 : 

64 j 

i a - 
i 6 J  

65 i 

66 i 

67 i 

i 1 
8 

r o p n p .  
' p,llc 

B x a  
M Y  

5 
saJ  

B M a  - 
6;r J 

BM.8 
68 J 

BM.4 - 
68 J 

RM.6 - 
63 J 

By.6 
63 J 

6a J 

= 
" 

B2 
63J 

BM.10 - 
83 J 

Bhf.11 - 
68 J 

~ y . 1 2  
63 J 

BM.18 
ssJ 

Description of Bench-marks 

On "Bar, dot and arrow" engraved on plinth of mile-stone 

y; } ~ ; $ ~ ~ '  (Revenue Survey bench-mark). 

On "arrow and B.M." engraved on top of triangular-cut 
stone embedded alongside of triple junction platform of Sekpur- 
Lakhori-Nauralii villages. (Revenue Survey ljench-mark). 

On "arrow and B.M." cut on tiled flooring, near S.E. door- 
way, in S. verandah of road hungalow a t  Naurahi. (Revenue 
Survey berich-mark). 

On "Bar and arrow" engraved on plinth of mile-stone 

7;)  (Revenue Survey bench-mark). 

On "Bar and arrow" engraved on plinth of mile-stone 

6 : }  i$t:l' (Revenue Survey bench-mark). 

Ou "Bar and arrow" engraved on plinth of mile-stone 

7 i }  k;$;:l' (Revenue Survey bench-mark). 

Top of trijunction platform of Pirojpur alias Mahandapur- 
Chirre-Salarpur villages. 

On "Bar and arrow" engraved on plinth of mile-stone 
72 } Lllcknow. F y z a d  (Revenue Survey bench-mark). 

On "Bar and arrow" engraved on plinth of mile-atone 

':} (Revenue Survey beucb-mark). 

Top of 9. parapet of road bridge marked 122) in mauza 
Mumtaznagar. 

On "Bar and arrow" engraved on plinth of mile-stone 

':} ~ $ ~ ~ ~ '  (Revenue Survey bench-mark). 

Q.T.8. On top of 4th or upper fln~ged atep under n i p - b o d  
inscriljed "Treasury", at ceritral N. elltrance to Fyzabud 
kacliahri. 

0 On top of 2nd or upper ~ l i n t h  of Cnntonment Boundary 
pillar at  S.S.W. corner of Poat Office, Yyzabad. 

0 On atone prinrn inacril,ed 330 53, on W. side of road 
between Caotonmrnt Church and Port Office. It is r 
few fret N. of a culvert at junction OF post Office road 

and a road by N, ride of Wesleyan Church, Fysabad. 

Corrected 

, D ~ n n m i ~  

feet 

335- 136 

337.282 

338.675 

337'836 

333.741 

331'252 

332.193 

331'700 

331.080 

331.864 

320'357 

330'35° 

330'129 

329.33' 

- 
Elsrl~ion 

O ~ L I I O ~ ~ L , ~ ~  

fed 
335.070 

337.215 

338'608 

337'769 

335'674 

331.186 

332'127 

331.~34 

331'014 

331'798 

320'z94 

3 3 0 " ~ ~  

330'063 

3z9'166 

- 



DESCBIPTZONS AND HEIGHTS O F  BENCII-MARKS. 373 

Main-Line 68. (Lucknow to Gorakhpur). 

0 On stone prism inscribed 327-05, on E. side OF road 
between Cantonment Church and Post Office, Fyzahad, 

1 
and about 30 chains from B.M. No. -. 67 

i 3 8 On top of 2nd step, near W. edge of doorway, under S.  1 180.8 1 porch of St. Andrew's Church, Cantonment, Fyzal~ad. 

Designation of 
Bench-marks 

Fgzahad Hevenne Surrey Bench Rfarlc. Embedded alol~g- 
side t r i j u r~c t io~~  platform of lands oE village Xiawan, thc Nawab's 
estate and city lands; arrow and B.hI. engraved on triaugular 
cutstone. 

nishn-28 
from 

L U C ~ ' L O ~  
aeodetio 

G.T.S. Block-stone Bench Mark, Fyzrbad. Ernhedded in Post 
Office c o n ~ p o u ~ ~ d ,  1 chain from S.1S. co r~~ero t '  cook-roonl mall 
attachrd to building, slid 4 cht~ine from S.15. augle of S. parapet 
wall of southern oE two culverts faciug W. side of Post Office. 

Desaription of Bench-marks 

T o p o p .  
phic 

Q.T.S. at Fyzabad. Situated in compound of and 
8tandard 1904 "euch Mark E, OE P.W.D. Ofice, 71) and 79 feet res- 

pectively from N. and S. corners of same, 
52 feet from centre of ceutral arch, 2 chains from ceutre of N. 
gate, a ~ ~ d  ellclosed in a railed-off space 11 feet square. 

69 ( 1 ( 80.8 ( Destroyed. . . . ... . . . ,.. 

i RN.19 On "arrow and B.M." engraved on top of outer rim of 

, 1 ti= 1 1 curb of Fyzabad city well, on 8. edge of mad to Allahabad. 

Top of W. parapet wall of bridge marked 1, on road to 
Allahabad. 

: - Top of W. parapet wall of road culvert marked 6, in mauza 1 1 1 Muurwa. 

Topof W. parapet wall of bridge, 61 chains S. of mile-stone 
Fyzabod 10. 

! 2 
; 69 

B I ~  
(;:I J 

9y2 

Correctod Elevation 

On ground level mark-stone of Rabet G. T. Survey Tower 
Statior~, lat. 2G0 37' 1".02, long. 82' 8' 26".68. A principal 
station of Gorwani Meridional Series. (For full descriptio~~ 
ree Synopticel Volume). 

BM.26 - 6 9 J  83'1 

89. I 

Top of 1st step on 9 ,  side of well clone to temple on road 
Fyzabed to Ajodlrya, in mauza Ranu Pali. 

Top of trijonction platform of Naipura-Narainpur Kalian- 
Hhadarsa villages. 



PRECISE LEVELLING I N  INDIA,  1858-1909. 

Main-Line 68. (Lucknow to Gorakhpur). 

Desoription of Benoh.merke 

0 1 1  upper mark-stone of Orejhar G .  T. Survey Station, lat. 
26' 46' 55" 54, long. 82' 12' iU.60.  A pril~cipal station of 
Gurwani Meridiol~al Series. (For full description see Syuoptical 
Volume). 

Ajodhya, Government School. Top of 4th or upper step, 
below floor of W. veraudah, under central doorway. 

Top of S.E. corner of platform or basement of temple of 
Raja Bod Singlt, Ajodhya, near Sarju or Ghagra river. 

'l'op of N.E. side O F  curb of Jagat  Pal's well on left bank of 
Sarju river, in rnauga Sitarampur. 

Top of 4th step on S.S.E. side of Ganesh Shah's well, Belwa 
Bazar. 

Top of trijunction platform of Bagha Nnra-Phuldi-Bharta- 
pur villages. 

Top of trijunction platform of Sankarpur-Ekwari-Ibmhim- 
pur villages. 

'I'op of S.S.E.  corner of upper plinth of S.W. hor~ndary pillar 
of Aruora, old Cantonment. 

Top of 9. parapet wall of Rarnreklta or  Manwar nadi bridge. 

On ground level marka-stone of Kl~meria G.T. S~lrvep Tower 
Station, Int. 2ti0 5 1 '  4.1". 75, long. H 3 O  22' 27"-31.1. A pri1)cipaI 
*tntion of G u r a a ~ ~ i  Meridional Series. (For full description see 
Syuoptici~l Volume). 

Top of trijur~ction platform of So~~I~arsa-Lokai~)ur-Bahur~hw~ 
villages. 

G.T "t Rarhar Khurd. ISrnheddetl 27 feet S .  O F  S.  edge 0 1 '  .- 
U.hl.  new road Fyzahad to U ~ ~ v t r c  and Got~akl~pur,  011 W. side 

of a low moutltl. 

Top of N.N.W. panpe t  wall of Munwar or Mmorama nadi 
bridge. 

'I'op of trij~tnction ~ l a t fo r rn  of Tl~anr-Haraia-Rajghat  vil- 
Inges, N ,  of road. 

Try) of trijur~ction platform of Tendus-Jndharpur-Bhadawal 
villages. 

G.'rs Ernl~e~iclcd 1 chain 5, of mitldle of road a t ~ i  8 feet to 
7iX N.  of pillar, it1 ~ttauea Amha. 

Disbnoe 
from 

L ~ C ~ U O ~  

miles 

"'I 

85" 

85'3 

87'6 

90'9 

933' 

97'6 

98.0 

99' 

102. 8 

'03'5 

'o'" 

Deeipntion of 
Benoh-~nnrka 

Geodetic 
- I 

1 
; 73 

71 i 

i 2  

73 1 

74 i 

75 

76 

i a - I i 6  

7 7 

1 - 
77 

j . - a 
7 7  

78 

79 i 

80 

a - 
80 

8 1 

Corrected 

D m m i c  

feet 

390994 

327'577 

308.064 

304'443 

305'417 

302'412 

299'964 

293'814 

301'432 

303'9I7 

292'37O 

293.4'4 

299'9O5 

'9'"'45 

3 0 0 ' 4 ~  

295.737 

Topogm. 

UM.26 
7Z-T 

p-MM7 
63 5 

B M . Z ~  - 
63 J 

Bh1.29 - .- 
63 J 

~ ~ r . a o  
63 J 

RhI.31 

UM.RP 
Gs 

8M.33 - 
6s J 

R N  34 - 
63 J 

Bb1.36 - 
63 J 

%6 
6 a J  

ljM.37 - 
63 J 

NM.38 - 
lid J 

HM 39 
tin J 
- 

RH.40 
695, 

HI1 41 -- 
tia J 

E l e v s ~ i ~ ~  

Orthometrio 

feel 

390.9,6 

327'5" 

308.00% 

304.382 

305.356 

302'361 

299'9O4 

293"755 

3O"37' 

303''5~ 

292'312 

2Y3'3J5 

199'845 

190.987 

3 0 ~ ' ~ ' ~  

295'611 

e 



TlESCI1IPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 68. (Lucknow to Gorakhpur). 

Description of Benoh-msrka 

Top of trijunction platform of Ganja-Mochipur-Rajaoli 
villages. 

Top of trijunction platform of Rajauli-Bijra-Behira villages. 

Top of N. parapet wall of road bridge across Machohi nadi, i l l  

mauza Naraiupur-Bil~ra. 

Top of t r i j u n c t i o ~ ~  platform of Tiliadhi-Tilakpur-Ghatmapur 
villages, S. of both old and rlem roatls. 

Top of trijunction platform of Naktidei-Jnsaipur-Pakaura 
villages. 

Top of E .  cap of S. parapet wall of road bridge over Khajua 
nnla, iu mauza Kl~njna.  

Q.T.S. a t  Jagesar. Emhedded on N. edge of road Fpznbad to - ".=. Uasti and Gornlthpur, 1 chain a ~ ~ d  83' N.W. from 
S.E. bouudary pill~ir of encarnpiug ground. 

Top of N, parapet of road bridge, in mauza Purena. 

Top of middle of N.W. parapet wall of Kuano nadi bridge. 

On middle of verandah floor, N.E. end of Judge's kach- 
n.". nhri, Rasti Civil station. 

0.T.S. On top of E. side c~rrl)  of Dasti Civil atation pakka ~~ well, 2 chains S. of Collector's kacl~abri. 

On top of 3rd or upper step below level of verandah 
U.M. floor, untler c e ~ ~ t r a l  ~,illnr of Basti Civil station, Collec- 

tor a t ~ d  Magistrate's kachal~ri. 

Top of N side of curb oE llam Lnlla's well, S.of road, in  
ruat~za Pikaurn. 

Top of E .  end cap of S. parapet wall of easternmost bridge, 
in mauza orwarn. 

Top of W side of curb of Sitarnm Misser's well on S ,  edge 
of road, in matlza Jndispur. 

Top of E. cud of 9 .  parapet wall of bridge, in rnauza Kithuri. I 

Distance 
from 

Luclrnow 

milea 

"7.3 

107.7 

,08.7 

109'4 

"O.5 , 

"2'2 

14. 

"5 '7  

1 1 9 a 1  

19.6 . 

19" 

119.8 

110.9 

127'5 

131.0 

132.2 

'33' 

/ 

Dr8icnnt.lon of 
~ ~ r n e u . ~ ~ ~ u r k s  

(;Rodetic 
- I .- 

8 2 :  

83: 

84 i 

85 : 
86 

87 . 

8 8 :  

kl9 ; 

90 : 
91 : 

92 

95 

94 

95 

96 

97 

98 

Correrted 

l ) y n a ~ ~ ~ i c  

feet 
293.618 

291 '931 

294.033 

294.393 

288'411 

291. joo 

291 a205 

289'870 

284.473 

289.447 

290.535 

289.970 

290.337 

284.962 

278.430 

278.442 

TOPOQ'". 
plllc 

BM.42 

'!. 

B M . ~  - 
68 J 

Bb1.46 

Bbf.46 - 
ti3 J 

BM.47 -- 
63 J 

Bb1.48 
;,J 
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63 5 

6a 

- DM," 
63 J 

= WP J 

Be 6.i J 

nM 5.t  - 
u9 J 

-. nw 65 
tis J 

':f6 .. -- 

8!5! 
ti3 J 

- RI fin 
69 J 

Elevation 

Orthornetric 

feet 

293.gjg 

291 '873 

293.974 

294335 

288.354 

291'442 

291 147 

289.812 

284.416 

289.389 

"0.477 

289.912 

290.279 

284905 

278'375 

278.386 

Top of N.W. parapet wall oE road bridge known as Budha 279'674 
Ban across Katuaia nadi, in mauza Umri-budha. i 279.618 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 68. (Lucknow to Gorakhpur). 

Description of Bench-marke 

Top of trijunction platform of Mirgsnj-Dalelganj-Khakrai 
villages. 

Top of trijunction platform of Banjaria-Maraia-Bidhiani 
villages, about 30 feet N. of road. 

Top of curb near S. pillar of Khalilabad encamping ground 
well, about 65 feet N. of road. 

Top of E. end of N. parapet of road culvert, in mauza Digha. 

Top of middle of E. parapet of bridge across Amhi nadi, on 
boundary between districts of Basti and Gorakhpur, in mauza 
Kazipur. 

Top of S. parapet of road bridge, the smaller of two, 2 chains 
apnrt, iu mauza Saibajganj. 

Top of E, end cap of N.R. wing wall of road bridge, in 
mauza Kalesar. 

Top of N.E. side curb of Gaurjet Shah's well, on 9. edge of 
road and close to  village, in rnauza Bargahan. 

On ground level mark-stone of Saraia G.T. Survey Tower 
Station, ]at. 26' 4-4' 10".32, long. 83' 16' 34".08. A principal 
station of Gora Meridional Series. (For full description see 
Synoptical Volume). 

Top of N. end of lowest step of E. flight of Ramnath's tem- 
ple on left bank of Rapti river, near suburbs of Gorakhpur. 

a ?  On 2nd ~ t e p  of paved flight below N. side pillar of W. 
n.M. doorway of body of G u r a k h a ~ r  Church, under be l fq  

O.T.B. 
portico. The inecription 0 ha8 now been engraved. 

B.Y. 

Comctod Eleration 

~ l o n m i c  I a t l n o h  

Diatanoe 
from 

Locknow 

miled 

1 3 ~  ' 7 

141B6 

142'5 

'43'4 

147'0 

'5I.5 

'S4'5 

156'0 

156'7 

160'9 

162'4 

D e s i p ~ t i o n  of 
Bench.ninrke 

Geodetic I 
feel 

27n.003 

264'868 

265.379 

263.672 

253.401 

252'600 

256.231 

248.126 

255'493 

246.749 

253.429 

i a . - 
; 98 

99 ; 

100 : 
101 i 

102 j 

*03 

104 l 

105 : 

i 1 
:- 
; 105 

106: 

107 1 

t 

feet 

2 7 1 . ~ ~ ~  

264.8r5 

265.326 

263.619 

253'351 

33'550 

256.101 

248.078 

255'4.13 

246'701 

'53,379 

~ 1 1 . 1  - 
63N 

BM.2 
63 N 
- 

BM.8 
1 j 3 ~  

5 4  
63 N 

B K 6  
6 s N  

BM.6 

z 7  
(i3 N 

BLB 
63 N 

B= 
63N 

B ~ O  
63 

68 N 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 69. (Gorakhpur to  Dildarnagar). 

Description of Bench-rnsrka 

Q.T.8. On 2nd step of paved flight below N. aide pillar of W. 
doorway of body of Gorukhpur Church, under belfry por- 

G.T.Y. 
tico. The inscription 0 has now been engraved. 

B.Y. 

Top of W. parapet of road bridge, i n  mauza Khirwania, 
nearest to Rapti river, on N. side. 

0.T.". On top of pillar at  N. W, end of road bridge in mauza 
Kallaui; the northern of two bridges, about 3 chains 
apart. 

Q.T.S. On top of W.S.W. parapet of road bridge, in mauza 
llababir Chapra. 

Top of E.N.E. parapet of road culvert, in mauza Siar. 

On top O F  N.E. end cnp of road bridge called Bijra-ka- 
U.hl. pul, across Ambi nadi-ka-jl~il. 

O.T.? On top of N.E. end cap of road bridge called Kauriram- 
B.". ha-pul, across Ambi nadi. 

Top of curb on W. side of Pande Balram'a well, in mauza 
Kauriram. 

On ground level mark-stone of Kntmar G.T. Survey Tower 
Station, Int. 2G0 3 3 '  64".34, long. 83' 1 8 '  01'.41. A pri~lcil)nI 
statiou of Gora llleridioual Series. (For full description see Sy- 
noptical Volume). 

0.T.S. On 4th step of E. flight of Raja Kisor Chand's well on 
B.". W. of road, in mauza Pakri. 

On ground level mark-stone of Ra,igarh G.T. Survey Tower 
Station, lat. 2G0 25' 14".GG, long. 83' 23' 5".58. A principal 
station oE Gora hferidional Series. (For full description ree Sy- 
noptical Volume). 

0 2  On E. end of 6 th  step oE Seodin Bania's well on W. side 
of road, 2 chains W. tiom Bidauli village. 

On E. parapet wall of mauzas Qagha-Bhalwan, road bridge 
over Silani nala. 

Top of E, parapet wall of mauza Dharsi, road bridge ([lor- 
thern of two). 

Top oE E.N.E. parapet oE mauza Kohla, road culvert. 

Top of S.E. end cap of mauzaa Bankat-Nawada, road bridge 
wwss Tarens nadi. 

Corrected 

Dynamic 

feel 

153.429 

249.511 

247.180 

247.918 

248'114 

253.56j 

252.348 

248.68j 

269.893 

248.248 

~ j 6 . 0 5 1  

249'162 

239'559 

240.756 

237'350 

235.508 

Distance 
from 

aorakbpor 

miles 

3 '3  

4 '6  

7 ' 3  

10.8 

14.5 

'5" 

16'5 

14'5 

'9" 

2 1 8  

'9" 

" ' 3  

'5" 

27'1 

30'7 

Eleralion 

Orthometrio 

feel 

253'379 

249.463 

247' 132 

247.871 

248.068 

2;3'519 

252'302 

248.640 

269.844 

248.203 

256.005 

249'118 

239'517 

240'714 

237'309 

235'469 

Designnt,ion 
Bencll-u~arbs 

Cteodetio 

, I  

2 :  

i 

4 :  

5 : 

6 j 

7 j 

8 i 

i . - a 
i 8  

, - 1 
; ( J  

i 2  . - 
: E l  

9 i 

10 ; 

]I; 

1 2 :  

of 
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63 N 

63 N 

8 M . 1 3  

D 2 4  
ti3 rY 
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(13 N 

U x 6  
63 IY 

nnr.17 - 
ti5 N 

BM I8 - 
(;3 ?i 

n~ 
6'3N 

p c o  
63N 

63N 

nlr  .- 22 
63 R 
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tia N 

n ~ . z 4  
t i 3 H  

nta 2s 
-- 6 r n  .. 

nh1.26 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 69. (Gorakhpur to Dildarnagar), 
7 

Distnnco 
from 

QO'nlrh~ur 

mile8 

3' " 

35' ' 

36'3 

39'5 

43' 

45'6 

44'2 

45'5 

47' 7 

49'0 

49 '7  

57'8  

5O'  7 

5"7 

Designabion 
Be~~c l~ -mor l i e  

aeodelio 

! 

14 j 

15 i 

16 i 

i a 

i l(i 

17 i 

i 1 . -  
i 1 7  

18 j 

i a . - 
( 18 

19 ; 

i a . - 
i 1 9  

20 j 

i . - 1 
i 20 

2 
/ 

21 ; 

22 1 

Description of Dench-marks 

Top of 5th step of Kalmar Mangru's well in mauza Sauukhor, 
on W. edge of road. 

Top of 3rd step above ground of flight leading to river of 
Gurdi:ll's temple on left bank of Sarju or Ghagra river in mauza 
Barhalganj. 

cf.T."- On stone platform to  N. of W. flight of steps of Nares 
u.u. Iiandu E;uria's well nt Dllaori villare Police Station, 

at  juuction of roads from Azamgarh aud Ghnzipur to 
Gorakllpur. 

Top of uppermost step a t  W.S.W. end oE N.N.W. parapet 
of mauza Cheoutidar, Nai bazar, road bridge across Nand-La-Tal. 

Top oE R.N.E. end of N.N.W. parapet of mauza Kaukbhar- 
Jiapatti, road bridge. 

On ground level mark-sto~le of Baninpar G.T. Survey Tower 
Station, ]at. 2G0 15' T V . T ! 2 ,  lorlg. 83' 23' 2*.28. A principal 
station of Gora hIeridiona1 Series. (For full description see 
Syuoptical Volume). 

'Fop of E.N.E. end of N.N.W. parapet of mauza Kesopur, 
road bridge. 

Top of TT.N.W. end cap of mauzas Mahadeaa-Ilissnrpur, 
road b d g e  across choti Sarju nadi. 

Top of mile-stone Jaunpur 55. 

G T.8 On top of S. side of lubi pillar basement of Nnik Gajraj's 
large pakka octagonal well, in mauza Punapar. 

Top oE mile-atone Jnunpur 53, on E. side of road. 

Top of W. end of S. parapet of Jaunpur, Khanka-Bhairam- 
pur bazar culvert, on road branching on W. aide from this baaar 
to tahsildari. 

On ground Icvel mark-stone of B a l a r i ~ ~ a n j  G.T. Survey 
Tower Station, lat. 26'12' 0".37, long. 83' 13' 65''.95. A prin- 
cipal station of Gora bleridionnl Series. (For full description 
see Synopticnl Volume). 

Top of mile-stone Jsunpur 52, on E.S.E. edge of road. 

Top of mile-atone Jaullpur 61, on S.S.E. aide of mad on 
slope. 
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ti3 N 
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$rect,ed 

Uynanlie 

feet  
23y.oz4 

229'774 

238.032 

233'717 

238.184 

242'792 

237'670 

2.j0.588 

239.248 

24" 198 

243' 745 

243'j13 

~ 5 8 . 2 3 ~  

2q5. 269 

~ 4 4 ' 9 ~ 4  

Elernlion 

O F ~ ~ ~ ~ ~ M ~  

feel  

~ 3 8 . ~ 8 ~  

229 .~~7  

237'994 

233.679 

238.146 

242'j53 

23i'632 

250'54~ 

"9.z2" 

242"60 

243' 7'7 

243'475 

25A'19' 

145'831 

944.861 
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DESCRIPTIONS AHD HEIGHTS OF BENCH-MARKS. 

Main-Line 69. (Gorakhpur t o .  Dildarnagar). 

Designation of 
Bench-marks .Distance 

from 
Gornkhpnr 

milea 

52'7 

55" 

55'5 

56.7 

58.6 

Geodctic 

23 1 

24 

25 i 

26 j 

27 j 

TopoEra. 

03 

llH.43 - 
ti3 rY 

BbI.44 
ciu 

0"'.45 
c3 N 

n ~ 4 6  - 
ti3 N 

pescription of Uench-marks 

Top of mile-stone Jaunpur 50, on S. side of road. 

QZ On top of S. parapet of mauza BagLaidaur, road bridge. 
u.31. 

Q.T.S. On top of S.E. parapet immediately ahove tablet of 
raauza Baghaidaur, road bridge across Kaiar nala. 

Top oE mile-stone Jaunpur 4.6, on S.E. edge of road. 

G.T.S On top oE S.E. parnpct immediately nhove space for - 
L.U. tal)let of mauzzs Uliraura-Uijarwa road bridge across 

Sulisui uadi. 

Top of mile-stone Jaunpur 42. 

29 

30 i 

31 j 

32 i 

I 1 
; z  

i , - 2 
i 32 

i 3 
; c2 

3 3 ;  

34 j 

85 i 

i 1 
; 5 

Top of platform oE t ~ l s i  pillar (nenr N.N.W. corner) attach- 
ed to Ilalwai Ueclru's well, near 1,ranchiug of roads to Ghazipur 
11ud Aza~ng;~rll city aud kachalrri. 

Ilestroped. ... . . . . . . 
Top of W. parapet of Azamgarh road culvert, E. of public 

xardcn. 

Top of 2nd step of S.E. flight of Rajairom'a well on W. edge 
of road in mauza Ailmar, Az:uugarh. 

Top of slal), G inchcs S. of southern edge of gnomon of 
sundial iu compound to W. of Collcctor'a kachahri, ~ z a m g a r h .  

Top oE slab, 6 inches S. oE aouthern edge of gnomon of 
sundial betwccu station church and Judge's lioclalrri, Azamgarh. 

Top of sill near its 8.S.W. end of Azamgarh stntion 
chul.ch, W.N.W. entrance. 

o x  On S.S.W. end of N.N.E. wing wall of Azamgarh 
U,". bridge across Tons river. 

Top of mile-stone Qhazipur 39, on S.W. edge of road. 

Top of S.S.W. parapet of mauza Chanre~~anr, road bridge. 

On ground level mnrk-atone of Samcndn G.T. Survey Tower 
Statioll, Int. 2G" 0' 23".97, long. 83' 13' 30".(i7. A principal 
station of Gora Meridional Series. (For ful l  dercriptio~~ see 
Synoptical Volume). 

Corrected 
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feel 
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feel 

244' 897 

241 788 

245.538 

246.590 

247.341 

252.282 

247,747 

244'983 

245.332 

244.934 

254.079 

255.096 

252.326 

245.039 

255'312 

253-788 

259.022 

61.7 

'3" 

63'4 

63'8 

64'2 

64'2 

63.8 

66.4 

67.6 
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244'947 
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254.042 

255.059 

' 252.289 

245.003 

255'276 

253.752 

258.985 



PRECISE LEVELLING IN  INDIA, 1868-1909. 

Main-Line 69. (Gorakhpur to  Dildarnagar). 

Bench-marka 

Oeodetio 

S6 

37 i 

38 i 

39 ; 
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41 
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Description of Bench.mgrks 

Top of mile-stone Ghazipur 37, on S. edge of road. 

Top of S.W. parapet of mauza Gudhaura road bridge, the 
easternmost one. 

Top of mile-stone Ghazipur 32, on W.S.W. edge of road. 

Top of mile-stone Ghazipur 29, on S.W. side of road. 

G.T.s. On top of N.E. parapet of mauza Babura, road culvert. 
B . M .  

Top of mile-stone Ghazipur 27, on S.W. edge of road. 

Top of X.W. end of N.E. parapet of mauza Chiraia-kot 
road bridge, a t  branching of road leading to  Mau and Kopa 
villages. 

On N. endof 3rd stepof E. face of Jurawan Singh's 
'l.'V. temple, in mauza Chakia. 

On ground level mark-stone of Chit Risram, G.T. Survey 
Tower Station, lat. 26' 54' '2".82, long. 83' 23' 5LT40. A 
principal station of Gora Meridional Series. (For full description 
see Synoptical Volume). 

Q.T.R. B.M. On bridge, top of S.S.W. parapet of mauza Cl~iraia-kot road 

Top of mile-stone Ghazipur 25. 

!?? 0. N.N.E. parapet of mauzas Raipur-Sarrena road 
bridge. 

Top of mile-stone Ghazipur 22, on S.W. edge of road. 

E- o n  S.W. parapet of mauza Sarsena road bridge, E.S.E. 
of village. 

Top of mile-stone Ghazipur 21, on S.W. edge of road. 

Top of mile-stone Ghazipur 19, on N.E. edge of road. 

Dynamio 

feel 
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DESCRIPIIONB AND EZIQHTS OF BENCH-MARKS. 

Main-Line 69. (Gorakhpur t o  Dildarnagar). 

W p t i o n  of Bench-wka 

Top of mile-stone Ghazipur 17, on N.E. edge of r o d .  

Top of mile-atone Ohazipur 13, on N.E. edge of road. 

Top of mile-stone Ohazipur 12, on N.E. edge of r o d .  

Top of mile-atone Ghazipur 10, on N.E. edge of road. 

Top of mile-stone Ghazipur 9, on N.E. edge of r o d .  

Top of mile-atone Ghnzipur 8, on E.N.E. edge of road. 

Top of mile-stone Ghuipur 7, on E.N.E. edge of road. 

Dewa-Dokatlhia-ka-pul, across Beso nadi. 



PRECISE LEVELLING IN INDlA, 1858-1909 

Main-Line 69. (Gorakhpur t o  Dildarnagar). 

Designation of 
Beuoh-merb Dietance 

from 
Gorekh~nr  

m i l u  

l o 6 ' ~  

107.0 

1°7" 

Oeodetic 

65 j 

i 1 

. - l a  
j 65 

Topognr. 
phic 

n ~ . 8 3  
6'B O 
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BZ 
6 3 0  

'"" 
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Description of Benoh-mnrka 

Top of 3rd step of E. flight of Kartar BaniaJs well, at junction 
of road to Ghazipur with road to Ueuares, in mauza Sikandar- 
pur. 

0.T.s. at Opii~rn Office. On W. end of 3rd paved step of N. 
BoN. flight, under portico of house on leEt bauk of Ganges, 11 

chains from Collector's Icachaliri, Ghazipur. 

G.T.8. Bench at Ghnzipur. Situnted W. of W. face of 
Sessions JudgeJS kachahli, from N.W. and 1904 
S.W. corrrers of which it is 92 and 176 feet 

respectively, and 1 chaiu N.  of platform on same side of buil- 
ding. I t  is enclosed iu a railed-off space 11 feet square. 

o.T.s. On paved Boor of E. verandah of CollectorJa kacliahri, 
i 65 6 3 0  

222* 167 

185.213 

220.946 

220'290 

222.521 

219.645 
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D ~ m m i ~  

feet 
223.460 
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107.8 

Id'( 

'08'9 

107.1 

111'1 

113-1 

On 2nd step below W, aide of 3rd landing from top of 
kbi. paved Bight of steps leadiug down to  river at, Ghazipur. 

G.T.8. On E. parapet of culvert on railway atation road, about 
O M  1 chain N. of Government Police Statiou, (ilrazipur. 

G.T.8. On coping of well on E. margin of road, at  corner of 
, 

I l a ~ ~ d l ~ u a  village and at j~lnction oE roads to Post Office, 
Railway Station, old Cuntnnn~ents, and Mission Church, 

Ghazipur, and about 10 chaius S.E. of church. 

8 On S.W. verandah flooring of Mission Church, Ghaaipur. 

G.T.8. On 2nd paved step of Post Oficeiat Cfhazipur (height 
B%. above ground, 9 inches). 

Q.T.8. On coping of platform in front of main exit at-Gbui- 
sox pur city railway station. 

0, top of 4th step (Trorn ground) of S.E. flight af stone 
k". steps of Lord CornwaLlisJ monument, (ihazipur. 

9 On 4th pared step to N.E. side of midrlle doorway of 
Glrazipur .tation church, under portico of S.B. face. 

Top of mile-stone B e n a m  43, on S.S.E. side of road. 

Top of mile-stone Benares 39, oa S.S.E. side d road. 

Top of mile-atom Benares 37, on S.E. edge of road. 



Main-Line 69. (Gorakhpur to Dildarnagar). 

Geodetic 1 Tytzm. 
Distance 

Gorskhpor 

1 1 Top oE mile-stone Benares 35, on S.S.E. edge of road. 

1 I l 6  ( Top of mile-stone Benares 34, on S. edge of road. 

On ground level mark-stone of Barhanpur G.T. Survey 
Tower Station, lat. 25" 32' 6 " . n 9 ,  long. 83O24' lq .69.  A prin- 
cipal statlon of Gora Meridional Series. (For full description 
see Sy uoptical Volume). 

116.5 

Top oE S.S.W. end of 3rd step of W.N.W. fligbt of paved 
steps of lMoni Baba's pakka samad, in muuza Suapur. 

0% On S. end of 4th paved step of Chuni Lal's well, about 
" .M .  22 cllains W.S. W. from middle of Nandganj bazar. 

Top of N.N.W. parapet of mauza Chochakpur road bridge 
on road Saidpur to Glrazipur. 

125.1 Top of 2nd step oE N.N.E. flight of Bahu Durga Charn's 
well ou S.S.W. edge of road, in mauza Ramnathpur. 

134, I 
On top of 3rd step from ground of W. flight of paved 

U.M. steps of Rhairo Shrh's tank, about 4 mile E. oE towu 
of Zumania. 1 I459 1 Top of S.E. parspet of mnozs Amra road bridge. 

Top of N ,  end cap of W. parapet of maum Barhsni road 1 1 bridge. 

On upper mark-atone of Barhani (3.T. Survey Tower Station, 
14"3 ]at. 25" 17' 4 Y R . 5 6 ,  long. 83' 24' 5Aa.72. A ~ r i ~ ~ c i p a l  station of 

Gora hleridio~~al Series. (For full descriptrou see Synoptical 
Volume). 

' ? ?  nt D i l d ~ r n a ~ a r .  Stone B.M. embedded 12 paces from 
n.M. N.U. corner of E.I. railway stalion, opposite E. side 

entrnnce to platform. 

I Corrected Elevation 

Dynamic 

fert 

236.588 

236.574 

237'235 

255.31 I 

230- 663 

233- 186 

zzr*oza 

226.946 

234- 716 

239' 138 

213'805 

223'734 

Orthometria 

feet 
236.562 

236'548 

'37'209 

255.283 

230.639 

233.162 

221'005 

226.923 

234- 692 

239. I 13 

273'777 

123'712 



PRECI8E LEVELLING IN INDIA, 1858-1000. 

Branch-Line 698. (Gorakhpur t o  Bharmi). 

Designstion of 
Bonch-merL Distanoe 

from 
Ourekhpnr 

- 
C m o h d  Elemtion 

Dworiptlon of Ben&-marL 

I 

o.T.8. 011 2nd step of paved flight below N, side pillar of W.  
B.". doorway 01 body of Gori~khpur Church, under belfry 

U.T.S. 
portico. The inscription 0 has now been engraved. 

B.M. 

@ On 1st atep (from ground surface) at  S.W. corner of 
tank, with steps or1 all four sides, near Collector's kachah- 
ri, and about 8 cbaius from station church, Gorakhpur. 

@ On 2nd step, ahout 1 foot above ground level, at  9. 
entrance t o  Collector's kacliahri, Oorakhpur. 

O.T.S. at Gorakhpur. Situated in compound of 
Bench Cornnrissio~rer'a Court, W. of W. face of IS04 

buil~li~lg,  from N.W. and S . W .  corners of 
which it is 150 and 150 feet respectively, a11d 101 feet from 
centre oE portico. I t  ia enclosed in a railed-off space 11 feet 
square. 

G.T.6. On N. parapet of cr~lvert, in N.E. angle formed by 
junction of Ferlar road with a road about 48 chnine S. 
of railwey stution. The culvert is near head quarters, 

B.N.W.R. Voluuteers, Gorakl~pur. 

0 On summit of boundary pillsr, about 2 chains S.E. of 
gate le~tding to  station, between two parallel roads, (30- 
rakhpur. 

Q.T.0. On E. parapet of culvert on road leading into goods 
shed, Gorakhpur. 

Q r U .  On N. parapet of culvert at junction OF two roads, about 
6 chains S. oE lat level crossing, E. oE Ciorakhpur rail- 
way etation. 

- 
t Conaists of stone prism embedded in mwonry pillar 2 

feet above ground, to N. of railway line, near telegraph 
309 

post No. --. (Railway bench-mark). 
15 

o.T.8- On N.W. corner of 9. verandah flooring of main entrance 
BoH. to  Ciorakhpur railway station. 

Top of iat atep (below ground ~urface) of W. S.W. corner 
of Gorakl~nath'e pnli ka tank, about 50 01. 60 yards from group 
oE Ciorakhnnth's temples in Goraklrpur old town. 

Top of S.E. wing wall near its N. end, of rnauza Mahear. 
road brirlge across Chilwe lake, the central of 3 bridgea near 
each other. 

Top of W.E. parapet of mama Cheontalia road culvert, 
N.W. of two similar ones. 

1 I 
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feel 

253.429 

250'464 

251-582 
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253.393 

a5ga3;0 

2.57'810 

254'41 1 

~ 5 6 . 4 ~ ~  
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9" 

8 :  
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253.379 

250-415 

251.532 

254,925 

253'343 

3.59'3'9 

1.57'759 

~ 5 4 . 3 ~ '  

*'350 

'59'100 

z56'616 

'59'5" 

i49'7I9 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 69A. (Gorakhpur to  Bharmi). 

Description of Bench-marks 

On ground level rnnrlc-stone of Rajabari G.T. Survey Tower 
Station, lat. 2G0 54' 3"-0-1, long. 83' 15' 35".49. A principal 
station of COI'R hleridional Series. (For full descriptiou see 
Synoptical Volume). 

Top of E.N.E. parapet wall of road culvert, in mauza Nainsar. 

C4.T.s. On lowest step W.N.W. circular extremity of S.S.W. - 
U-AI. fligllt of Cl~aomnltlla well in forest at intersection of 

roads Goralthpur to Buttaal  and hlansurganj to Mendha- 
mal. 

On ground level mark-stone of Qharbaria G.T. Survey 
Towcr Station, Int. 2i0 2' 5_". 9 80, long. 83' 1 6 '  6".46. A prin- 
cipal station of N.15. Lon'gi~udinal Ser~es. (For full description 
see Synoptical Volume). 

Top of I)olln~lary ~ ~ i l l a r  on W. edge of road, hetmeen Dwarka 
Shah's and Air. Brirlgeluao's grants, S. of Bisanpur village. 

Top of trijunction piatform of Pharena-Rudlapur-hlahadems 
villages. 

On boundary pillar on E. edge of rond dividing Govern- 
B.hI. mrnt la~ld on N. from Mr. IlridgemanJs graut on S., in 

marlza Hartlidali. 

0 s  On bolrridary pillar in sol forcst on E. edge of road, 
8.". about 23 chaius from Dandoh nala on Buttwal road. 

Top of houndarv ~il1n.r on E. edge of road, alongside Bijeealni 
nrla, dividing Goveruluent laud on E, from Gangadial Man's 
grant on W. 

Top of S ,  parapet of bridge acrosa Paoa nala. 

Top of curh on S.S.E. side oE Mr. Bridgeman's well in 
Saliibgnnj or Arnagauj Ijazar. 

On ripper mark-stone of Purenn. G.T. Survey Tower Station, 
]at. 27" 11' 7".18,  l o ~ ~ g .  8 3 O  10' 66" .16 .  A priucipal station of 
N.E. Lo~~gitudiual Series. ( Ib r  full descriptiou ace Synopticnl 
Volume). 

Top oE Laokaha-Kharkhori-Laoknlli villages triple junction 
platEorm. 

0 1 1  ground level mark-stone of 13harmi G.T. Survey Tower 
Station, ]at. 27' 00' ltV.9O, long. 83' 16' 16".75. A principal 
stntio~i of N . B .  Longitudinal Series. (For full descriptiou see 
Synoptical Volume). 

Corrcctcd Eleration Diatnnco 
from 

Go'"kbnr 

miles 

13.0 

22.0 

23'8 

25'4 

'7.5 

28. 

29,4 

31'9 

33'3 

38'0 

39'7 

38'8 

44'6 

Designntion 

Geodetic 

i . - 1 . - 
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6 i 

' 
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i 7 
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, 

9 / 

10 j 

11 j 
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l3 : 

i . - 1 
i 13 

: . - 2 i 13 

14 j 

16 i 

Dynnmic 

feet 
266.617 

255.097 

269'808 

278.329 

271.144 

276. 273, 

275' 297 

277.873 

267 .o9o 
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286-020 

297.987 

286- 101 

296.082 
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. 

BM.4 
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E 6  
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K'I 
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DM.R 

n2 
63M 

B l f . 1 0  
x u  

B M . 1 1  
~ " J M  

=a 
63M 

/ O n h o m r t ~ i c  

fret 
266.562 

255'044 

269.749 

278.268 

271 '084 

276'211 

275'235 

277.810 

267.029 

274.147 

285'954 

297'918 

286.034 

296.011 



886 PRECISE LEVELLING IN INDIA, 1858-1909, 

Main-Line 70. (Allahabad to  Dildarnagar). 

Dosignation of 
Benoh-marh Dietanca 

from Desoription of Bonoh-marks 
LUahnbad 

1 

i 

j 
2 1 

i 
8 j 

j 
! 

4 :  

,6 
; 

6 1  

j 
7 1 

g j 

! 

9 ;  
! 

! 

10 ; 
! 

11 1 
i 

12 i 
j 

i a j  
i 

1 
14 1 

15 1 

Q.T.8. a t  Allahabad Fort. On cylindrical stone embedded, with 

B:I, upper surEace 6 iuclies above ground level, within outer 
works, on top of glacis of N.N. gate on city side of fort, 

lending to  main elltrance ; 34 feet S. of salutit~g battery, 11 feet 
N. of scarp of ditch, 13 fect E. oE traverse wall, 118 feet S.S.W. 
of sentry box near sally port, ant1 125 feet N.W. of centre of 
draw br~dge leadiug to Battery No. 4. 

= 
OCt 

E X 1  
63 Cf 

s z a  
63 Ct 

B X B  
ti3 0 

B z 4  
63 U 

B*5 
63 9 

-6 
6a u 

El37 
tia 9 

E X 8  

Bx9 
63 0 

B 3  
O K  

K 2  
63K 

BM.3 
GsK 

BM.4 - 
G3K 

E 6  
63 K 

Top of 495th mile-stone from Calcutta, on Grand Trunk 
road. 

Surface of lower step of S.E. corner of Jusi  barrack, nearest 
river, at  corner of Jusi purao. 

SurEnce of 211d step of W. flight of stairs of well in Jusi 
parao. 

G.T.S. Rench Mark. Jusi. Stone B.M. embedded in Juri 
parao 011 left bank of kauges, 46 yards from W. Bight of stairs 
of well. 

3.5 1 Top of 493rd mile-stone from Calcutta. 

4.5 1 Top of 492ud mile-atone from Calcutta. 

5.6 1 Top of 491et mile-stone from Calcutta. 

6 .6  1 Top of 400th mile-atone from Calcutta. 

Top of 488th mile-stone from Calcutta. 

Top of 4'87th mile-stone from Calcutta. 

Top of 486th mile-atone from Calcutta. 

Top of 485th mile-atone from Calcotta. 

Top of N. parapet wall of bridge No. 5, close by 683rd mile, 
stone from Calcutta. 

4 I Top oE 482nd mile-atone from Calcutta. 

- 
Corrected Elevation 

Dynamio Orthometlio I 
I 

fed 
297'572 

276'419 

291.555 

feet 

297'541 

276-391 

291.536 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 387 

Main-Line 70. (Allahabad to Dildarnagar). 

Description of Bench-marks 

Top of 481st mile-stone from Calcutta. 

Top of 480th mile-stone from Calcutta. 

Top of 479th mile-stone from Calcutta. 

On mark-stone 27 feet from goundlevel of Ganeshpur G.T. 
Survey Tower Station, Iat. 25'  20' 4".76, long. 8 2 O  6' 67".41. 
A prit~cipal statiou 01' Gurwani Rfcridioual Series. (For full 
description see Syuoptical Vol~ime). 

Top of 478th mile-stone from Calcutta. 

Top of 477th luile-stone from Calcutta. 

Top of 476th mile-stone from Calcutta. 

Top of 475th mile-stone from Calcutta. 

Top of 474th mile-stone from Calcutta. 

Top of 473rd mile-stone from Calcutta. 

Top of 472nd mile-stone from Calcutta. 

Top of 47lst mile-stone from Calcutta. 

Surface of inner ring of mesonry on S. side of well in Bsrud 
parao. 

0.T.S. Bench Mark, Barud. Stone D.M. embedded 44 yards 
From inner etlgc of well, and 1 yard from N.W. corner of bar- 
dashtkhmn, ill parao. 

Top of 4'70th mile-stone from Calcutt~.  

Top of 469th mile-stone from Calcntta. 

Top of 4G8th mile-stone from Calcutte. 

- 
Distance 

from 
Allohnbnd 

mile, 

'5'7 

16.7 

17-6 

21" 

19.7 

20'7 

21.7 

22. 9 

23'9 

24.9 

25'9 

26'5 

'6'5 

26.9 

27'9 

28.9 

Corrected 

Dpnmio  

feet 

303 '075 

299' 757 

302.621 

322.641 

301 -024 

299'555 

293'907 

296.295 

298.655 

294'099 

291.628 

291'819 

290.620 

289'292 

293'569 

293'530 

292.640 

- 
Dpsignation of 
Bench.~~turks 

Elevation 

Orthometric 

fed 
303'045 

299'728 

302.592 

322.610 

300'995 

299'526 

293'879 

296,267 

298.626 

294,071 

291 '600 

291'792 

290'593 

289.265 

2933'541 

293'502 

292.612 
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388 ' PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 70. (Allahabad to Dildarnagar). 

Deeignstion 

Geodotio 

i 1 
: -  

j 3 1  

32 

33 : 

3 1  1 

3 5  

36 1 

37 i 

38 
. . 
. . 

39 1 

40 

41 j 

42 j 

43 j 

4 [ 

4 5 ;  

46; 
1 :  

47 ! 
- 

Dietance 
from 

mile6 

32'9 

29 '9  

31.9 

32 '9  

33.9 

34 '9  

36 '0  

37'0 

37'9 

38.0 

39'" 

40.0 

41.0 

42 '0  

43 '1  

43'5 

4q. I 

of 
Bench-marks 

Topogm- 
phio 

BU.23 - 
6 r K  

B E 4  

~5 tisK 

BbI.26 
m 

~ 1 . 2 8  
t;an 

BM.29 - 
63 K 

B ~ o  
63K 

~1 
63 K 

-2 
63 K 

BM.33 . 

Bbf.34 -- 
88 K 

B 2 5  
63 K 

E M 2 6  63K 

B 2 7  
ti,, 

E 8  
w K  

B M . 8 9  
6 3 K  

Doscription of Bench-marks 

On upper mark-stone of Baripur G.T. Survey Tower 
Station, lat. 25' 16' 32".49, long. 83" 17' 28".00. A principal 
station of Gurwani Meridional Series. (For full description see 
Synoptical Volume). 

Top of 467th mile-stone from Calcutta. 

Top of 465th mile-stone from Calcutta. 

Top of 464th mile-stone from Calcutta. 

Top of 4G3rd mile-stone from Calcutta. 

Top of 462nd mile-stone from Calcutta. 

Top of 4618t mile-stone from Calcutta. 

Top of 460th mile-stone from Calcutta. 

Top of N. side O F  cattle trough oE well in Gopiganj parao on 
S. of mad, 3 feet below outer rim of masonry of 8urface. 

Top oE 459th mile-stone from Calcutta. 

Top of 458th mile-stone from Calcutta. 

Top of 457th mile-stone from Calcutta. 

Top of 466th mile-stone from Calcutta. 

Top of 455th mile-stone from Calcutta. 

Top of 454th mile-atone from Calcutta. 

Top of lower step of N. flight of atairs of well on 9. of 
Grand Trunk road, at  4533 miles from Calcutta. 

Top of 453rd mile-stone from Calcutts. 

- 
Comctcd Eleration 

D P m i c  

feel 

319.691 

291'575 

290'737 

290.677 

285.215 

287,360 

285'295 

285'391 

288,364 

287.406 

281.587 

280.640 

2g3.236 

282.450 

282.349 

~ ~ ' ' ~ 4 ~  

282.368 

1 0rlh0rneti-i~ 

feet 
31y.66r 

291'j48 

2g0'710 

290'650 

285.189 

287'334 

"5.269 

185'365 

288'338 
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2 8 1 ' 5 ~ ~  
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282'425 

282'325 

280'617 
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/ 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 989 

Main-Line 70. (Allahahad to Dildarnagar). 

Description of Bench.marks 

Coping of basement, at  S.W. coruer of shiwala, on N. side of 
road, i c  Madllopur village. 

Top of 452nd mile-stone from Calcutta. 

Top of 451st mile-stone from Calcutta. 

Top of 450th mile-stone from Calcutta. 

Q.T.8. On top of 2nd step of well on E. side of road, nenr 1st 
mile-stone from hlirzapur, on left bank of Ganges river. 

Q.T.S. On top of 2nd step of well it1 centre of Chil village, E. 
of road aud just above descrut to Ganges river. 

x On steps l e a d i ~ ~ g  to  Ganges river from temples at  Nar- 
g l~a t ,  Mirzapur. 

@ 011 steps leading from Shivalas down to Ganges river, a t  
Nnrgllat, Mil zllpur. 

G.T.8. On steps lending from Sllivalas down to ~ a n g e s  river, 
' t .  Nargllat, Mirzapur. 

0.T.s. On top of lower step of well in Muzaffarganj suburb, 
on road leading from Nat.gllat, Mi~.zitpur. 

Q.T.S. On masonry platform of well, on W. side of road to 

B,v. Nurgliat, Mirzapur, in Gancsl~gal~j  suburb. 

a.T.s. On coping oF passenger platform exactly opposite centre 

n%. of Mlrzapur railway s t a t i o ~ ~  Louse. 

O.T.S. On coping oE goods plntform, a t  S.W. corner of etntion 
UtM, 811rl  bout 200 yards from cetltre of station house, 

hlirzal~ui-. 

0.T.S. On stone coping of E. parapet of culvert near Suklahn 
villngr, 011 knlcl~ahri road, about 4 mile from Mirzapur 
railwny etation. 

~ . T s .  O n  stone coping of E. pnrapet O F  culvert on kact~ahri 

noM, road, about 1 mile from Mirzapur railway station. 

0.T.Y. On stone flooring of suitorsJ waiting hnll, in krrcllal~ri, 

BoM, Mirzr~pur, near 3rd nod 4th pi l l i~wof 3rd row from W. 
nnd 3rd and 4th pillars of 4th row from S. 
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Dintoncq 
from 

Allahabod 

PRECISE LEVELLING IN INDIA, 1858-1900. 

Main-Line 70. (Allahabad t o  Dildarnagar). 

Description of Bench.maiks 

G.T.S. On N.  end of stone coping of E. parapet of culvert on 
Baraonda Quarry road, about 6 chains 9. of mile-stone 
No. 1. 

Q.T.8. On stone coping at  centre of N. parapet of culvert, 159 
0 I0  

H.M.  feet E. of B.M. No. --. 
5 1 

G.T.s. nt Baraonda Hills, Mirzapur. Situated 
Bench 159 feet from S.  W .  end of culvert, which 1904 

bears 72' from bench-mark, 214 feet from 
Baraonda Quarry road and abo~lt  10 chains from Rifle Range, 
which bears %lo0; cl~imney of Shellac Factory on Ganges bears 
306'' from bench-mark. I t  is enclosed in a railed-off space 11 
feet square. 

Top of 449th mile-stone from Calcutta. 

I 

Top of 448th mile-stone from Calcutta. 

Top of 447th mile-stone from Calcutta. 

Top of 415th mile-stone from Calcutta. 

G.T.S. Bench Mark, Patka Gerouli. Stone B.M. embedded 
6 feet E. of ceutre of K .  end of Police chauki, arid 66 feet from 
445th mile-stone from Calcutta, in Patka Gerouli parao (2nd 
from Benares). 

Top of parapet of Patka Gerouli bridge over drain close 
by well. 

Top of 444th mile-stone from Calcutta. 

Top of 443rd mile-stone from Calcutta. 

Top of 442nd mile-atone from Calcutta. 

Top of 44lst mile-stone from Calcutta. 

Top of 440th mile-stone Erom Calcutta. 

Top of 439th mile-stone from Calcutta 

Top of 438th mile-atone from Calcutta. 



DESORIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 70. (Allahabad to Dildarnagar). 

Distance 
fmm 

miles 

60.0 

(j1 . O  

62 .0  

63.0 

63.9 

64.9 

65.9 

66.9 

67.9 

68.9 

69.9 

70.9 

7 ' ' s  

71'9 

72 .8  

73.9 

75' 

75'5 

75'9 

Description of Benoh-marka 

Top of 437th mile-stone from Calcutta. 

Top of 436th mile-stone from Calcutta. 

Top of 435th mile-stone from Calcutta. 

Top of 434th mile-stone Erom Calcutta. 

Top of 433rd mile-stone from Calcutta. 

Top of 432nd mile-stone from Calcutta. 

Top of 431st mile-stone from Calcutta. 

Top of 430th mile-stone from Calcutta. 

Top of 429th mile-stone from Calcutta. 

Top of 428th mile-stone from Calcutta. 

Top of 427th mile-stone from Calcutta. 

Top of 426th mile-stone Erom Calcutta. 

Top O F  2nd stcp of W. flight of staire of Lakianpur well, 
near 425th mile-stoue from Calc~~t ta .  

Top oE 425th mile-stone from Calcutta 

Top of 424th mile-atone from Calcutta. 

Destroyed. ... ... . . . ... 
On bottom step, N. corner of monument to General Alex- 

andcr (late Commanding Officer, Benares Division), in St. Mary's 
Churchyard, Beneres. 

Top of stone prism fixed in ground in corner of Post Office, 
Benares. Cantonmeut bench-mark, 60 feet above datum. 

a.T.9. On outer platform of Qobardhan's well at Rnja bazar, 
near S. gate of Ramnager R~ja 'a  compound, Benares. 

Designation 

Geodetio 

63 j 

64 i 

65 

66 i 

6 7 ;  

68 / 

6 9  

70 ! 

71 

72 j 

73 i 

74 j 

75 i 

7 6 i  
77 i 

78 j 

79 j 

I I - 
79 

l a  
i % 

of 
Bench-marks 

Topogrn. 

BX~ 
63 K 

- BM.73 
63 K 

x4 
63 K 

B E  
63 K 

BM.77 
6s 1L 

HM.78 

BM'i9 - 
ba Y 

B x o  
63 K 

= 
63 K 

- I3k.e~ 
&. K 

IBM.83 

UM.BL --- 
cs K 

Z 6  , 
-- B'fR6 
63 A 

B_157 
t i3K 

Ff.08 
6 3  K 

B ~ I - R R  
6s K- 

Correctad 

Dpamio  

feel 

270.564 

269. zoo 

268'324 

264,072 

263.391 

263.032 

263.420 

260'828 

261'335 

262.017 

259'792 

'57'736 

2j6-596 

257'529 

255'747 

250'552 

254.342 

252.008 

253.138, 

Elewtion 

Orthometrio 

feet 

270.540 

269.176 

268.300 

264.049 

263.368 

263.009 

263'397 

~60.805 

461.312 

261'993 

259' i69  

257'713 

256.573 

457.506 

25.5'723 

250'529 

254.318 

251.984 

253 1 14 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 70. (Allahabad to Dildarnagar). 

Description of Bench-markn 

Q.T.3. On platform of Bhniro Dngal's well, at  Kaliahagh, h:s. where the road to  Queeu's College, Beuares, originates. 

Q.T.8. On platform of stone post at jnnction of Telliaganj 
s%. road aud Cautonrueut stution road, Beuares. 

0.T.s. 011 N.E. pilaster of stairway at  Dasaswamedh ghat, &, Benares. 

IS-loot mark of Ganges water gauge a t  foot of steps, Man- 
n~andir observatory, Beuares. 

0 011 top of centre of parapet of atone bridge over Birria 
river, Benares. (Cantoument bench-mark!. 

G.T.S. On platform of well E. of Commissioner's knchabri, 
BoM. Ijenares. 

o.T.s. a t  Benares. Situated S.E. of Commission- 
Mark er's kacl~ahri, 81 feet from S.K. comer 1904 

of buildir~g, 135 and 215 feet respectively 
3 

from its S.W. and N.E. cor~iera, and 112 feet from B.M. No. -, 79 
I t  is enclosed iu a railed-off space 11 feet square. 

On nail head driven between two slahs of atone at foot of 
gnomon of sundial, Benares, on road near entrruce to  canton- 
meuta. 

Top of ]at mile-stone from Benares. 

Top of parapet of road culvert nearemt to Milkopur tank 
and temple, between latter and Benares. 

Pirsowa M a ~ ~ d e .  Plir~lli of rnandir on road on N. bank of 
river Ganges, opposite Balwa ghat. 

Nail head on top of well at  entrance to Balwa village, cloae 
by tllarla, and about f mile from ghat. 

Top of parapet wall of bridge near Matela villnge. 

Comcted 

Dynamic 

f e d  

241.949 

251'517 

242.728 

209'5j7 

252'359 

256.322 

256.170 

248.802 

261.670 

253.871 

237'4lo 

246'H5~ 

245.4 26 

1)esignation of 
Uench-marks Dintan= 

fru~n 

- 
Elevstiop 

Orlhamebo 

f ~ f  
2 4 1 . ~ ~ 6 ,  

251.4g3 

242.70~ 

209,537 

252'335 

256.198 

256'146 

248'7i8 

261.645 

153"q6 

~ 3 7 ' 3 ~ ~  

246'834 

~ 5 ' 4 ~ '  

i l b  . -  
; ;g 

i . - 
i 79 

j Id  
i 5 

i . - 1 e i 7-13 

j . - 
j 79 

1 3  
. - 
i i'J 

: . - 4 
i 79 

81 ; 

82 j 

83 \ 

84 

85 j 

BM.90 - 
6PK 

BH.91 -- 
L ; ~ K  

BM.92 

~ b f . 9 3  
63 k- 

EM.% 
X W  

BM 96 
iXC 

BL!.96 
CiSK 

EL60 

u 0 

B!!l 
63 0 

BM.63 
63 0 
- 

KM,l, 
63 0 

E 3 4  
63 o 

E x 5  
,30  

Alinhsbad 

mile8 

76 '6  

77 '0  

78.4 

78'5 

75.8 

76.2  

76 ' 2  

76.6 

*3'5 

89'4 

go. 6 

93 '3  



DESC%ZIPTIONS AND HEIGHTS OF B E N C H - U K S .  

Main-Line 70. (Allahabad t o  Dildarnagar). 

The top of the tower is 4a'L88 feet above peg and wse determined trigonometridy. 

Corrected Elewtion Designation of 
Bench-marks Diehnce 

from 
Al lul~sbed 

mi&# 

94'5 

94. &I 

100.1 

126'6 

Dynamio 

feet 
287.596" 

245'008 

241.278 

223'734 

Wdetio 

' . 1 

86 j 

87 

Description of Bench-wke 

On top of tower of Hirdepur G.T. Survey Tower Station, 
lat. 2 5 O  24' 23".05, long. 83' 14' 15".46. A principal 8tation of 
Gora Meridional Series. (For full description see Spnoptical 
Volume). 

Top of parapet of bridge near Mabgaun village. 

G.T.S. Bench Mark, Darurah. Stone B.M. embedded at 
foot of Hindu Manda, 2 miles E. of Sakaldiya, 2 feet from 
corner of foundation ~ la t fo rm facing road approaching from 
Buxar. 

0% at Dildarnagar. Stone B.M. embedded 12 paces from 
BeM. N.E. corner of E.I. railway station, opposite E. side 

entrance to platform. 

Orthometrio 

feet 
287.572" 

244' 984 

241.255 

z23.71a 

TOi:p 

E x 6  
630 

BM.67 
6'd 0 

630 

' 



PflEO18BI LEVELLING IN INDIA, 1868.1008. 

Main-Line 71. (Oorakhpur t o  Purnea). 
.. ~.~ - .  ~ 

Description of Bench-mark8 

. . . - , . . - . 

a.T.s. On 2nd etep of paved flight below N. aide pillar of W. 
B."- doorway of body of Gorakhpur Church, under belfry 

portico. The inscription Q.y has now been en- 
graved. B.M. 

On curb a t  foot of N.W. pillar of well on E. edge of road. 

On 4th step from ground, on S.E. side of well in a mango 
grove on W. edge of rond, in mauza BLeriagarh. 

On W. end of E. wing wall of road bridge across Bohia 
marsh, in mauza Saibajganj. 

On 2nd step from ground of S.  entrance to hliau Rosben 
Ali Shah's stage buugalo\r, i n  mauza Rampur. 

On 1st step of N.E. flight of Dine Bhagat's well, ahout 30 
yards S.E. of road. 

On E. end of 3rd step from ground of S. face of Pipraich 
Post Office. 

On N.W. parapet wall of road bridge in mnuza Sidhawal. 

On S.S.E. side top of curb of Bania Pilat Sah's well in 
mauza Jagdishpur. 

On N.N.W. parapet of road bridge acrose Majhne nadi in 
mauzas Bodwar-GLogrn. 

On top of trijunction pillar on S.E. side of road to Bettiab 
and Segauli, in khadar land of mauzas Sudhiaui, Sankhupur- 
Balbhadarchapra. 

On N. parapet of road bridge in mauza Bagha. 

On N. parapet of road bridge in mauza Goberahi. 

On S.S.W. end cnp of road bridge in mauza Pattera. 

Ou W. eidc curb of M d a n  Goprl h i ' s  well, to S. of road. 

On S.S.E. ~ i d e  curb of Bania Bharat Sal's well, near edge 
of road, on S.E. side. 

On W. end of 6th atep of N. flight of Bahadur S ingb '~  well. 
close to Bettinl Itajn's tehsil, in mauzn Bngha. 

Designation of 
Bench-marks Distance 

f rod 
corrected 

D m m i o  

fwt 
253'429 

258.251 

258.733 

257.~61 

259.906 

260.227 

269.536 

27 1 148 

278.750 

282.706 

277'995 

284. 206 ' 

282.640 

282.452 

281 jaO 

277".59 

291'667 

Elewtim 

Okhomatrio 

fed 

253B379 

258.20~ 

258.682 

257-910 

159.854 

260.174 

269.481 

271 '093 

278'693 

~ 8 2 ~ ~ 4 7  

"7.937 

1 ~ 4 . ~ 4 ~  

182'5~' 

182'393 

2 X l ' 4 6 1  

2 i7 '101 

29"6C' 

aih 

O.o 

I .  p 

' ' 

3'3 

7 ' h  

11.7 

'3'3 

16" 

18'6  

21'9 

28.2 

29.4 

36.9 

43 .3  

44'0 

6 1  '5 

Oeodetio 

1 

2 1 

3 j 

4 ;  

6 i  

6 1 

7 ;  

8 i 

9 1 

10 j 

11 j 

12 j 

13 i 

14 

l5 : 
16 

17 
: .  

B E  
69 N 

B E 8  
63  A 

BM.74 
ss a 

B s  
63 N 

B E 6  
Li.N 

B E  
ti3 N 

B= 
BB N 

% 
c a n  

B s  
ti3 x 

B M A  
63 N 

- RM.88 
ti3 .Y 

B E 3  
c;s N 

El4 
(iaN 

!!!f:!? 
ti3N 

BM 86 - -- 

EM27 
N 

u 112 
'72 A 



DESCRIPTIONS AND HEIQBTS OF BENOR-MmKS. 

Main-Line 71. (Gorakhpur t o  Purnea). 

Description of Bonoh.morks 

a.T.s. On S.S.W. end of 4th atep from ground of E.S.E. en- 
B.M. trance to Janki Ham's shimala, in mauza Bhankatta. 

On head of large iron nail crnbedded on ail1 of S. window of 
Idgah on E. bauk of Harrah nadi, near its junction with Cfandak 
or Naraini river. (Gandak Irrigation Survey bencll-mark). 

On S.S.E. side curb of Bhawani Bakhsh'e well, near roadsidg 
in mauza Chandarpur. 

On ground level mark-stone of Bakwa G.T. Survey Tower 
Stntiou, Int. 27' 2' 46Y.00, long. 84' 11' 17".83. A principal 
station of North-East Longitudinal Series. (For full description 
see Synoptical Volume). 

On N.N.W. side of curb of Fakir Sah'e well in mauza 
Paregwa, 1 chain to N.E. of rond. 

On W.S.W. side curb of Manik Sah'e well, in mauza 
Naugaman. 

On S.S.W. entl of 4th step of Basdeo Panre'a well, E.S.E. 
fligl~t of steps, in mauztr Yntjirra. 

011 ground level rnnrk-stone of Patjirwa G.T. Survey Tower 
Station, Int. 26' 48' 35". 15, long. 84' 23' L4"-64. A ~rincipnl 
station of Rurilaong Meridioual Series. (For full description 
see Synoptical Volume). 

On W.S.W. side curb of Srikishan Mahto's well on N. edge 
oE road in mauza Turhapatti. 

On N .  end of E.S.E. parnpet of bridge, on road branching 
from main road to town of Uettiah. 

G.T.R. On S. pnvcd seat, at  E. gateway of outer entrnnce to 
my ~ e t t i a h  Raja's ]louse. 

On iron peg embedded nt N.W. corner of Seodin Halwai's 
shimnla, in Lal Baaar, Bettiah. (Gaudak Irrigation Survey 
bench-mark). 

On S. end of 1st step, 1,elor snrface of ground of stone 
stairs leading from Afaliarnj Hajentlar Kishor Singh Unhadur'e 
sliimnlato Sagar Pokhnr (large tank), E. of Uettiah town. 

On S.S.E. pnrnpet of road bridge in mallza Dharampur. 

S.W. of road, in maura Mohodipur. (Gandak Irrigation Survey 
, On iron nail on N. sitlo curb of hlakmnni Rnja's well, 

bench-mark). 
I - 

Corrected 

Dynamic 

feet 
z ~ z * ; I ~  

286,755 

283. r 14 

284.254 

262*010 

262.356 

256.176 

260.0~0 

253.496 

239.8.12 

245.82 I 

243.759 1 

Distance 
from 

Qor~khpar 

miler 

62.2 

64'2 

67 '9 

68'6 

' 

85.0 

'9.3 

H9'5 

90'4 

94'1 

9jm8 

95'7 

96'2 

99'6 

lo2.6 

Blevadion 

Orll~orneLric 

f ~ e t  
292.643 

286.691 

283.~52 

284.192 

261.955 

262.302 

' 256.123 

zj9.~87 

ajg-444 

239.794 

245.77 I 

243.690 

Deaignotion 
Bench.n~urks 

Qeodetic 

i 1  

; a . - 
i 17 

18 1 

1 - 
: 18 

19 j 

20 i 

i . - I 
ro 

i 2 . - i 2" 

21 ! 

22 j 

: a . -- 
; 22 

: -- 1) 
i 22 

23 ; 

24 1 

1 
I 

247,737 1 247.687 

235.152 235.105 

i 

I 

of 

B A a  
71A 

BL~ 
72A 

BBf.4 - 
72 A 

eKs 
78A 

B 3  
72 U 

B L 2  
78 u 

B>s 
72U 

R 5 4  
71U 

- BM.6 
72U 

DM.6 

~7 
72 u 

UII.R 

DM.9 - 
78 u 

BM.10 .- 

72 13 

EIM.II 



396 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Dist.ance 
from 

Gornkhpor 

milea 

'02'6 

Io5 ' 

'09.9 

I l l . 2  

121.7 

125.4 

126.5 

'28'7 

127'2 

146'8 

'49'3 

'55'7 

158.0 

165.9 

167'9 

'68'8 

Main-Line 71. (Gorakhpur to Purnea). 

Description o t  Bench.rnnrks 

On S.E. side curb of Makwani Raja's well, S.W. of road, in 
mauza Mohodipur. 

On N.W. end of platform on W.S.W. wing wall of road 
bridge in mauza Bethania. 

On S.E. end of S.W. parapet of road bridge in mauza Ba- 
huarwa, 

G.T.9. On stone step below basement, opposite entrance to Se- 
U.". gauli Maharaj Rajendar Kishor Singh Bahadur's Shi- 

wala, to E. of his house. 

a.T.s. On 1st step oE N. flight of steps of Maharaj Rajendar 
Kishor Singh Bahadur's well, outside wall enclosure 
of shiwala, in Segauli village. 

On 5th pillar from E.S.E. end of N.W. wing wall of road 
bridge across Kharwa nadi, in mauza Sugaun Tappa. 

Destroyed. ... ... ... ... 
Destroyed. ... ... ... . 
On ground level mark-stone of Rapdi G. T. Survey Tower 

Station, lat. 26'40' 3".20, long. 84' 57' 19".38.  A principal 
station oE North-East Longitudinal Series. (For full descrip- 
tion ree Sy noptical Volume). 

On S.W. plinth of 9. parapet of culvert on road branching 
from main road, about 4 mile N.W. of Bariarpur village. 

On centre of W.S.W. parapet of road culvert in mauza 
Bara. 

On 9. side curb of bani8 Bichu Sah'e well, N.N.E. of road 
in mauza Maniclhapra. 

On W.S.W. extremity of N.N.W. parapet wall of bridge 
acroaa a branch of Danda nadi, in mauzn Barji. 

Top of mile-stone 20 Muzeffarpur, on S.W. side of road. 

Top of mile-stone 12 Muzaffarpur, on S.S.W. aide of road. 

On W.S.W. p~rapet,  (flush with ground) of mad culrsrt, about 
210 yards N.K. of mile-~toneMuz&arpur 10, in nauz.Ki~h~u- 
nagar. 

On S.W. aide of curbof Ksnti Dharman Sah's sell, N.E. of 
road, sad lrbout 100 yards E.S.E. of Mohen Sah's well. 

De~ignntion 
Bencll-marks 

- 
Geodetic 

25 i 

26 j 

27 i 

i 1 
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i a . - 
; 27 

28 j 
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30 
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35 ! 
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: 

of 

TO$r 
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BBf.18 
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BZ 
2 
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Corrected 

D~namic 

feet 

235.1 13 

231 - 753 

~ z 7 ~ 4 5 2  

223.593 

222'273 

219'680 

215.548 

215'153 

213.216 

213.652 

199'833 

198.53~ 

194.673 

187.7 74 

183.75~ 

179.3~7 

1 7 9 . ~ 3  

Eleration 

O t l l ~ o m r ~ r i ~  

fed 
23j.066 

231.706 

227*407 

"3,549 

222-229 

219.638 

215'507 

915'113 

213'11~ 

~ 3 ' ~ "  

'99'79' 

198'50' 

1 9 ~ ' ~ ~ '  

1 ~ 7 ' 7 ~ ~  

183'7" 

179'"1 

179"7' 



DESCRIPTION8 AND HEIGHTS OF BENCH-MARKS. 

Main-Line 71. (Gorakhpur to Purnea), 

' 

J_ 

Corrected 

Dynamic 

fwl 
175.831 

174.812 

171.700 

173.789 

I 75'582 

179.118 

174'807 

1j.5'731 

1;3'j31 

171.731 

Designation 
Bench-mark8 

Geodetio 
-- 

i 1  : - 
i 38 

39 i 
. -- i a 
i j g  

i b  . - : 39 

i C . -  
i 3y 

40 ; 

: a , -  

i 40 

41 

i 1 
i z  

42 

Distance 
from 

G u r a k ' l ~ u r  

mil.8 

'73'2 

175'7 

17;.l 

'77" 

' 77' 

177 '4 

186'6 

'77 '8 

183'1 

181.8 

Elevation 

Orthometric 

feel 

175.803 

174.785 

~72'6;4 

173'763 

1 75.555 

I j9'0yl 

174'781 

17j.704 

173'505 

171'70j 

of 

Topogrn. 
phlc 

Hb1.S 
72F 

BM.9 
72 F 

-- Barlo 
7 2 8  

Liz s 

Blf 12 - 
72 P 

Bbf.la -- 
72 F 

BY.IC - 
72 F 

811.16 
79 F 

B E 6  
72r 

7 1  A" 

Desaription uf Bnoch-mark8 

O n  ground level mark-stone of Harpur G.T.  Survey Tower 
Station, ]at. 26" 8' 0",53, long. 85' 17' 51"-01. A principal 
station oE Chendmar hIeridional Series. (For full description 
see Spnoptical Volun~e).  

On N.1':. side curb of l'atwa Sita Ram's well, on W.N.W. 
side of road ill mauzn Uarhal~pora. 

Q On E. end O F  1st stone step, I)elows~~rE;~ce of ground, of - 
U.U. tank between Collector's and Judge's kaclralrri, Alum- 

ffilrlnw. 

R On \V. end of 2nd stone step of S.  flight oE Chaudh~lri  
u u. Channan's \r.cll, ;(bout 4.5 yards N.  ot' Collector's Ltach- 

ahri, 31uaatiarl1ru.. 

Q.T.S. a t  Collc~ctor's kaclial~ri, Muzaffarpur, at  N.mr. angle of 
E. paved ve~,andah. 

G.T.S. O n  stone seat at  W. side of gateway of Babu Nathu 
8.a!. Ln1 Cl~autll~uri 's I~ouse, Muraffarpor. 

On ground level mark-stone of Snwajpor G. T. Survey 
Tower S t a ~ i o n ,  Iat. 26' 13' 3+".1J, l o ~ ~ g .  H j O  27' 12O.30. A 
principal station of Cl~entls:rr 3lcridional Series. (For full 
desaription nee Spnopticol \ 'ol~~rne). 

G.T s. 011 1st stell of N. Rigl~t of stone stairs oE S l ~ e o  Sahai's 
~ ~ I I I C  i11 ~ ~ I I I X I ~ K I L ~ ~ I I ~ .  

On ground level marl<-stone of Pt~lad~,nr G. T.  Survey 
Toner Station, ]at. 2 6 O  4' 213'.01, long. 8.5'' 27 '  13".i6. A 
principal station of Chendwnr Aleridional Series. (For full 
description see Synopticnl Volumc). 

On S.S.E. parapet of road culvert in  mauza Nanu Chak. 

a j 

41 

45 : 

46 j 

47 : 

48 : 

i 

182'6 

" J ' ~  

'86'9 

188'9 

B s  
72 I" 

HM.IS 

- BM.20 
7s w 

i 2  

BM.22 
72 

BM.23 -- 
7a IE 

178.418 

175.665 

172'119 

172' I I 2 

168.970 

166.932 

On IV. end cap of N.E.  wing wall oE road bridge over 
Man nadi, in mnuzlr R;rjwnra. 

Top of mile-stone 7 Muzaffarpur, on N. edge of road to  
Darbl~anga. 

Top of mile-stone 8 Muzaffnrpur, on N. edge of road to  
Dnrbl~ang:~. 

Top of mile-stone 1 0  ~ ~ u z a f f a r p u r ,  on N. edge of road t o  
Dar1,llanga. 

Top of mile-stone 12 Muzaffarpur, on  N. edge of road to  
Darbllal~ga. 

Top  oE mile-stone 18 Musaffarprrr, on N. edge of road t o  
Darbl~nnga. 

178.4~5 

I 75.692 

172'14j 

172' I 38 

168. Y Y ~  

166957 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 71. (Gorakhpur to Purnea). 

Diatance 
from 

Gorilhi~pur 

mile8 

' 9 0 . 5  

1 9 2 ' 9  

193'9 

197'9  

199'0 

'0°'0 

' O  

202.1 

lo3' ' 

203'1 

205.1 

to6.5 

2 0 7 ' 1  

208 .1  

. I 

209.6 

216 .4  

Description of Benoh-marlre 

On W. end of 9. parapet of road bridge in mauza llerwa. 

Top of mile-atone 16 Muzaffnrpur, on  N. edge of road to  
Darbhaoga. 

Top of mile-stone 17 Muzaffarpur, on N. edge of road to 
Darbhanga. 

Top of mile-atone 21 Muzaffarpur, on N. edge of road to 
Darbh~bo~a. 

Top of mile-stone 22 Muzaffarpur, on N. edge of road to 
Darl~llonga. 

'1'0~ of mile-stone 23 Muzaffarpur, on N. slope of road to  
Darbhanga. 

Tcp of mile-stone 24 Muzaffarpur, on N. dope of road to 
Darbhanga. 

Top of mile-stone 26 Muzaffarpur, on N. elope of road to 
Darbhanp. 

Top of mile-stone 26 Muzaffsrpur, on N, edge of road to 
D a r b l ~ a n ~ a .  

On N.N.E. side of c ~ l r b  of Pancham Lal's well, near S, edge 
of road, in mauza Bharatti. 

TOP of mile-atone 28 Moraffarpur, on N. edge of road to  
Darbhauga. 

1 
TOP of mile-stone 29 Muzaffarpur, on N. edge of road to 

Darbllanga. 

On W. end of N. parapet wall of mad bridge nernsa l a h n i  
nadi, in mauza Kansi, the western of two I~ridges, al~out 100 
feet apart. 

Top oE mile-stone 30 Muzaffarpur, on N. edge of road to 
Darbhanga. 

Top of mile-atone 31 Muzaffarpur, on N. edge of road to 
Darl~hanga. 

Top of mile-atone 32 Muzaffarpur, on N. edge of road to 
Darbl~anga. 

011  W.N.W. side of curb of Harnanan Lal's well on N. 
side of road, in malrza Maulviganj. 

G.'r-s. On N. end of 2nd pared step on eastern entrance to - 
U.". Wahid Al i  Khan's maajid in moh~illa ILohillaga~~j, Dar- 

bhanga. 

Designation 
Bench-marks 

Geodetic 

i a 
i j j  

49 ; 

50 

61 j 

52 i 

53 

51 
55 : 

06 

67 : 

68 : 

69 i 

a . - 
: 59 

60 

61 : 

62 

63 1 

: a - 
. 63 

of 

T"iEf,"- 

~4 
79p 

BM 26 
72 F 
- 

B E 6  
7 2 ~  

B=7 
7 2 ,  

B x e  
72 I? 

B E 9  
72 I? 

BXO 
781c 

E&!! 
72 P 

BM.,~ 
i2 N 

BxR 
72 F 

- BP,I( 
72 l! 

s w . a s  - 
TA F 

72s 

72 

B!!8 
72 F 

BX 
72 Y 

Bz* 
72 P 

E l  
111r 

comoted Elevation 

b n a m i o  I 
feel 

167.909 

164.480 

164'754 

164'191 

163'523 

161.951 

161.839 

163.224 

161.521 

162.024 

161.495 

162.760 

162.866 

163.575 

1 6 1 . 3 7 ~  

164*872 

161'397 

165'753 

O r l h w  

fael 
16;.8B4 

164-729 

164.166 

163'498 

161.926 

161.814 

163' 199 

161,496 

161'999 

161,470 

162'735 

161'841 

163'550 

161'346 

164'847 

' 6 1 ' 3 7 3  

165'721 



DESCRIPTIONS AND REIQBTS OF BENCH-MARKS. 399 

Main-Line 71. (Goralihpur t o  Purnea). 

Denoription of Bench-murkm 

Top of mile-stone 34 Muzaffarpur, on N. edge of road to 
Purnea. 

Top oE mile-stone 36 Muzaffarpur, on N. edge oE road to 
Purnea. 

On E. end of S.E. wing wall of hridge in mauza Sara, 
about 100 yards E. of beuc11-mark No. 65. 

On ground level mark-stone of Rnsantpl~r G.T. Survey Toner 
S t a t i ~ ~ ~ ,  ]at. 26'4' l5'.40, I O I I ~ .  85' 59' 26".87. A principal 
station o l  North Parasniith Meridioual Series. (Por full des- 
cr ip t io~~ see Syuoptical Volume). 

G.T.8. On paved edging of verandah floor (E. face) of Harcharan -- 
u.bi. SIIIZUI'Y sl~iwula, near southern of three doors, iu mauza 

K harrhua. 

Top of mile-stone 39 Muzaffarpur, on N. edge of road to 6 7 ,  1 1216 .z  l p u r n e a .  
Top of mile-stone 40 Muzaffarpu:, on W. edge of road to 

Purnea. 

On ground level mark-stone of Chotaipati G.'l'. Survey 
Tower Station, Int. 26' 13' 85".89, loag. 85' 59' 01'.86. A 
principal station of North Parasnath Meridioual Series. (For 
full description aee Syllopticul Volume). 

Top of mile-stone 41 Muzaffarpur, on N. edge of road to 
Purnea. 

Top of mile-stone 42 Muznffarpur, on N. edge of road to 
Purnea. 

Top of mile-stone 43 Muzaffarpur, on road to Purnea, near 
briinclling oE road to Mndhbaui. 

Top of mile-stone 44 Muzaffarpur, on N, edge of road to  
Purnea. 

9 - E  On N. side of paved edging of cel~trnl veranda11 doorway 
n.M.  of E. fnce of 1)arbhange Raja's shiaala, in mauza Mo- 

han-Barinun. 

Top of mile-stone 45 Muzaffarpur, on N. side of road tc 1 1 2 2 2 a 4  1 Pllrnea. 

a.T.s. On N. end of 4th step, from ground, of W. flight of 
n.rd. Jamal Ali's well, about 36 yarde S. of road to Purnea, 

ill mauzn Shukri Nawada. 

74 1 1 1 , 1 Top of mile-stone 46 Muzaffarpur, on N. edge of road to 
Purnea. 

Carrecled E l sv~ t ion  



4400 PRECISE LEVELLING I N  INDIA,  1858-1900. 

Main-Line 71. (Gorakhpur to Purnea). 

Design~rtion of 
Bunch-l narks Uistnnce 

from l)esoription of Uench-mrke 

Top of mile-stone 47 Muzaffarpur, on N. edge of road to 
~ u r n e a .  

Top of mile-stone 48 Muzaffarpur, on  N. edge of road to 
~ u r n e a .  

Top oE mile-stone 49 Muzaffarpur, on  N .  edge of road to  
Pur~lea.  

Top of mile-stone 50 A,Iuzaffarpur, on  N.  edge of road to 
Puruea. 

On grouud level mark-stone of Harpur G.T. Survey .Tower 
Station, ]at. 26' 15' 24".81, long. 86' 8' 15".03. A principal 
statton of North Parasnath Meridional Series. (For full des- 
criptiou sre Sytiol~tical Volume). 

Top of mile-stone 51 Muzaffarpur, on N, edge oE road to 
~ u r n e a .  

Top of mile-stone 52 Muzaffarpur, on N. edge of road to 
Purnea. 

O n  E. parapet wall of culvert leading from road (Muza- 
ffarpur to Purnea) to Sarso village. 

Top oE mile-stone 53 Muzaffarpur, 011; N. edge of road to  
Yuruea. 

Top O E  mile-stone 54 ~ " z a f a r ~ u r ,  on  N ,  edge of road to  
Purllea. 

Top of mile-stone 55 hiuzaffarpur, on  N. edge of road to 
Puruea. 

U.lll. On 2nd step of f igh t  adjoining IT. side of large pakka 
flight of steps on N. edge of Uabtl Ranwnli's tank, 
nearly 60 yards S. of road, in  luauza Sarap-Sima. 

Top of mile-stone 56 M u ~ a f f a r ~ u r ,  on  N. edge o t  road to  
Pnrnea. 

To11 oE mile-stone 5 7  Muzaffarpur, on  N. edge of road to 
pornea. 

Top of nlile-atone 58 Muzaffarpur, on E.N.I .  edge of rond 
to Purnea. 

'Pop of mile-stone 59 MuzaSarpur, o n  E. edge of mad to  
Purltea, 

Top of mile-stone 61 Muzaffarpur, on N. edge of road to 
Puruea. 

Top of mile-stone 63 Mnzaf fa r~ur ,  o n  N. edge of road to 
Puruea. 

75 i 

76 ; 

77 i 

78 ; 

1 . - 
I 78 

79 1 

80 1 

81  : 

82 : 

83 i 

81 

i a . - 
i 84 

85 i 

86 

87 : 

88 : 

89 : 

90: 

Corrected 

fert 

1 6 6 . ~ 7 ~  

162.76~ 

1 6 2 . 8 1 ~  

1 6 3 . ~ 8 ~  

161.672 

163.879 

162.~3j9 

159.686 

161.684 

158.434 

160.899 

167.684 

163.853 

164.026 

16.5'684 

1 6 1 . ~ ~ 4  

1 . 5 7 ' ' ~ ~  

~ ~ ~ " 7 ~  

BM.7 - 
71 J 

B z  
72 J 

- 

Elerstion 

Orthometric 

frtl 

166.349 

162.141 

162*781 

161.646 

163'853 

162.333 

159.661 

161 '658 

lj8'409 

160.~73 

167.~51 

163'827 

164'@ 

165'658 

161'79b 

1~7.865 

160'15' 

mika 

'24'4 

"5'4 

B31.9 
72 J 

BM.10 
72 J 
- 

BM.1, 

B x 2  
72 J 

BM.13 
72 J 
---- 

l 1 8 f . 1 ~  -- 
72 J 

51.15 
72 

BJf 16 

BM.17 
72 J 
---- 

~9 
72 J 

~9 
7 3 j  

EMu 
72 J 

BM.21 

BM.22 
72 J 
- 

B M 3  
72 J 

BM." 
72 J 

' 4  

"7'4 

229 ' 9  

228'5 

"9'5 

229 '9  

'3O.5 

'3' '5 

'3"5 

233.3 

'33'5 

'34'5 

235'6 

236'6 

238.6 

240.6 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 71. (Gorakhpur t o  Purnea). 

Desirnation 

Geodetic 

91 / 

92 

93 

9-1 ; 

95 ; 

96 

97 ; 

98 i 

, i - a 
i $18 

99 i 

100 j 

: a fi 
I b 

c . - .- ; 103 

j 

102; 

103 

104 : 

- 

Distance 
from 

Qorakhpor 

milea 

24r '7 

242'7 

'43" 

'45.9 

'47.9 

248.9 

250 -0 

2j0.9 

251.0 

252.2 

256. 1 

z58.0 

259'0 

259'5 

261.15 

273'6 

276'5 

of 
Bo11cl1.u1srk8 

v ~ o p o g r a .  

pllic 

BM.26 
72 j 

= 
72 j 

8 x 7  
72 J 

~e 
72 J 

I33 
7 2 5  

72 J 

72 J 

72 J 

~h1.33 
72 J 

"M3 
72 J 

"M.3' 
72 J 

?Ke 
7 2 J  

7 2 5  

D e e  
72 J 

BM.89 - 
72 J 

0"'40 
7 z  

7 a ~  

BM.2 
72s 

Description of Bench-rnmrk~ 

Top of mile-stone 64 Muzaffarpur, on N. edge of road to 
Purnea. 

Top of mile-stone 65 Muzaffarpur, on N. edge of road to 
Purnea. 

Top of mile-stone 66 Mnzaffarpur, on N. edge 01 road to 
Purllea. 

Top of mile-stone 68 Muzaffarpur, on E. edge of road to 
Puruea. 

Top of mile-stone 69 Muzrffarpur, on E. edge of road to 
Purnea. 

Top of mile-stone 70 Muzaffarpur, on %. edge of road to  
Purnea. 

l'op of mile-stone 71 Muzaffarpur, on E. edge of road to 
Purllea. 

Top of mile-stone 72 Muzaffarpur, on N. edge of road to  
Purnea. 

G.T.S. - On top of S. end of eastern of 3 piers of road bridge 
U.". across Tllalaa Dhar, in mauza Tengraha. 

Top of mile-stone 73 Muzaffarpur, on N.E. edge of road to 
Purnea. 

Top of mile-stone 74 Muznffarpur, on N. edge of road to 
Purnea. 

0.T.s. On stone edging over sill of E. doorway of Nanhe Babu's - 
U.M. shiwaln, uenr N. side of road, in mauza Bakaur. 

O.T.R. On stone sill of E.  doorway oE Dala Babu'a maudir, near 
U.M. S. side of road, in mnuza Sukhpur. 

a.T.s. On W. sidc plinth of Babwen Babu's shiwala, on N. 
KM. side of road, iu mauza Sukhpur. 

On S.W. side of curb of Debidin Austi's well, on N. edge of 
mad, in Hnlha hzn r .  

a.T.9. Emhedded in a mound, 2 chains N.N.E. of Barmdeo's 
'I'han, about f mile S.S.E. of Parsurmon, in Iunuza 
Parsoni. 

On platform on 9. aide of well at  Chintawan Than, about ) 
chain S. oE road, in mnllza Narha. 

On platform on N.N.E. side of Pandit Siannth Jha's well 
on S .W.  side of rond alld S.W. W. of Cl~audlluri HarcharanJe 
shiwaln in Sirlgesnr Thau. 

Corrected 

Dynamic 

fed 
156-825 

157.517 

153.463 

152'375 

150'388 

148'842 

148.477 

143- 451 

143.279 

145'523 

143.289 

145'457 

147.218 

153.485 

149.655 

150'322 

150.035 

151 '432 

Eleralion 

Orthometrio 

feel 
156.801 

157.492 

153.439 

I j2.352 

150.365 

148'820 

148.455 

143'430 

143'258 

145.501 

143.258 

145.436 

147.196 

153.463 

149.633 

150'301 

150'014 

151 '41 I 



PRECISE LEVBLLINQ I N  INDIA, 1858-1909. 

Main-Line 71. (Gorakhpur t o  Purnea). 

Designntion of 
B e l i c b - u ~ ~ r t s  Dietsnce 

f r n ~ n  Description of BencL-111erk8 

- G.T.9. Madl~apur Bench Mark NO. 1. On nail head on Tralril 
U.". Sl~eikli Blumtaz I-Iusain'~ well, to  E.N.E. side of plat- 

form. 

Madhapur Bench &lark No. 2. On nail head, embedded 9 
inches from N.E. corner oE Vakil Sheikh AIumtax Husain's masjid. 

Q.T.9, Singesar Than Bench Mark. On E. end of 3rd stone 
step of stairs le:tdit~g to s o ~ ~ t h c r n  cntrance to aute-room 
oE Cl~audhul.i Harcharau's sl~i\vnla, on E. side. I 

On N.N.nr .  side of curb of Bansi Thakur's wcll, S. oE road, 
in mauza Gauripur. 

G.T.S. On N. side of curb of Tilrk Kumhar's pakka well in -- 
".U. Rnibl~ir village. 

G.T.8. Hindolwa (hladheli) vil!age Ber~ch Mark No. 1. On -- 
U.u. S.lV. side oE curb of AIohri Marrar G~vala's rrcll. 

On crrrb on S.  side of lllanah llfarrar Gwala's well (No. I ) ,  
in Rindolsa (Madheli) village, N. of cart track from llaibhir 
to l ta~~ipat t i .  

??? Hindnlwa (Marlheli) village Bench Mark No. 2. On 
U-N. S.S.W. side of curb oE XIa~~rhh Xlarrar GwalaJs well (NO. 

2), on N. edge of cart track from Raibhir to Ra~~ ipa t t i .  

On N.N.W. side of platForm, 1 foot below top of cnrh of 
Gopal Maudal's mell, 40 feet S ,  of cart track in Basantpur village. 

G.T.a. Rnniprtti vill;lge Bencll Xlark. On platform srtrrounding 
u.ol. curb, and alongside of southernmost of 4 trrlsi pillars 

built at corners of Kanaiya La1 Mandar's mell in com- 
pound of 'rliukur Dwara. 

Oa block of masonry near well to S.W. of Kotgaon Fac- 
tory. 

On N. side of 1st Vat. below reservoir nt Kotgeon Fac- 
tory. 

On ground level mark-stone of Rarnnraar G.T. Survey Tower 
Station, Denrl~ Mark No. 1, lat. 2 G 0 '  9"."5, long. 87O 1' 37"'09. 
A principal station of North-East Longi tudi~~al  Series. (For full 
descriptiou sre Synoptical Volume). 

Rnrnnagor Rlock-stone Beocl~ Mark No. 2. Embedded N.N.E. 
of central pillar of Ramnagar Tower Station and 41 feet from its 

centre. The lettera ?& are engraved to  indicate position of 
bench-mark. 

i : -  

i 104, 

j , - 2 
i 1 ~ 4  

: . - A j 104 

105 : 
. - j 
i 105 

i . - 
i lU5 

j 3 . -  
i ~ U S  

4 . -  : l U j  

i , - 5 
i LO5 

i so . -  : 155 

iG 
i 105 

6" . -- 
l 105 

! . - 6h 
i 105 

i 6c , - 
i 105 

Corrected 

Dynamic 

feel 

144.0~0 

143-4yz 

153.391 

150~417 

151 -414 

155.511 

158.667 

157'958 

157'105 

152.594 

152' 129 

1 5 5 . 2 ~ ~  

158,793 

1 5 8 ' ~ ~ ~  

n l f . 3  - 
i 2 J i  

BLS 
7 2 K  

E 6  
s ; t ~  

nlr.6 
7 2  1~ 

~ Z K  

B31.41 
3 5  

BM.42 - 
72 J 

nar.43 - 
7 1  5 

E 4  
52  J 

BX.3 - 
t s t r  

".! 
7 2 0  

n32 
7 2 0  

D& 
7PN 

B& 
72N 

Elerstion 

O ~ L I I ~ , , , ~ ~ , ~ ~  - 
j e d  

144.070 

143.472 

153.369 

150.396 

151.393 

1j5-489 

150.644 

157.93~ 

157'0~3 

152'572 

152'108 

~ 5 ~ ' " '  

'58'771 

158'799 

milea 

280.8 

280'8 

276'5 

2;6.9 

283 .o 

284-4  

284'6 

284.6 

285'9 

289'3 

2Y3'2 

v 3 . 3  

30"8 

3 0 ' ' ~  



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 71. (Gorakhpur to Purnea). 

Designation 
Dcnch.nlarks 

Geodetic 

j 7 , - 
: l o 5  

i 8 . - i 10; 

i 9 . - 
' 105 

106 j 

iL 
: lU(j 

i 2 . - / luti 

107 i 

: . -  1 
I lUi 

\ ,: 

108 i 

: 1 
; ,G 

i 

" - 
i lUM 

Distance 
from 

Gorakhpnr 

mile8 

298'3 

299'6 

299'7 

287'7 

2YY'7 

2H9'7 

~ ~ 6 . 8  

297- 1 

2y9'2 

300'0 

300.0 

300'9 

of 

TopoKm. 

B Z  
7 1 0  

BM.4 
7 2 0  

"2 
' i u  

nnr.rs 
72 J 

BM.46 
72 J 

snr.47 
72 J 

- BzF 

B x o  
72 J 

7 2 J  

D h f i a  
72  J 

B8f.63 
725 

Description of Bench-mnrka 

G.T.S. Murlignnj village Bench nlark. On stone slnh embedd- - u.". ed on N.E. side of platform of I Subhall Shah's well. 

Dighi (Harisarpnr) Bloc\(-stone Bench nlarlc No..]. Em- 
bedded 41 Ceet N.N.E. ot celitrnl pillar of Digl~i Tower Station. 
The letters %$ are engraved to indicate position of bench- 
mark. 

On level mark-stone of Dighi G.T. Survey Tower 
'Station Rench Mark No. 2, Int. 26' 62' 14!'.61, long. 86' 
69' 54".62. A principal station of North hfaluncl~a Jleridioual 
Series. (For full description see Synoptical Volume). 

Latona Bazar Bench Mark No. 1. On iron nail driven into 
post adjacent to N.W. side of well. 

On ground level mark-stone of Latona G.T. Survey Towe: 
Stntion, Berlch Mark No. 2, lat. 26' 7' 23".33, long. 86' 63 
19".~kB. A principal station of North-East Longitudiual Series. 
(For full description see Sy nopticnl Volun~e). 

Latona Block-stone Bench Marl( No. 3. Embedded 40 feet 
~ l u c  N ,  of cciltlal pillar of Latolla Tower Station. The letters 
( i . T . S .  --- L;,M. are engraved to indicate position of bench-111ark. 

1I)nrnothra village Bench Mark. On N.W. side of 
U.M. platl'orm, 3 feet from curb of Josl~inatl~ Ujar's well, ill 

pargalla Elaraut, on road from Singesar Thau to Diwan- 
ganj village iu ruauza Alainathpur. 

CT* Saurahjrtn village Bench Mark. On platform of rorlrt- 
B.U. pard, 3 feet N.of centre archway lending iuto Jau Khan's 

masjid in mauza Chilauni. 

Diwangnnj village Bench Mnrk. On head of iron nail driven 
into centre of curb on N.E. sirle of Goman Singh's ~rcll ,  130 
feet N. of road from Sapol to Pratabgalij in muuza Chilauui. 

On grolind level mccrk-stone of Diwangauj G.T. Survey 
Tower Stntion Bellch Mark No. 1, lat. 2ti0 1G 49".97, long. 8 6 O  
54' 211'.66. A principal station of N.E. Longitudiilal Ss~ieu. 
(For full description see Synoptical Volume). 

Diwanganj Dlork-stone neilch Llark No. 2. EmbeddEn 
Q.T.Y. 40 feet due S. of central pillar of tower. The letters are 

engraved to iudicnte position of bench-mark. 

Mauae Silkha N q a r  Bench Mark. On head of iron nail 
driven into platform, on E. side of curb of Keso Das Goaain's 
well. 

Corrected Elevation 

feet 

145.6;6 

139'435 

139.810 

I;I.OO~ 

171.938 

173.146 

190.791 

191 '392 

193'493 

190.633 

190-05.1 

1,98.700 

feel 

14ja6j6 

139.415 

139.790 

170.980 

171.912 

173- 120 

190.760 

191.361 

193.462 

~90.602 

190.013 

1.98-668 



404 PRECISE LEVELLING IN INDIA, 1858-1909. 

Designation of 
Beach-mark8 

Main-Line 71. (Gorakhpur t o  Purnea). 

110 i 

111 j 

112; 

i a 
. - 
j 1 

i 1 . - 
j 112 

i 2 . - 
i 112 

113 ;  

114 j 

Distance 
from 

Oorakhpur 

BM.56 - 
7 1  J 

n& 
inn 

Dl4 
i 2 N  

su.5 
71N 

B2 
72N 

72 N 

milw 

302'0 
Mnuza Pratabganj Bench Mark. On head of iron nail 

driven iuto S.W. coruer oE platform ill midtlle of Knrbala built 
by Kiri Chand Kalwar, 1 chaiu E. of Birband, 7 cllnius N. oE 
road from Sapol to Pratabgauj and 1 mile IY. oE Pratabganj. 

303'0 
On 3rd step of southern stairs of Hanuman's Than in Pra- 

tabganj bazar. 

304'3 

31 1 . 8  I Destroyed. ... ... ... ... 

0.T.S. hfauza Ilmpatti Bench Mark. On step leading to plnt- 
form on E. side of Lala Afajlis Ilai's rnandir, having 
a small shiwala at  S.E. corner. 

311.5 Destroyed. ... ... ... ... 

320.6 
Q.T.9. at Khapdall Indigo Factory. On S.W. corner of 2nd or - 
tl.M. lowest OE southernmost pair of vats. 

326'0 G.T.S. Ghiba Block-stone Bench Mark No. 1. Embedded 
u.hl. nearly 3 chains due 8. of tower atation. 

326'1 
On grourld level mark-stone of Ghiba G.T. Survey Towe: 

Station Bench Mark No. 2, Iat. 26" 11' 1". 19, long. 87' 12 
1".47. A principal statiou of Nortll-East Longitudiual Series. 
(For full description see Synoptical Volume). 

329'2 
G.T.S. M a n z ~  Jerwah Bench Mark. On centre of curh on 

b h l .  W. side of Ihbu  ltam Mnndil's ~vcll, 2 clrnins S.E. of 
33rtl mile-post on road from Yurnen to Nathp~rr. 

337'6 

O.T.9 
75' from pillar. The letters are engraved to indicate posi- 

tiou of bencll-mark. 

g . x  nlauza Gaumanti Bench Mark No. I .  On centre of 
u . ~  only step lending to  platform on S. side of Sobnath 

hl~ssar's shirala (the smaller oE two). 

337'7 
G.T.S. blanzn Onuma~lti nlock-sto~le Bench Mark No. 2. 
u.bl. ICn~bedtlerl 3 chain3 due W. oE road and 15 chnins from 

B.Xl. No. 114, 18 chains from John hlaguire's tomb and 

340'7 
G.T.9. Baseti village, Bench Blr~rk. On centre of curb on S. 
Ir.hl. nide of Kanl111r Thnb;urJs well at  S. end of village, 

and 33 feet E. of road. 

342'8 
a.T.13. Mauza nnusi, nench Mark. On centre of curb on E. 
u.bi. nide of Uabu Goriud Sirlgh'e (oE Pllarkilr) well, to N.E. of 

road. 

343'1 
Bausi Bazar, nench Mark. On head of iron nail driven 

into centre oE curb on N .  side of Iludad Ali's well, 3 cllaius N. 
of 19th mile-post from Purnea. 



DESCRIPTIONS AND EIEIGHTS OF BENCH-MARKS. 

Main-Line 71. (Gorakhpur to  Purnea). 

Description of Bench-mnrkn 

Q.T.fi. Manza Phnrkia, Bench Mark. On E. side platform of 
n.M. aell, 9 iuches from c l~t l )  of' Imdad Ali's well, 16 cl~aitls 

N. of road, and 3 clrail~s W. of mosque. 

G.T.S. Mnuan Jngeli, Renclr Mark. On platform OII S.W.  side 
of lliln Null11 Silrgl~'s well a t  I ihal;~ Glrat, 83 feet N ,  of 
road. 

0.T.s. Mnuza J q e l i ,  Bench Mark. Enpraved 3 rcet from outer 
u.M. wall of vrrantl:th and 5 feet from rerrtre (IF  orilrripal 

arclrnay Iestiil~g illto verar~dal~ of Lila N~r rd  S i l ~ ~ l r ' s  
slrinala platform, at Iillala Ghat (also c;rlletl Dai-ji-ki-~rrstlr). 

0.T.s. h,lar~xn nalanh,  Iknch Mnrk. On platform o t ~  W. fiirle -= of Teli Hhola Salr's (of Hatteli) ~ c l l ,  33 reet N. of road. 

G.T." Mn11xn Dell i~anj,  necch Mark. 1 foot from N. e t~d of 
1,)wcr of two steps lendi~tg up to pl:~rforrn. trrl W ,  side of 
Bitlpa Nantl's well, at 7th nrile-post from I'ltrt~ea. 

2 . E  Marrxn Dap\rarn, Bcnclr Afark. On ~rlatform on N.W.  
u.". side, 2 Feet from curl) of Rasn~atia Kaln,;uan's well, on E. 

side of road, and 7 cl~aitls S. of 4th mile-post fro111 Pur- 
nea. 

. . .  ... . . .  ... Destroyed. 

. . .  Destroyed. ... ... . 

G.T.R. P l ~ r ~ ~ e n  Block-stone Bench &lark No. 5 .  Embedded 
B'M' nbout 13 itlclres Ijelow grootrd level nt back or \V. s ~ d e  o f  

Joitit hfagistrate's liacllnhri, the most so~~tlrerly hlock of 
buildit~gs oE Collector's offices, 40 fcet from wall at n point 40 
feet from S. end of I )~~i ld i l~g ,  and 8 feet E. of pillar on which 
1cttel.s B.M. are engravetl. 

T.S. P ~ ~ r n e a  Bench Mark Nu. 6. 0 1 1  N.E. corner oE p l i l~ l l~  - 
U.M. of Mr. C. ShillitrgT~rrtl's house, OI I  old racc course, 

uorther~rmost outside cluster of 3 columns supportirlg 
porticos. 

Corrected Elevation 

Dynmlir 1 Orthomctric 

nietnncc 
from 

Gornkhpnr  

miles 

346'R 

351'9 

355"9 

353'4 

35j'0 

358' 

359'6 

360.9 

361 ' 

3fj2.1 . 
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PRECISE 1,EVELLING IN INDIA, 1858-1909. 

Main-Line 72. (Dildarnagar to Pirpanti). 

Desi~nntiot~ of 

fmm Description of Uench.marka 

G T s  a t  Dildar11ag:lr. Stone l3.14. en~betllled 12 pace3 from 
n.U. N.E. c,orller I I C  15.1. ra1l10ay s t a ~ i u l ~ ,  uppos~te Ji. side eo- 

trauce to plarfurln. 

To!) of lower atel) oE N.E. fligl~t of stairs of I<amiria villnge 
well, "11 S. of road. 

'I'op of pnrapet of culvert, N .  side of road opposite Stud 
Mitsjitl, Burar. 

Tllp O F  parapet oE bridge, at junction of roads, near E. corner 
of Ilusar Furt. 

Tn(p of lowrr step of K.W. flight of stairs oE well, on S. side 
of ~ : I ~ I I  road, i ~ t  E el111 of biraar, Uuxal.. 

TIPII of parapet of Al~rorn bridge. :tbn~lt l~nlFmay between 4211tl 
and 43rd mile-stones I'ru~u Arrel~,  iiud a~ruur 2 u~iles I$, of Uuxar. 

Top of parapet of Bl~ojpur bridge, near 36th mile-stone From 
Buxur. 

G.T S. Rel~ch-\fark, Nnwa Rngh. Stone l3.M. ernl~rrltletl 
at  j11111.tion of  111ain rllatl Froll~ I111xitr w i t t ~  :i ro;ld F I . I ~  Dutnraol~ 
raila ay st:t~iun, close I)y 31.tl1 t r~ i l e - s t o~~e  I ~ ~ I I I  Art.al~. 

'I'ol) of 11p0er step of  N a s a  I la~l1  wpll, ~ I ~ I I I O S ~ I R  R.34. No. 
8 at  juuctiuu uE road f r o u ~  Uuxar wit11 a ~ ~ u ~ l ~ e r  tu Cllhota Ul~ojpur. 

R i ~ l ~ t  hand corner (na yon nac~nd)  of 2nd step of N. fliqllt 
or st;ulu of wrll, junt off the rnaiu ruad, crud exactly oppuslle 
3:211d tuile-stme fr1,rn Arrah. 

1'111) of pernpet of I)ritlge at  j u t ~ r t i o ~ ~  with wing mall of N . E  
corllvr, o t ~  111:iin road to villagc u f  Nuiiou, uear 29th 111ile-stulle 
trorn ,\rl.ah. 

011 mnrk-stonc on top of tower of  Nuaon G.T. Survey 'l'ovrr 
S ta t ia )~~,  Iat, 2 5 O  34' :ji1'.9I, Io t~g ,  84' 14' lit '.8(i. A p~,i~~t. i l~; i l  
nt;trion of I I I I ~ I I R O I ~ ~  Mcridioui~l Series. (Fur full dcscrip~iul~ 
see Syl~optical Vulu~l~e) .  

'l'op of n~ile-stone No. 21 from Arrah. 

Top of lower atep of well, just off road on W.sidcof Belauti 
vil1agc. 

Centre of rond a t  level crossing, Bel~ea railway ststion, near 
445th 111ile-atone hum Calcutta. 

Level of rails a t  centre of Belles railway atstion. 
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Dl7SCItIP'I'IOSY A X D  IIEIGII'I'Y OF BENCII-MAItK3. 

Main-Line 72. (Dildarnagar to  Pirpanti). 

Drsi2rl~lion c ~ f  
U0111.ll.llllll.kl 

Corrected Elevntion 

Description of Bench-marks 

l'latform coping, K. side, W. corller of Belles railway sta- 
t iol~.  

Level of rails at  cel~tre of Arrah railway station. 

(;.T S. n r n r l ~  h'lavk, Arvah. Stone 1% 34. rrnhrtldetl 4 paces 
From foot of \\.. eettl OF gootls ~ I : I T F ~ I ~ I I I ,  N .  s~gle o f  t11.ral1 rail- 
\V;I,V S I ; I I ~ ~ I I ,  a11d ;j paces inwarils from p r o l u ~ ~ g i i ~ i u ~ ~  of face o i  
p ~ a ~ f o r ~ u .  

Top of parapet oE culvert, Ileal. 430th mile-atone from Cal- 
cutta. 

Level oE ruils opposite s i g ~ ~ a l  post, W. end oE Son bridge. 

Level of rails, E. end oE Son bridge. 

Level oE rails a t  centre of Uilita railwily st:~tion. 

Top of parapet of railway culvert, uenr 400th mile-stone 
from Calcl~tta. 

Level of rails at  centre of D i~~npore  railway station. 

G . I 1 . S .  Rcncl~ Mark, Dinnpnre C l ~ l ~ r r h .  Cantonment I3 XI. 
No. XIV, 011 11;1il l~eatl to s side of c~~urc l l ,  W. of porricu, on 
fl,~or betweell pl iut l~ aud drailr. 

... ... ... ... l>estroyed. 

Level of rails a t  level crossing, W. OF Bankipore railway 
stntiolr. 

... ... ... ... Destmy ed. 

To11 of lower ntep of mait1 entrance to Rankipore church, 
nl~out 1 fout f r o~u  right haud curuer as you euter. 

... ... ... Destroyed. . , . 

... ... ... ... Destroyed. 

... ... ... ... Destroyed. 

Level of rails, E.I. railway, opposite 393rd mile-stone. 

Level of rnils a t  centre of Futwah railway station. 
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4&8 PRECISE LEVELLINa IN INDIA, 1858-1909. 

Main-Line 72. (Dildarnagar to  Pirpanti). 

Deeiparion of 
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Duscriptiou of Bench-marks 

see Synopticol Volume). 
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'39'0 

139'0 

1 5 ~ ~ 5  

156.5 

193.0 

205.2 

206'2 

208'0 

Top of pnrapet of bridge, E.I. railway, near 386th mile-stone 
from Calcutta. 

O n  mark-stoue on top of tower of Phulwaria G.'I1. Survey 
Tolifer Station, Int 25' 80' 2ti".?O, long. 85' 21' .',''.78. A 
pr i~~cipa l  s t a t i o ~ ~  of C l ~ e l ~ d w a r  Meridional Series. (For full des- 
c r i p t i o ~ ~  see Syuoptical Volume). 

Level of rnils at  ceutre of Bukhtiarpore railway station. 

Bukhtinrpore G.'I'.S. Bench Mark. Stone R . M .  ernhedded 
13  feet E. of s t a t i o ~ ~  house, aud 4 feet N. of back wall of plat- 
form to  N. side of stution. 

Bar11 Rnilmny Beuch Mark. Black mark on 1st bridge, JY. 
of railway rtariou. 

Bar11 G.T.S. Bench Marl'. Stone 13.M. ernhedded 13 feet 
Mr. of N.  side of plar.lor111, 39 feet N.E. of water txuk, at14 138 
feet E. of railway bridgc. 

G.T.S. Bench Mark, Mokarnel~. Stone B.M. embedded on 
X. side of railway stution house aud 3 3  feet S ,  oE well. 

On coping of platform, centre of Mokameh railway station. 

Level of rails, centre oE Mokamel~  railway station. 

Lirclieeserni G.T.S. .flencl~ Mark. Stone B.M. embedded 
R few iucl~es helow surface of ,g-round, near S .E  corller of Hiudll 
temple, 17 feet from corller on prolongation oE S. side, near 
3l11sulmn11 m o n u ~ n e l ~ t ,  erected to h,lalilc Sah~l) ,  at  jul~ction of 2 
roads a t  entrauce to village of Balguda, 2 miles W. of Luckee- 
serai. 

Irerel of road oppo8ite mile-atone No. 46 from Bl~npalpur. 

Top of pnrnpet of  culvert a t  W. eotrnnce to Bclrn hamr.  

Monghrr  G.T S. Bench Mark. Stone R Y. cmbd(lcd oppn- 
site reutre of porcl~ nt main e r ~ t r ~ n c e  to Cl~urch  (in Ibrt), 32 
pacea From porcl~ and 8 pacee from churcl~yartl p a l i ~ ~ g .  

On upper merk-stone of Pirpnher G.T. Survey Hill Station, 
lot. 25' 22' ;39*.95, long. 88°30'45e.87. A scc:oudary atatloll 
oE Nolth Parnsnath Meridio~ltll Seriea. (For Pull description 

131'Yl1 

119' l R 5  

~ 4 7 . ~ 4 ~  

332'575 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 72. (Dildarnagar to  Pirpanti). 

Description of Bench-mark# 

Top of mile-stone No. 30 trom Bhagalpur. 

Top of mile-stone No. 27 from Bhagalpur. 

Level of rails, centre of Bariarpur railway station. 

Top oE parapet of railway culvert, near285th mile-stone from 
Calcutta. 

Sultangunge G.T.S. Bench Mark. Stone B.M. embedded 1 
foot from bnclc of centre of shunt line pla~form, at  N.W. corner 
of railway station. 

Level of rails, centre of Sultangunge railway station. 

Destroyed. ... ... ... ... 
Level of rails, centre of Bhngalpur railway station. 

On mark-stone on top of tower of Barari G.T. Survey Tower 
Station, lat. 25" 15' 48".21, long. 8 i0  0' 5GV.97.  A principal 
statiou of Nortli RIalu~icIi:~ hieridional Series. (For full des- 
cription see Sy~iopticnl Volumej. 

Top of upper step lending from porch into Bhagalpur 
Church (about same level as church floor). 

Coping of platform on S.W. corner of Bhagalpur railway 
station. 

Coping oE S, platform, centre of Ghogha railway station. 

Level of rails, centre of Ghogha railway station. 

Railway bench-mark, about 251 miles from Calcutta. 

Railway hench-mark, near 216th mile-stone from Calcutta. 

G.T.S. Bench Mnrk, Colgong. Stone B.M. embedded on 
N.W. corner O E  p l ~ t f m m  of ruilway station, on prolongation of 
wsll, and 4 feet from it. 

Level of rails, E. end oE Colgong railway station. 
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PBEOISE LEVELLING IN INDIA, 1868-1909. 

Main-Line 72. (Dildarnagar to  Pirpanti). 

Distance 
from 

Dildnrnngar 

milet 

,66. 

" 9 . 5  

~ 7 ~ ~ 8  

274 ' 5  

~ 7 4 ' ~  

Denmiption of Benoh-marks 

Railway bench-mark, near 24lst mile-stone from Calcutta. 

Top of parapet of railway bridge, near 238th mile-stone from 
Calcutta. 

Railway benchmark, about 2333 miles from Calcutta. 

East Indian railway. Level of rails, opposite 233rd mile- 
stone from Calcutta. 

G>L Block-stone Bench Mark No. 4. Embedded at N.W. 
corner of Pirpanti railway station house. 

Denipnntion of 
Bench-mnrks 
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DESCRIPTIONS AND REICtHTS OF BENCH-MARK9. 

Main-Line 73. (Puruea to Pirpanti). 

Dietance 
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o .o  

0 . 7  
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Description of Bench-marks 

G.T.8. Purnea Block-stone Bench illark No. 5. Embedded about 
12 inches below grourld level at Imck or 11'. side of Joint 
Magistrate's kachnhri, the most s o ~ ~ t l ~ e r l y  block of build- 

ings of Collector's offices, 4.0 feet from wall at  a point 40 feet 
from S. end of building, and 8 feet E, of pillar on which letters 
B.M. are engraved. 

Top of mile-post, Karagolaghat 26 miles. 

Top of mile-post, Karagolaghat 25 miles. 

nlauzs IIarda, Bench Mark. On N.W. corner of stone slab 
inside "llarda Matll" or Rabn Rattan ChandJs shimala, 6 chains 
from road ou N. bank of Harda Jhil. 

Top of mile-post, K~ragolaghat 23 milea. 

Top of mile-post, Karagolaghat 22 miles. 

Top of mile-post, Karagolaghat 21 milee. 

G +  On centre of E. parnpet wall, 5 feet from S.W. end, of 
U.M. culvert over Pl~iriani nadi, iu mauzn Benadpur. 

Top of mile-post, Karagolaghat 20 miles, on S.E. side of 
road. 

Top of mile-post, Karagolagl~at 19 miles, on E. side of 
road. 

G.T.9. On curb of well, W. side, in Chatria Pir bazar, on E. 
B.M. aide oE road and 12 chnills 9. of 19th mile-stone from 

Karagolaghat, in mauza ilIosepur. 

Top of mile-poet, Baragolaghat 18 milee, on E. side of 
road. 

Q.T.S. Bench Mark. On N. wing wall of culvert in manaa 
Mainathpur, 36 chains S. of 18th mile-stone from Karagolaghat. 

Top of mile-post, Ksmgolaghat 17 miles, on E. aide of road. 

On 2nd step on N.N.W. side of Sohon La1 Kayasth'~ 
B.M. mc11, in mauza Gondwarn, E. of road, and 34 chains N. 

of 16th mile-post from Karagolaghot. 

Top of milepoet, Karagolaghat 16  miles, on E. eide of road. 

Desi~nntion 

Geodetic 

1 i 

2 j 

8 ; 

: , - a i 3 

4 j 

5 ; 

6 i 

7 1 

8 1 

9 j 

i a 
! <  

10 j 

i a 
, - i 10 

11 ! 

12 j 

13 j 

. 

of 
Dencli.mnrks 

Ty{g*- 

%3 
72 o 

72 u 

B= 
7 2 0  

B~ 
72 0 

~ ~ . 3 0  
72 0 

BM.91 
7 2 0  

BE 
7 2 0  

BX~ 
72 0 

BM.94 
72 0 

%6 
72 0 

DM26 
7 2 0  

B 2 7  
7 2 0  

B* 
72 o 

-- BMJB 
7 2 0  

BA. 
t a  0 

E ~ ~ A I  
72 0 

Corrccted Elemtion 

Dpatnic  

feet 
I 1be~18  

121'096 

121'0;j 

115'014 

119.984 

119'313 

117.801 

119.482 

119.013 

117'379 

118.035 

I 18.777 

110-pol 

114.878 

I 15.958 

I 16.154 

I OrLhornetric 

feet 
118.313 

121-081 

121.060 

I 15.000 

119.969 

119'299 

117.787 

I 19.468 

118.999 

117'366 

1 1 8 . 0 ~ 1  

118.764 

1 ~ 0 . 6 8 8  

114.865 

115'945 

I 16-  141 



412 . PRECISE LEVELLING I N  INDIA, 1858.1909. 

Main-Line 73. (Purnea t o  Pirpanti). 

Desipntion 
Uench.lnnrks 

Geodetic 
-- 

14 i 

15 

16 i 

17 

18 j 

19 [ 

20 : 

21 j 

22 ; 

23 j 

24 ; 

25 i 

26 1 

21 ' 
28 1 

29 1 

Distnnce 
f roan 

Purueo 

milea 

11 '7  

1 2 ' 7  

2 .  

13. 8 

13 'Y 

14.8 

1 5 - 8  

17.0 

'' 

1 8 . 8  

1 

20.8 

21.8  

2Z.  

of 

Tzkm. 
DM.42 . -~  
71  0- 

1j1r.a - 
i Z  0 

nbr.4-i -- 
72  0 

1131.45 - 
71  0 

n=G 
51 0 

='I 
54 0 

B*9 
12 0 

Dx.4\6.8 -- 
72  0 

B X 0  
7 1  0 

031.51 
72 0 

B 2  
72 0 

nH.6? 
72 0 

RM.64 -- 
72  0 

BE6 
72  0 

= 
7 1  o 

= 
72  0 

Description of Bench-mwka 

'I'op of mile-post, Karagolaghat 15 miles. 

3Iauza Rasgara Block-stone Bench Mark. Embedded 
u.". in ridge 7 chains from 14th mile-post from Karagoln- 

ghat and bearing from i t  342'. The l3.M bears 94' 
from pakka pillar. 

Top OE mile-post, Karagolaghat 14 miles, on E. side of road. 

Top of mile-post, Karagolagl~at 13 miles, on E. side oE road. 

s x  hIauza Pl~ulbal.ia Bench Mark. On W. entl of 2nd or 
lower step on S. aide of Dai Chand Sarkar's well, in 
Gondwara bazar, adjacent to E. side oE road. 

Top of mile-post, Karagolaghat 12 miles, on E. side of road. 

Top of mile-post, Karagolaghat 11 milea, on E. side of road. 

TOP of mile-post, Raregolaghat 10 miles, on E. side of road. 

% Mauza Pachman Patti Bench Marl<. On W. parapet 
U.bZ. wall of road bridge over Pushtia Dhar, 4 feet 7 inches 

from its N. end. 

Top of mile-post at  highest point, Karagolaghat 9 miles, on 
E. side of road. 

0.T.R. Mauza Laclnnipnr Bench Mark. 7 feet from S. end of 
tl.hl. E. parapet wall oE road bridge over Kajra D l ~ a r  a. by 

9. of village. 

Top of mile-post, Karagolaghat 8 miles, on W. side of road. 

Top of mile-post, Kangolaghat 7 miles. on E, lids of road. 

Top d mile-post, Karagolaghat 6 milel, on E. nide of road. 

Top of mile-poat, Karagolaghat 5 miles, on W. aide of r o d ,  
at  highest point. 

Top of mile-post, Karagolnghnt 4 miles, on E. aide of road. 

Corrected 

D~ 

. feet 
115'512 

107-5126 

113-372 

I I 1.640 

108.36j 

I 10.189 

112,432 

108.516 

108.625 

110'536 

loy'908 

108.754 

109.597 

108'2.55 

!07'a90 

109'49" 

- 
E l e r e ~ i ~ ~  

Ollbomatric 

jet 
115.499 

Io7.914 

113.360 

11 1.628 

108-3j3 

I I O ' I I ~  

112'410 

108.504 

108'613 

11°'5'4 

109'897 

108'743 

109'58f 

108'144 

107"7' 

109'4~ 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Main-Line 73. (Purnea to Pirpanti). 

Dosignation of 
Distanca 

from 
I'urnea 

miles 

23'8 

24'8 

26.3 

26.6 

34'5 

34'6 

34'5 

36'8 

Bench-marks 

&odetic 

30 i 

31 j 

32 

33 i 

: . - I 
i 33 

i 2 
3 3  

34 i 

35 

TOPOG~E- 
pbic 

BM.68 - 
72 o 

~ ~ . 5 9  
7r 

B E 0  
72 0 

78 0 

e x  
7 2 0  

B X  
7 2 0  

n x r  
72 o 

DM.26 
72 0 
- 

Description of Bench.merks 

Top of iron mile-post, Karagolaghat 3 miles, on E. side of 
road. 

Top of iron mile-post, Karagolaghat 2 miles, on W. side of 
road. 

(f.T.S. Karagolaghat Bench Mark No. 1. On centre of most 
'1.N. sol~tl~erly opening of front verandah of D.P.W. road 

bungalow, 3 cl~ains W. of road. 

Top of Karagolaghat Block-stone Bench Mark No. 2. Em- 
bedded 100 feet from N.W. corner of Post Ofice compound, at 
nngle formed by main and branch roads to Post Office. The 
beucll-mark bears 178° from paklta pillar. 

5.:" Pirpanti n e ~ ~ c h  Mnrk No. 1. On centre of S. side of 
U.N. hlsi platform on N. edge of Jimach t m k .  

Pirpanti Bench Mark No. 2. On upper surface of masonry 
pillar of E. eud flood-gate of Jiwach tank. The inscription 
arrow-head and G.'L'.S.U.M. is engraved to  indicate position of 
bene11-rna1.k. 

Pirpanti Indigo Factory Bench Mark No. 3. 011  lowest 
step of flight of masonry steps leading from road to Mr. Griffith's 
house. An arrow-l~ead is ellgraved to  mark position of I~ench- 
mnrk 

Note.-This ir nn oltl bench-mark supposed to llnve been 
fixed Ily I r r i g s t i o~~  Dep;rrtnlent. 

o.'l'.s. -- Block-stone Bench Mark No. 4. Eml~edded at  N.W. 
U.M. corner of Pirpanti railway atation house. 

Corrected 

Dynamio 

feet 
108.153 

107.840 

roz.4113 

IOI -769 

106.725 

gy-343 

I 10.176 

154.023 

Elcwtion 

.Orthometric 

feet 
lo& 142 

107'829 

102.473 

101.759 

106' 715 

99.333 

110.166 

154'009 



414 PRECISE LEVBLLINO IN INDIA, 1858-18@. 

Main-Line 74. (Pirpanti to Howrah). 

Block-stone Bench Mark No. 4. Embedded a t  N.W, 
B.M- corner of Pirpanti railway station house. 

Top of pakka pillar, about 229 miles from Calcutta. (Rail- 
wsp bench-mark) . 

Mirzn chauhi. Cross mark on parapet wall of culvert, W. 
of 2261 mile-stone from Calcutta. 

Cross mark on centre pillar, end of curve W. gate of Tillia. 
garhi fort. (Kailway bench-mark). 

Heel-stone of old gateway, W. gate of Tilliagarhi fort, N. 
side. (Railwny bench-mark). 

Railway beuch-mark No. 2249. 

Square pakka pillar, about 1 chain W. of Tilliagarhi eid- 
ings. (Railway bench-mark). 

Pakka pillnr nt change of gradient, about 2 chains W. of 
culvert, near 221st mile-stone from Calcutta. (Railway bench- 
mark). 

Sahebgunge G.T.S. Rench Mark. Stone B.M. embedded 3 
from N.E. coruer of atation house. 

Level of rails, at  centre of Sahebgunge railway station. I 
Pekkn pillar No. 1640, in cutting, 36 chains E. of 214th 

mile-stoue from Calcutta. (K-nilany bench-mark). 

Pakka pillar No. 1620. (Railway I~encli-mark). 

Level of raila at centre of Maharnjpur railway atation. 

About 1580 feet N .  of 306th  mile-stone, and N, of cutting. 
(Railway bench-mark). 

130 feet 9. of 199th mile-atone from Calcutta. (Railsay 
bench-mark). 

Pakka pillar, 200 feet 9 ,  of 197th mile-stone, and 50 feet 
W. of E.I. railway line. (Railway bench-mark). 

G.T.S. Bench Mark, Tinpahar. S to l~e  I3.M. embedded to 1 0 9 ' 9 ~ 9  
1 0 9 ' 9 ~ '  

N. of station houae, and 30  feet E. oE E.I. railway line. 



DESCBIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 74. (Pirpanti to Howrah). 

Distance 
from 

Pirpnnti 

mi&# 

37 '9  

43'1 

48. 

49'6 

5 Z s 2  

. 55 '6  

59'5 

64.1 

67'6 

68'4 

69' 

70'8 

72'4 

i4'0 

74'8 

77'8 

79 '2  

80'6 

Dsacription of Bench-murk8 

Level of rails at centre of Tinpahar railway atrtion. 

Sitapahar. Edge of drain at  N, end of cutting. 

Level of rails at  Barharwa railway station. 

Level of railn at  E. I. railway bridge, S. of and c l o ~ e  to 
183rd mile-stone from Calcutta. 

Plinth of N.W. pier of bridge, about 1390 feet N. of 180th 
mile-stoue. 

Top OF platEorm, about 130 feet S. of 177th mile-stone from 
Calcutta. 

Squnre pillar, about 460 feet S. of 173rd mile-stone from 
Calcutta. (Railway bench-mark). 

Level of rails a t  Pakur railway station. 

Square pillar, 792 feet S. of 165th mile-stone from Calcutta. 
(Railway beuch-mark). 

Square ~ i l l a r ,  520 feet N. of 164th mile-stonefrom Calcutta. 
(Railway bench-mark). 

1320 feet N, of 163rd mile-stone from Calcutta. (Railway 
bench-mark). 

Top of W, parapet of E. I. railway bridge, near Rajgan 
chaulti, between 161st and 162nd mile-stones from Calcutta. 

Square pillar, about 130 feet 9. of 160th milestone from 
Calcutta. (Railway bench-mark). 

Squnre pillar, about halfway between 158th and 169th mile- 
sto~iew from Calcutta. (Railway bench-mark). 

Square pillar, S. of bridge, about half-way between 157th 
and 158th mile-stones from Calcutta. (Railway bench-mark). 

Level of rails a t  Morarai railway atation. 

aquare pillar in centre of line, 850 feet N. of 168rd mile- 
stone from Calcutta. (Railway bench-mark). 

Square pillar in centre of line, 1680 feet 8. of 152nd 
mile-stone from Calcutta. (Railway bench-mark). 

. 

Corrected 

Dynamic 

.feel 

1 0 j " ~ 4 0  

146'632 

104' 746 

95'933 

105.966 

96.762 

84.185 

105.796 

81.456 

89.719 

82.803 

88.319 

101.155 

104'822 

116.358 

98.682 

105.040 

100.304 

Designation 
Bench.mnrks 

QeodeLio 

12 ; 

1 3 ;  

14 j 

16 [ 

a 

16 i 
i a . - i 16 
. 

17 i 

a 

1 8 /  

19 : 

20 / 

21 : 
22 

23 j 

24 

25 

26 

Elevation 

OrLhorneLric 

feel 

105.233 

146.622 

104' 740 

95'927 

105'960 
I 

1 

96.757 

84' 181 

roj .791 

81 '452 

89.715 

82'800 j 

88.316 

101.151 

104.818 

116.354 

98.679 

105'037 

100~301 

ot  

Top,,gra 
pllic 

B 1 . 2  - 
7 2 P  

~hI.3 

~ # . 4  
72 P 

BK6 
72 P 

 BY.^ 
lnp 

BM.7 
7, p 

BM.8 
'i.~ r 

BJ1.9 - 
72 P 

B ~ O  
72P 

DJ'." 
12 P 

D s 2  
72 P 

=s 
72r 

e x 4  
72 P 

IIXl 15 - 
12 P 

Bm 
72 P 

RM.11 

-- RM.18 
72 P 

BW.10 
7 i F  



416 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 74. (Pirpanti to Howrah). 

Dish~nce 
1ru111 

1'1rpu11ti 

n~i lsr  

82 '7  

87 ' 

8 7 ' 7  

9 ' ' s  

93'5 

96'5 

103.6 

1 0 4 ' 2  

109.0 

"3'5 

'13 '7  

121'9 

121.9 

I'7rn9 

2- 

Deacrip~ion of Bench-marks 

Square pillar in centre of line, about 150 miles from Cal- 
cutta. (Railway bench-mark). 

Square pillar in centre of line, about 700 feet N. oE 1485th 
mile-stoue from Calcutta. (Railway bench-mark) . 

G.T.S. Bench Mark, Nalhati. Stone B.M. embedded 20 feet 
N. of station house, 5 feet E. of wall surrouuding platform, 
and 30 feet J3. of railway line. 

Level of rails a t  centre of Nalhati railway station. 

Square pill~lr, near 140th mile-stone from Calcutta. (Rail- 
way bench-mark). 

Sqrlnre pillar in centre of line, near 139th mile-stone 
from Calcutta. (Itailway bench-mark). 

Square pnkka pillar, opposite booking office, Rampore Haut 
railway station. (llailwny bench-mark). 

Rampore Haut railway Bench Mark. Pakka pillar, about 
132 miles from Calcutta. 

Plinth of centre pier (S. side) of E.I. railway bridge, near 
129th mile-stone. 

Level of rails at  centre of Mollarpur railway station. 

Level of rails opposite Dharma chauki. 

Top oE E. parapet wall, on S. end of Sainthie bridge, W. 
of station. 

Level of rails a t  Sainthia bridge, W. of station. 

G.T.9: Bench Mark, Painthia. Stone R.M. embedded 150 
feet from llortl~ern extl.rrnitp of station Ilouae, 10 feet W. of 
wull aurrounding it, and 25 feet W. of E. I, railway line. 

Level of rails st Alimadpur railway station. 

Level of platform a t  centre of Ahmadpur rnilray atation. 

Level of rails opposite (-), at Doposi chauki, near 104th 
mile-stone from Calcutta. 

Desienation 
Benel~.laurka 

~sodstie 

27 i 

28 

29 1 

30 : 
31 j 

32 

33 ; 

34 j 

i a  . - 
; 34 

35 : 
36 j 

37 ; 

38 i 

i . -  i 38 

89 j 

l 

40: 

Corrected 

D ~ n a m i c  

feet 
120.893 

1 3 2 . 6 ~ 5  

133.271 

130'704 

I 28.606 

134'836 

118.147 

I I 8.423 

122.924 

139'357 

1 ~ 9 . 9 6 6  

169.987 

1 6 ~ ~ 6 2 6  

173'519 

135.495 

138.53' 

141 '49' 

of 

T o ~ n p r u -  
y l t l v  

BXO 
72 I? 

~ ~ . 2 1  
7a P 

BXZ 
72 P 

BM.23 
72 IJ 

BX 
72 p 

BM.25 - 
72 P 

BM.26 
72 P 
- 

F V L 7  
72  IJ 

B 2 8  
7 a r  

E M !  
72 P 

BE!!?!o 
52 P 

B_E 
7 3 m  

BE 
7 3 m  

BM.3 - 
7 8 s  

EL4 
73 M 

BM.6 
iaM 

- BM.6 
78 M 

Blsratiop 

O r ~ l ~ o n l e l ~ i ~  

~ , , ~ . u ~ ~  

132-b4, 

133.268 

130.701 

118.604 

134.834 

"8'145 

118'442 

1a2'923 

139.35~ 

1 4 9 . 9 ~ ~  

169'988 

1 6 9 . ~ ~ 7  

173 '~" 

135'49~ 

138'540 

141'50° 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 74. (Pirpanti to Howrah). 

Deacription of Bench-marke 

G.T.S. Bench Marlc, Bolpur. Stone B.M. embedded N. of 
station house, 250 feet from edge of platforlo, and 120 feet W. 
of line. 

Level of rails, at  centre of Bolpur railway station. 

Level of platform at  Bolpur railway station. 

Level of rails, at centre of Bhedia railway station. 

... ... Destroyed. ... ... 

Level of rails, at  centre of Gushkara railway station. 

Destroyed. ... ... ... ... 
Level of rails, at Khana junction. 

Destroyed. ... . ... 
Destroyed. ... ... ... 
Destroyed. ... ... ... 

Destroyed. ,.. ... ... 
Destroyed. ,.. ... ... 
Destroyed. , .. ... ... 

... ... ... Destroyed. 

... ... Dcstroyed. ... 
Destroyed. ... ... ... 

... ... ... Destroyed. 

... ... ... Dcstroyed. 

Destroyed. ... ... ... 
... Destroyed. ... ... 
... ... Destroyed. ,.. 
... ... ... Destroyed. 

Top of mile-atone No. 45 from Calcutta. 

Dietance 
from 

Pirpuuti 

miles 

133'7 

133'8 

'33'8 

'38'5 

145'4 

'45'4 

I 57 4 

157'5 

160.1 

161.1 

163'1 

164.1 

165.1 

166.1 

166.1 

168.1 

169. I 

176.1 

181.0 

183.0 

187.0 

190'9 

192.2 

'93'9 

Desipntion of 
Bench.marks 

Geodetio 

41 1 

42 j 

43 ; 

44 ; 

45 ; 

46 ; 

47 j 

48 1 

49 i 

50 ; 
51 1 
52 ; 

53 ! 

54 i 
5- : 

3 i 

56 1 
57 1 
58 

59 j 

60 ; 

61 j 

62 j 

63 1 

64 i 

Corrected 

Dynamio 

feet 
163.004 

160.886 

163.876 

133'51f3 

109.421 

111'744 

~23.048 

122'749 

119.294 

115.308 

107.339 

10088;7 

99.113 

9j.870 

99-16] 

98.039 

96.497 

75'944 

70.894 

65.521 

61.496 

48.715 

49.164 

44'427 

Topogra. 1 P ~ C  

~7 
7 3 ~  

BI1.8 

B x  
7aM 

BBI.10 -- 
7au 

~f ir .11  -- 
7s nr 

B x 2  
7 3 1  

By.1 
7y* 

Elevation 

Orthometno 

feel 
rCg.008 

160.890 

163.880 

133'522 

109.425 

111.j48 

123.054 

I22';55 

119'joo 

115.314 

107';44 

100.882 

99.118 

95'875 

99.266 

98.044 

96.502 

75'948 

70.888 

65.525 

61.500 

48.718 

49.167 

44'430 



410 PRECISE LEVELLING IN INDIA, 1868-1909. 

Main-Line '74, (Pirpanti to Howrah). 

I Dosipntion of 
Bouch-~uurks 

Top of mile-stone No. 44 from Calcutta. 

On ground level mark-stone of Nial G.T. Survey Tower Sta. 
tion, Int .  23' 7' 2if'.64, long. 88' 15' 22"'91. A principal sta. 
tion of Calcutta Meridiollal Series. (For full description oec 
Synoptical Volume). 

Top of mile-stone No. 42 from Calcutth. 

Top of mile-stone No. 40 from Calcutta. 

Top of mile-stone No. 39 from Calcutta. 

Top of mile-atone No, 36 from Calcutta, 

Top of mile-stone No. 35 from Calcutta. 

Top of mile-stone No. 33 from Calcutta. 

Top of mile-stone No. 31 from Calcutta. 

Top of mile-stone No. 29 from Calcutta. 

Top of mile-atone No. 27 from Calcutta. 

Top of mile-stone No. 26 from Calcutta. 

0 On floor at W, entrauce to Chinaura Barrsck Church. 

On mark-stone on upper surface of pillar of Chinrnra QdT. 
Sur\,cy Statloll, 1st. 22' 52' 56".87, long. 88' 24' 1lU.83. A 
princ~pnl statlou of Calcutta Longitudiual Seriea. (For full des- 
cription see Syrioptical Volume). 

(3 On top of mile-stone No. 21 from Calcutta. 

Top of mile-stone No. 19 from Calcutta. 

Top of mile-stone No. 17 from Calcntte. 

Top of mile-done No 16 from Calcutts. 

- 
Corrected Elevatioo 

Dymmio Orthomatria 

IT------ 



DESCRIPTIONS AND HEIGHTS OF BBNCEI.NAIlK8. 

Main-Line 74. (Pirpanti to Howrah). 

* This bcnch-muk is below Mean 8en Lovel. 

Designation of 
Bench-marks Distance 

from Description of Bench-mark# 

Level of rails at  Serampore railway station. 

Top of mile-stone No. 13 from Calcutta. 

O On top of mile-stone No. 12 from Calcutta. 

Top of mile-stone No. 11 from Calcutta. 

Top of mile-stone No. 10 from Calcutta, 

TOP of mile-atone NO. 9 from Calcutta. 

Top of mile-atone No. 8 from Calcutta. 

Top of mile-stone No. 6 from Calcntta. 

Howrah Dock sill. Datum of E. I. railway levels. 

Howrah Stntion Bench Mark. At terminus, 9, of gatewny 
of oourt enclosing stntion, 

Top of B.M. in Calcutta mint compound, near N.W. corner 
of tank, adjoining river. 

Calcutta Bench Mark No. 4.0. Top of B.M. embedded at 
junctiou of Fnirlie Place and Strand. 

Destroyed. ... 4,. .,. ... 
Level of sill, Kidderpore Dock. The point of reference 

is surloce of sill at  N, eud. 

(f.T.s. A nt Kidderpore Dockyard. On 6th hrick from E. on 
uoM, 3rd step oE ruoulding alred, leadiug into boat house. 

On mnsonry pillar, bearing a marble slab, with inscription 
"B.hl. 23 feet sbovc datum, Dock-sill. December 1871" close 
to Tirlnl Ol)serv~~tory n~ld bclow sail-loft, Kidderpore Dockyard. 
(Irrigation 1)cpartmeut bench-mark). 

Lcvel or hcd-plate of ~elE-registering Tide Gauge in Tidal 
Observatory, Kidtlerpore Dockyard. 

o.T.8. On S. end of E. wing wall of Hasting's euspension 
OM, bridge, kiddcrpore, and 01, 2nd pillar from lamp post at  

end of E, wing wall. 

Corrected Elevation 

Pirpouti 

milea 

228 .3 

229'9 

230'9 

231'9 

232'9 

233.51 

234.9 

236. 8 

241 .6 

lJ 

242'5 

243'3 

245'1 

246' 

246,5 

246'7 

246'7 

feet 
22-ooj 

22'928 

22.452 

20.034 

r8.845 

24'042 

22.191 

22.274 

-10.567* 

16.757 

16.453 

16.560 

18.375 

-7.758" 

aa'4r.j 

15.659 

23'967 

27.517 

Qeodetio 

1 

8 1 :  

821 

831 

a,4 j 

851 

86 1 

8, j 

88 i 

89 

00 i 

i a 
% 

91 

92 

93 : 

: Q 

: % 

' 
93 

feel 
22'007 

22.930 

22'454 

20,036 

18.847 

24'044 

22'194 

22.976 

-10.568* 

16.759 

16.455 

16'562 

18.377 

-7'759" 

22'417 

15.661 

23.969 

27'520 

~ x a  
78 U 

E3 
19 U 

%4 
7p1)  

B X 6  
7eu 

= 
73 ,, 
Be 

%9 
73 U 

naf.20 
79 U  

-- BA1.21 - 
'19 U 

~2 
79 B 

~3 
79 U 

B s 4  
79 u 

ES 
73 u 

BM.26 
3s."- 

BM.27 
7 9 6  



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 74. (Pirpanti to Howrah). 

Thie bench-msrk is below Mean 6ea Level. 

Description of Dench-marka 

On mmonry pillar, opposite Prinscp's Ghat, Calcutta. I t  
mas constrr~ctctl by Captain Tuclier, Garrison Engineer, and 
bears the inscription "No. 4, 25.35 bench-mark, Fort William 
1862 ". 
G.T.S. On pavement, in front of inscription stone of Sir William 

BoM. Peel's statue, near S.W. gate of Eden Gardens, Cal- 
cutta. 

G.T.8. On pavement, on E. side and near 4th pillar from S. 
of Babu Itajchandar DassJs Ghat, Strand, Calcutta. 

G.T.S. On S.E. corner of basemeut of Namab Abdul Ghani's 

U?I, Fountain, near junctiou of Fairlie Place with Strand 
road, Calcutta. 

G.T.S. On S. corner of step at  ground level, of S. arch of en- 
,,OM. trance to Cl~hote La1 Durgn Pmsllad's Ghat on Strand 

road, on N. side of and adjoining Hoogl~ly bridge. 

G.T.S. On top step of Gulab Ghat, at  Grey's wharf, opposite 

B%. 
1st iron bollard to N. of landin:, 2 chains from N.W. 
corner of Itiver Steam Navigatiou Company's Godomn, 

Strand road, Calcutta. 

Top of 1st iron bollard, N. of landing, in front of River 
Steam Navigation Company's Godomn, Strand, Bank road, 
Calcutta. 

Level of sill, Howrah Dock. The principal one in Calcutta 
Docking company's yard. The point of reference is surface of 
sill immediately below southern hinge of gate. 

G.T.S. On E. end of 2nd atep from bottom, at  main entrance 
Bou, porch, Homrah railway station. 

- 
Corrected Elcrotion 

~ r a n m i c  I a n i o ~ f i c  

Dietnnco 
from 

Pirpnuti 

miles 

247j'5 

248'3 

248.6 

249'3 

249'9 

250.2 

250'3 

250'9 

25,. 

Desipntion of 

feel 
18.365 

1 8 . 9 ~ ~  

18.108 

17'978 

18.602 

'4'447 

15'334 

-10.6'1~ 

18.136 

Bench-marks 

Goodotio 

95 ; 

96 j 

97 i 

98 : 

99 i 

100 

101 

I .- a : 101 

i 

feel 
18.367 

1 8 . ~ ~ 6  

I!.IIO 

17.980 

18'604 

14'44~ 

l.5'335 

18'138 - - 

T"~:r 
RbI.29 
'irr 

n!:~ 
9 

n\r.al - 
i 3  Y 

BM.32 
$9 U 

BM.33 
i!i n 

"".34 
79 B 

BM.35 -- 
7e B 

Bx 
;o B 

79 tl 



DESCRIPTION8 AND HEIGHTS OF BERCH-MARKB. 421 

Branch-Line 74& (Kidderpore to Diamond Harbour). 

Deeignotion 
Bench.~~~arks 

Oeodetic 

1 ; 

2 ; 

3 

4 :  

6 ; 

6 i 

7 , 
8 j 

9 ;  

10 : 
11 , 

R . - i I 1  

12 i 

13 j 

14 i 

Distance 
E 1.0 m 

Kidderpore 

milea 

O.O 

O.O 

0. 

I.4 

%'4 

z.8 

3'4 

44'3 

4'4 

5'0 

5'6 

5.4 

6'4 

6.8 

of 

,ropoCrB. 

BS 
79 B 

BM.38 
75 B 

Blf .39 - 
79 B 

79 B 

B= 
79 B 

~ b l . 4 2  

n s 3  
79 n 

01f.44 

1111 45 
7'J 

BE 
7 9 B  

B8I.47 
W t l  

En= 
79 H 

!!r!! 
79 Jj 

BY.50 
79-K 

79 u 

Description of Bench-mhrh 

Q.T.8, A at  Kidderpore Dockyard. On 6th brick from E. on 
B%. 3rd step of moulding shed, leading into boat house. 

Q.T.3. B a t  Kidderpore. On western side of circl~lar masonry 
O M  platform on vhich used to stand a sentry-box, close 

to aud N. of road 1.11nning through centre of dock- 
yard. 

u.Oaf. Marked in tar on N.E. corner of plinth of S. pillar of 
gateway to Government Dockyard, Kidderpore. 

Top of mile-stone No. 3 from Calcutta. 

Q.l'.S. On W. e11d of S. parapet of bridge, at  junction of road 
,,OM. frum Knlig11:rt to Ulubaria, ) mile S. of B.M. NO. 4. 

Top oE mile-stone No. 4 from Calcutta. 

G.T." On S.E. wing wall of bridge No. 2, 30 chaine 9. of 
,,%. B.M. NO. 6. 

o.T.8- On N.E. corner of verandah floor of Mnhabir's Temple, 
BoM. opposite police station nt Behala, aud 3 chains N, of 

mile-stone No. 5 from Calcutta. 

Q.T.9. On flooring at N.W. corner of Babr~ Bannmali GhosbalJs 
BoM. pakka ghat, 13 chains N. of B.M. No. 10. 

Top of mile-stone No. 6 from Calcutta. 

- 
t 011 S. e~rd  of offset of N. nnglllar pnrnpet wall of pakka 

ghnt oE Mnnicipnl ta111~ on W. side oE road at Horisl~a, 
midrap hettveeu mile-sto~~es Nos. 6 and 7 from Calcutta. 

(P.W.D. bench-mark). 

0.T.s.  On S. end of centre step at  E. entrance to South 
Sltbarbrn 'I'own Charitnl~lc Dispensary at Uorisha, 10 
chains S. of B.M. No. 10. 

0.T.S. On rcntre oE offset of E. parapet of bridge No. 3 nt 
u?bI, R o r i d ~ ~ ,  3 cl~nius N ,  of mile-stones No. 7 from 

Cnlcuttn. 

Top of mile-stone No. 8 from Calcutta. 

n.aM. On plinth or S ,  end of W, parnl~et of bridge at  Thakur- 
pukur, 28 chains S. of B.hl. No. 13. 

Oorrerted Elevation 

Dynamic 

feet 
22.415 

20'629 

21. I 20 

17,520 

19.571 

14.462 

13.761 

17.789 

18.998 

18. j86 

17.159 

15'41 1 

14.676 

18.060 

12.184 

Orthonietrlc I 
feet 

22'417 

20.631 

al.12~ 

17'522 

19.573 

14'463 

13.762 

17.791 

19.000 

18.588 

17- 161 

15.413 

14.678 

18.062 

12.185 



42 2 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 74A. (Kidderpore to  Diamond H a r b o u r ) ,  

Deacription of Bench-marks 

Q.T.S. at  Thakurpukur. Emhedded nhout 6 inches below grouud, 
B%. opposite eastern wall of Mission Church, 7 feet from 

ceutre of wall, 13 feet from either end of it, and 40 yards 
westwards from road. 

- 
t On 2nd or middle step at  southern wing entrance to 

Mission Church a t  Thakurpukur. (P.W.D. bench- 
mark). 

G.T.S. On centre of E.  parapet of hridge No. 6, 25 chains S. of 
Box. mile-stone No. 9 from Calcutta. 

Top of mile-stone No. 10  from Calcutta. 

G.T.S. On S. end of W, parapet of bridge, opposite Rnjamulla 
,,%. Chak, midway between bench-marks Nos. 16 and 18. 

Top of mile-stone No. 11 from Calcutta. 

E M 8  19 1 7 9 B  1 10.4 1 Top of mile-stone No. 1 2  from Calcutta. 

Q.T.S. On top of S.W. parapet pillar of bridge No. 8 at  Khori- 
Bou. bnria village, 32 chains ?i. of mile-stone No. 13  from 

Calcutta. 

BM.60 Top of mile-stone No. 14 from Calcutta. 
21 1 / 12.4 1 

G.T.S. at  Ristupur Pulice Station. Emhedded about 6 inche~ 
noJr. belov groutlrl level, on W. margin oE road, in com- 

poai~tl of police station, 17 feet from N.1S. corner 
pillar oE corn~~o~ind wall, 21 feet from S.W. coruerof [lost c~ffice, 
and GG feet from B.M. No. 23. 

Q.T.S. On N. entl of 3rd or middle step at entrance to Ristu- 
uoM. pur police statiou, 6 cllairts S. of B.M. No. 21. 

Inscriptinn stone on landing of Udairampur village tank, 
having letters K. C. 34. engraved 011 it. (lJ.W.D. bench-mark). 

Top of mile-stone No. 15 from Calcutta. 

a.T.5. On cornice at  E. end of N. parapet of channel hridgc 
B3f. at Kriparampur village, and 35 chains S. of 1%.M. NO 

26. 

27 j 

L i 

- 
Corrected Elerrtian 

DY "amic I 
feel 

9'722 

I 2'026 

11.882 

'2'574 

13.2j6 

13.975 

13.129 

I 6.545 

14'712 

12.872 

15.617 

14.351 

16.002 

, 7 1 7  

79 B 

Orthometric - 
fed 

9'723 

12,027 

11.883 

12'5i5 

13'2jl 

13.97~ 

13'130 

16'547 

14'714 

12'873  

~ 5 . ~ ~ 9  

'4'353 

'6'm4 

'4'7'9 

'5'2" 
14'3 

G.T.8. On centre of E. parapet of bridge No. 9, 4 mile 9. 01 
&. Kriparnmpur village, and 1 chain. N. of mile-stone No 

16 from Calcutta. 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 74A (Kidderpore to Diamond Harbour). 

Designntion 
Bench-marks 

Geodetic 

28 : 
29 j 

: a , - 
i 29 

30 

31 i 

32 j 

33; 

34 i 

35 i 

36 

37 : 

38 : 

39 i 

40 1 
41 j 

42 

43 

Corrected Elevation 
Diatnnce 

from 
Kidderpore 

n~ilea 

16.4 

16.B 

16.8 

17'4 

18'3 

I 8 .J 

19. I 

19'4 

20.0 

'Oa4 

21 '3 

21.4 

22.0 

22.4 

22, 

23'4 

"'9 

of 

TollOgrR. 
phic 

DFL'.67 
79 B 

BX 
79 U 

B M . G ~  ,- 
79 l3 

BM.70 
TTF 

B81.71 
79 8 

DM.72 
79 B 

BM.73 
79 B 

E x  
79 I) 

BM.75 
79 B 

R- 
79U 

B81.77 

BII.;B 

BBf.79 
79 U- 

B- ,, 
RM:~J 
79 B 

Biy2 
7 Y U  

DM.!~ - ~ 

;9 u 

12'325 

13.347 

13.069 

I j.367 

14.316 

14.026 

'3'576 

8-870 

14.866 

13.495 

13.289 

14,343 

13.907 

15.jo3 

14'238 

I 5- 714 

Description of Bench-marks 

Top oE mile-stone No. 18 from Calcutta. 

G.T.S. On N, end oE bottom step of W. entrance to  P.W.D. 
BoM. iuspection bungalow at  Rajar Hat, 32 chains S. of U.M. 

No. 28. 

- 
A On 3rd step at W. entrance to P.W.D. inspection bun- 

galow at  Ra-inr Fiat. (P.\Y.D, bench-mark). 

Top of mile-stone No. 19 from Calcutta. 

a.T.8. On E ,  end oE S. parapet of bridgeover cllannel at  Chan- 
&. ditola village, 6 chains N. of B.M. No. 32. 

Top of mile-stone No. 50 from Calcutta. 

G.T.S. On centre of E. parapet oE bridge No. 11, near Saipur 
village, 26 chains N. of B.M. No. 34. 

Top of mile-stone No. 21 from Calcutta. 

G.T.S. at Patehpur Hat. Embedded about 6 inches below 
BnhI, g r o u ~ ~ d  level, on W. side of road, 15 feet E. of S.E. cor- 

ner of village school, 50 feet E, of tank, and 100 feet W. 
oE channel along W. margin of rood. 

Top of mile-stone No. 22 from Calcutta. 

G.T.S. On centre oE N. parapet of bridge, on branch road to 
Usti Hat, 5 cllains N. of B.M. No. 38. 

Top of mile-stone No. 23 from Calcutta. 

a.T.S. On centre of W. parapet of bridge No. 12, 32 chains N. 
BoM. of B.M. No. 40. 

Top of mile-stone No. 24 from Calcutta. 

O.T.9. On E. end of S. parapet oE bridge over channel at  Sheikh- 
B:M. tola village, 18 chaius S. of B.M. No. 40. 

Top of mile-stone No. 25 from Calcutta. 

On centre of 9. parapet of bridge over channel at  Sorisha 
Hat. 

12.326 

13.348 

13.070 

75.369 

14,318 

14.028 

13'578 

8.871 

14'868 

13.497 

13' 291 

14-345 

13'909 

15.505 

14.240 

15.716 



PRECISE LEVELLING I N  INDIA, 1868-1909. 
1 

Branch-Liue 74A. (Kidderpore to Diamond Harbour). 

Diwtonce 
from Description of Bench-marlie 

li~dderpore 

.- 

Top of mile-stone No. 26 from Calcutta. 1 13'630 1 13632 

miled 
Q.T.S. On S. newel of W. parapet of bridge No. 13  at S.E. end 

24'0 
noM, of Sorisha Hat, 4 mile N. of B.M. No. 45. 

I 1- I 

Corrected Elontion 

i 25m5 I Q.T.S. On S. end of E. parapet of bridge No. 14, 3 chains S. 1 6 1 14.613 
of mile-stone No. 27 from Calcutta, and opposite Mo- 
hanpur village. 

D y ~ m i c  

feet 
16.864 

On ground level mark-stone of Sarisa G.T. Survey Tower '4" Station, lat. 22@ 14' 4 iV .73 ,  long. 88' 11' 22".16. A principal 
station of' ]Cast Coast Series. (For full descril~tio~t see Syl~op- 
tical \'olume). 

1 26.2  / G.T.S. On cet1t1.c of IV. parapet of hridge No. 15, $ mile S. 

,,%, 01 M o h a ~ ~ p u r  village, aud 12 chains N. of B.M. No. 48. 

Orthometric 

p e t  
16.866 

Top oE mile-stone No. 28 from Calcutta. 

21-124 1 1 - 1 2 6  

( 27 ,  8 1 On h. end of /ottom mtep at  main or S. entrance of 1 IOm74j 1 10'746 
P.W.D. inspection bungalow a t  Diamond Harbour. 
(P.W -1). bench-mark). 

G.T.S. On centre of E.  parapet of bridge No. 16 oppoaite Ha- 
27'3 =OM. j i l~ur  village, 4 mile 9. of mile-stone No. 29 on main 

road to Culcutta. 

( 2 8 0  1 0.T.s. a t  T)iamond Iialrbour. Embedded in front veraudnh 1 18.647 1 18,649 
,,Ox. floor oE P.W.1). illspection bungalow. 

Q.T.8. On W .  end of bottom step a t  main entrance to post 1 10.428 1 104Y 
B%. office, Diamond Harbour. 

14,288 

0.T.s. On top atep facing river, at  entrance to  telegraph office, 
Diaruot~d Harbour. 

14'290 

Boundary Pillar opposite S.E. corner of cemetery at Dia- / 2 8 7  l mond Harbour. 
- I 28.p 1 0 1 1  plintl~ or N. pier of gnteway of cemetery at Dia- 

mond 1Isrb11ur. (P. W.D. bench-msrk). 

Q.'r .s .  A at 1)iamottd Harhour. Situated 210 feet W. of Tidal 

&, Observatory, just below embankment and near junction 
of 11nt11 lenditlg to cemetery. This ir the benail-mark of 

reference for the Tidal Observatory. 

I 1 Level of Bed-Plate of Self-Registering Tide Gauge in Tidal 
Observatory, Diamond Harbour. 



DESCRIPTIONS AND HEIGHTS OF BENCD-MARKS. 

Branch-Line 7413. (Kidderpore t o  Dublat). 

Deecription of Bench-marks 

a.T.s. B. at Kidderpore. On western side of circular masonry 
platform O I I  which uscd to srand a sentry box, close 
to and N. of road running through centre of dockyard. 

Level of pedestal of Lioll's Statue on W. wing wall of 
gate bridge of house No. 21 (Messrs. Apcar and Co's), Garden 
lteacl~ road. 

Q.T.S. On S. end of offset of W. parapet of bridge at Ghulam 
O M  Ital~man IlajiJs Louse, in Dllobapara village, on road to 

Alrra. 

G.T.8. On E. end of N. parapet of bridge, at  S. end of Bartola- 
&, bazar, on road to Ahra. 

0.T.S. On middle step, at side cntrance to  N. of Assistant 

u$r. Engiueer's office, Y.W.D. brick-fields, Altra. 

Q.T.S. at Altm. Ernhcddcd in front oF and near gate leading Bs. iuto Assistaut Engineer's otlice, P.1Y.D. brick-fields. 

Top of flnl~ge of mnrine socket No. 44, on river hank, 14 
chaills W. of Assistant Engineer's ofkice, P.W.D. brick-fields, 
Akra. 

Q.T.8. On S. end of TV. parapet oE sluice, 13 chains S.W. of 
n s ,  

Assistant Engineer's office, P.W.D. brick-fields, Akra. 

a.T.8. On E. end of mnronrp pillar, on N.  side of iron pier, 
B e .  P.Ur.D. brick-fields, Akra. 

a.T.8. On top step of masonry pillar snpporting iron ladder of 
noM. tank house adjoining P.W.D. Surlrhi Mills, Akra. 

Top of flange of mnrine socket No. 2, at  junction of two 
bands, ncar S.W. corner of Blessrs. Burn & Co's brick-field, b 
mile N. of Akra pier. 

a.T.8. On N. end of 2nd step from hottom, at E, entrance to  
BF)bI. Itaj Narain Manna's house at  Kisllannagar village, near 

Akra creek. 

Q.T.S. 0 1 1  N.W. corner of platform round a pipal tree, on 9. 
Zhl. margin of embankment opposite Uludanga vilhge. 

Top of fla~lge of marine sockct No. 6, onembankment, 16 
cha insE .o fU .h l .No .11 .  

a.T.8. On floor, just below N. parapet of sluice over Mirpur 
,,&. khal. 

Top of flangc of marine socket S o .  8, on embankment, a 
few feet to E. of sluice over Nungibangla khal. 

Corrected Elevation 
Distnnce 

from 
Kidderpore 

miles 

0 . 0  

"' 

3.3  

3' 

5' 

5.2 

5 ' 3  

5'3 

sa6  

5 ' 7  

6 ' 2  

6 . 0  

7 ' 1  

7" 

7 ' 4  

R ' 4  

Designation 

Qeodetio 

1 ; 

2 1 

3 1 

4 

6 j 

i a  . - 
/ 5  

' 

6 j 

7 ; 

I . - 1 
( 7 

i . - * 
j 7 

8 . - 
i 7  

g / 

g i 

10 , 

11 ; 

i a 
i 17 

feet 

20.629 

15.446 

16.163 

14.904 

14.376 

14'597 

14.091 

17.478 

13.900 

14.329 

16'154 

I j .733 

15.221 

17.519 

17.077 

1 7 . ~ 4 7  

of 
Bench-marks 

Topom-. 
phic 

79 u 

Bn.99 
73 u 

Blf.100 
.il 

sal.lol 
7'J 

=2 
79 u 

~ x 3  
~ Y B  

B e 4  
, y ~  

BM.105 

R z 6  
79 u 

B z 7  
79 u 

R= 
7 J U  

e 9  
73 u 

B ~ O  
79 u 

n~~ 
79t3 

7 9 s  

R : ~ ~ . I  18 
3 ~ 2 '  

feet 
20.631 

15'447 

16.165 

14.905 

14'377 

14.598 

14'092 

17.480 

13'901 

14.330 

16.156 

15.7gj  

15.223 

17.521 

17.079 

17.049 



PRECISE LEVELLING IN INDIA, 1858-1909, 

Branch-Line 74B. (Kidderpore t o  Dublat). 
t 

Distnnro 
fn1111 

Ki ldcryon  

miles 

H ' 4  

lo'g 

,,., 

'o" 

12.5 

'3 ' ' 

' 3 ' 4  

I 4  

16 . r  

16 '4  

'7.3 

, .8 

. 

Description of Bench-marks 

G.T." o n  floor just below N,  parapet of sluice over Nungi- 
BorU, bangla khal. 

G.T.8. On N.  end of middle step, at  E. entrance to  Manager's 
BoM. house, Empress Cotton Mills at  Chitrigunj. 

Top of flange oE marine socket No. 10, on old band, 4 
chains W. of embanltment, 8 chaius S. of mile-post No. 3 
along erubankment, and 3 mile N, oE Empress Cotton hlills. 

- 
A On top step of S.E. wing wall of sluice, at  S. end of 

Empress Cotton Mills. (P.W.D. benchmark).  

Top of flange of marine socket No. i2,  on river bank, 3 
chair~s \V. oE embankment, f mile S. of Empress Cottoll Alills 
aud allout t mile N. ol  Budge Budge bazar. 
- 
A On E.  end of S. parapet of bridge No. 22 over Charinl 

khal, on road from Calcutta to Achipur, at  Charial 
bazar. (P.W.D. bench-mark). 

G.T.S. Ernhedded in top step oE N.E. wing wall of S. parapet of 
nFl\r, sluice at Jaichaudipur village. 

Top of flange of marine socket No. 14, on edge of field, 
1 c h a i ~ ~  from river bank, 4 chains from embankment, and 4 
mile bcloa U.hl .  No. 17. 

Top of flange of marine socket No. 16, on embankment 
R.S 

a d j o i l ~ i o ~  n triangular stone marlted 0' embedded on B. side of 
1871 

Pujali khal. 

(3.T.s. On top atep of E. wing wall of S. parapet of duice at  
B21. PujaIi village. 
- 

On floor, ncar S.W. corner of inspection bungalow at  
Achipur. (P.W.D. bench-mark). 

Top oE flange of marine eocket No. 18, on riser side on 9. 

bank of creek, 4 mile W. of B.N. No. &. do 
- 
A On N. end of 2nd stcp from bottom of pnkka stnirs, on 

N. side of telegraph office, Aclipur. (P.W.D. bench- 
mark). 

a.T.8. a t  31ayapllr Tidal Semaphore. Ernbeddcd flush wit11 

B%. ~urface ofi pillar, I~clow emba~kment  on side further 
away from semapl~ore. 

- 
A On top step of N.W. wing wall of nluice, 9 c b a  E. of 

B.M. No. 23. (P.W.D. bench-mark). 

Dcrip~ntion of 
Bench-murks 

I Qoorletic 

12  : 

13  : 

I 1 . - 
1 13  

14 i 

15 : 

1 6  

17 i 

18  ; 

1 9 i  

20 j 

iy 
i 20 

21 : 

32 j 

23 i 

21 
a !  

Corrected 

DYnamio 

feet 
16.517 

16.859 

17.255 

15.055 

14-57, 

18.554 

14.673 

14.135 

18.634 

15.534 

13.260 

I 1.463 

12'77' 

1"472 

1.5'44' 

u,,oKr 
yllic 

E N 2 4  
73 u 

n".l15 -- 
79 li 

nlr.llc 
5 7  

~ c 7  
5 9  u 

n ~ f . n s  
7 9  li 
- 

B11.119 
79 U 

gN.120 
7 9 T  

BM.121 

BSZ 
5Y tl 

B ~ s  
7 2  o 

;Y u 

031.1 25 

DCG 
79 u 

D s 7  
79 n 

= 
i s  u 

I 

Elemtion 

Orthometrio 

feel 
16.519 

16-861 

17.257 

15,057 

14.578 

18.556 

14.615 

14'136 

1 8 . ~ 3 ~  

15.53~ 

. > 

13'"' 

11'464 

12'77~ 

I I '413 

15'45~ 



DESCUIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 74B. (Kidderpore t o  Dublat). 

Description of Bench-marke 

On top step of S.E. wing mall of sluice, 13 chains W. of 

B.M. No. 2- (P.W.D. bench-mark). 
25 

Q.T.S. a t  Mapapur Magazine. Embedded in centre of floor of 
UoM. sentry l o r  or tower at  S.W. corner of co~upouud~mall  

of magazine. 

Top of flange of marine socltet No.  20, on river bank a t  
mouth of Alalupur kllal (Vauzan creek ou Mariuc chnrt), 5 

chains W. of embankment, and 1 mile S. of B.M. No. A. 
65 

0 u  E .  parapct of sluice, opposite Marine beacon, 4 mile 
N .  O F  Rayapur hazar, and 9 cl~ains N .  of mile-post No. 
16 along embankment. (P.W. D. bench-mark). 

R.5. On stnne ernl)edded in embankrncnt, 35 chains N .  of 
Haynpur 1,:1z:ir, nud 36 chains S. of mile-post No. 16 
along emlaukment. 

- 
On S. end of E. parapet of sluice opposite Rnpaplir 
bnznr, nlltl 4 milc N. of mile-post No. 17 along embank- 
nleut. (P.W.D. bcuc11-mark). 

Top of flange of marine socliet No. 23, on S. bank oE 
Rsyapur crcrk, uutler bangan tree, 3 chains below cmbankment. 

- 
Ou top step of N.E.  wing wall of sluic opposite Go- 
prlpanj bazar u t  Baharkunji village. (P.W.D. bencll- 
mark). 

Q.T.8, at  Rayapl~r Marine Survey Tide Gailge. Embedded 
BF)hI, fl11s11 wit11 snrfnce of pillar, hclow and to N .  O F  embnuk- 

ment, immediately opposite tide gauge. 

Top of flange of marine socket No. 24, on embnnkment 
nbout 4 mile S .  of B.M. No. 32. 

B A N .  On wall of n ru l  Sernaphorc Toner, on outer facc aud a 
A little to N. of doorway. (P.1V.U. bel~cll-mark). 

R." On stone embedded in embankment, a few feet to  S. of 
0 

l s r l  sluice, and lo cbaina S.W. of D.M. No. f .  
33 

Iron Pipe. Emhcdded on W. side of and below cmbnnk- 
mcnt, 24 chains S. oE sluice, and LO c h n s  S.W. d B.M. No. 
n - 

33 ' 

Top of flnngc of marine socket No. 26, on edge of a field 
ncnr sotne palm trecs om river side, 3.3 chains N. of mi,le-post 
No. 22 along embankment, opposite Podupukur bnaar. 

Distance 
from 

Kidderpore 

miles 

20.  

21.2 

21'5 

22.4 

233'3 

24s1 

24'3 

24'9 

24'9 

25'" 

26-4 

Deripnnlion of 
Beucl-~uarks 

Geoddic I 
25 

a, 
, - / 26 

26 ; 

*, 

28 

29: 

3 0 :  

31 : 

3 2 -  

3 3 .  

: 
33 

34 

35 : 

3 6 ;  

Topogrn- 
yhic 

D= 
70 u 

E O  
79 U 

E l  
i s  u 

=a 
79 U 

D81.133 
79 H 

E 4  
79 tl 

B* 
10 u 

B ~ G  
7 v u  

B- 

~e 
79 u 

n2 
73 u 

70 H 
nzo 

nM.141 - 
7Vu, 

B 2  
79 D 

Correclcd Elerntion 

I I y n n ~ ~ ~ l c  

feet 
15. J 89 

12.424 

12'717 

18.985 

15.00; 

17.242 

13.408 

14.961 

I I '338 

17.077 

15.588 

17.392 

I c . 5 7 6  

~3.339 

OrLl~olnetric I 
feet 
15.191 

12.425 

12.718 

I 8.987 

I j.005 

17.244 

13'409 

14.963 

I I '339 

17.079 

15.590 

17.394 

11'577 

13.340 



428 PRECISE LEVELLING IN INDIA, 1858-1900. 

Branch-Line 74B. (Kidderpore t o  ~ u b l d ) .  

Designntion of 
Bench-marks Distance 

fro111 
liddrrpore 

Desoription of Benoh-marLs 

- 
On 2nd step from bottom of S.E. ming wall of sluice, 
4 chains N. of Podupukur bazar. (P.IV.1). bench-mark). 

On top step, leading into verandah on N. side of in- I - 
spection bungalow at  rlhmadpur. (P.W.D. beuch-mark). 

Top of flange of marine socket No. 28, on end of band 
leadiug from Ahmadpur inspection buugalos towards river. 

- 
A On 2nd step from bottom of S.E. wing wall of sluice at 

ltajarampur vlllage, G chains S. of Kanti~lti~nli creeh, 
nnd a l~out  4 mile S.  of mile-post No. 23 alolrg embauk- 

ment. (P.W.D. beucli-mark). 

'l'op of flnngc of marine socket No. 30, on old hand, near 
river side, opposite Rlausatola hamlet, 4 mile S, of Kantaklraii 
creek. 

Iron Pipe. Embedded in embankment at  junction of pat11 
from S h a n ~ s ~ ~ r ~ c l n ~ ~ p u r  village, 33  chains N. of mile-post No. 25 
algng eu~l~anl i~uent .  

Q.T.S. nt Falta Marine Survey Tide Gauge. On stone emhedded ,,sf. flush rri t l~ surEaceoE pillar, below embankment, opposite 
tide gauge. 

Top of flange of mnrine socket No. 32, near ruins oE some 
steps, f mile 9. of KRI. No. 43. 

A On 3rd step from top of N.W. ming mall of sluice, 30 I - 
cl~ains S. of Falta village. (P.W.D. bench-mark). 

Destroyed. . . . . . . . . . 

A On S.E. corner of outer sluice of ditch round Falta I - 
Port nud ou its western side. (P.W.D. bench-mark). 

G.T.S. at Falta Fort. On circnlnr stone platform a t  2nd em- 

&. brasure counting from N. of fort. 

Top of flange oE marine socket No. 34, on lower bnnk of 
Falta creek, 3 cl~aius W. ol  embaokn~ent. 

Top of flange of marinc socket No. 36, on rivcr hank, 20 
pards 1':. of n c o ~ ~ s p ~ c o o ~ i s  tree on Faltn l'oiut, and 20 yards 
from erubnnkmeut, oppositc Agnlrneg village. 
- 
A On top of ccntre of W. parapet of sluice, 3 chains 9. of 

Iowcr I)ar~lc of N a i ~ ~ a n  kl~al,  opposite i \ lni~~en villnge, end 
9 chains S .  of mile-post No. 33 along embankment. 

(P. W.D. bench-mark) . 
R.8. On stone emhedded 7 chain8 N. of mile-post No. 34 

along embankment. 

Corrected 

Dytlsmic 

feet 

1 3' 750 

'2'744 

14'083 

12.897 

14.764 

16.739 

11.495 

12.321 

16.906 

10.223 

14. 108 

18*362 

1.236 

13.706 

ao.4yj 

,6.115 

- 
Elemtion 

Orthometrip 

f'd 
13'752 

12'745 

14'085 

12.898 

14-766 

16,741 

11'496 

12'321 

16.908 

10'224 

'4'"O 

18.3~4 

"'237 

13.70' 

20.43~ 

16'117 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 74B. (Kidderpore to Dublat). 

Dietance 
from 

Kidderpore 

milea 

35'0 

37'3 ' 

37 '7  

39' I 

39'2 

Description of Bench.mruka 

Top of flange of marine socket No. 38 on lower bank of 
Anchoring creek, 6 chains S. of sluice along embankmeut. 

0.T.S. at TIoo,uhly Point, Tidal Semaphore. Embedded in 
B%, centre just below and on E.  side of embankment, 20 

yards N. of semapl~ore. 
- 
A On W. end oE bottom step at  S. e n t r a ~ ~ c e  to P.W.D. 

inspection bungalow at  Hooghly Point. (P.W.D. bench- 
mark). 

Top of flange of marine socket No. 40 on upper bank of creek, 
2 chains S. of s l ~ ~ i c e ,  4 mile W. of Samalbaria village and 2 miles 
below B.M. No. 54. 

- 
A On 3rd step from top of N.E. wing wall of sluice, 4 

mile W .  of Snmall)aria village, 33 chains W. oE mile- 

, 

57 ! 

5 8 ;  

59: 

60 

61 j 

62 : 

6 3 ;  

64 i 

65 ; 

66 i 

Denigoation 

Qeodetic 

5 2 :  

5 3 ;  . 

5 4 ;  

5 5 :  

6 6 :  

Corrected 

Dynamio 

fet 
I Z . I Z I  

13.404 

11'972 

I I .  706 

14.328 

n z a  
79 1) 

a c r  
79 e 

B=6 
79 a 

c 6  
70 B 

79 a 

BM.160 -- 
7 9 "  

R= 
781) 

Rhf.170 
.- 

7 9 , j  

" 

B ~ s a  
79 

of 
Bench-morks 

B ~ A  
79 B 

DX" 
79 a 

""'0 
7YB 

B= 
7 B 

BJ""2 
79 tl 

Eleration 

Orthometrio 

feet 

1 2 ' 1 2 2  

13.406 

11.973 

I I .  70 j 

14'330 

39'2 

3ge6 

40'8 

41a6  

4 2 ' 2  

4"4 

43'5 

44 '4  

44'7 

45'4 

15.288 

20.621 

14.945 

20.341 

15.753 

20.846 

20.519 

20. 225 

I 1.365 

18.647 

post Xo. 40 along eml)anliment. (P.W.D. bench-mark). 

G.T.S. On 2nd step from top of N.E. wing wall of slnice, on 
N. 01- left ernl,a~~liment of H o o ~ h l y  river, 4 mile W. of 
San~nlbaria village, and 33 chains W. of mile-post No. 

40 on embar~kmcut. 

Top of mile-post No. 40 on left embankment of Hooghly 
river oppositc Samalbaria village. 

0.T.s .  On 2nd step from top of N.E. wing wall of sluice, on 
Bou, N. or left embankment of Hooghly river opposite Rai 

Chak village. 

Top of mile-post No. 42 on N. or left embankment of Hooghly 
river. 

G.T.S. On 3rd step from top of N.E. wing wall of sluice, 4 
uoM. c h i n s  E. of Kalicl~aranpur village, and ) mile W. of 

B.M. No. 62. 

Top of mile-post No. 44011 left embankment of Hooghly river. 

Top of mile-post No. 45 on left embankment oE Hooghly river. 

Top of mile-post No. 46 on left embankment of Hooghly river. 

G.T.S. On centre of N. parapet of sluice, 400 ynrds N. o f  
B% Customs Honse at Diamond Ilarbour, and 21 chain. E. 

of B.M. No. 64. 

a.T.8. at Diamond Hsrbour. Embedded in front verandah 
aoM. floor oE P.W.D. inspection bungalow. 

1 5 . ~ 9 0  

20.623 

14.947 

20.343 

15.755 

20- 849 

20~521  

20.217 

11.366 

18.649 



430 PRECISE LEVELLING I N  INDIA, 1858-19m 

Branch-Line 74B. (Kidderpore to  Dublat). 

Designation of 
Bench-marka I Distnnce I 

Deecription of Bench-marks 

BY.172 G.T.S. On S.W. corner O F  verandah floor of railway bungalow 
6 8  1 4 4  1 D,x. o on J3. side of creek at  Diarnoud Harbour. 

miler 

BM.173 G.T.S. On top of houndary pillar on inner side of embankment, 
40 yards W. of Deputy &I;~;ihtrite's bungalow on E. 
bauk oE crsek at L)iamond He~. l~uur .  

O.T.S. A at  Diamond Harbour. Situ:~ted 210 feet W. oETidal 
, 

Ohservi~tory, jnst below e m l ) a ~ ~ h ~ n e n t  and near junction 
of path l e a d i ~ ~ g  to cemetery. 'I'l~is is the bench-mark oE 

reference for the Tidnl Observatory. 

BM.175 'I'op of mile-post No. 62 along left embankment of Hooghly ! 1 1 47.5 1 river. 

1 
- 
69 

Top of mile-post No. 64 on left eml~anhment of Hooghly 
7 3 ,  1 49.5 I r i v e r .  

B x 4  
79 b: 

71 

72 

74 j 
Top of mile-poat No. 65 on left e lnba~~kment  of Hooghly 

G.T.S. On N.E .  corner of plinth of Kantaharia obelisk on left 
&, bank of Hooghly rlver. 

46 '8  

B ~ I  l7fi 
79 8 
- 

B E 7  
i~ b: 

On a marble slab let into W. mall of Deputy Collector's 
kacllnl~ri on 15. side of creek. The >lab has the inscription 
"Diamo~~d  l ~ a r b o n ~ ~ .  l ' l~e  c!.clone i n ~ ~ ~ l d a t i o n  of 5th October, 
1864 rose to the level of this I~ne." 

B*2 
On flange of marine socket No. 42, on mound on upper 1 1 . r~ 1 5 2 ' 0  1 bank c reek  1 rniie N. of Kant:ibaritt olwlisk. 

4 * ' 5  

48.6 

1 
i16 

Top of mile-post No. 63 along left erubanlcment of Hooghlp 
river. 

G.T.S. On N. parapet of sluice, I2 chains E ,  of B.M. NO. 71, 
and 400 yards R. of Hara Fort. 

BH.104 On flange of marine aocket No. 44, on embankment, 2 I ' I 1 5 2 ' 3  1 miles S of Kantabaria obelisk and opposite Haitoln village. 

BZ 
7trn 

76 , 

0.T.s. Rmhedded in N.W. corner of plinth of Kantabaria 
B2,. obelisk. 

Top of mile-post No. 66 on left embankment of Hooghly 

. . 

~3 
79 14 

2 - 
: 76 

Corrected Elemlion 

51 .2  

B Z  
79 

Dynamic 

' Q.T.3. On top step of S.E. wing wall of slnice, 29 chains S. of 
B(& B.M. No. 75. 

O~thome~rio 

5 2 ' 9  
On flange of marine socket No. 46, on N. I~ank of creek, 

on m o r ~ ~ ~ d  10 cl~ains W. oE left embankment of Hoogl~ly river, 
oppoaite Insaubaria village. 



DESCRIPTIONS AXD HEIQHTS OF BENCH-MARKS. 

Branch-Line 74B. (Kidderpore to Dublat). 

Distance 
from 

Kidderpore 

miles 

5"5 

53.5 

53'9 

54'9 

55'% 

55'4 

58'5 

55'6 

56. ,5 

57'6 

59'5 

,,., 

60.6 

b I a 4  

61.7 

61 . 8  

Description of Bench-marks 

Top of mile-post No. 67 ou left embankment of Hooghly 
river. 

Toy of mile-post No. 68 on left embankment of Hooghly 
river. 

G.T.S. On 1st step from top of S.W. wing wall of sluice, 36 
chains S. of U.M. No. 79. 

G.T.8. On 2nd step from top O F  N.E. wing wall of sluice, 27 

B.M. chains S.  of mile-post No. 71, on left embankment of 
Hooglily river. 

B.OM. On centre of base of arch 0n.S. face of Kalpi obelisk. 

On flange O F  marine socket No. 48, on old hnnd, 60 yards 
from ernba~~krnent, midway between Kalpi obel~sk aud deep 
water mariue mark. 

On flange of marinc socket No. 50, on bond, 30 yards 
from N. bank of Tengra creek. 

Top of mile-post No. 72 on left embankment of Hooghly 
river. 

Top of mile-post No. 73 on leEt embankment of Hooghly 
river. 

Toy of mile-post No. 74 on left embankment of Hooghly 
river. 

A On 1st offset of Rangafalla obelisk, about 8 feet above 
base. 

On flange of marine socket No. 62, o f  mound 200 yards 
1 S.W. of B.hl.  No. ---. 
81 

Top of mile-post No. 77 on left embankment of Hooghly 
river. 

Chitamuri Marine Survey Tide Gauge. On left embank- 
ment of llooghiy river, about midway between dle-posts Nos. 
77 and 78. 

Top of mile-post No. 78 on left embankment of Hooghly 
river, opposite village lot No. 1. 

On 3rd step from top of S.E. wing wall of aluice, near ,pM. villngc lot No. 1. 

Derimnntiun 
~sl;ll-ll~arks 

Geodetic 

,a ; 

79 : 

80 i 

81 ; 

i 1 . - 
; 81 

i . 2 - i 81 

i 3 

i HI 

82 

83 : 
84 

, 

84 

2 - 
: 8 

8 6 .  

1 
n; 

86 

8 ; 

nf 

TopoRra. 
pllic 

E 7  
7s n 

B= 
7s 6 

D S 9  
IY n 

B=O 
73 u 

B 3  
791: 

n&z 
is LI 

B= 
19 fi 

B E 4  
79 IJ 

CG 
19 ki 

B 5 6  
79 u 

n z  
79 u 

nlr.lns 

R%n 
59 u 

~ 1 f . 2 0 0  

TT 

nM.201 
i v  n 

i u  u 

Corrected 

D p m i c  

f r e t  
21'487 

22'595 

22. 177 

19.885 

14'542 

14'171 

19.083 

22'251 

2 1  '987 

21 ' 3 1  2 

20'  I 75 

19.779 

20.894 

16.195 

19.610 

14.630 

Elevation 

Orthometric 

feet 
21'490 

22,598 

22' 180 

19.888 

14'544 

14'173 

19.085 

22'2j4 

21 '990 

21 '315 

PO' 178 

19.78~ 

20.897 

16.197 

19.613 

14.632 



432 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 74B. (Kidderpore to  Dublat). 

Deaipation of 
Bench-marks Distance I 

Deacriptioa of Bonch-mnrka 

62.5  On flange of marine socket No. 54, on embankment, f mile 
2 S. of B.M. No. 87, and 1 mile S.of B.M. NO. g. 

Q.T.9. a t  Middle Point Marine Mnrk. Embedded at  junction 
&, of two band*, 4 mile S. of marine marl', on lands of 63.z 1 

v i a g e  lot NO. 1. 

O.T.S. Embedded at  S.W. corner of basement of Silver-Tree 
,,u. obelisk. 

i 4 On flange of marine socket No. 56, on Silver-Tree Poiut, 
& / 1 I mils S. of obelislr. 

On a nail driven into telegraph post, and an arrow (Aj cut 
below it, about 3 feet above ground and opposite village lot No. I .  

Silnilar to B.M. No. 88 on 4th telegraph post northwards 
from telegraph cable-house, OII N. hank of Baratola river. 

Similar to  B.M. No. 88, on telegraph post adjacent to 
cable-house. 

Telegraph post 8 chains S. of cable-house. 

0.T.s.  at Telegraph Cnhle-House. Embedded on N. bank of 
Raratola river, ahout 200 yards frorn its edge, and 17 
yards W. of cable-house. 

0.T.s. at h f ~ l d  Point. Embedded 9 inches ahove ground, jllst 
69'6 1 ! outside the band which s~~r ronnds  Telegraph Ofice, and 

50 feet N,E. oE signalling staff. 

On nail driven into telegraph post, about 3 feet ahove ground 
level with an arrow (A) cut below it, 4 miles S. of Mud Poiul 
and 1 mile N. of Yl~ulbaria village. 

74.3 I Similar to B.M. No. 93, opposite Phulbaria village. 

1 7 5 7  I Similar to B.M. No. 93, 8 milea N. of.Phuldobi creek. 

Similar to B.M. No. 93, 6 milea N. of Phuldobi creek and 4 
mile N. of Mandi tank. 

B.011. On mammy plinth of telegraph support on N. bank 01 
Pbultlol)i creck. 

G.T.6. at Phlildohi Creek. Emhedded on S. hnnk of creek, 2( 
noM. feet from edEe, 100 yards W. oE telegraph sllpport, 2( 

yards E. of two huts containiug the lIintlu idol, Bisha. 
laksbmi. 

Corrected Elemtion 

Dpasmic I-- 
feet 

14.522 

12.554 

13'091 

12'249 

11'797 

12'945 

13.651 

12.613 

10.166 

13.252 

12'374 

11,655 

12-67z 

.boo 

ro.085 

10.05, 

~ l t h ~ ~ ~ ~ ~  - 
fret 

14.524 

12.556 

13'093 

12.251 

"'799 

'2'947 

13.653 

12.615 

10.167 

13'254 

12.37~ 

11'6.5'7 

13.674 

11.60~ 

1 0 ' ~ ~ ~  

10'05' 



DESCBIPTIONS AND HlIGHTS OF BENCH-MARKS. 

Branch-Line 74B. (Kidderpore to Dublat). 

Description of Bench-marks 

On a nail driven into telegraph post, about 3 feet above 
ground level with an arrow (A) cut below it, 8 miles N. of B.M. 
No. 101. 

B.OM. On masonry base of telegraph post on S. bauk of Boria- 
mara creek. 

B.OM. On masonry base of telegraph post on S. bank of Bara 
Shenka creek. 

On a nail driven into telegraph post, about 3 feet above 
ground level with au arrow (A) cut below it, about 1 mile N. of 
B.M. No. 101. 

G.T.8. at Sagar Island Light-House. Embedded on band 
surroundil~g it, 15 yards Y. of main entrance, and 60 
yards W. of light-house. 

Q.T.s. On N.W. sorner of plinth of Sagar Island light- 
=OM, house. 

O.T.9. A at Dublat. About 10 chains S. of Tidal Ohservatory, 
O M  at  Eoot of main embankmeut, aud near junctiou of 

band lending towards ohservntory. This was the refer- 
ence bench-murk for tlie Tidal Observatory. 

Corrected Elemtion Design~~tion of 
Benclr-~narbs Diatance , 

Topognr- Kidderpore 
Dynamio 

f d  
11.615 

9.785 

I 1.835 

13.304 

20,625 

21.870 

9.268 

(feodetio 

97 / 

9 8 ;  

9 9 ;  

100; 

101 

102; 

103. 

Orthometrio 

feel 
11.617 

9.786 

I I -837 

13.306 

20.628 

21.873 

9.269 

phio 

~7 
79 c: 

7s u 

E O  
79 o 

- BM.21 
7 9 0  

E E 2  
790 

B S 3  
7 9 0  

n~iler 

*'" 

84.6 

85.5 

8 9 ' 1  

90'5 

99'5 



PRECISE LEVELLING IN INDIA, 1858-1908. 

Main-Line 75. (Kendrapara t o  Howrah). 

Designation of 
Bench.marks 

Dbsoription of Bench-marks 

Q.T.s. at  Kendrapara. Situated in sub-divisional kachahri 
compound, 29 yards W. of western entrance to kachahri, 
ant1 7 and 9 feet respectively from N.W. and N.E. cor- 

ners of a pakka well in compound. The bench-mark consists of 
usual embedded stone 9 inches of which is above ground level. 

5.T.s. On centre of top step leading into W. entrance to 
Sub-divisional O5cerPs kachahri, Kendrapara. 

G.TS- on S. end of W. abutment of bridge across Gobri river, . 

&. on road from Cuttack to Chandbali. 

GbT.s- On E. parapet of culvert, 4 chains S. of mile-post No. 
BoM. 26 from Jajpur, on road from Kendrapara, and about 

4 mile E, of Uarimal village. 

G.T.s. On W. parapet of culvert, 4 chains N. of mile-post No. 
BoM. 25 from Jajpur, on road from Keudrapara. 

G.T.s. On E. parapet of culvert, 5 cl~ains N. of mile-post NO. 
BoM. 23 from Jajpur, on road from Kendrapara. 

G.T.S. On N. end of E. wing wall of causeway, 8 chains N. of 
B%. mile-port No. 22 from Jajpur, and 200 yards N. of 

Nikri village, on road from Kendrapara. 

m8. On E. parapet of culvert, 20 chains N. of a i ~ c p o s t  NO. 
Bou. 21 from Jajpur, on road from Kendrapara. 

G.T.S. On E. end of S. abutment of bridge across h t amand i  
BoM, canal, close to Indpur, on road from Keudrapara to 

Jajpur. 

7 On middle ltep of front or W. entrance to trarellen' 
B.bl. bungalow a t  Indpur. (Irrigatiw Department bench- 

mark;. 

Q.T.8. On masonry pillar 4 feet ahove ground level, at ninjhar- 
BoM. PUT, B few feet N. of emhank~nent running along N. 

bank of Kl~arsua river. (Irrigation Departmcnb bench- 
mark). 

Q.rr.0. at ninjharpur. Embedded flush. with floor in 8.W. 
B'$, cornen of P.W.D. inspection bungalow. 

Q.T.0. On S.W. corner of platform of Hari Rabu's well on E. 
masgin of road from &njherpur to Jajpur, and I mile 
N, of Binjl~arpur. 

5.T.s. On S.E. corner of basernen,t of Mahadeol temple on W. 
BoM. margin of road, 2 miles S. of Bajpu, and 2 mse 8. of 

mile-poet No. 2. 

1 j 

3 i 

3 ;  

4 i 

6 i 

6 i 

7 i 

8 j 

9 ;  

a 
. - 
i t) 

10 ; 

11 : 

12 : 

13 

Comkd 

D ~ m i o  

fset 
20.796 

19.480 

18.640 

1 4 . 5 1 ~  

13'07% 

14.916 

14'019 

17'34O 

34'975 

'WSa84 

29,'712 

3;"019 

YJa6q 

338'SA5 

phic 

B E 3  
73 L 

gC.2 
73 L 

B= 
73 L 

-2 
73 L 

BM.73 
73 L 

EMf4 
73 L 

B U 7 6  
73L 

BM.76 
73 L 

EM? 
73 L 

B X S  
73L 

EM? 
73 L 

EO 
7% L 

B Z  
13 L 

=a 
i3L 

- 
Elevation 

Orthometrio 

Pet 
20.801 

1 9 ~ ~ 8 ~  

18-644 

14'514 

13'015 

14'9'9 

r4'02z 

'7'3* 

34'983 

y'889 

29-118 

3 1 n ~ ~ 6  

~9,617 

33 -55l 

milsr 

O.O 

O e 0  

, .6 

3 '2  

4 '3 

6 '3  

7 '3 

9 ' 2  

18.5 

. 

27.3 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Main-Line 75. (Kendrapara to Howrah) . 
x 

Designation of 
Benoh.marks Distnnce 

from Description of Bench-merks 

Corrected Elevation 

Dynamic 

feet 

38'457 

46'327 

44.418 

56.202 

57.616 

58'34a 

59'103 

58.472 

49.782 

49'6.53 

45'332 

50.361 

49.622 

49.704 

1 4 ;  

15 ! 

1 6  

17 / 

18 i 

19 j 

20 / 

2 1  

22 i 

23 

2 4  

25 

26 

27 

miles 

28'5 

29'8 

30'4 

34.6 

36'1 

37.I 

38.1 

: 38'7 

39'4 

, 4 1 

41 -6  

42'4 

43" 

44'0 

I Orthometrio 

feet 

38.465 

46.336 

44'427 

56.213 

57.628 

58.354 

59' "5 

58'484 

49'792 

49.653 

45'341 

50'371 

49'63.7 

49.714 

BM.93 
73 L 

BM.84 

B Z  
73 L 

BM.B6 
7 s  L 

B s 7  7 3 L  

s ~ s  
7 3 L  

B S  
73 

B ~ o  
~ S L  

- BM.91 
73 L 

nna.93 
7 3 L  

BM.94 
73 L 

B~!! 
?FJL 

BM.1 

Q.T.S. On N .  end of E. parapet of bridge, 7 chains S. of mile- Bs. post NO. 1 from Jajpur. 

G.T.9. at  Jajpur. Situated opposite front or W. entrance to  
BnM. P.W.U. inspection Ilungalow: it consists of ~lsual em- 

bedded stone, 1 foot of which is above ground level, 10 
feet from both N.W. and S.W. coruers of frout projection of 
bungalow, and 3 feet W. of centre of same. 

G.T.S. On W. parapet of culvert, 4 mile N. of Jajpur, and 30 
BoM, chains S ,  of mile-post No. 1 from Jajpur. 

G.T.9. On N.W. corner of plinth of Mahadeo's temple at  Man- 
$!, jari village, 011 bank of tank on E. margin of road from 

Jajpur to Bhaudarpokri. 

0 On top of mile-stone No. 4, on High-level Canal, Range 
No. 3. 

0 On top of mile-stone No. 5, on High-level Canal, Range 
B.M No.3.  

0 On top of mile-stone No. 6, on High-level Canal, Range 
No. 3, 

0 On boundary pillar, 50 yards E. of canal, 100 yards S. 
of hillgc over High-level Canal, Range N a  3, at 
Bliandarpokri village, on road from Cuttack to Bala- 

8038. 

a.~.s. On N.W. corner of platform of well, on E. margin of 
noM. road from Cattack to  Balnsore, 200 yards E. of village 

of Palta, and 28 chains N. of mile-stone No. 62 from 
Cuttack. 

Top of mile-stone No. 54 from Cuttack and No. 52 from 
~ ~ l ~ ~ ~ ~ ~ .  

Q.T.8. On platform on W. side of well, on E. margin of road 
BoM, from Cuttack to Balasore, 35 chains S. of mile-stone 

No. 51 from Balasore, and 50 yards S. of junction of 
Dham~lagar road. 

a.T,% On coping of E. end of N. parnpet of bridge No. 12, 
BoH, 29 chains E of miJe-.tonr 5.1 from Brlaso~e, and 

300 yarda W. oC travellers' btlnglrLow at Barikpur, on 
road from Cuttack to Balasore. 

0 On topof mile-stone No. 56. horn Cuttack and No. 60 
from Balasore. 

On to!', of mile-stone No. 67 from Cuttsck and No. 49 
from Balasore. 



436 PRECISE LEVELLING I N  INDIA, 1858-1909, 

Main-Line 75. (Kendrapara to  Howrah). 

Distnnce 
fro~n 

I ie~~d~~upnro 

n ~ i l e n  

45'0 

46 .0  

47.0 

Deeignation 
Bonch-morks 

Goodetic 

28 j 

29 

30 1 

- 
Corrected Elevnlion 

Description of Bench-marks 

of 

TopqRre- 
plllo 

BLZ 
73 K 

- RBf.3  
i J K  

BM.4 
53 K 

0 On top of mile-atone No. 58 from Cuttack and No. 48 
from Balasore. 

0 On top of mile-stone No. 69 from Cuttack and No. 47 
from Balasore. 

0 On top of mile-stone No. 60 from Cuttack and No. 46 
from Balasore. 

31 1 

32 i 

i . - 1 
i 3 2  

i a 

33 : 

34 i 

35 j 

36 

37 

38 i 

39 i 

40 i 

x 

B A S  
73 1( 

BM.6 
7 3 K  

BE 
ISK 

BY.8 
i 3 K  

Bl f .9  - 
73 li 

?MMo 
73 K 

B x l  
73 K 

Ba1.12 

Bt.r.la 

BSC 
1 3 K  

E x 5  
73 K 

E x 6  
7 a v  

feet 

48.734 

49.378 

51,690 

sect 

48a744 

49-388 

5 1 - 7 ~  

48.1 

49'3 

49'6 

49'9 

50.0 

. 

52'0 

52'9  

54'0 

54'8 

55'9 

56'9 

53-385 

55,293 

50'540 

48.227 

54.608 

58.719 

52.977 

5za611 

52'110 

53'j65 

5 1 . 5 ~ 7  

~ 3 ' ~ "  

G.T.s. On E. parapet of culvert No. 26, opposite Gelpur village, Bs. 4 chains N. of mile-stone No. 61 fronl Cuttack and No 
45 from Balasore. 

c).T.8. On E .  parapet of bridge No. 28. 400 yards S.W. of Sub- 
&. divisional Officer's knchahri a t  Bhadrakh, 24 chains N. 

of mile-stone No. 62 from Cuttack and No. 44 from 
Balaaore. 

0.T.s.  at Bhadrakh. Embedded flnsh with flooring, in S.E. 
BnM. corner of verandah of travellersJ bungalow, about 100 

yards N. of kachn11r.i. , 

Q.T.9. On lower step leading into W. entrance to  post office Bs. a t  Hl~adrakh. 

0 On top of mile-stone No. 63 from Cuttack and No. 43 
from Balasore. 

On S. end of inner projection of W. parapet of bridge 
No. 30, about 12 chnins S. of mile-stone No. 64 from 
Cuttack and No. 42 from Balasore. 

0 On top of mile-stone No. 65 from Cuttack and NO. 41 
from Balasore. 

Oo centre of W. parapet of bridge No. 33, 5 chains 9. 
A of mile-sto~le No. 66 from Cuttack nud No. 40 from 

Dalasore, and haviug Q.T.S.B.M. cut on it. (P.W.D. 
bench-mark) . 
0 On top of mile-atone No. 67 from Cuttack and NO. 89 

from Balasore. 

On centre of W p ~ r a p e t  of hridge No. 37, 12 chains 8. 
A, of mile-stone No. 68 from Cuttack and No. 38 from 

Balasore, and having 0.T.s.n.~. cut on it. (P.W.D. 
bench-mark). 

0 On top of mile-&one No. 69 from Cottack and NO- 37 
from Balasore. 

0 On top of mile-stone No. 70 from Cuttack and No. 86 
from Balaaore. 

53,395 

55'304 

50'550 

4 8 . ~ 3 ~  

54 '619  

58'730 

~ ' 9 ' ~  

52'611 

51"10 

53'375 

51 '577  

53'810 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 75. (Kendrapara to Howrah). 

Designation 

Geodetic 

41 ) 

42 i 

43 I 

44, : 

45 i 

46 : 

47 j 

48 

49 i 

50 i 

51 

52 i 

6 3  

5 4 '  

Dietance 
from 

Ket~d~npura 

mrlea 

j7" 

58.9  

59.7 

59 '9  

60'9 

61.0  

h2.0 

63.0 

63.7 

64'3 

64'9 

66.0 

(56.9 

67.9 

of 
Bench.rnarks 

BI1.17 

BJf.18 
-- 7sn  

RII 19 
i 3 K  

H31.20 

=I 
7 3  1( 

B1f.22 -- 
i 3 1 (  

yz 
=s 
7 3 K  

Dhf - 25 
7s li 

BM.26 - 
73 K 

n;\r -.~ -- 27 
53 K 

11>1.28 -. 

y : :  
=o 
73K 

Description of Bench.mmlie 

On centre of W. parapet of bridge No. 41, 2 chains S. 
of mile-stone No. 71 from Cuttack and No. 36 from 
Balasore, aud having G.T.B.B.M. cut ou it. (P.W.D. 

Le~~ch-mal.I<). 

0 0 1 1  top oE mile-stone No. 72 from Cuttack and No. 34, 
from U~llasore. 

On E. end of N. parapet of bridge No. 4,2, 15 chains 
W .  of mile-stone No. 73 from Cuttack and No. 33 fl.om 
Balasore, and having a,~.s.e.nr. cut on it. (P.W.1). 

I~ench-mark). 

0 On top of mile-stone No. 73 from Cuttack and No. 33 
from Hulasore. 

G.*.s. at Marlto~~a. 15mbedded flush with floor in centre of 
BoM, front verandah of travellers' bullgalow. 

0 011 top of milc-stone No. 74 from Cuttack and No. 32 
from Balasore. 

0 On top of mile-stone No. 75 from Cuttnck and No. 31 
fro111 13;ilasore. 

0 On top of mile-stone No. 76 from Cuttack and No. 30 
from Bnlasore. 

0.T.S. On E. pnrapet of hridge, 19 chains S. of mile-stone No. 
77 from Cuttack and No. 29 from Balasore, opposite 
Jnmjhnri village. 

G.T.S. On N. end of W, pnral~et of bridge No. 4G, 29 chains 
N. OF mile-stone No. 77 Crom Cuttacli and No. 29 from 
Bnlasore, nod 4 mile N.1S. of Jn~njhari  villnge. 

G'I'.S 0 1 1  centre ol E. parapet of hridge No. 49 over Kasvns 
,,OM river, 5 c11aiop S. of mile-stoue No. 78 from Cuttacli 

and No. 28 from Ilalasore. 

0 On top of mile-stoue No. 79 From Cuttnck ant1 No. 2 i  
from1 Hnlnsore. 

o On top OE mile-stone NO. 80 from cuttack and NU. 26 
from Balnsorc. 

0 On top of mile-stone No. 81 from Cuttnck nnd No. 29 
from Unlnsore. 

0 On top of mile-atone No. 82 from C l ~ t ~ a c k  and No. 2 1  
from Unlasore. 

Corrected 

Dynamic 

feet 

57.640 

jo.142 

47.656 

45.199 

39'435 

43'013 

38'084 

35.269 

37.462 

33.005 

40.776 

31 130 

35.776 

44.ooz 

46.689 

Elevation 

Orthometric 

feel 

57-65'  

go ' lgr  

47.665 

45'107 

39'442 

43'021 

38.091 

35.275 

37.469 

33.011 

40.784 

31. 136 

35.783 

44.010 

46.697 



43 8 PRECISE LEVELLING IN INDIA, 18SR-109. 

Main-Line 75. (Kendrapara to Howrah). 

I from 
pOgra. K ~ I B ~ I . U ~ I I I I I  

~ o i  1 I 

0 1 1  W. pnrnpet oE b r i d ~ e  No. 57. 36 c l ~ n i ~ l ~  S. c ~ f  mile- 
A stlnle NII. 84 t'von~ (!~ltt:~cli a ~ l d  No. .'.? F ~ O I I >  Dalas~~re, 

aud lraviug o . T . ~  n . x  cut olr it. (LB.W.D. bench-mark). 

1 io.9 1 0 On top of n~ile-stone N o  8 i  From Cuttnci and N o  22 
i s  K fro111 lialasore. 

GT.S .  On centre oE S. parnpet of 1)rid:e on I~rnnrh rand to 
uou. G o p i ~ ~ a t l ~ l ~ u r ,  50 Ieet \V .  I I ~ '  tvl~ere it joins 111nin road, 

er~tl ~lridn;ty bettree11 ber~clr-n~irrks Nos. 57 and 59. 

0 011 toll of mile-stone No. 83 Erom Cuttacli and No. 21 1 7 9  1 iru111 .aia,ore. 

0 On tnp oE mile-stone No. 86 Erom Cuttack and No. 20 
from Ualasore. 

I1J1.27 G.T.S. 011 c e ~ ~ t r e  oE N. parapet of bridge No. 61, 17 cllains E. 
B,s. of U.U.  s o .  60. 

n\r as - 73'9 
0 On top of miie-stone No. 87 from Cnttacl; aud NO. 19 

73 L froru Ui1las01.e. 

C.T.8. 011 centre of N. parapet oE hrirlgc No. 65. I chnin W .  

boH. of 111ile-sto~ie No. 88 from Cutraclc a ~ r d  No. 18 from 
Ui~lasore. 

G.T.S. nt h l : ~ ~ n m p ~ r r .  ISrnl~edded f l ~ ~ n l ~  with floor in Irndin: of 
1)11lel1 L)ei t;luk, 50 !.;lrllr off (;llttac:k- Il;~lilrore ~ ~ o a d ,  olld 
200 yards K. of mile-sto~re No. 88 from Cuttack. 

0 On rol~itt= oE \V. end of N.  pnvapct of hrirlge No. 66, 
23 clrai~ls E. of rnilc-stolte S o .  88 Lroln Cuttacli and NO. 
18 lrulu B;~lasore. 

O.TS. On cpnlre of N. parapet o l  britlge No. 67, 35 chnins W 
&. or ~nilc-sto~le No. 89 lrurlr Curtack n l~d  No. 17 froul 

Bal~~sore.  

c . T Y .  On centre of N. pnrnpet of 1)ritlge No. 71, 21 chninr 
BoM. \\I. 01' mile-stone No. 93 I'rom Cuttack and No. IG from 

Uulasore. 

G.T.S. On centre of N. parapet oE \)ridge No. 74, 9 cl~ains 
BoM. oP nlile-ator~e No. 91 from Cuttack oud No, 15 from 

llalusore. 

n\f 45 0 On top oE mile-stone No. 92 from Cuttnck and No. 14 
froni Ualosore. 

0 On top of mile-stone No. 93 from Cuttrck and NO. 12 
from Ualasore. 

Corrected Elention 

rlpamir 1 0rtb0.et~~ 

f ~ r t  

50'503 

51.678 

49'536 

feet 

JO'jIl 

51.687 

49'545 



DESCRIPTIOSS A S D  IZEIGHTS OF BKNCII-31AIIRS. 

Main-Line 75. (Kendrapara to Howrah). 

Do~iplllrcirlll of 
I J ~ I ~ C I I . I B ~ I L ~ ~ ~  Distnnce 

~ I . U I I I  Denc~.iption of Bench-marts 

G.T.S. On centre of \\'. pnrnpet o l  IrridKc No. 81, 3 chains N. 
,,OM. OF ~ ~ ~ i l c - x l o ~ ~ e  No. 9b Irolu Cutlack alld s o .  12 lrow 

Bi~li~sure. 

0 011 top of mile-stone No. 35 from Cuttnck nut1 NO. 11 
1ru111 U;ilnsore. 

G T s .  0 1 1  rentrc oF W. parapet of  I~rid,oe No. 96, ?1. c l ~ n i ~ ~ s  
S o f  ~ ~ ~ i l c - s t o ~ ~ e  x u .  96 fro111 Curlack riud No. 10 I'rolll 
Biiliisure. 

G'r.4 .  On centre of $. parapet of 11rid:re No. 917, 11 cl~nins 

u:u. I\'. ol mile-stuue Au. 97 from Cut~ac l i  and No. B II.UIII 
Ilnlasore. 

0 On top of mile-stone No. 98 from Cuttack and No. 8 
i r l~ lu  Ualaso~.e. 

0 011 to11 of mile-stonc No. 99 from Cuttnck and No. 7 
l ' ro~l~ Bnliisore. 

13.T.s. 011  r o l ~ i l ~ ~  of W. cnd of N. parapet of bridge No. 97, 

uOM, 55 chilius J i .  of D.M. No. 75. 

0 0 1 1  to11 of mile-sto~le No. 101 from C~l t t rck  and No. 5 
f:um Ualitsore. 

0 On top o f  mile-stone No. 103 from Cuttnck aud No. 4. 
f ro111 Uitlasore. 

0 011 toll O F  mile-stone No. 103 from Cuttrck and No. 3 
f r u ~ u  U;tI:~sorc. 

0 011 top of mile-stonc No. I04 from Cuttack and No. 2 
~ ~ U I I I  lluliisurc. 

G.'"S. 011 bo~lntlnry pillar, 30 rnl.rla E. of main road from Cut- 
, 

t:~cl; to Il:~l:isore, r r ~ ~ d  iu~~ucdinteiy opposite 10 mile-post 
iroln Uiilauo~,e. 

G.T.4. On centre of S. veranda11 floor of tmvellers' bungalow, 
2'. ~ a l u a u r e .  

0 On flooring, ontside N. entrnnce vcrnndah of P.W.D. 
circuit I~ousc, Dolnsore. 

0.T.s.  On lower step oF entrance to A~fnl~ndeo's Temple, nrnr  n 
,,O'. 11s1lynn t rw,  on N. rnnr~in  of w t d ,  i11ld 3 c l ~ a i ~ ~ a  W. of 

mile-pust No. 1 from Dalasore on road to Chaudipur. 

0 On N.  pnrnpet of bridge, 57 cllaills E. oE mile-post No. 
B.AI .  3, UII  m~r i~r  rond to Clla~ltlil~ur. 

7 0 ,  

7 1  

72 

73 

74 / 

- - 
1 3  i 

76 

77 i 

78 i 

73 

80 

81 j 

82 

83 i 
1 . - -  

j 83 

2 . - 

ja;l 

Corrected 

Dynnmio 

feet 

4y.0~8 

52,838 

54.638 

49'412 

49.477 

43.336 

45.494 

53.553 

67.043 

64.982 

72.746 

69.039 

61 -583 

59.297 

48,826 

13.202 

B x 7  
79 ii 

-- DN.43 
i J  li 

"" 49 

7;1 a 

113f.50 
;a i i  

i7\1 61 -- 
I J  I. 

11\1 52 - 
i d  a 

I I ) I . G ~  . 

7 3  1i 

n1r.s L -- 
;"& 

n\[.x, - -  
'is I; 

. 11\1 66 
; J  ii 

IIII..;: - 
29 I< 

I)\! - 59 

i a  I< 

n l r . ~ n  - - 
i a  K 

n M co 

l l l l .6~ - ,. K 

IIM.GZ , 

Elevation 

Orthometrio 

feet 
4y.106 

52.847 

54.647 

49.~30 

49'485 

43.343 

45'502 

53.562 

67.054 

64.993 

72.758 

69.050 

61 -593 

59.307 

48.834 

13.204 

m i l u  

8 , . y  

82. j 

83'7 

84.8 

85.8 

86.5 

S7'8 

8S.8 

89.8 

90.8 

9 1 . ,  

91.9 

93'8 

96.j 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 75, (Kendrapara to Howrah). 

Drai~nntion of 
U c ~ t c l t - ~ n a ~ . h o  

'I.,,pogrn. 

Distance 
(t'0lll 

K'n'lrapm 
Deacriplioo of Rench-marks 

- 
Correcled Elemtion 

D ~ n h m i c  

feel 

9.275 

13.251 

14.667 

3 4 , 2 7 7  

52.604 

59'311 

43'444 

32'419 

2'2'224 

28'688 

~ ~ ' ~ 5 3  

' 7 ' " 9  

~ 3 . 3 4 ~  

Geodetic I ~ r ~ l ~ ~ ~ ~ ~ ~ i ~  

/el 

9.2j6 

13.253 

14.669 

34'283 

52.613 

59'33' 

43'45' 

, 

32'424 

1a'228 

28'b93 

16,651 

17,899 

15'35O 

miba 

96'9 

,,,., 

103'4 

,00.3 

991'9 

92.9 

93'4 

93 ' 9  

94'9 

9 6 - 2  

915.9 

97.9 

i , - 3 
i 83 

i 4 . - 
! 83 

- 

G.T.8. a t  Chandipur Canal. Embedded i n  pillar, 3 feet above 
B"!, gro~llld level, in S.E. nngle formed by intersection of 

Coast canal, with main rond, 5 miles from B;~lasore, 
and 3 from C l~n~~d ipu r ,  20  feet off road aud adjoiuing eastern 
balrk of Coast canal. 

G.T.S. On northern of two masonry bloclts, 100 yards S. of 
B",,. Charltlipur hullgalow. 

011 rnarlt on upper snrFare of pillar of Balaramgnrlli G.T. 
Survey Tide Point Station, Int, 11' 28' 34".5O, loug. 8 i 0  2' 
52".45. A secontlary s t i~ t io~l  of East Coast Series. (For full 
description see Syuoptical Volume). 

a t  Clla~rdipur. EnlLetlded flush with floor ill back veranda11 
0 6 

B.M. O F  bungalow close to  13.M. No. -, exnctly opposite b3 
central door, leadi~rg into back of house. 

On top O F  pillar of Chandipur G.T. Survey Toner Stntion, 
lat. 21' 26' 36".99, long. 87' 2' 3".66. A princip:il s t i ~ t i o ~ ~  of 
East Coast Series. (For full descriptiou see Synopticul Volrime). 

G.T.S. nt BaIasore. Embedded flush with floor in l a n d i ~ ~ g  just 

B:f. outsitle N. veri~1111;111 of circuit house, about 200 pards 
E. of trnvcllers' bungalow, and 2 or 3 feet N. of Irri- 

gation Dcpart~nent 1J.M. marked 40. 

0 Ou top of mile-stone No. 106 from Cuttack, No. 0 from 
Balasore a d  No. 145 from Culcutte. 

Q.T.8. On W. parapet over 4th nrch from S. side of bridge 
U21. No. 101, 36 chains N. of B.M. No. 85. 

0 On top of mile-stone No. 141  from Calcutta and No. 1 
f rotu H:~l~sore .  

O On top of mile-.tone No. 148 fmm Calcutta md NO. 2 
from Balosc~re. 

8.0M. On centre of N. pnrapet of bridge No. 102, 23 chains 
E. of mile-stone No. 3 from Balnsore aud NO. 142 
lrom Calcutta. 

0 0 1 1  top of mile-atone No. 4 from Dalasore and NO. 141 
~'rom Calcutta. 

0 On top of mile-atone No. 5 from Balmore and NO. 140 
from Calcutta. 
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DESCRIPTIONS AND HEIGHTS OF  BENCH-MARKS. 

Main-Line 75. (Kendrapara to Howrah). 

Corrected Elevation 

v 

Desipnnt,ion 01 
Bench-lnar'de Dintnnce 

Dgnnmic 

feet 
~ 2 . 1 4 2  

17 743 

19'442 

19 '  lor 

12'310 

1 i - 4 6 4  

17.079 

19.798 

19.017 

19.847 

23'937 

22,813 

27,654 

21.361 

27.416 

15' 199 

Geodetic 

92 

j 

93 1 

gg 

95 j 

96 i 

j 
97 1 

98 1 

99 1 

100 i 

101 ! 

102 1 
! 

103 1 

104 / 

105 / 

1061 

107: 

OrLl~ometric 

feet 

22'146 

.,I 7; 746 

19.445 

19'  104 

22'313 

17'467 

17'082 

19.801 

19.020 

19.850 

23'941 

22'817 

27'6j8 

21.364 

27.420 

25' 203 

from 

miles 

g9" 

loo.o  

l o i * o  

102.4  

I 

103.1 

104.1 

105.1 

1 0 6 . 1  

107.1 

I07.7 

,08.  

T09'6  

u0 .3  

-- zF 

E x  
73 K 

B- 
73 K 

'EL!! 
73 K 

- BM.6 
73 0 

73 0 

K7 
73 0 

'!%! 

!!!? 
73 0 

'so 
73 0 

B x l  
73 0 

R M . ' ~  - 
73 0 

nhr.la 
73 U 

E 4  
7 3 0  

BM.16 
7su 

! 

Descriptiol~ of Bench-murk0 

Q.T.S. On coping of E. end of N. parapet of bridge No. 107, 
,,OM. 6 chnil~s E of mile-stone No. 6 from Balasore and No. 

139 from Calcutta. 

0 On top OF mile-stone No. 7 from Balasore and No. 138 
from Cnlcutta. 

B . O x .  On centre of W. parapet of bridge No. 111, 12 chains 
N. of B.M. No. 93. . 

0 On top of mile-stone No. 8 from Balasoreand No. 137 
from Calcutta. 

O.T.S. at Nnyapnra. Embedded flush wit11 floor in verandah of 
Bn.. P.1V.I). i~l.spectio~~ bungalow, right opposite front door, 

and 200 yards off main road to Midunpore. 

0 On top of mile-stone No. 10 from Balasore. 

0 On top of mile-stone No. 11 from Balasore. 

0 On top of mile-stone No. 12 from Balasore. 

0 On top of mile-stone No. 13 from Balasore. 

0 On top of mile-stone No. 14 From Balasore. 

011 projection nt N. end of E, pnrnpet of bridge No. 
124, on road to l\litlnnl,ore, between beuch-marks Nos. 
101 nnd 103. 

0 011 top of mile-stonc No. 15 from Balasore. 

0 On top of mile-stone No. 16 from Balasore. 

0.T.8 .  nt nnsta. I3ml)cdtled flus11 wit11 floor in centre of front 
B;l or S. verantlnll of P.\V.D.  inspection bungnlon, 200 

ynrtlv E. oC roatl to Miduaporc. 

0 On top of mile-stone No. 17 from Balasore. 

0 On top oE mile-stoue No. 18 from Balasore. 
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Geodotio pLic 

B X  108 j 

109 j BM.18 - 
73 o 

110; RM.19 - 
73 o 

BX.20 

113 BBI.22 -. - 
7s U 

114 j B E 3  
73 0 

115 BM 24 - 
73 0 

116; DM.25 - -- 
73 o 

i a 
: -  St!?! 
i l l 6  7 3 0  

117 nlr.p! 
i s  u 

118 i B X 0  
73 o 

1 1 9 i  B S 9  
73 o 

120 ; KMAO 
7a o 

121:  B 3 1  
73 o 

- 
Distance 

from 
Kendrnpsl 

Main-Line 75. (Kendrapara to Howrah). 

Description of Benoh-marks 

0.T.s.  On coping at  S. end of E. parapet of bridge No. 131, 
Box, 26 chains S. of mile-stone No. 19 from Balasore. 

0 On top of mile-stone No. 20 from Balasore. 

0 On top of mile-stone No. 22 from Balasore. 

a.T.s.  On W .  end of N .  abutment of suspension bridge, 200 
UoM. yards N, of Ciudikhal village, and 4 mile N. of B.M. 

No. 110. 

0 On top of mile-stone No. 23 from Balasore. 

0 On top of mile-stone No. 2b from Balasore. 

0 On top of mile-stone No. 25 from Balasore. 

a.T.8. On platform of well alongside road to Midnapore, 150 
BF)BI. yruds W. of mile-stone No. 26 from Dalasore, and in 

centre of Hajghat bazar. 

a.T.8. On N.E. corner of W. parapet of bridge No. 141, 
about 2 cllains S. of mile-plate No. 49 from Midna- 
pore. 

On top OF pillar of Patna G.T. Survey Tower Station, lat. 21" 
47' 20".&3, long. 87' 11' 45".53. A principal station of East 
Coast Series. (For full description see Synoptical Volume). 

On centre of N. parapet of bridge No. 142, at  mile-plate &. No. 47 from Midnapore. 

On E. parapet oE bridge, on  branch road from main road 
Bf)hl. leading into Jellasore, 16 c h i n s  W. oE mile-plate No. 

46 from Midnapore. 

a t  Jellaeore. Embedded flush wibh floor in middle of 
verandah of travellers' bungalow, 100 yards S ,  of post 
office, and in angle formed by junction of roach leadlug 

to Balasote and Coutai  

G.T.s.  On end of S.E. wing wall of bridge, 20 chains W. of 
, mil"po8t No. 2 from Jcllasare, on road to Contsi, and 

10 chains S.W. of Amblihatta village. 

On end of 3.E r i n g  wall of bridge, 60 yards E. of mile- 
post No. 19 from Ualighai, on road to  Contai. 

- 
Corrected Elewtim 

Dpnamic Orthometro 



DESCRIPTIONS AND HEIGRTS OF BERCH-MARKS. 

Main-Line 75. (Kendrapara to Howrah). 

Description of Bench-marks 

G.T.9. On end of S.W. wing wall of bridge, 34 chains E.  of 
&, mile-post No. 17 from BaligLai, about 4 mile N, OF 

Barigiupur village on road to Contai. 

G.T.9. On end of N.  W. wing wall of bridge, 4 mile W, of mile- 
&. post No. 15 from Balighai, on road to Contai. 

G.T.S. On elid of N.E. wing wall oE bridge, 4 mile E. of mile- 
post No. 15 from Baligl~ai, on road to Contai. 

On the O on tower of Saatia G.T. Survey Tower Station, 
lat. 21' 50' 3P.48, long. 87" 20' 57".22. A principal station 
of East Coast Series. (For full description see Synoptical Vol- 
ume). 

G.T.S. 0 1 1  end of S.E. wing mall of bridge, 400 yards E.  of 
OM, Khal.kharia village, 7 chains E. of mile-post No. 14from 

Baligllai. 

0.T.S. On end of S.E. nin.g wall of britlge, opposite Urna 
B%. village, 17 ehaius W. of mile-post No. 12 from Balighni. 

O.T.5. 011 end of S.E. r i n g  mall of bridge, 10 chains W. of 
UON. mile-post No. 11 from UaIigl~ai. 

U.OM. 0 1 1  base of boundary pillar on N. margin of road to 
Contai, opposite mile-post No. 11 from Balighai. 

0.T.s. On end of N.E. wing wall OF bridge opposite Kashiabad 
, village, 2 chains W, of mile-post No. 9 from Haligl~ui. 

G.T.6. On end O F  N . E  wing wall of .bridge, 29, chains E ,  of 
BoM. mile-post No. 8 from Balighni. 

0.T.s. On end of S.W. wing wall of bridge, 32 chaina E OF 
B;I. mile-post No. 7 from Balighai. 

0.T.S. On end of S.E. wing wdl of bridge, 13. chaim. W, of 
&, mile-post No. 5 from Bulighai. 

@ . Z S  On end of N.E. a ing  wall of llridge, IT chain8 W. of zm. mile-post No. 3 from Balighai. 

On mark on npper surface of toner of. Kudi G.T. Survey 
Tower Station, 1u.t. 2L0 51' 42".94, long. 87' 31' 23"'.88. A. 
principal station oE East Coast Series. (For full description sce 
Syuoptical Volume). 

Q.T.9. On end oE S;E. wing mull oE bridge, 29tchains W. of 
mile-post No. 2 from Balighai, on road to Contai. 

Corrected Elcvntion 
Distance 

from 
Kenclrapnra 

miles 

'3O.3 

131'5 

13' '3 

733'6 

133'0 

134' 

'35" 

'35.9 

137 '3 

139'2 

141" 

143'7 

143'9 

r44'5 

feet 

29.540 

33' 175 

33'201 

73'539 

32'297 

32.687 

32.893, 

~ I ' M $  

28.173, 

29.204 

26-58y 

19.532. 

I 

Designation of 
Bench.marks 

fret 

29.534 

33' 180 

33.206 

73.550 

32'302 

32.692 

32.898 

3 1 . ~ 8  

28.177 

~y ,208 

26.593 

19'535 

122 

123; 

124; 

j . - 1 
i lZ& 

121i 
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127; 

128: 

129 

130 ' 

la' 

132 

133 

a - 
, 1S3 
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11 .q?.ol I 1 1  -422 

46. j S j  

1'1.761. ( 1.1 '763 
I 

~ ~ f . 3 2  -- 
73 0 

B= 
73 o 

BE 
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B E 5  
7 3 0  

E'.36 
73 0 

B J I . ~ ~  
73 o 

Bs 
.ia o 

B11.38 -- 

0 3 1  
73 u 

gJ154J 
78 o 

011 42 .- 
3 '  

11M -- 43 
73 0 

n1r.44 
73 C 

B h p r j  
7a o 

HM.46 
i 3  0 



PRECISE LEVELLINQ I N  INDIA, 1858-1909. 

MainaLine 75. (Kendrapara to Howrah). 

Designation 
Bench-morke 

Geodetio 

135: 

136 

137 [ 

138 i 

139 

140 j 

141 

142 ' 
1 . -  

j l j 2  

143; 

! 

144 

145 

146 ; 

Distance 
from 

Kendrapnro 

miles 

146.8 

150'4 

'54.2 

155.8 

'56'7 

160.1 

160s7 

160.9 

161.6 

,64.0 

168.5 

171'1 

of 

Topogm- 

0".47 
78 u 

B= 
'13 0 

Bar?! 
78 0 

BEO 

=I 
73 U 

BM.62 
73 0 
-- 

B M G ~  - 
i d  u 

Rar.54 
7 1  o 

B ~ . 6 6  - 
730 

B".S6 
79 u 

- BM." 
73 u 

BM.6B 
73 0 

ER 
?a o 

Description of Bench-marks 

G.T.s. On end of S.E. wing wall of bridge, 4 chains W. of 
B s .  mile-post No. O from llalighai. 

G.T.9. at Balighai. Embedded flush with floor in centre of 
Dou. front verandah of P.W.D. inspect~on bungalow, 100 

yards N. of road from Midnapore to Contai, and about 
1 mile S.E. of Balighai village. 

G.T.9. On centre of W. parnpet of bridge No. 10, 300 yards 
Uou. S .  of Tajpur rillnge, and I chain N. of mile-post No. 52 

from Midl~apore, on road to Cot~tai. 

0.T.S. On S. parapet of bridge, mile E. of jl~tiction of Coast 
B%. caual with road hctmeen I5alighai and Contai, and 16 

chains W. of ~uile-post No. 56 from Midnapore. 

G.T.S. On E. end of N parapet of aluice bridge, 17 chains E .  
BohI. of mile-post No. 6 from Contai. 

G.T.S. 0 1 1  E .  end of S. parnpet of sluice bridge, 10 chains E. 
B%. of mile-post No. 4 from Contai. 

m . 9 .  On E end of N,  yarnpet of bridge NO. 2 in ~ n t a - n a l a  

Box. bazar at  Karkuli village, about 4 mile E. of mile-post 
No. 1 from Contai. 

G.T.9. at Contni. Ernbedrled flush with floor in centre of S. 

Bnv. verandah of P.W.1) .  inspection bungalow, 150 yards 
N.W. oE Deputy Alngistra~e's co~irt .  

0 . 1 6 .  011 upper surface of'lrrigation Depnrtrnent berth-mark 
pillar close to Exc.c~~tive ICl~~it~eer 's  I)ut~~alorn at Contai. 
A marble slab Ict illto olle side ot' 11ill:tr Ilears inscrip- 

tion :-" l)ivisior~aI I)atnm 100 feet below tllc oC this 
pillar. John Penueesy, ISxccutive Ihigineer. A.1). '1858." 

0.T.s .  On centre of N. parapet of hridge No. 2, 2 chains W. 
B)M, of mile-post No. 1 from (lontai, on road to Kedgeree. 

On N. parapet of bridge N O  4,32 ellains E OE mile-post 

U)M. NO. 3 from Contai, ou road to Kedgeree. 

0 .T . s .  On N.  end of W. parapet of hridge No. 6, 10 chains 9. 
of mile-post No. 8 from Contai, 011 road to Kedgeree. 

G.T.8. On S.E. corner of verandah floor O F  P.W.D. inspection 
B)M, bl~ngalow at  Boga village, about 4 mile E, of llasulpur 

river. 

- 
Conochd 

D ~ m i a  

fed 
10.155 

11.504 

10.419 

10'352 

13'780 

14'983 

12.780 

37'826 

43,239 

11.754 

10.877 

12'g4 

'3'937 

Elomtion 

Orthometrio 

feel 

108156 

1 ~ ~ 5 ~ 6  

~o-qzo 

10.353 

13'182 

14'985 

1 z n @  

3i"3' 

43'145 

1"'56 

10.0'9 

11.15~ 

13'939 



DESCRIPTION8 AND HEIGHT8 OF BENCH-MARKS. 

Main-Line 75. (Kendrapara to Howrah). 

Description of Bench-marka 

0 On E.  end of inner cornice of N. parapet of bridge NO. 
n'N' 8, 18 chains W. of mile-post No. 12 Erom Contai, on 

road to  Kedgeree. 

G.T.8. On S. parapet of bridge, 13 chains W ,  of mile-post No. 
uou. 1 J from Coutai, on road to Kedgeree. 

G.TS. On N. corner of basement or  platform of Mahadeo's 
BoM, temple, on S .  margin of road to Kedgeree and 32 chains 

W. of milc-post No. 16 from Contai. 

G.T." a t  Kedgeree. Embedtled in masonry block 15 inches 
unhI, al,o~-e grountl, 15 pards W. of P. W.D. inspection bungn- 

lorn, aud 50 yards E, oE asquare tnuk between bungalow 
and cemetery. 

U.T.8. On N. end of E, parapet O F  sluice, opposite Sanachura 
BoM. village, on W. or right embankrne~~t  of Hooghly river. 

G.T.S. OU S. end of W. parapet of sluice, opposite Satkbnli 
village, 22 chains N.  of mile-post No. 16 on W. em- 
bankment of Hooghly river. 

G.T.S. Marked in tar on centre of Mr. parapet of bridge, 5 
UF)hZ, cl~ains N ,  of Gopimol~aupt~r, on old Dak road, Kedgeree 

to  Ranignl~j. 

G.T.8. a t  Basuli Chalc. Embedded flush wit11 flooring in centre 
of front verandah of P.W.D. insl~crtion bungalow, 300 
yards off road, and 1 mile S. OF Haldi river. 

Q.T.0. On N, e ~ ~ d  of W. parapet of bridge opposite P.W.D. 
,&. inspection bungalow a t  Balughata. 

G.T.S. On 2nd atep from bottom a t  main or S. entrance to zM. P.W.D. inspection bungalow at  Ualughata, on road 
from Contai to Kukrahati, on N. bank of Haldi river. 

a .T .8 .  On N. end of W. parapet of bridge, 4chainsE. of Rraja 
Lrl  Chak, 32 cllains N. o f  mile-post No. 9, on road 
from Dalugl~ata to Kr~krahati. 

G.T.J. On S.  end of E, parapet of bridge, 3 chains S .  of C h ~ k  
Lalpor. midway between mile-posts Nos. 4 and 5 from 
Kukral~ati. 

9 a . T . 8 ,  On S. en11 of E. parapet of bridge No. a few cht~i119 
0 

B.*. to S. of Dhekhr village, and 23 chains N. of mile-post 
No. 2 from Kukrahati. 

Corrected 

Djnamic 

feet 
12.478 

13.809 

15.867 

13'721 

18.866 

17.094 

13.184 

15'712 

16,615 

16'896 

16'299 

16.076 

15.910 

Distance 
from 

Kendrapara 

milea 

'71'3 

'74 '3 

176.1 

177'5 

180.A 

183.0 

187. 

190.6 

193'8 

193'9 

194'9 

1 9 8 ' 0  

201 ' 7  

Elevation 

Orthometric 

f e d  
12.480 

13.811 

15.869 

13'723 

18.869 

17.096 

13.186 

15'714 

16.617 

16.898 

16.301 

16.078 

15.912 

Desirnation of 
Bench-mnrks 
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PBECISZ LEYELtlSCf IPI' I S D I A ,  1989-1909. 

Main-Line '75. (Kendrap~ra t o  Howrah). 
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V ~ K ~ I I I ~ : \ I I  of ll.\V.l). i~~spt :c r iu~~ I , I I I I ~ : I ~ ~ I V .  

' I I ~ I i l e ~ l  i I I  a t  I I o . I 

!El, of s1111ce. I ~ I I  N ,  I I : I I , ~  : I I I , ~  :tt I I \ I I I I C ~ I  I I ~  ~ L I I ~ I I I : I I ~ : I ~ : I I I ,  :tt 
A I I I I I ~ . ~ ~ : I  v i i l : ~ ~ . ,  I I I I I -  S .  U E  C ; ~ \ V : I I I ~ I I : I ~ ~  ~ I I ~ ~ I ~ C ~ ~ U I I  ~ I I I I ; ' :L -  

low, on u l ~ l ~ o s ~ t c  I ~ i r l ~ l i  oi' rivcr. 

C'r.<. 011 . ~ I B I I ~  cn,l~erlolr~[l n l ~ n ~ l t  crntlu: of 1st offsct o r  foot- 
it!; I J I I  S. sirlc o i  llupe u11eii.-k. 

011 I< C I I ~ I  OF S. I) :IITIIIC~ of Z ~ I I ~ P C  at  milc-l l~~st  KO. 2 

u"\,, ; ~ U I I ~  ~ 1 1 1 ~ ~ : 1 1 1 k 1 1 1 ~ 1 h ~ ,  illld 1 1 , l i k  : I ~ > O V C  11011~ U I J ~ ~ I S ~ .  

l7.s. On tria11~111:1r S ~ O I \ C ,  PmJI~~lrlerl 011 c r n I , n ~ ~ k l l ~ ~ n t .  011 Io\rer 
I J : l l ~ l i  UI (31lri:t~o1 creek, 4 ~uilr: below S l ~ i b g i l ~ ~ j  mnl.il1e 
n~;irk.  

Top of flanle of marine rocket N o .  37, OII e~nbnllkmallt. 
n d j u i ~ ~ i t ~ g  S I I I I J ~ ~ I I I , ~  rn;lr i~~c 111ark. 

'l'o!~ r ~ l .  f l n l l~e  of i ror~  pil,r, I4 chains S. of l'.W.D. illspec- 
tiutl I ~ u ~ ~ g o l u w  ac S ~ I I ~ ~ ~ I I I ~  ~iI1;tgc. 

0.'lq..9. 0 1 1  stone eml,etlul~*d in flooring oF P.W.D.  inspection 

lfil. I,llll;.i,low zit S I ~ I ~ R ~ I I I ~ ,  O J ~ ~ I O . ~ E I :  mlltre oE ~ ~ n l l  autl to 
11.i'~ (:IS ~ ~ I I I  e11tt.r) of tlrnl.\ray. 

G.T.S. On S. entl o f  W. parapet oE sluice, 5 cl~nios N. of Sllib- 
uoM. ~ : I I I ~  illspecti011 b u ~ l g a l ~ w .  

15.621 

16'3j3 

16'431 

lj.4'4 

11"6j 

Ii'3I1 

m'163 

16"" 

rBsi67 

18,oil 

16'9i5 



DESCItIPTIOSS AXD IIEIGIITS OF BKXClI-JIhllES. 

Main-Line 75. (Kendrapara to Howrah). . 

. 

' 

i 

; 
i 

: 

! 

\ 

r 
IJ..IICIIIIIIIIII ~bi 

I l l . ~ ~ ~ ~ l ~ - l 8 ~ l l l  h6 I ) i r l ~ ~ l ~ v v  
Cort..c~rgi l i l v t ~ * ~ i a ~ ~ ~  

1~...111 

licodrnpara 
~ ; . , , . i e t ~ c  ''';;:;:" I 1)ercriplion or D ~ I I C ~ I - I I I I I ~ ~ I  

I 

,frrL 
I 9.380 

12'190 

1 7 . 8 ~ 5  

16 .6 jS  

49.574 

Orli~n~n~etric 

fed 

ly .382  

12'191 

1i .847 

16.661 

49.580 

17'08+ 

9 ,871 

1.~031 

16.81 1 

I 1 . 9 ~ 6  

14.506 

13'049 

15.878 

15.845 

10*69o 

1 5 ~ 8 0 4  

- 

1;;; 

I;(;; 

1;;; 

I - 
' 1;; 

: :- n - - : I , ,  

1;s ' 
179, 

180 j 

181 : 

18:z : 

183 

. . 

184 

186 

l n5 

18; i 

I:\I.??P' 
7.J ll 

u\f2?; 
::I n 

1111 22s - 
79 U 

i> rl 

' ! \ s o  
i s  U 

"\= 
i V L i  

11.11 ?::? 
;:I ~i 

I 
i V  d 

.. I:\! - 234 
i 

# : I  ~i 

;Y ~i 

I)\[ 227 
ifii- 

' Il \ l  ??R . 
7 9  u 

11!1 :nn - 
i u  li 

I l \ I  240 
i 9  u - 

nM - .- 211 - 
i s  IJ 

i11i1ra 1 
213 .6  

214.3 

216.  

2 ,6 .9  

220 .9  

2 1 7 . 2  

218 .3  

I 9 .  

""9 

131,5  

223. I 

2 2 4 ' 9  

226 '3  

227 '3  

228.  

218.9 

1:-s. 011 t~.in~lgnl:ar s:ollc enlbetlded on en~ I~ ;~~~I ; rnen t  I I C ~ I P  

fl..U. XU. 1;s. 

l'op of flnl~ge nf marille zorkrt S o .  35, otl river side ntljoin- 
ill;: I ~ ; I I I I ~ I ~ ; I I -  ~llitrj~lt: 11111rk 1111 3. I I I I I I ~ .  

ES. I  ti:^^: t I I I ~ ; n e ,  e n  I 

,El S U I I I . . ~  p ~ l i i ~ r  u~ )pos i~e  Ali!aur villi~gc. 

G.'r S. 01, r r ~ n e r ~ t  tlnnr of I'.\V.D. inrl)c.rtinn 111111:nlon* nt T)l~a- 

, 111. IICLII  t!e~t 1st ; I I I ~ I  211d L I O U ~ I I . I I ~ S  I ~ U I I I  \\'., ill W I I ~ ~ I ~ . I . I I  

vcl~;lllll;lll. 

011 top of  t r ~ ~ v ~ ~ * c ~ f  >lil.znpllr G.T. ~ l l r \ . e y ' ~ ' r ~ r r r r S t : ~ t i i ~ r ~ .  I:lt 
'!'!O : i d ) '  I l".Di, I S ~ I I ;  8B.' :\' b!)-.(JL. A I I I ~ I I I , ~ ~ ; I !  S I : I ~ ~ I I I I  I I ~  I::ISI 
C~I:ISL Scrles (For Iu11 t l c r c r ~ ~ , t i u ~ ~  see S!.llopric;~I VUIIIIIII.). I 
G.T 3. On atonc: c.~,~lrc~l~lc~tl in r e ~ \ l v ~ ~ t  fl~~ol-: nltd to  right oF 

,,%, I I ~ L I I . I I ; I ~  ot' I)l~;nj:r se~oi~l,l~ore rulver. 

' I ' I I ~  O F  ~~:III:c!  iron ~ ) i [~c ,  on rivcr side, IS clwins X. oE 
.\Iitl1;1)iu11t111 creek. 

'1'oi) i , I ' f l : r ~ ~ ~  nf nl;trillc sot:ket KO. 33, on X. I~ank of creel< 
I I ~ ~ O S ~ L ~  I i : t s l ~ ~ p ~ ~ r  vill;~gc. 

'l'np nf fl:~~~:e of rn:lrille aoclict KO. 31, on upper bank ut' 
creek :It I~III ;III ,~:I  ~ lo i l~ t .  

I I Ig~p O F  fl:ln=e of marine socket KO. 29, oo rnmllr11 on river 
.itle, 2 11biics i~cluu Hug  1.ivc1. ~,belisk. 

G T S .  011 stone cn1l1erltIrtI : I ~ I O I I ~  re~:tre clt '  1st off.et or  footing 

,?., 011 &. ~ ~ I C C  of Ijl8g river ollcllsli. 

'1'on.nf flnngc of marille nodiet No. 27, ~ I I  lowrr 1)nnk or 
2nd 1:lrge cl-rrek itbuve, nlltl 2 ~l,iles lrulrl Ilog river ol~elisk. 

Tnp of flange of mnrinc wcliet No. 23, on buntl nt Hiragauj 
point. 

Top o f  f lnl l~e of mnrine rocket Nn. 23, on hnnd, 3 0  ynrds 
~ ~ O V C  I I ~ I I I I ~ I I  o f  l i i ~ ~ , i ~ : ~ l ~ l ~ ~ ~ l i  or ILkt~~gan~ea~i crbel<, mid ~witr ~ I I I I ~ ~  

one oE rwo I I I ; I ~ ~ I I C  n~i~rlrs. 

, 1  Lo!) of U;lngc oE iron pipe, on river side, 120 pnrtls above 
I ~ : L I I I I : I ~ I ~  01. C ~ ~ a n q l ~ r  creek, nut1 uear cr I I I U ~ I I I C  mark. . 

Top of  flnllgc of mnrinc sorltct No. 21, on band, about m#id- 
\ray ber\r.ccn Ulub:~l.ia nad Ii;~lilti~gar creek. 

I; ' ~ 8 2  

~ ' N ; o  

12.030 

16.809 

1 y 9 0 j  

14 ' j o+  

13'048 

15. 8.76 

15.843 

ro.689 

15.Sor 



4418 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 75. (Kendrapara to  Howrah). 

Designation 
Bench-marks 

Qeodetio 

188;  

1 8 9  

190 : 

i 1  
j l 90  

i 2 . -  
i 190 

191.  

192;  

i a . -  
; 192 

193 

1g4 j 

195 : 

196 '  

19' : 
2- 

197 

: . -  b 
j I97 

Distance 
from 

Kc"draparn 

mile# 

"9'3 

229-8 

229'9 

230., 

230.2 

232.8 

234'0 

234'4 

234'6 

235'1 

235'4 

237'2 

'3" I 

238.2 

239'1 

of 

Topow 
phic 

~ ~ 2 4 2  
i s  B 
- 

!?!?? 
IS B 

B;U.a44 
79 B 

~6 
i 9 B  

~ 8 r . 2 4 6  - 
70 B 

' 2 7  
79 tl 

""218 

BLI.249 - 
79 tl 

BM.260 
3-F 

BM.%I 
7y 

BM.252 
T 

BM.263 -- 
79 B 

-- "'2s4 79 n 

EL?!? 
79 B 

~ z e  
79 B 

Description of Bench-merke 

Top of flange of iron pipe, on band, 30 chains below Ulu- 
baria bazar. 

Top of flange of marine aocket No. 19  near end of Ulubaria 
barer, on right of road, and 35 yards above upper ferry ghat. 

Q.T.S. On stone embedded in front verandah of police station, 
BoM, to  right of 1st doorway from S. The building is a 

pakka oue nnd is in Ulubaria bazar. 

Q.T.S. On E. end of lowest step at  N .  or main entrance to 
BoM. P.W.D. inspection bungalow at  Ulubaria. 

h Q . T . 6 .  On cap-stone, near gate, at  western end of N. wall of 
n'"' canal lock at  Ulubaria. (P.W.D. beuch-mark). 

Top of flange of marine socket No. 17 on band, 17 chaius 
E, of Cl~akkasi creek. 

Top of flange of marille socket No. 15, on upper bank of 
creek at  Bauria hat, 29 chains below post office. 

a.T.s. On stone emhedded in verandah, to left of principal 
doorway of bungalow, 120 yards above Bauria post offi- 
ce. 

0.T.s.  at Fort Gloucester. On stone embedded flush with surface 
of masonry pillar and about 6 inches ahovc ground. 
The pillar is situated 40 feet above doorway of eastern 

or main block or wing of Bauria Cotton Mills, and a few feet 
from compound wall facing river. 

a.T.8. at Fort Gloueester Jute Mills. On stone embedded 
DF)hI, in plinth, near N.E. coruer of central or main block of 

buildings. * 
Top of flange of marine socl~et No, 13, an lover bank of 

creek, 23 chains ahove Fort Gloucester Jute Mills. 

Top of flnnge of marine socket No. 11, in brick field on 
upper bank and at  lnoutl~ oE Dao kl~al  creek. 

Top of flangc oE iron pipe, on river bank opposite Sultau 
Pir9s aarga11 (sllriue) at  Sareuga village. 

G.T.S. On atone embedded in platform at  S.E. corner of Sultan 
, "5,. I'ir's dargtllr (shrine) a t  Sarenga village. 

Top of flange of marine locket No. 9, on band a t  Sarenga 
hat. 

Con'ectcd 

D ~ a m i c  

feel 
16.831 

16.467 

16.125 

12.613 

17.034 

1 j.156 

15.925 

19.626 

14.384 

14'582 

17.084 

12.838 

13"9° 

16'CJ29 

16'947 

- 
Eleratian 

Oltbornelrio 

-- 
feel 
1 6 . 8 ~ ~  

1 6 . ~ 6 ~  

1 6 ' ~ ~ ~  

12.614 

17'036 

15'1j8 

15'917 

15'618 

'4.3'5 

14.5'~ 

17'0'6 

I ~ ' ~ ~ ~  

16.931 

16'949 



DESCRIPTIONS AND HEIGHT8 OF BENCH-MABKS. 

Main-Line 75. ' (Kendrapara to Howrah). 
C 

Description of Bonch-morlis 

Top of flnnge of marine socket No. 7 on band,opposite 
Uma Charan hlukharji's (brick proprietor) house a t  Muniakhali 
Point. 

Top of flange of marine socltet No. 6, on upper bank and near 
mouth of Siugamari kllal, 1 mile S. of Sankrail police station. 

Top of flange of marine socket No. 3, on band near river 
bank right opposite Sankrail police station. 

Q.T.8. at Sankrnil. On stone embedded against wall, in floor of 
front or S .  verandah of police station, between 1st and 
2nd doors from E, side. 

Top of flange of marine socket No. 1 on river bank, on 
mound iu brick field, 1 mile above Sankrail police station. 

B . O K  On S.E. corner of 1st offset of pillar marking northern 
boundary of Calcutta Port nt Panchpara village. 

Top of flange of marine socket No. 75, ou river bank, near 
Thakur Das MukharjiJe Surkhi Rlills at  Panchpara village. 

Q.T.S. On stone flooring at W. end of N.  or front verandah of 
Superiuteudeut's house, Government Botanical Gardens, 
Honrah. 

Marble basement of Memorial Vase, in centre of Qovern- 
ment Botanical Gardens, Howrah. 

Q.T.8. On 2nd step from bottom at S. or main entrance to 
&. Slialimar House. The ateps are of atone and bench- 

mark is at W. end. 

Q.T.S. On maeonry platform of pump, on W. side of circular 
,&. tank, to S, of Messrs. Burn and Cops Workshop, Howrah. 

Stone let into compound wall, behind 3rd class carriageoccu- 
pied by post office staff, at Honrah railway station. (Railway 
bench-mark). 

Q.T.9. On E. end of 2nd step from bottom, at main entrance 
BoM. porch, Howrnh railway station. 

Distance 
from 

liendrapnra 

n~i lea  

240'1 

240'9 

241 '9  

241 ' 9  

242'9 

244.0 

'44'4 

245'8 

246'3 

247'7 

'5O.O 

250'9 

25, ., 

- 
Dcsipntion 
bench.mnrks 

Geodetio 

198; 

199: 

200 i 

i a . -  
'200 

i b , -  

i 200 

2 0 1  

202 : 

i a 
, -  i 202 

203 i 

204: 

2 0 ~  : 
: 

2% 

206 

L 

Corrected 

Dynemio 

feet 

15.846 

I 8.789 

19.307 

I 7.266 

14.563 

14.216 

10-048 

I j .499 

19.056 

16.190 

16.730 

16.567 

I 8.  I 36 

of 

Topop 
pho 

BM 257 A 
79 U 

BM.258 - -- 
79 B 

BM.259 
79 n 

BM.260 - 
79 tl 

BM.261 -- 
79 B 

BM 262 

BM.283 
79 s 

BM.264, - 
79 B 

B=5 
79 B 

B*6 
79 a 

B x 7  
79 B 

DM.208 
79 

EM? 
79 B 

Elevation 

Orthometrio 

feet 

15.848 

18- 791 

19.goy 

17.268 

14.563 

14.217 

10.049 

15.500 

19.058 

16.192 

16'  732 

16.569 

18.138 



468 PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 75A. (Kukrahati to Nijkasba). I 

Designation of 
Bench.mnrke I Dintance I 

from Description of Benoh-mmke 

- 
Comcted Elemlion 

Dpnamio 1 Orthomelrio 

0.T.s. a t  Kukrahati. Embedded Bush with floor in  centre of 
BoM, front verandah of P.W.D. inspection bungalow, about 

1 mile W. of ghat, and 400 yards from river bank. 

0.T.s. On E, end of N.  parapet of sluice, 27 chains below 
BoM, Kukrahati inspection bungalow. 

0 On top of mile-stone No. 45 along right embankment. 

0 On top of mile-stone No. 44 along right embankment. 

G.T.8. On E, end of N. parapet of sluice, 6 chains E. of B.M. 
BoM* No. 4. 

0 On top of mile-stone No. 43 along right embankment. 

0 On Cop of mite-stone No. 42 along riglit embankment. 

a.y:s. Embedded in coping at  N. end oE W, parapet of sluice Bs. s t  Bhadad village, 1 chain N. of mile-stone NO. 41 
. alol~g embankment. 

1 0 On top of m&-8t0nt No. 40 .long right embankment. 

G.T.6. Embedded in coping at S. end of E, parapet of elaice at  Bs. Horkhali village, a mite S. of B.M. No. 9. 

Q.T.S. On W. end of S. parapet of sluice, 4 mile E. of HOT- 16347 16'349 

khali hat and 15 chains N. of B.M. No. 12. 

Top of flange of marine socket No. 43, on band of a field, on 
lower bankof Horkl~ali  creek, about 1 mile N. of B.M. NO. 11. 

12 

13 

14 

1 BM 283 
14.6jl 

- -  ax On E face of Jhikuckhdi obelisk, abort 1 feet above 1 4 . ~ 5 ~  

14 79B "O surrounding earth. 

B g  
7Y B 

B z  
79tl 

Be 
79 n 

6.6 

7'6 

0 On top of mile4tone No. 39 .Iong right embankment. 

0 on top of mile-done No. 38 d o n g  right embmnkoent 

0 top OE mile-stone No. P along right embnkmtnb. 

18*40i 

1 9 . ~ ~ 3  

1 9 ' ~ ~ '  

18'40' 

19'Y1' 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 
m 

Main-Line 756. (Kukrahati to  Nijkasba). 

Designation 

Oeodetio 

i 2 . -  i 14 

! 3 , -  

i 4 

: 

l 5  j 

i 
/ 15 

1 6 ;  

1 7 .  

19 

i 1 . -  
1 

20 : 
21 ; 

22 : 

2 3. 

24 . 

- 

Corrected 

Dynamio 

feet 

12'575 

12'269 

14. I 28 

10.881 

22'388 

16.504 

19,024 

13.667 

42.873 

1 9 1 1 7  

1g...j43 

13;899 

zr.oy8 

m.553 

Dietsnw 
from 

Knkrahsti 

milor 

9" 

10'\relk, 

8'9 

9'3 

9'6 

10.7 

II.2 

'''9 

"'7 

13.7 

12'7 

13'0 

1 3 ' ~  

of 
Bench.mark8 

Topogre- 
phio 

EM204 - 
79 H 

BM.285 - 
IY n 

B z 6  
79 n 

BM.287 
1Y 

D= 
79 B 

B= 
79 B 

co 
79 B 

Bh'.29' 
73 H 

BM.29Z - 
79 9 

E s  
79 B 

?= 
79 B 

' 

R= 
79 u 

!5:g7 

Elevation 

Orthometric 

y~er 
12.577 

I 2.270 

14.130 

10.882 

~ 2 ~ 3 9 0  

16.506 

19.026 

13.669 

42.878 

1 9 . ~ 9  

19-545 

15-901 

21.mo1 

12.5j5, 

Description of Bench-marka 

Top of flange of marine socket No. 47 at  junction of 4 field 
bands, 4 mile N. of Jhikurkhali village. 

Top of flange of marine ~ocket  No. 45 on mound above a 
2 miles N. of Jhikurkhali village, on Jhikurkhali point. 

Q.T.S. On S, end of E. parapet of slnice, f mile 9. of B.M. NO. 
&, 14, opposite Jhikurkhali village. 

Top of flauge of marine socket No. 49 on a point f mile 
above ruins of bridge, on lower bank of Jhikurkhali creek. 

0 On masonry pillar on embankment opposite ruins of 
B.P. bridge, at mile-stone No. 56 along embaukment abreast 

of Bunjihara Chak. 

Top of fla~lge of marine socket No. 51 on a mound, 3 chains 
E. of embankment and 1 mile N. of B.M. No. 19. 

0 On top of mile-stone No. 35 alo~lg right embankment. 

O.T.9. at Bellari Tidal Semaphore. On masonry pillar, just 
below and inside embanltment, 20 yards N. of tidal se- 
maphore. The pillar ie about 6 inches above ground 

level, and has a stone embedded flush with its surface. 

On top of tower oE Ramnagar G.T. Survey Tower Station. 
lat. 22' 5' 2i1'.7H, long. 88' 9' I.lU.29. A principal statiou oE 
East Coast Series. (For full description see Symptical Vol- 
ume). 

0 On top of mile-stone No. 34 along right embankment. 

0 On top d mile-stone No, 33 dong  right embankment. 

Q.T.8. O, E. end of N. parapet of sluice, 18 chains E. of 
&, P.W.D. ingpeetion bungalow at  D u r y  Chak, and 7 chains 

W. of B.M. No. 21. 

a.zs. at Durga Chak. Emlbedded in verandah of P.W.D. 
ByM, inspection bungdow t o  left o£ doorway at S. or main 

entrance. 

0.T.S. On S. end of E parapet of sluice, at mile- tone No. 32 
noM. along embnnkment, near Belaurihat. 



PRECISE LEVELLING I N  INDIA, 1858-1909. 
I 

Branch-Line 75A. (Kukrahati to  Nijkasba). 

Deaipation of 
Bench-mnrks 

Desoription of Bench-marks - 

2 5 ;  

i 1 
: - 
i 25 

1 
' -  

i 25 

26 j 

27 

28 ; 

2 9 /  

30 

' jx 
31 1 

! 

35 

3 3 ;  

34 ; 

35 ( 

36 

3 7 ;  

Q.T.S. On S. end of E. parapet of sluice, opposite Phulbaria 
noM. Tower. 

Distnnce 
from 

Kukrahnti 

n~ilar 

14.7 

14.8 

15.2 

16.3 

'-. - 
I 3  

18.1 

18.5 

'9'5 

20.5 

2 O ' j  

20 -6  

21 '5 

21.6 

2 2 ' 1  

22.5 

23.6 

BM 298 
79 B 

Blf 209 

BIL300 - 
79 a 

BJ1.301 
79 B 

B* 
$9 B 

79 I3 

Blf.304 - 
79 B 

B z 5  
79 B 

BM.366 -- 
79 B 

B z a z  
79 U 

BX.908 - 
i Y  U 

B E 9  
79 B 

B* 
i Y  B 

B* 
78 B 

- BM.312 
79 B 

BM813 - 
7Y n 

a.T.s. On E, face of Phulbaria Tower, 4feet above surrounding 
n-". earth. 

Top of flange of marine socket No. 53 on upper bank of a 
1 

creek, 30 chains E. of B.M. No. -. 
25 

Top of flange of marine socket No. 55 on S. bank of a creek, 
2 miles below Phulbaria Tower. 

On top of mile-stone No. 29 along right embankment. 

G.T.9. On S. end of W. pnrapet of sluice, at  Parmanand Chak, 
BF)bI. 31 c11ains N. of B.M. NO. 29. 

On top of mile-stone No. 28 along right embankment. 

On top of mile-atone No. 27 along right embankment. 

Top of flange of marine aocket No. 57 on Haldi Point, 1 mile 
S. of embankment and 2 miles 9. of Haldi Marine Mark. 

0 On top of mile-stone No. 26 along right embankment. 

a.T.8. Embedded in coping of S. end of W, parapet of sluice 
B%, over Tarwan khal, a few chains N. of village of Sahiba 

Chak, 12 chains N. of mile-stone No. 26, at mouth and 
on N. bank of Haldi river. 

0 On top of mile-stone No. 25 along right embankment. 

O.T.8. On S. end of E. parapet of sluice, 6 chains N.  of B.M. 
BF)JI. No. 33. 

G.T.9. On N. end of W. parapet of sluice, 27 cl~oina S. of 
B%. B.M. No. 36. 

0 On top of mile-stone No. % along right embankment. 

0 On top of mile-atone No. 23 along right embankment. I 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 75A. (Kukrahati to Nijkasba). 

Distance 
from 

Kukrnhati 

mile. 

24'3 

24'6 

25,2 

25'3 

27.2 

27'9 

29' I 

30'4 

31.3 

3 ~ ' ~  

33'9 

35'7 

36'8 

36'9 

39'7 

Description of Bench-marks 

G.T.S. On N, end of E. parapet of sluice over Chunamara- 
=OM, khal, a t  Baubistupur village, 26 cl~ains S. of U.M. No. 

39. 

0 On top of mile-stow No. ? 2 d o n g  right embankment. 

G.T.S. On centre of E. parapet of sluice, 8 chains S.W. of 

noM, P. W . D .  inspection b ~ ~ ~ ~ g a l o w  at  Balugllata, on N.  bank 
of Haldi river, ou dak road from Contai to Kukr~thati. 

G.T.S. On 2nd step from bottom a t  maiu or S. entrance to  

"OM. P.W.1). i ~ ~ s p e c t i o ~ ~  bunaalo\v at Balughata, on road 
from Coutai to Kukrahati, 011 N. lrauk of Haldi river. 

G . T . ~ .  On centre of '8. parapet oE sluice, 10 chains E. of 
Basuli Cl~alc, on S. Irsnk of Ilaldi river, and 29 chains N. 
of mile-post X o .  24 along embaukment. 

G.T.S. On S. end of W. parapet, 4 mile S.E. 0fP.W.D.  inspec- 

O M  tion In~~~gn low at  nasuli Cl~ak,  2G chaius S. of mile-post 
No. 24 n l o ~ ~ g  e m l ) a ~ ~ k n ~ e ~ l t .  

G.TS. On S. end of W .  parapetof sluice, 4 mile E. of Dinban- 
r l anp~~r  \,illage and S. oE mile-post No. 23 nlong em- 
bankment. 

a.T.s. 0 1 1  S. c r~d  of Dr. parapet of .*Inice, 4 mile E. of Binand- 

DoM. pur villaae and 4 r~lile S .  of mile-post No. 22 along 
embankment. 

Q.T.S. On N. end oE E. pnrapet of sluice at  Baman Chalr village. 
l3.M. 

Top oF flange of marine socket No. 59 a t  mouth of Haldi 
river, 6 chains E. of S I I I I ~ ~ ~  mnrine mark. 

'Top of flange oE marine socket No. 61 between two small 
creelts, 1 mile below Sr~utlia 111ari11e mark. 

Top of flange oE marine socliet No. 63 on S, bank and a t  
moutl~ oE Kl~ol:rkl~ali creek, 1 lnile above U.M. No. 49. 

0.T.S. a t  Gangrn Marine Matrk. 0 1 1  stone embedded in masonry 
pillar built below II field bond, 20 feet W, oE marine 
mark, and 1 mile S .  of Kholakhali creek. The top of 

pillar is on a levcl wit11 field band. 

Top of f l a n ~ e  oE mnrine aockct No. 65 on river bank 76 
yards S.E. of U.M.  No. 49. 

G.T.S. 0 1 1  N. end of E. parapet of sluice, opposite Sanachl~ra 
B:M. village, on W. or right embankment of Hooghly river. 

Desi~noLion of 
Bracl~.~~~urks 

h l l e t i c  

38 

39 ; 

• 

4 1 :  

4 2 .  

43 i 

44 i 

q j  : 

4 6 ;  

: . - a 
j 46 

47 : 

48 : 

49 : 

: a 
, - 
j 49 

50 

Corrected 

Dynamic 

. f ~ l  
16.24; 

20.706 

19'728 

16.896 

I9'39j 

17.344 

19.274 

19.273 

16.555 

J I '513 

9.679 

10.520 

12.466 

9.169 

18.866 

Topngra- I 
BM.914 

7 9  lj 

- BM31r  i s  B 

B z 6  
79 8 

B ! !  

s 7  
79 B 

78 b 

IIM.319 
70 tr 

B=O 
i s  s 

B$ 

EM.% 

BM.26 - 
59 0 

B21.27 -- 
79 C 

R1I.28 -- 
5 9 "  

! 3 2 ?  
7 9 "  

BM.64 - -. - . .- 
;a o 

Eleoatian 

Orthometrio 

fssl 
16.249 

20.709 

19.730 

16.898 

. 19.398 

17.346 

19'277 

19'276 

16.557 

I I -515 

9'679 

10.521 

12.468 

9.170 

18.869 



PRECISE LEVELLING IN INDIA. 1858-1903 

, Branch-Line 758. (Kukrahati to Nijkasba). 

Description of Bench-merks 

I 

Top of flange of marlne socltet No. 67 opposite ruins of 
Gangra G.T. Survey Tower Statiou, 2 miles below B.M. No. 49 
and N.X. of Sanachura village. 

Top of flange of marine socket No. 69 on S bank and at 
rnor~th of Talpat~ creek, 1 mile above Kedgeree P.W.D. iuspec- 
t ~ o n  bungalow. 

G.T.S. On stone embedded in basement of old flag-staff tower, 
,,Ox. Kedgeree, opposite centre of E. face. 

Top of old flag-staff tower at  Kedgeree. 

0.T.s .  at Kedgeree Tidal Semnphore. On masonry pillar 
BoM. built uenr S.15. corner of tank, 2 c l~a i t~s  N, of semaphore 

The surface of p~l lar  is on a level m ~ t h  grouud and has 
a stone set in it. 

Top of flange of marine socket No. 71 on 2nd sand hill 
below tidal semaphore, 1 mile E. of Cowcolly light-house. 

Top OF flange of iron ~ i p e ,  a t  end of band from Cowcollg 
light-house to river side. 

Q.T.S. On stone embedded in plinth of Cowcolly light-house, 
about 5 feet from step* facing emba~~l tmeut .  

Top of flange of marine socket No. 73 on a sand hill, I mile 
S.E. of Cowcolly I~ght-house. 

0 T . 8 .  at N~jknsha.  011 masonry pillar built near entrance to 

OM, 
colnpour~d of n l a r j ~ ~ l  at mouth 2nd on N. bank of Ilaslll- 
pur rlver. The s~lrface of p~l lar  IS 9 111chea above 

ground aud has a stone set In ~ t .  

- 
Diatsnce 

from 
Huk"hatl 

mils# 

41'5 

41'5 

42.6 

42,6 

43.5 

45'7 

46'2 

46'9 

47'5 

51.0 

Corrected 

Dynamic 

feel 

1 5 . 6 ~ 5  

10'435 

15'363 

31'557 

10.259 

30,733 

20.996 

11'956 

26.643 

20.693 

Designation of 
Ben&-mnrkn Elerstion 

Ortharne~n~ 

/eel 
15.607 

1 0 . ~ ~ 6  

15,365 

31-56' 

10'260 

30'737 

20'999 

11'95' 

~ ~ ' ~ 4 7  

200'696 

Geodetic Topognr. 
pLlc I -- 

1 

5 1 

52 

53 

54 

55 

56 

1 - 
56 

57 

58  

73 o 

E X  
73 o 

EM?!' 
73 o 

E x 8  
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EM 69 - 
73 0 

TM? 
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B 3  
TB o 

B X  
7a 0 

BE 
7 3 0  

BE!! 
73 0 



DESCRIPTIONS AND HEIGHTS OF BRNCI-I-MARKS. 

Branch-Line 75B. (Howrah to Nadia). 

Description of Bench-marks 

G.T.6. On E .  end of 2nd step from bottom, at  maiu entranee 
&, porch, Homrah railwny station. 

G.T.S. a t  Homrah Railway Station. Ernhedded I foot to S. and 
u%. 23 feet from S.W. aud S.E. corllers of latrine which lies 

to  W. of 3rd class maitiug hall arid in  front of e ~ ~ t r r ~ n c e  
porch. The letters B.M. are cut  O I I  mall opposite ceutre door. 

0 On top of mile-stone No. 4 from Calcutta. 

G.T.S. On N. end of W. parapet of culvert No. 3,  bout ) mile 
noM, S. of mile-stone No. 5 fro111 C a l c ~ ~ t t a ,  and 20 yards S. 

of auotlier culvert ou cross road to 1)akhiupara laue. 

G.T.S. On W. en11 of N. parapet O F  bridge over drain, OII E. 
,,%(. rn;~rgi~i  of road, ant1 opposite Kshetra AIol~an hl~iltl~arji 's 

house at  Ually, ant1 3 3  cl~aius N. of mile-stow No. 
6 from C a l c ~ ~ t t n .  

(3.T.S. On stone emheddetl in wing wall, I]et\veen two pillars a t  
S. entl of E. parapet of' Ilridge over Bally creek, aud 11 
cl~aius N. of mile-stoue No. 7 from Calcl~tta. 

0.T.S. On N. end of 2nd step frorn I~ottorn, at  W. or main en- 
,no?. trance to public library at  Uttnrpara. 

Q.T.8. On centre and near edge of masonry !)latTorm on S.  side 
=OM, of doorway of llaja I'iyari ni10l1a11 I\l ulihal.ji's I IOUSC)  

Uttarpara, on E. mnrgi~i of road to I3hadr:1kali, 36 cl~ains 
S. of mile-stoue No. 9 from Cnlc~~t ta .  

G.T.3. On masonry ~ l a t f o r m ,  10 feet N, of doorway of Bhola- 
&. natli R:rl)r~'s d w e l l i ~ ~ g  Ilousc at new Rlcdical Hall cln E. 

r n l ~ r p i ~ ~  of road a t  l i o t r n ~ ~ g ,  14 chains S. of mile-stone 
No. 10 from Calclitta. 

G.T.8. Emherlded fl~isli with floor and near pillar a t  S.W. cor- 
uer of k o u n a g ~ r  (12 Temple) ghat. 

0 On top of mile-stone No. 12 from Calcutta. 

G.T.8. On N.E. corner of plntForm of tower in Front of Jngan- 
UF)bl. 11at11's temple nt Mitl~enl~, (iO pards W. of road, sud 8 

chains N, of milc-stunt No. 13  from Calcutta. 

G.T.8. On flag-stone at  edge ( I F  platEorm opposite booking office 
at  serumpore railway station. 

o.T.9. On r e ~ ~ t r e  oE mnsonry plntForrn round a pipnl tree, on 
Box. W. margin of r~)ntl at  Nohgram bazar, 31 chains S. of 

mile-stonc No. 16 from Calcutta. 

Disti~l~ce 
from 

Iiowrah 

miles 

..,, 

O.l 

2. 

3'3  

44' 

5.6 

6 . 2  

7'0 

8'3 

9'4 

10.5 

,I 

,3.0 

14.r 

Designation of 
Benoh.mnrks 

G O O ~ ~ I I C  I 
1 : 

2 ;  

: 
4 :  

5 ; 

7 

8 :  

g i  

10 : 

l 1  

12 

13 

14 

\ 

Corrected 

Dynamic 

feet 

18.136 

17'425 

14.885 

19.006 

22'564 

24'015 

2g.864 

23.378 

20'749 

17'122 

22'452 

24.684 

24.219 

J 7.289 

";:?. 

n s  
79 tl 

0".322 
79 u 

~-3 
7 Y  n 

D x 4  
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n&f 325 

~ 1 8 2 6  
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?!I9 
,Y u 

E I ~ O  
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nnl.14 - -  -- 
'isu 

nnr.nn1 -- 
73 u 

n~ 332 
79 u 

n;;y -- 

Elevntion 

Orthomctrio 

feet 

18.138 

17.427 

14.886 

19.008 

22'566 

24.017 

20.866 

23.380 

20'751 

17' 123 

22.454 

24.686 

24.321 

I 7.290 



666 PRECISE LEVELLING IN INDIA, 1858.1909. 

Branch-Line 75B. (Howrah t o  .Nadia). 

Description of Bench-marha 

G.T.S. On S ,  parapet wall of bridge over drain, at  gate of house 
Bou. No. 19, on W. margin of road, 16 chains N. of mile- 

stone No. 19 at  Chapdrui. 

-- - 

mil.# 

15 i swasr 16.0 
79 B 

G.T.S. On 15. parapet of culvert, 5 chains S, of mile-stone No. 
uoM. 19 ut Gaurlrati. 

G.T.S. On stone embedded at  S ,  end oE coping of W. parapet 
uoM oE ~ ~ o r t l ~ e r l ~  one of two I~ridges, near each other, nbout 4 

mile N .  of Seoraphuli bnzar, nnd 35 cl~aius S. of mile- 
stoue No. 18 from Calcutta. 

G.T.S. On masonry plrtforrr~ on S. side of doorway of house 
Bobl. No. 72-73 on 11;. r r~i t l .~ i l~  of rmtl at  Hl~adresvar, and 

8 cl~nins S. of mile-stone No. 20 from Calcutta. 

0 On top of mile-stone No. 31 from Calcutta. 

0 On top of mile-stone No. 22 from Calcutta. 

DM.339 0 On top of mile-stoue No. 23 from Calcutta. 

G.T.8. On basement OII E. side of doorway of Satpa Pir's shritle 
24'9 

B:v. at Satyn Pirtnla on N. margirl oE rood From Challderna- 
gore to Cl~insura, and 10 chains \V.  of Tulal'atok police 

outpost. 

G.T.S. at  Chinsura Bnrrack Church. 0 1 1  stone embedded to  

Box. right of top 6tep at western entrance. 

0 On stone step leadil~g into verandah of Chinsura 
(IIoophlp or Sa~yid r\lol~u~~.'w) college, ou li. eide of buildillg, 
aud 30 feet from B.E. corllcr oE same. 

On mark-stone on uppel. surfnce O F  ~ i l l n r  of Chinarlrn G.T. 
Sl~rveg Stntion, lat. 22" 52' 65''.87, l o ~ ~ g .  88'24' 11",33. A 
prir~cipnl station of Ci t lc~~t t r  I l ~ r ~ g i t ~ ~ d i r ~ a I  Series. (For full 
de~crilrtiol~ nrr S!.~~optic*;rl Vo l~~ tne ) .  

Cl~iusura College, level of floor of verandah (nosr a school 
1 

room) n l l j o i t~ in~  B.M. KO. ; ,. 
2J 

0 0 1 1  floor at W. c~t t ra~lce  to Chinaura Rarrack Church 
8 feet from B.31. Ko 23. 

@.'r.B. at Chinsl~ra Ilarrnrka. Emhedtled in centre of 
Do3I. in front of s t n l ~ l ~ a  of Oficers' quarters, ~ n d  75 feet N 

of western I~alf of I{aclirt Court. 



DESCRIPTIONS AXD HEIGHTS OF BENCH-MARKS. 

Branch-Line 75B. (Howrah to Nadia). . 
Description of Bench-marka 

Top of cannon embedded a t  W. margin of road opposite 
Nishanghat at  Chinsura. 

B.OM. On plinth at S. end of W. mall of Hooghly-Naihati 
overbridge on road along river bank. 

0.T.S. Onplinth OF imambara or masjid, Hooghly, 80  feet W. 
,,OM. of main eutrauce. 

G.T.S. On stone at  bottom step of small entrance at N.E. 
corner of Jodge's Court (now Normal School) at Hoogh- 
ly, and 1 chaiu from river bauk. 

B.OM. On masonry ~ i l l a r  on N. side of W. entrance to Bandel 
Churcl~, aud on E. margin oE road along river bank. 

B.OM. On inscript,ion tablet in centre of upper terrace of Be- 
nia ghat opposite post ofice, Bansbaris. 

B.OM. On stone of 2nd footing of steps leading up to ZaFar 
Khan Ghazi's dargah (tomb) at Shahpur, on W. mar- 
gin of road dong  river bank. 

0.T.s. at Tribeni Ghat. Embedded in centre of uppermost 

B$, parapet on N. side of ghat. On either side of ghat there 
are shrines dedicated to the worship of Jagannath. 

- On E. parapet of bridge, near Anukul Babu'a garden 
hor~se at Chandrahati village, on road along river bank. 
(P.W.D. bench-mark). 

0,T.S. On stone set in centre parapet on E. side of pakka 
BoM. ghat at Dumardahn village. 

Revenue Survey stone. Situated in a field, 3 chains 
W. of road and a few chains N. of Dajipur village. 

Corrected 

Djnnmic 

feet 

24.383 

29.109 

31.375 

34'303 

26'603 

33'080 

38.334 

27 ' 219 

34'724 

22.407 

25'703 

33.6 16 

3 3 . ~ 5 6  

23.388 

Designation of 
Bench-rnsrks Distance Elovation 

Orthometrio 

feet 

24.385 

29.111 

31-37: 

34.305 

25.605 
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33.958 

23.389 
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BK~ 
73 A 

n z r  
79 A 

B 5 4  
7 9 A  

42.0 

42.0 

43'8 

B-OM. On top step of Mahadeo's temple s t  Rukushpur, on W. 
margin of road. 

Q.T.8. On marble slab embedded in N.W. corner of plinth of 
BoH. Mahadeo'a temple a t  Rukushpur. 

a.T.s. On marble slab embedded in N.E. corner of plinth of 
&, 8outhern temple of two, at entrance to tank at  Jirat 

village. The templea aud tank are on E. margin oE road 
along river bank. 



PRECISE LEVELLING IN INDIA, 1858-1908. 

Designntion 
Bench-mnrks 

Geodetio 

36 i 

37 ( 

i . - a 
i 37 

j b , -  

i 37 

38 

a . -  i gg 

39 ! 

i a 
: - 
j 39 

j b . -  

j gy 
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i 39 

: 
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Distance 
from 

Howah 

mile8 

45'8 

46.4 

46.4 

49'0 

53'4 

53'6 

58.4 

58'5 

59'3 

60.4 

60.4 

60.9 

65'5 

of 

p h ~ c  

B E 9  
7 e a  

BM.16 - 
79 A 

~7 
79 A 

BM.18 - 
iY A 

~9 
;B A 

BM.20 -- 
;Y a 

sJr!l 
79 A 

BM.22 
TiLC 

B31.23 - 
9 A 

;g A 

E 5  
i 9 A  

PML6 
79 A 

BM.27 -- 
7e a 

Branch-Line 75B. (Howrah to Nadia). 

Dencription of Bench-marks 

G.T.8. On N.W. corner of masonry plinth of Mahadeo's temple 
BoN, at Bdagarh village, on E .  margin of road aud adjoin- 

ing apakka building known as "Banari Dalan", and3 
chains to N. of a temple called "Do1 Mandir". 

BeOM. On masonry seat on E. side of gate of police station, 
the last building at  W. end oE Balagarh bazar, on S. 
margin of road and near river bank. 

G.T.s. at Bnlagarh. Emhedded in police station enclosure, 30 
=OM. feet from N.W. corner of police station and 40 feet from 

B.M. No. 37. 

G.T.S. a t  Somrah. On stane embedded i n  fmn t  or E.  pave- &. ment oE FIari Lal Sil's house on bank of river and fac- 
lng Rakbal Das Sil's house. 

G.T.S. On pavement immediately under western arch and to 
n%. left of entrance to Brindaban Chandra Thakur's Maudir 

at  Guptipara. 

G.T.S. On flooring of hall belonging to  Babu Rakhal Chandra Bs. Sell of Gupt i~ara ,  in centre of top step leading down to  
tank. 

On W. end of top step at  S. entrance to  Mission School 
BoM, building at  K a l ~ ~ a ,  at  eastern extremity of town and on 

bank of river. 

G.T.9. Ou W. parapet of steps at  N. entrance or that facing 

BoM. river, of Mission School building a t  Kal- 

G.T.S. On E. end of stone pavement at  main entrance to 

DoN. Rasbari temple, opposite markek, ILalna. 

G.T.S. at Kalna, Deputy Magistrate's court. Embedded fluah 
with sart'ace of a masonry pillar immediately opposite 
wi~ldow at  N.E. corner of building. 

O.T.8. at Kalna, Deputy M~gistrate's court. On flooring 01 
BoN. front verandah oE court-house, near central pillar, 49 

feet from B.M. No. 5. 39 

ROM. On W. parapet of sluice bridge o n  cart track to  Mirza. 
d 

pur and 4 mile to N. of B.M. NO. 7. JY 

G.T.8. Embedded in a hole cut into root of a large b W n r  
BoM, tree on bank of river, a few cllaine N. ot Gopiaghal 

bazar, and 30 chtiins 9. of hlirzapur ferry. 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 75B. (Howrah t o  Nadia). 

Designation 

Geodetio 
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Distanee 
from 

Howrah 

miles 

67' I 

67 .4 

68.7 

70'8 
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74'8 

74'9 

75'0 
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Bench.marks 
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z 4  
79 A 

B M f S  
79 A 

Description of Bench-marks 

a.T.s. at Goalpara Bazar. Embedded in a block of masonry, 
a few inches above ground level, on W. margin of road 
from Kalna to Katwa and Nadia. The bench-mark is in 

an open plot of ground, between three houses belonging to  
Sham Mandal, fisherman, and 26 feet to S. of S.E. corner of 
house to N., in verandah of which a letter-box is kept. 

B.OK On N. end of W. parapet oE hridge, 32 chains N. of 
Goalpara and ou road to Katwa. 

B.OM. On centre of E. parapet of bridge, 24 chains N. of tank 
on E n  margin oE road and midway between mile-posts 
Nos. 30 and 31 from Katwa. 

a.T.s. On centre of E ,  parapet of bridge over Nengurdah khel 
BoM. 011 Kalna-Katwn road, and 6 chains N. of Samudregarh 

post office. 

0.T.s. at Kanchantnla Indigo Factory. Embedded at  S.E. 
B%. corner of souther~~most vat, and 1 chain E. of chimneys. 

?'he factory is 15 chains E. of road from Kalna to Katwa, 
1 mile S ,  of Samudrngnrl~ post office. 

G.T.S. No. 3 at Nadia. Embedded immediately opposite E. 
ZM. window and ncljoining wall of policemen's qonrters of 

outpost, 13  and 9 feet respectively Erom S.E. and N.E. 
corners of police quarters, and 79 feet N. of steps of outpost. 

G.T.S. No. 2 at Nadia. Embedded in narrow pavement out- Bs. 8ide wall sod t o  W. oi doorway of S~ ibas  tempb OII N. 
margin of road leading to Krishnagar ferry and 10 

chains S. of thana or police outpost. 

G.T.8. No. 1 at Nadia. Embedded in pavemeut in front of 
blnck of paklta shops on N. margill of road, to Krish- 
nngar ferry, 5 chains E. of Sribas temple, and 10 chains 

Erom fcrry. Tllc hcnch-mark is 47 feet E, O F  door at W. 
end oE bLock, and 8 Feet W, of door from E. end of block. 

Corrected Elevation 

Dynamic 

feet 
38.288 

32.815 

34'201 

qoeogz 

39.1 lo 

: 32.1~9 

33.206 

25'437 

I Orthometrio 

feel 
38.290 

32.817 

34'203 

40.994 

3ger12 

32.130 

33.207 

25'438 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Main-Line 76. (Purnea t o  Ramgaqj). 

' 

Designation 
Benoh-marks 

Geodetic 

1 ;  

2 j 

i . - a 
i z  

3 ! 

4  : 

i . - a 
: 4 

5 :  

6 i 

7 i 

8 i 

9 i 

1 0 ;  

11 j 

12 ; 

13 

14 ; 

15 ) 
! 

* 

Distance 
from 

Purnea 

mile8 

0 .8  

2 ' 7  

3 '7 

3 ' 8  

4 '7  

5 '7  

6 .  

7 ' 7  

9 '7  

10.7 

11.7 

12.7 

'3 '7 

14.2 

'''7 

of 

TTp 

B g  
7 2  0 

BXO 
7 2 0  

B x  
7 8  o 

BE 
7 2 0  

B= 
72  0 

B S r  
7 2 0  

BE 
7 2 0  

E x 6  
7 2  0 

BS 
n z  7 r  

831 89 
7 2  0 

BM.90 - 
7 1  0 

B31.91 
- 

BM.93 
7 2 0  

BM.93 

EC 
7 2 0  

Description of Benoh.msrks 

!?%? Purnea Block-atone Bench Mark No. 5. Embedded 40 
B.m* feet froru back or W. wall of Joint Magistrate's l t a ~ l , ~ l ~ r i  

or most southerly block of buildings of Collector's offices. 

Deetroyed. ,,. . . . , , . ... 

G.T.s. Purnea Bench Mark No. 7. On plinth at S.E. corner, 
U.bl. 1 foot from wall of dak bungalow (occupied as Govern- 

ment telegraph office). 

Q.T.S. Purnea Bench Mark No. 8. Engraved at  centre of 
parapet wall oE culvert on N. side of' rortl lending from 
Saurah hridge (No. 15) at  Captain's Ghat to Purnear city, 

and 4 chains N. of W. e ~ ~ d  of bridge. 

Top of mile-post, Karagolagliat 30 miles, on N. side of road. 

G.T.S.B.M., Mauza Belauri Bench Mark. On well, 
feet E. of S.E. corner of wall round Agha Saifulla Khan Baha- 
dur's kabaryah. 

Top of mile-post, Karagolaghat 31 miles, on N .  side oE road. 

Top of mile-post, Karagolaghat 32 miles, on N. side of road. 

Top of mile-post, Karagolaghat 33 miles, on N. side of road. 

Top of mile-post, Karagolaghat 34 miles, on N. side oE road. 

Top of mile-post, Karrgolaghat 36 miles, on N. side of road. 

Top of mile-post, Karagolaghat 37 miles, on N. side of road. 

Top of mile-post, Lamgolaghat 38 mileg, on N. aide of road. 

Top OE mile-post, Karagolaghat 39 mileo, on N. side oE road. 

Top of mile-post, Knragolaghat 40 mile*, on N. side of 
road. 

Belgacl~i encamping gmund Block-stone Bench Mark 
B.M- Eml~edded 3 chains N.N. W. oE N.  W. corner of P.1Y.D. 

inspection bungalow, and bears 332' from pakka pillar. 

Top of mile-post, Karagolaghat 41 miles, on N. side of 
road. 

Comctad 

D ~ m i o  

fret 
118.328 

123'690 

120.285 

116,306 

125.666 

8-22'623 

124.086 

125'299 

123.463 

124.342 

126.981 

125.95~ 

124.454 

125.~37 

126'930 

120'986 

1 ~ 7 ' ~ ~ '  

. 
Elewtiop 

Olthame~fio 

fie1 
118.3,3 

123.674 

I Z O . ~ ; ~  

116.291 

125-6jo 

122.608 

124"Jl'J 

125"~3 

113'447 

1'4'3'~ 

116'965 

125'934 

114'438 

125'121 

126.914 

I 10'91~ 

,27.814 



DESOEIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 76. (Purnea t o  Ramganj). 

Distnnco 
from 

Pornca 

mile8 

16.7 

17'7 

'9'7 

20.8 

22'5 

z2.8 

24'7 

25'7 

26.; 

26,S 

27'7 

28. 

'9.7 

30'7 

30'7 

3r'7 

Description o l  Bench.rnsrh8 

Top of mile-post, Karagolaghat 42 miles, on N. 8ide of road. 

Top of mile-post, Karagolaghat 43 miles, on N .  side of road. 

Top of mile-post, Karagolaghat 41 miles, on N. side of road. 

Top of mile-post, Karagolughat 46 miles, on N. side of road. 

Top of mile-post, Baragolngl~nt 47 miles, on N. side of road. 

0% Dengl-ng11at B e ~ i c l ~  Marlt No. 1. At E. endof highest of 
U.hZ. 3 steps leading into N. vet.anda11 of l'.W.D. inspection 

roatl bungalo~v, on S. side of road. 

0.T.S. Dcngrnghat Hencli Mark No. 2. At E e11r1 OF lo~rest  of - n.". 3 stepy at  S, cud of dak bungalow at  49th mile-post horn 
Karugolagl~at. 

Top of mile-post, Karagolaghat 51 miles, on W. side of road. 

Top of mile-post, ICa~*agolegliat 52 miles, on W. side of road. 

Top of mile-post, Knragolaghat 63 miles, on W. side of road. 

-- o.T.e. Nichontpur village Beiich Mark. On top of wall on S. 
n..U. side oE doorway leatlirig iuto courtyard ot'Ismoil Kha11'8 

masjid on W. side of road. 

Top of mile-post, Karngolaghat 54 miles, on W. side of road. 

Top of mile-post, Karagol~ghat  55 miles, on W. side of road. 

Top of mile-post, Karagologhat 66 miles, on W. side of road. 

Top of mile-post, Karagolaghat 57 miles, on W. side of road. 

O ! ? .  Asurgarh Block-atone Bench Mark. Embedded in 
n.M. encamping gro~ind, 2 chains S.S.lC. from S.E. corner of 

pliritli of veraddah of P.W.D. inspection bungalow and 
8 feet E. of pakka pillar on which letters B.M. are engraved. 

Top of mile-post, Knragolaghat 68 miles, on W. side of road. 

Desiknutioll 
Benel~.o~sr!ia 

Geodetic 

,, 
17 1 

18 ; 

1 9 ;  

201 

i a . -  
i 20 

21 1 

02 ; M .  

23 j 

2 j i  

i a . - 
i 24 

25 1 

26 ; 

27 , 
28 j 

i a 

i 5 

29 j 

ol  

--- 
'"pngrtr 

plllc 

RM.95 72 - 

E 
72 0 

R3f.97 

B% 
7ro 

BN.99 
i r  0 

BM.IOO - 
7 2 0  

72 0 

LIM.lO2 

BM.103 

72 U 

B* 
7 2 0  

B z 6  
72" 

B x 7  
72 0 

"8 
72 o 

B>.~s 
72 " 

B%O 
7 2 0  

B-M.111 
7 2 0  

Corrected 

Dynnmic 

feet 
I 26.83 I 

128.975 

128.107 

127.807 

128.102 

123,694 

I 24.214 

I 24.494 

I2j. j23 

129'4j9 

130'535 

130' 125 

131 '456 

132.487 

142.007 

138-200 

134' 890 

Elev~tion 

Orthometric 

feet 
126.814 

I 28.9j8 

128.ogo 

127.790 

128.085 

123.678 

124' 198 

124.478 

125.506 

129.442 

130.517 

130.107 

131 -438 

132.469 

141.987 

138.181 

134- 871 



462 PRECISE LEVELLING I N  INDIA, 1858-1009. 

Distanco 
from 

I'uruen 

Main-Line 76. (Purnea to  Rarnganj). 

Description of Dench-marks 

I 
Top of mile-post, Karagolaghat 59 miles, on W. side of road. 

Top of mile-post, Karagolnghat 60 miles, on W ,  side of road. 

Q.T.9. Matiari villnge Bench Mark. At  3 fcet N ,  of centre of 
U.M. most soutllerly of 3 etitrnrlces to Panali's rnasjid. I - 

Top of mile-post, Karagolaghat 61 miles, on N.W. side of 
road. 

Top of mile-post, Karagolaghat 62  miles, on N.W. side of 
road. 

Top oE mile-post, Karagolaghat 63 miles, on N.W. side of 
road. 

Top of mile-post, Karagolaghat 64  miles, on N.W.  side of 
road. 

'I'op of mile-post, Knmgolaghat 65 miles, on N.W. side oi  
road. 

Top of mile-post, Karagolaghnt 66 miles, on N.W. side of 
road. 

Top of mile-post, Karagolaghat 67  miles, on N.W.  side of ( road. 

Top of mile-post, Karagolaghat 68 miles, on N.W. side of 
road. 

G.T.9. a t  Tiisl~nnganj Dale BtlngaIom. On N.W.  e ~ ~ d  of top 
kM. step leading into veraudal~ from N. I - 

Top of mile-post, Knragolaghnt 6 9  miles, on N.W. side of 
road. 

O . T L  Kutabgnnj llench Mark. On top of  curh on S. side of 
Gnuri Sah Sonar's paklta well, 2 cllail~s W .  of road. 

Top of mile-post, Karngolagllat 70 miles, on N.W. side of 
road. 

Q.T." .- - Mmnura Balchruka Bencll Mark.  On top of low W. 
U.M. parapet wall of ro:rd culvert, 2chnius N.E. oE 71st nlile- 

post from Karagolaghat. 

TOP OE mile-post, Karagolaghat 72 milea, on N.W. side of 
road. 

Top of mile-post, Karagolaghnt 73 miies. I 

Corrected Elerstion 

D ~ n m i c  I rniomah 

j e s t  

'35.836 

138.899 

~ ~ 9 . 3 4 3  

'39'971 

142'220 

143.731 

142.937 

143,660 

147'474 

151.392 

154.601 

156.337 

~ ~ ~ ' 4 9 6  

fret 

135.117 

138,879 

138.313 

l39.951 

142'199 

143'7" 

142.916 

143,639 

14i.452 

I51'3iO 

1j4.57~ 

15~'3'4 

155'473 



DESCRIPTIONS AND HEIGIITS OF BENCII-MARKS. 

Main-Line 76. (Purnea to Ramganj). 

Description of Bench-rnarka 

O.T.S. Panjipara village Rench hfark. 011 centre of s t o ~ ~ e  slab 
u.J1. at  oi,erflow 011 W. side of Uisl~;tncl~a~~d Ul~agat's (of 

Bujp;~ra) paklta well, 6 chains K .  of road. 

Top of mile-~ost, Kar~~golaghat 75 miles, on N.W. side of 
road. 

Top of mile-post, Karagolaghat 76 miles, on N.W. side of 
road. 

Top of mile-~ost, I<nragolaghat 77 miles, on N.W. side of 
road. 

Top of mile-~ost, Karagolaghnt 78 miles, on N. W. side of 
road, 

G.T.8. nla11za Gllaisal Bloct-stone Rench llarlc. Emhedded - -- 
U . U .  on E. of road, 10 cllaius S.\\'. I I ~  S. El~oru B.;\I. No. 61 

arid 4 cl1:~ius E.S.E. from N.E. corner OF Y.W.D. ins- 
pection l~u~~gnlow.  

Top of mile-post, Karagolaghat 79 miles, on N.W. side of 
road. 

Top of mile-post, ICnragolaghrt 80  miles, on N.W. side of 
road. 

C..T.S. nt centre of N.W. parapet wall of road culvert,28cl1ai11s 
U . ~ .  N.E. ot ~ 1 s t  IIIIIP-post f l . 1 1 1 ~  ~ < i ~ r n j o ~ : ~ g ~ r t .  

Top of mile-post, Knragolaghat 83  luiles, on N.W. side of 
road, 

Top oE mile-post, Knragolagl~at 84  nliles, on N.W. side of 
road. 

Top of mile-post, Knragolagllat 85 miles, on N.W. side of 
rond. 

'Top of mile-post, Karagolngl~at 86-miles, on N.W. side oE 
roatl. 

(f.T.5 Mauzn Rnrhat Bench Mnrlc. 1 foot from N.E. end of 
U.J1 .  S.IC. low p,ar:hpet wnll of road culvert, about 200 yards 

N.W. of village. 

Top of milc-post, Karagolaghat 87 miles, on N. W. side of 
road. 

Sonnkhoda Blocl(-stone Rencl~ Mark No. 1 .  Embedded 10 
fcrt N.\V. of N.\V. corrlcr of plinth oE Sonakllodo T. S. and on 
p ro lo~~ga t io~~  of W. aitlc plinth oE towcr. 

On gt.oi11111 levcl marlc-stone oE Sonnklboda G.T. Survey Tower 
Station, UCII~II  Mark No. 2, Int. 26'1 15' 21".79, lo~lg. 8S0 12' 
4".43. A principal stntion O F  North-East Longitudinal Series. 
(For full dcscriptiou 8ce Synoptical Volume). 

$ Corrcctcd Elurntion Distnnco 
from 

I'~'ne3 

n1ile8 

47 '9  

48'6 

49'6 

5 0 ' ~  

51 .6  

52 '4  

52'6 

53'6 

5 

56.5  

57 '5 

58.5  

59'5 

59.9 

60.6 

61 '3 

61'3 

feel 
170.08'1 

173.330 

172. r zz 

178.635 

181 '207 

180.028 

184.c4j  

188.579 

188.424 

194.765 

198.028 

197 ' 163 

200~085 

203.734 

21 1.028 

203.847 

207. r 76 

Desipnntiun of 
Be~hch-n~urks  

fcet 

I 70.055 

173'304 

I 72.096 

178.607 

181 ' 179 

180.0oo 

184.016 

188.550 

188.394 

194.734 

I 97.997 

197. I 3 2  

200.053 

203.701 

z10-99q 

203.81 J 

20;- 143 

OeodeLir 

45 i 

46 : 

47 j 

48 : 

4 9  

50 : 

. . 

5 1  1 

52 j 

63 

5 4  j 

5.5 ; 

56 . 
5 7 

58 

59 

" 
5.i 

1 - 
69 

lupogra. 1 ' ' ,,l,,c 

1111.2 - 
7 8  tl 

B& 
78  U  

E 4  . 7 8  B 

B11.5 - 
58 U 

Bb1.6 

B 5 7  
i 8 u  

B11.B - 
78  U  

58 11 

a 2 0  
7  

nar.11 

i s  u 

~ 1 f . 1 ~  -. -- 
7 a  II 

nhr.14 
- 7 s - u  

IILI.IG 
78  u- 

n~f.lf i  ~ 

'ia u 

~ a f . 1 7  
-58 f 

Ilhl.18 
7 8 f i  



PRECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 76. (Purnea t o  Ramgaqj). 

Desipstion of 
Distance 

from 
1'u'ne~ 

rn~les 

61'5 

6a'5 

62.7  

63 '5  

63'9 

65'5 

66.5 

67 '5  

67 '9  

68'8 

68'8 

Bench-morke 

Qeodsllc 
-- 

60 

6 1 

62 

6 3  

-- a 
6J 

64 

65 

66 

67 

68 

69 

'1 opoRrH. 

S D  
78 B 

BE 
78 u 

E l  
7.5 B 

B z 2  
78 n 

D E 3  
ia B 

~4 
7813 

BZ 
78 I3 

B K 6  . 
78" 

~7 
78 u 

EM? 
78 n 

BM.29 
7 s  6 

Deecription of Bench-merke 

Top of mile-post, Karagolaghat 8 8  miles, on N.W. eide of 
road. 

Top of mile-post, Karagolaghat 89 miles, on N.W. side of 
road. 

GT". nlauza Aluabari Bench Mark. At  N.E. corner of 
B.x. cornlce over arch on S.E.  s ~ d e  of road br~dge. 

Top of mile-post, Karagolaghat 90 miles, on N.W. side of 
road. 

G'L'S. Xluabari Bench JInrk. At 8 inches from wall and 7 
u.". feet from 15. coiner of verandah flooring of P.W.D. 

inspect!oo bungalow. 

Top of milc-post, Karagolaghat 92 miles, on N.W. side of 
road. 

13T.s. M ~ u z a  nlndarip~lr Bench Mark. A t  1 foot from - 
B.M end of parnpet tvall on S.E. aide of road culvert, 1 

chain N. of 93rd m~le-post. 

Top of mile-post, Karogolnghat 94 miles, on N.W. side of 
road. 

Mauza Phulhara Block-stonc Bench Mark Embedded at 
tr i junrt~on of v~llage Inr~ds of Singdha~, Bagaligach and Mag- 
dama, 2 chains to W. of road, and 127' from paltltn p~llar. 

Rnmganj nlock-stone Bench Mark No. 3. Embedded bet- 
weeu the two stone bar-comparison pillars. 

On ground level mark-atone of R.mKanj, G.T. Survey Ihwer 
Stotion, Bench Mark No. 1, 1nt. 26" 18' 56" 51, l o ~ ~ g .  Hf3' 17' 
30" 43. A pr~nclpal 6tatloll of North-East Longitudlual Series 
(For full de sc r~p t~on  see Synoptical Volume). 

Corrected 

D ~ b m l c  

feet 

215 704 

219.549 

220.656 

221.273 

218.716 

226,533 

N.1",266'~g7 

226' 103 

221'376 

227.509 

230.524 

Elemtion 

Ortbomelnc 

/*I 
115 669 

219.513 

2 2 0 ' 6 2 ~  

221.237 

118-680 

216.496 

226'060 

226.0~~ 

221'340 

227'471 

qoyE6 

/ 



DESCRIPTIONS AND HEIGHT8 OF BENOH.MAEK8. 

Branch-Line 768. (Kishanganj to  Barsoi), 

Distance 
from 

Kiehnnganj 

n ~ i l u  

O.o 

''3 

Dewription of Bend-marks 

. . 

Q.T.9. a t  Kishanganj Dak Bungalow. On N.W. end of top 
B."' step leading iuto verandsh from N. 

Q.T.S. at Kishanganj Railway Station. Embedded ahout 6 
inches below level of platform, to S. oE station, 163 feet 

B.M. from S.W. corner of station building, 129 feet from 
home signal, and 196 feet from station well. 

Designntion of 
Benoh-marks 

I Qeodetio pbic 

1 ;  

i a 
, - i 1 

Corrected 

Dynamic 

Yeet 

156.337 

1j4.260 

BM.20 

BM.26 

O.T.S. On E. end of pier of bridge, near telegraph post No. 

Elevntion 

Orthometric 

feet 

156.314 

I j4 .237 

149.991 

152.oj3 

146.284 

140.09; 

138.724 

138.600 

134.967 

126.048 

1 2 4 ' j q ~  

I 21 -703 

I 19.350 

3 i 

4 ;  

5 i 

6 i 

7 1 

8 

9 

1 0  

11 i 

12 : 

149.969 

152.031 

146.263 

140.075 

138.704 

138.580 

134'948 

126.031 

124.526 

121.687 

119.335 

s ~ a  
12N 

" 2 9  
7 2  N 

B x o  
72 

B ~ s  
72 ,, 

4 
7 2  o 

? k t 6  
7 2  O 

!!!!fie 
7 2  0 

D z 7  
73 0 

nM.ue -- 
7 r  o 

F."Q 
7 2 T  

1 . 3  

4 ' 2  

7 ' 0  

7 ' 9  

8 .3 

10.3 

16.0 

1 7 ' 3  

18 .4 

2, ' 2 

G.T.H. On E. end of S. abutment of bridge, near telegraph 
B.Ohl. 208 

M I N O R  post No. -. 
8 

Q.T.S. On E. end of S. abutment of bridge, near telegraph n.onr. 205 
h f l N o R  pout No. -. 

8 

0.T.s. On E. end of S. abutment of bridge, near telegraph n.oni. 202 
M l N O u  poat No. --. 

11 

Q.T." On E. end O E  S. abutment of bridge, near telegraph 
B.011. 201 
M I N o R  post No. -. 

14 

Q.T.s at Kanlti Railway Station. Embedded about 6 inches 
below le~fe l  of platforru, to S. of station, 154 feet froin 

. S.E. corner of station building, 121 feet from home 
signal, nnd 224 feet from station well. 

a.T.6. On E .  end oE S. abutment of bridge, near telegraph u . 0 ~ 1 .  109 post No. <. 
6 

G.T.S. On E, end of S. abutment of bridge, near telegraph 
193 Mlh"O" post No. . ' - a  

10 

O.T.S. nt Dalkoll~a Rnilwv Station. Embedded about 6 
incllcs bcloa lcvcl oE platform, to S. of station, 152 

H.M. leet from S.E. corrlcr of stntio~i building, 121 feet from 
]lome signal, and 220 feet frotn statiou well. 

z::, On E. end of 1st pier from S. of bridge, near telegraph 
191 post No. -. 
3 

".T.R On E. end of 1st picr from 9. of bridge, near telegraph 
I 8 R  post NO. -=-. 



466 PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line '76A. (Kishanganj to Barsoi), 

Description of Bench-marks 

G.T.8. On E. end oE S. abutment of bridge, near telegraph 
B.OM. 184 
MINOR post NO. -. 

5 

a.T.3. On E. end of 1st pier from S, of bridge, neartelegraph 
B.ON. 182 

post No. --. 8 

G.T.S. at Sudhani Railway Station. Embedded about 6 
inches below level of platform, to S. of station, 153 feet 

I .  from S.W. corner of station building, 224 feet from 
station well, and 122 feet from home signal. 

Q.T.S. On E. end of S. abutment of bridge, near telegraph 
8 . 0 ~ .  181 
MINOR post No. -. 4 

a.T.6.  On E, end of 1st ~ i e r  from S. of bridge, near telegraph 
B.OM. 179 
MINOB post NO. -. 

9 

G.T.8. On E. end of pier of bridge, near telegraph post XO. 
B.OX. 178 
MINOR -. 

1 

O.T.3. On N. end of pier of bridge, near mile-post No. 176. 
a . 0 ~ 1 .  
M I N O R  

G.T.9. at Barsoi Railway Station. Embedded about 6 inches 
MI$OR below level of platform, to E. of station, 18 feet S. of 

U.M.  platform edge, 137 feet from atation building and 333 
feet E. of home signal. 

- 
Distance 

froall 
Kishanganj 

milea 

25'2 

27'0 

17' 

28.3 

29-9 

31.4 

33.4 

34'5 

Designntion of Corrected 

D9namio 

feel 
116.038 

121.434 

115.521 

115'341 

109'746 

108.388 

107.819 

108.i13 

Bencl~.~nsrks 

Geodetic 

13 i 

14 1 

1 5 ;  

16 / 
; 

17 1 

1 8 ;  

19 1 

2 0 ;  

E l ~ ~ ~ l i ~ ~  

Orlhomtlric 

jest  
1 1 6 . ~ ~ ~  

~ z r ~ ~ ~ ~  

115.507 

115'321 

109'733 

108'375 

107'80' 

lo8'lw 

Topogre- 

!M2 
79 o 

BZI 
72 0 

B c  
72 o 

c3 
72 0 

- 
72 0 

B c 5  
79 0 

B".'26 
72 0 

BM.'n 
72 o 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 77. (Howrah to Ramganj). 

Description of Bench-marks 

G.T.S. 011 E. end of 2nd step from bottom, a t  main entrance 
porch, Howrah railway station. 

Top of l o t  iron bollard, N, oE landing, in front of River 
Steam Navigation Company's Godomu, Strand, Bauk road, 
Calcutta. 

0.T.s. On top step of Gulah Ghat, at Grey's wharf, opposite 
BoM. 1st iron hollard to N. of 1;111ding, 2 chains from N.W. 

corner of River Steam Navigation Company's Godown, 
Strand road, Calcutta. 

G.T.S. at  Calcutta Mint. Erected within compound fence of 
BnM, warders' quarters, near sentry-box at soutl~ern gate, and 

opposite 3rd iron post southwards. 

C.T.S. at Calcutta Mint. Situated in Mint compound, bet- 
B,\, \t8eeu path leading to office from gate mrd drain ~ l o ~ l p -  

side, or more exactly the bench-mark is 10 feet to 
N.W. of S.E. coruer of l'relneltil~g Room, aud 3 leet from 
western wall of same. 

Q.T.S. On top step oE Glllah Ghat. a t  Grey's mlinrE, opposite 1st 
B%. iron boll:\rd to N. 3f Inrldillg, 2 cllail~s I'rorn N. \V.  cor- 

cer of River Steam Navigation Company's Godown, 
Strand roatl, Calcutta. 

G.1I.S. On S ,  corner of step at  ground level, of S. arch of en- 
BoM. trance to Cl~hote Lal Durga l'rasl~atl's Ghat on Strand 

road, on N. side of and adjoiuiug kIoogl~ly bridge. 

a.T.8. On S.E. corner of basement of Namab Abdul Ghnni's Bs. Fountain, near junctioc of Fairlie Place with Strand road, 
Calcutta. 

G.T.9. On pavement, on E. side and near 4th pillar from S. of 
BoM. Uabu Rajchaudar Dass's Ghat, Strand, Calcutta. 

Q.T.9. On pavement,in front of i~~scriptior~ stnneof Sir William 
noM, Peel's statue, near S.W. gate of Eden Gardeuu, Calcutta. 

a.T.8. On E, end O F  marble step at  entrance to Gwalior rnonrl- 
ment at l'aui G l ~ t ,  S I P Y I I ~ ,  whicl~ hi l l s  l ~ ~ l l o w i u ~  in- 
scription:-Eerected to the memory oE the Oficers and 

Soldiers who fell in the Actions of Maharajpur and Panniar 
on the 29th December 1843. 

0 at Napier of Magdala Statue, opposite Prinsep's Ghat, 
on W, corner oE 1st etep of pedestal oE statue. 

O.T.8. at Hastings bridge. On S. pavement, at foot of 2nd 
BoM. pillar from lamp post. 

a.T.9. at  Kidderpore ncw Dock. On coping of E.  walk of Bs, main entrnnce, 11 feet N. of swing bridge. 

Corrected 

Dynamic 

feel 
18' 136 

15.334 

14'447 

17.016 

19.980 

14'447 

18.602 

17'978 

1 8 ~ 1 0 8  

18.994 

21'304 

2 k ' 279 

29' 895 

16 -  173 

Distance 
from 

Howrnh 

mrles 

O.O 

O a 8  

I 

I"  

2'3 

3 . 3  

3'8 

4" 

4'7 

' 5'2 

Elewtioo 

Orthometric 

feel 
18.138 

15'335 

14.448 

17*018 

19'982 

14.448 

18.604 

17.980 

18.110 

18.996 

21 '306 

21 ' 281 

29. 898 

16.175 

Designation 
Bench-marks 

Geodetio 

1 i 

2 i 

3 ; 

4 ; 

' 1  
- ; 4 

5 ; 

6 

' . 
8 i 

9 :  

: - a 
j 9 

10 : 

: , - 1 
i 10 

: l a  

i ici 

of 

TOL:~m~ 

- B31.37 
72 B 

B x 5  
7 9  B 

RZ 
7 9  B 

BM.353 - 
7 9  fi 

011.354  
.i9 

Bhf.34 
7Y 

B E 3  
7 9  r 

DM.32 
lus 

81.31 
19 

B M . 3 0  - 
79  r 

B ~ s  
79  r 

BM.866 - 
oeu 

~7 
7 9  B 

n* 
7 9  H 



PBECISE LEVELLING IN INDIA, 1868-1909. 

Main-Line 77. (Howrah t o  Ramganj). 
. ~ . ~ 

Description of Uench-msrkm 

Q.T#fl. a t  Kidderpore new Dock. On coping; of W. wall of 
mail1 entrance, l l  feet N, of swing bridge. This is 
tlie bench-mark oE refereuce of Kidderpore tidal sta- 

tion. 

0 at Kidderpore old Dock. On edge of coping of lover 
wall on E. side, 2 feet S. of centre of lower hinge. 

Q.T.S. a t  Kidderpore old Dock. On coping of upper wall on 
RoM. E. side, 6 feet S.  of centre of upper hinge. 

@.T.B.OB.M. a t  Hastings bridge. On stono step under W. arch 
of S.E. corner cupola. 

G.T.8. On N. end of E. parapet of culvert at  junction of roads 
B:M. from Hastings and Presidency jail, 20 chains 9. of Duff- 

erin statue. 

0.T.S. at Sir James Outram's Statue. On S.W. corner of 2nd 

BF)hI. step of pedestal of statue, near entrance to Park street. 

G.T.S. On hase of collimation ~ i l l a r ,  flash with verandah 

BoM. flooring in front of atljustiug room, Matlielnatical lua- 
trumcnt Office, Calcutta. 

0.T.s. On uppermost atep in front of N, doorway of Photo- 
&. Litho Office, Calcutta. 

P.T.S. On flooring of E. verandah oE Original Record room, 
under central arch, Surveyor General's Office, Calcutta. 

Emkine's Situated in compound of Surveyor General's Office, 
n ~ ~ ~ ' ~ ~ r k  in nngle formed hy main buildiug and its eastern 

i projection. The following are distances and hear- 
Cnlaotta ings, respcrtively, of surroundiog objects fro111 

l o  bench-mark :-Y.W. corrler of eastern ~rojection 
of Surveyor General's office 35 feet, 14.7" ; angle formed by rnain 
building and above projection 731 feet, 37'; S.E. corner pillar of 
porch ou S, face oE Surveyor General's oflice 62 feet, 332'. 

On top eurface of cappinr atone of pillar of Ca lc~~ t tn  Lati- 
tude Station, lat. 22" 32' 54" 67, lonz. H8' 21' 2ti1'.7i. A 
secondary station of Calcottr L ~ n ~ i t u t l i n n l  Series, and situated 
in compound of hIathernnticnl 111.strllrnrnt Office. 

The capping stone beara the fo110\~1rig inscription :- 
This Stone 
Marks an 

Astroriomical Station 
of the 

G. T. Survey 
Where the Latitude was Observed 

By Mr. H .  Taylor 
in 1864-66. 

2 

Corrected Elerstion Distnnce 
from 

Huwrah 

milea 

5 '2  

5'3 

5'3 

4'7 

44'9 

ja3 

5 ' 9  

5 ' 9  

6 . 0  

6.0 

5 ' 9  

Deaignetion 
Bench-iiiarks 

Geodetic 

j . - 2 
i 10 

i 2a . - 
i 10 

' 3  
. - : 10 

, . 

i a . -  
; 10 

1 

1 2 ;  

i a 

: r2 

! . - b 
i 12 

i C . - 
i 1" 

' d  
. - 

2 

1 3 ;  

~ ~ a m i o  1 
p e l  

1 6 . 1 7 ~  

12*107 

17.087 

32-61; 

17'111 

19.710 

111'766 

17.440 

18,594 

19'090 

i8'464 

of 

TO;ir 

n ~ . s j s  
79  li 

n z o  
7 8 B  

BMI 
i s  tl 

B81362 - 
79  tl 

BM.363 
79 

B z 4  
i s  e 

~6 
7 9  li 

B~~.JGG 
79  n 

~7 
79  tl 

B~.3fi8 
79  n 

B e  
79  B 

Odhornebrio- 

jet1 

1 6 . ~ ; ~  

1 2 . 1 ~ 8  

17,089 

32'610 

17'113 

19'712 

18.760 

Ii'4d2 

1 ~ ~ 5 9 ~  

'9'09' 

18,466 



DESCRIPTION8 AND HEIGHTS OF BENCH-MARKS. 

Main-Line 77. (Howrah to Ramganj). 

Deslgnalion of 
Be~icl,-~~inrks 

Oeodrlle 

14 j 

1 5 1  

16 

1 

18 j 

1 9 ;  

20 i 

2 1 ;  

22 : 

! 

I'U~C~UI~IL. I '  p11ie 

HM.370 

"I 
i s  B 

ez 
79 B 

~3973 
79 li 

BM.374 
79 B 

-6 
79 B 

Bhl 376 - 
79 H 

B x 7  
79 B 

aar.,;e 

Distance 
trc1111 

Howrnh 

mile* 

5'9 

a.2 

16.5 

17.9 

: 1 
. - 
; 22 

2 3 :  

22 j 

Desoription of Bench-nlarka 

Baird's Standard Rel~ch Mark, Caloutta. Situated in Ma- 
tl~ernatical Instrument Oltice e~lclos~lre, Wood Strect, 11 feet 
in frout  of and S.  of cellt1.e ot' outer wall of portico. 

Q.T.S. 0 1 1  coping of platform opposite telegraph office a t  Sial- 
Eou. d a l ~  railway statiou. 

8 

0.T.S. a t  Sialdnh llailaay Station. Embedded 2 feet below 
EnY. level of station platfot.m, at  N.E.  end of platform No. 1, 

1 foot W. of a line of prolongatiou of face of etati011 
building nt a point on this line 39 feet from corner ot building. 
A sign board wit11 letters D.M. is at  N. \V. side of stone. 

G.T.S. 011 stone embedded on '8. margin oE railway line oppo- 
A 8 

' w h i t e  telegraph post No. -. 
9 

Q.'l'.s. a t  Sodepur R.ailwap Station. Embedded 1 foot he lor  
level of statiou platfor~n, at  N. erltl o t  W. platform 

21 a654 

28'351 

19.428 

Corracted 

Dynamic 

f 
19.06H 

22.662 

20.662 

18.136 

20.635 

'8.5 

zo.4 

773.3 

21 -656 

28'353 

19.429 

Elevation 

Orthometric 

feet 
19'070 

22.664 

20'664 

18.138 

20.637 

B I I I . R ~ O  
Pu 

B z o  
79 B 

B-1 
?LI B 

immediately u ~ ~ d e r  \\'. stapillg of overbridge, 11 eet from 
edge of ~~la t forn i ,  36 feet from K.E. corner of s t a t i o ~ ~  building, 
and 22 fect from S.R.  corwr  of n1eni:lls' ql~nrters KO. i .  

0.T.S. 011 stoue at  side of road by gatc of level crossing, near 
A 10 

1882 telegrnpl~ post Xo. -. 
10 

G.T.S. On stone nt E. marpin oE railwny line, between tele- 
A 12 

1882 graph posts Nos. -1: aud --. 
6 7 

0.T.S. O n  W. end of N. abutment of culvert, near telegraph 
0 15 

post NO. -. 
6 

Q.T.9. On W. parnpet of bridge, near telegraph post 
0 16 

16.461 

17'714 

I 7' 214 

19'722 

16.462 

17.716 

I 7- 2 15 

19.724 

24'9 

26.g 

28.1 

0.T.S. O u  W. parapet oE bridgc, near telegraph post 
0 " 18 B.b1. NO, --. 

5 

0.T.S. a t  Shamnngnr Railwny Station. Embedded 1 foot 
bclow level of  etrtiorl plntform, irumedilctely under W.  
stnging of overbridge, 11 feet from edge of platform, 

and TO fect from base of home signal. 

Q.T.8. o n  W. end of N. allutrnent of bridge, near telegraph 
0 19 

poat NO. T;- 
23 



470 PRECISE LEVELLIRQ I N  INDIA, 1858-1909. 

Main-Line 77. (Howrah t o  Ramganj). 

Denignation of 
Beneb-~~~srlrs  

Howrah 
Description of Benoli-merh* 

G.T.S. On W. parapet of bridge, near telegraph post 
0 2 1 

B.M. No. -. 
2 

G.T.S. On W. parapet of bridge, near telegraph post 
0 22 

".M. No. -. 
11 

0.T.S. On W, parapet of bridge, near telegraph post 
0 34 

NO. -. 
2 

G.T.S. On W. end of N. abutment of bridge, near telegraph 
0 26 

B.M. post No. --. 
3 

a.T.8. On W, end of N. abutment of bridge, near telegraph 
0 27 

B.hf- post No. -. 
13 

Q.T.9. a t  KancLrapara Railway Station. Embedded 18 inches 
B%, below level of station platform, under W. staging of over- 

bridge, 10 feet from edge of W. platform, and 24 feet 
9. of S.E. corner oE station building. 

G.T.S. On W. end of N. parapet of bridge, near telegrspl~ 
0 28 

post No. - 
11 ' 

G.T.S. On W. end of N ,  abutment of bridge, near telegraph 
0 29 

B.M. post No. - 
21 ' 

0.T.s. On centre of W. parapet of bridge, near telegraph post 
0 31 

B.M. No. -. 
22 

G.T.Y. On up platform oE M a d a ~ ~ p u r  railway station. 
0 

B.M. 

a.T.s. On W. end of N, abutment of bridge, near telegraph 
0 34 

B.M. post NO. - 
4 '  

G.T.Y. On W. end of N. parapet of bridge, near telegraph post 
0 

B.bI. No. 3s. 
18 

o.T.0. On W, end of N. abutment of bridge, near telegrnph 
0 37 

n.M. post No. - 
12 ' 

Corrected Eleraion 

DP"ie Ortl~on~e~ric 

lea 

I - 
Jni 

22'34I  . 22.343 



DESCPIPTIONS AND HEIGHTS OF BENCH-MARKS. 471 

Main-Line 77. (Howrah t o  Ramganj). 

Description of Bench.mnrks 

Designation of 
Uesch-lnnrhs 

38' 

Didance 
fro111 

Howreh 

39 : 

= 
I S  A 

40 

El 
79a 

42 i 

' a 
; 

rnih 

46.6 

BM.42 
79 A 
-- 

43 

44 

45 

G.T.8. at Chakdahr Railway Station. Embedded 18 inches 
below level of W. platform, uuder western staging of 
overbridge, 32 feet to S. of S E. corner of station 

building, and 11 feet from edge of platform. 

47'8 

B E 4  
,9 A 

BAI 46 

46 

47 

a.T.6. On W. end of N. abutment of bridge, near telegraph 1 (: 1 6 4 1  ( 0 65 
U.M. poat No. - 

14 ' 

13.T.s. On W. parapet of bridge, near telegraph post No. 

B.U. c3 -. 39 
12 

48.8 

50'4 

=a 
79 A 

- 

= 
79 A 

48 

Corrected Elevation 

G.T.6. On N. parapet of bridge, near telegraph post NO. 
0 4.0 B.M. -. 

10 

G.T.8. On S.E. corner of plinth of gate lodge, near telegrapl~ 
0 42 

Babf. post No. -. 
2 

52" 

53'7 

I I A ~  m 
7 

nJr50 
7 9 T  

G.T.S. On W. end of N. parapet of bridge, near telegrapl~ post 
0 43 B.M. &j0. -. 

18 

G.T.9. On S.E. corner of plinth of gatelodge, near telegraph 
0 45 

H.M. post No. -. 
6 

54'7 

$'5 

58, 

"'5' 
'in A 

feet 

34'949 

Q.Ts.  0 On S.W. corner of plinth of gate lodge, near telegraph 
46 

U.M. No. -. 
7 

G T 8. On W. end of N. abutment of bridge, near telegraph 
0 48 

B u. post No. -. 
2 

G.T.S. On W. end of N. abutment of bridge, near telegraph 
0 49 
U post No. -. 

16 

59'5 

61.2 

feet 

34'95' 

a.T.8. On N. end of W. abutment of bridge, uear telegraph 
0 5 1 

B.M, post No. - 
2 .  

a.T.8. On W. end of N. abutment of bridge, near telegraph 

B.M.  pout No. 
6 2 
1 ti' 

62.9 G.T.9. On W. end of N. abutment oE bridge, near telegraph 
54  

U.M. post NO. -. 
9 



472 PRECISE LEVELLING IN INDIA, 1858.1909, 

Main-Line 77. (Howrah to  Ramganj), 

from 
Wowrah 

Description of Bench-msrke 

Q.T.9- On W. end of N. abutmeut of bridge, near mile-post 
noM. No.67. 

i a  , -. 

i 4 

mi&# 

64'4 
i 1 
: -  
; 49 

50 i 

51 j 

G.T.9. On E, parapet of bridge, near telegl-aph post 

BLI.63 - 
i e  A 

RY.54 
X 

i 1  . 
[ 51 

R M  .i5 - 
59 A 

n n 1 5 ~  - 
i t )  A 

64.2 

BM57 
75-T 

i , - b 
1 5 1  

52 [ 

53 j 

i h ~ ~ . f i (  G.T.8. 0, N. end of S. abutment of bridge, near telegrapll 
72 

B.U. post No. -. 
19 

G.T.S. a t  nogoola Railwry Ststion. Embedded in up platform, 

u;r. 28 Feet from N.E. corner of station buildil~g and imme- 
diately uuder trestle of orerbt.idge in, centre of square. 

69.6 

j0.5 

54 1 

1 a - 
! 5 

G.T.S. 011 W. end of N. abutment of I~ridge, near telegraph 
o GO 

~ L J ' .  post No. -. 
13 

G . T . s .  011 W. end of N. al~utrne~it  of bridge, nenr telegraph 
0 61 

B . M  post x o .  - 
1" ' 

70.6 

B E 9  
7 9 A  

- BM 60 
79 A  

DM.61 
T 

Corrected Elemtion 

G.T.S. 0 1 1  W. parapet of bridge, near telegraph post No. 
1I.M. O fi3 

3 '  

BM.62 
79 A 

E!:? 
i 9 A  

55 1 

75'2 

,6.8 

78'4 

G.T.Y. On W. parapet of bridge, near telegraph post 
0 65 

B.M. N ~ ,  -, 17 

o n  w. end of N. abutment of bridge, near telegnph post 
67 

l3.M. No. -. 
7 

G.T.S. On S. end oE up platform of Banpur railway stat.ion. 

B@M. 

78 '4  

8o.g 

B E 6  
7 e A  

at Bfinpur l l a i lw~y  Station. Embedded about 13 inchel 
below level of up ~ l a t f o r n ~ ,  u l~d r r  western staging 01 
overbridge, 1 0  Feet I'rom Face of stntiou well,alid 43 feel 

from S.E. corner of station buildiug. 

G.T.Y. On E. parapet of bridge, near telegraph posl 
71 

B.U. No. ,. 
b 

83'6 
a.T.s. 0 On 73 E, parapet of bridge, near telegaph p08( 

n.!d* No. -. 
22 



DESCBIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Nain-Line 77. (Howrah t o  Ramganj). 

Description of Bench-marks 

a.T.s .  On E. end of S. abutment of bridge, near telegraph 
0 75 

post No. -. 
10 

0 . y  On E. parapet of bridge, near telegraph post 
77 

B.M. No. -. 
3 

Q.T.8. at J ay ram~ur  Railway Station. Embedded allout 6 
DoM. inches below level of up platform, under western staging 

of overbridge, and 10 feet from edge of platform. 

0 
a.T.s .  On E. end of S. wing wall of bridge, near telegraph 

79 post No. --. 
3 

Q.T.8. 011 E. end of S. abutment of bridge, near mile-post No. 
B%. 81. 

G.T.8. On E. parapet of bridge, near telegraph post No. 
O 82 

B.M. -. 
17 

Q.T.8. On E, end of S. abutment of bridge, near telegraph post 
0 84 

B.M. No. -. 
17 

0.T.S. On E, parapet of bridge, near telegraph post No. 
85 n . M .  -. 
16 

Q.T.9. On E. parapet of bridge, near telegraph post No. 
0 87 B . M .  -, 

16 

O.T.8. On E. end of 9. abutment of bridge, near telegraph post 
89 B.M. No,-. 
12 

O.T.8. On E. end of S. abutment of bridge, near telegraph post 
0 92 
".Ma No. -. 

14 

0.T.s. at Alamdanga Railway Station. Embedded 163 feet 
Bohl. from N. side of pnasenger waiting shed on down plnt- 

form, 123 feet from N. edge of down platform, and 9 
feet from face of platform edge. 

0.T.s .  On lower edge at S. end of W. abutment of bridge, near 
0 94 

B.M. telegraph post No. 
2 

Distonce 
from 

Howrall 

miles 

85.2 

86.9 

'7.5 

a8.9 

9O.7 

92'5 

94'7 

95'5 

97.6 

99.5 

102. 

103.6 

1°4'3 

Designation of 
Bench.marke 

&odetic 

561 

57 j 

5 8 ;  

59 j 

60 1 

61 i 

621 

63 ! 

64 

6 5 ;  

i a . - 
i 65 

66 / 

i R 

. ; - s6 

Corrected Elewtion 

1 TOi:r 

B".66 
79 A 

BE 
79 A 

79 a 

B 2 9  
79 A 

KO .;.9 a 

0 x 1  
79 A 

BY.72 
79*  

BM.78 

BM.74 
79 A 

Dhf.76 
18a 

BM.76 
7 9 1  

"??? 
79 A 

DM78 
7 9 A  

feel 

36.135 

41.201 

44.568 

31.679 

38.347 

38.440 

39'406 

39'422 

40.077 

40.178 

40.176 

55.686 

47.474 

feel 
36.136 

41.202 

44.569 

31 -680 

38'348 

38.441 

39.407 

39'423 

40.078 

40.179 

40.1 77 

55.687 

47.475 



470 PRECISE LEVELLING I N  INDIA, 1868-1909. 

Main-Line 77. (Howrah to  Ramganj). 

Distance 
from 

Bow:nh 
Description of Benoh-marke 

G.T.9. On E. parapet of bridge, near telegraph post No. 
0 95 BM. - 

7 '  

Q.T.S. On  S.E. end of S.W. abutment of bridge, near telegraph 
0 96 

B.M. post NO. -. 
8 

98 G.T.S. On E. parapet of bridge, near telegraph post No.-. 
0 1 

B.N. 

G.T.S. On S.E. wing wall of bridge, near telegraph post No. 
O 99 

B.X. -, 
22 

Q.T.S. On S.E. end of S.W. abutment of bridge, near telegraph 
0 101 post No. -. 

12 

113.0 
G.T.S. On S.E. wing wall of bridge, near te!egraph post NO. 

0 102 B.M. -. 
17 

0.T.s. a t  Poradaha Railway Station. Embedded about 3 inches 
BnM. below level of island platform, immediately under wes- 

tern staging of overbridge, 10 and 14 feet respectively 
from E. and W. edges of platform. 

,, . g ay. On E. end of S. abutment of bridge, near telegraph 
108 

B.bf. post No. -. 
8 

Q.T.Y. On E. end of S, abutment of bridge, near telegraph 
0 I10 

B.lf. post No. --. 
20 

G.T.s. On E. end of 8. abutment of bridge, near telegraph 
0 113 

U.M.  post No. - - 
5 ' 

114 
a.T.y. On E. end of bridge, near telegraph post No. 25. 

0 
B.M. 

at Damukdia Railway Station. Embedded to S.W. 01 
BnM. ntatiot~ building, 13 ant1 17 feet respectively from W, 

and S.  corners, and 77  f re t  in a direct ltne from main 

line to Damukdih ghat. 

B.M. "B" at Darnukdia. Iron bolt ernhetlded in centre of ma. 
Ronry pillar, on r ig l~t  hank of the Ganges, about 1 
mile N.E. oE Ihmukdia railway station, aud a h  

130 feet N. of l3.M. No. 75. 



DESCRIPTIONS AND HEIGHTS OF BENCH-MABKB. 

Main-Line 77. (Howrah to Ramganj). 

Deacnption of Bench-msrke 

B.M. "A" a t  Damukdia. Iron bolt embedded in centre of ma- 
sonry pillar W.of railway line, and 396 Eeet W. of 
B.M. No. 76. 

B.M. "El' at Damukdia. Iron rail embedded in masonry pillar, 
15 feet S. of B.M. No. 76. 

Destroyed. . . . ... ... ... 
B.M. "D" at  Sara. Iron rail embedded in masonry pillar, on 

left bank of the Ganges. 

G.T.S. at Sara Railway Station. Embedded flush with flooring 

BnbI. 
in N.E. corner of statiot~ verandah, 78 feet from home 
signal, 30 feet in a right line from edge of platform 

above rails, and 8 feet from centre of Goverumeut railway police 
ofice door. 

G.T.S. On stot~e embedded in masonry pillar, near mile-post 
B.%, NO. 3 from Sara. 

O.T.S. On S.E. cap of bridge, near telegraph post KO. 
0 - 

B.U. 3. 
9 

Q.T.9, 0 On 7 S.E. cap oE bridge, between telegraph posts Nos. 
7 B.M. - -, 

9 10 

a.T.3. at Gopalpur Railway Station. Embedded in S. corner of 
Bn!. station verandah, 34 and 33 feet respectively from N. 

and W. corners of ladies' waiting room, and 19 feet 
from platform edge above rails. 

0.T.S. On S.E. cap of bridge, between telegraph posts Nos. 
O 10 1 0  U.N. -- and -. 

23 23 

G.T.9. On S.E. cap of bridge, between telegraph posts Nos. 
O 13 13 B.M. - and -. 

7 8 

0.T.Y. at Malnnchi Railway Station. Emhedded flush with 
, 

flooring in s , W ,  corner of station vernndnL, 20 and I9 
fect respectively from N.E. nnd N.W. corners of ladies' 

waiting room, nud 18 feet from Lome signnl. 

a.T.8. On S.E. cap of bridge, near telegraph post No. 21. 17 
0 

B.M. 

a.T.8.  O On S.E. cap of bridge, near mile-post No. 19 from Sara. 

D.M. 

Corrected 

Dynamic 

feet 

48.576 

49.941 

51.485 

48.245 

53.393 

51 ~953 

54.126 

49.948 

51 a978 

50.558 

51.560 

54,853 

53.820 

54. 15& 

Distance 
from 

Howrah 

m i l u  

130'1 

130'0 

131.3 

,3'.4 

132.1 

'34" 

136'5 

138.5 

139'9 

14z'I 

144'4 

'47.5 

'49.O 

150.2 

Elewtion 

Orthometno 

feet 

48.576 

49'941 

51.485 

48-245 

53'393 

51 '953 

54'125 

49.947 

51'977 

50'557 

51'559 

54.852 

53'819 

54'150 

Designation 
Bench-marks 

Geodetic 

i I 
: - 
i 70: 

i a : - 
i 76 

77 i 

i 1 . -  
i 77 

78 j 

n - i 78 

79 : 

80 1 

81 : 

: a  . - 
i 81 

82 i 

83 ' 

84 

85 - 

of 

T"p':iy 

E4 
78H 

E6 
'i8H 

BM.6 - 
1 8 H  

c7 
78 H 

B% 
7uH 

El39 
78a 

BXO 

~ b l . 1 1  
i e ~  

B'M.1 
7 8 D  

- BM.a 
I U D  

BM.B 
.- 
iau 

BW.4 
78Ll 

B!!! 
I 8  D 



476 PRECISE LEVELLTNG I N  INDTA, 1858.1909, 

Main-Line 77. (Howrah t o  Ramganj). 

Distance 
from 

Hcwrah 

Designation 
Bench.rnarks 

Goodetic 

86 i 

87 i 

88 i 

89 

! 

90 i 

91 ; 

92 1 

93 i 

91 / 

95 1 

96 1 

97 j 

Description of Bench-marks 

of 

T o ~ : f ~ -  

BM.6 - 
78 U 

B x  
70 U 

- BY.0 
78 D 

- BM.9 
78 U 

B 3 0  
78u 

B Z  
78 U 

BM.I$ 
78 U 

B X 8  
78 L) 

B x 4  
7a 

- RM.16 
78 U 

a T . 8 .  On S.E. cap of bridge, near telegraph post No. 
0 21 B.M. -, 

12 

Destroyed. ... ... ... .,. 

a.T.9. at Nattore Railway Station. Eml~edded flush with flooring 
Box. in station veraudah, 3 and 10 feet respectively from its 

S.E. and S.W. corners, 7 feet from centre of door of 
officers' waiting room, and 38 feet from home signal. 

G.T.9. On S.E. cap of bridge, between telegraph posts Nos. 
O 25 2 5 B.M. - and -. 

16 17 

Destroyed. ... ... ... I 
Q.T.6. On S.E. cap of bridge, near telegraph post No. 

O 28 B . I .  -. 
11 

G.T.8. On S.E. cap of bridge, near telegraph post NO. 
O 29 B.Y. -. 

22 

0.T.s. at Madhnagar Railway Station. Embedded flnsb with 
DoM. platform below name-plate, 170 feet from S.W. corner 

of masonry surrounding station signal levers, and 137 
feet from S.E. corner of etation building. 

G.T.9. On S.E. cap of bridge, near telegraph post No. 
0 34 B.M. -, 

22 

G.T.0. On S.E. cap of bridge, near telegraph post No- 
O 36 

B.Y. - 
6 '  

On S.E. cap of bridge, between telegmph p01t8 No8- 
37 37 U.M. -.--and -. 
12 13 

0.T.s. at Atrai Railway Station. On upper surface of plat- 
,?, form wall. 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 477 

Main-Line 77. (Howrah t o  Ramganj). 

DesipnLion of 
 ell-n~arks 

Description of Bench.marks 
Distance 

from 
I Corrected Elevation 

G.T.6. On S.E. cap of bridge, near telegraph post 
0 4.0 

l3.N. No. -. 
6 

G.T.S. On S.E. cap of hridge, near telegraph post 
0 42 
I3.M. No. -. 10 

Howrah 

milea 

171.4 

173.6 

'75'5 

178.1 

178.8 

179'' 

181.5 

182*7 

1~3.5 

183'5 

189.8 

191.8 

98 j 

99 

GT.S.  On S.E. cap of bridge, near telegraph post 
0 44 

B.M. No. -. 
9 

BY.16 - 
78 U 

"x7 
78 U 

G.T.9. at Raninagar Railwny Station. Embedded flush wit11 
Do3I, flooring ill S.W. corner of station ver:tndah, 1 foot from 

thnt corner, 38 feet from N.W corner, 1 I feet from 
centre of central door of station building aud 28 feet from edge 
oE platform wall. 

G.T.S. On S.E. cap of bridge, between telegrnpl~ posts Nos. 
0 4.7 47 D.N. - aud -. 

16 17 

101 j 

102 

103 1 

: a . -  
i l U 3  

104: 

105 

1 
-. 

: 105 

106 

107 

GT.S.  On S.E. cap oE bridge, between telegraph posts Nos. 
O 4.8 

Lh1.  - 4.8 
15 aud -. 

1 ti 

" 

BM.l" 78 U 

78 U 

B E  
78 

IIh1.21 - 
:8U 

78 U 

BM.? 
7 8 ~  

F . 2 5  
7 8 s  

'Xa 78 kI 

G.T.S. OU S.E. cnp ofbridge, near telegraph post 
0 50 
U..U. No, -. 

6 

a.T.8, at  Santahar Railma? Station. Embedded in S.E. corner 
U:v. oE front vera~~dah, 1 foot lrom thnt comer, 10 feet from 

S.\Y. corner, 30 fect from edge of plntforln wall aud 8 
feet from centre of door of 1st and 2ud class waitil~g room. 

a . l ' . s .  On S.E. cap of bridge, near telegraph post 
0 G2 

U.U.  NO. _ -. 
9 

G.T.8 .  at Tilakpur Railaay Station. Embedded in masollry 
llohl. pillar, 3 feet from centre of name-plate. 

0.T.S. On S.E. cap of bridge, between telegrapli posts Nos. 
O 58 6 8  
n.M. nud --. 17 

1 Destroyed. . . . . . . . . . ... I 

feel 

51'907 

51'677 

51.557 

51.556 



PRECISE LEVELLING I N  INDl-4, 1858-1909 

Main-Line 77. (Howrah t o  Ramganj). 

Description of Benoh-marks 

QLF.9. at Alckelpur Railway Station. Emhedded flnsh wit11 
&, flooring in S.\Ir. c o r ~ ~ c r  of front verautl;~h, 11 feet from 

11s S.U. corner, 31 feet from N.E. corncr, 1.1. feet from 
centre of ceutral door of statiou autl 31 feet from edge of plat- 
form wall. 

Distnllce 
frolll 

H u n ~ u h  

mile8 

1g4.1 

195'5 

'97'0 

I g 7 ' '  

200.6 

203'4 

205'1 

2 0 j ' l  

209.5 

211.g 

213 . j  

"5.7 

217'5 

Designation 
Bench-nlnrks 

aeodetic 

108; 

i a - 

109 : 

i 1 . -  i lo9 

110 i 

111 i 

112 j 

113 i 

114 ;  

115 

116 i 

117 ; 

118 i 

G.T.S. On S.E. cap of bridge, near telegraph post No. 1 5 6 - 7 5  1 $~,JQ 1 
6 '  

of 

ToI)o:~.'~- 
plllc 

R&f.IS 

BXl.14 - 
iMH 

BX.1 - 
78u 

BM.2 - 
7Mu 

'A3 
i b  (i 

E 4  

s6 
78 U 

BM.6 - 
78 (i 

5 7  
i 8  (i 

Bar.8 
18 U 

BM.9 - 
58 0 

R1l.10 
i 8 0  

78 U 

G.T.S. at Jamalganj Railway Station. Emhedded in masonry 
,,%. pillar, 3 feet from ceutre of name-plate. 

G.T.S. On S.E. cap of bridge, near telegraph post No. 
O 65 B.X.  -. 

PO ' 

Q.T.S. On S.E. cap oE bridge, near telegraph post NO. 
O 69 b.U. -. 

11 
\ 

G.T.S. a t  Jaypur llailway Station. Emhedded in S.W. corner 
Bnv. of I'ror~t verai~d:th, 1 foot from 111:lt corner, 10 aud 38 

feet respectively from S.E. autl N.E. corners, and 8 feet 
from ceutre of S, door of statloll buildiug. 

60.082 

G.T.S. 011  stone eml)e(ltled in m;rsonry pillar, near mile-post 
,,OU. NO. 74 from Sara. 

G.T.9. On stone eml,ed(letl in masonry pillat., 6 inches above 

n$. g ~ ~ o u n d  level ar mile-poat No. 76 fronl Sara. 

60.078 

G.T.8. at Pa~ichal~ihi  Iinilway Statiol~. JSmhed~led in upper 
nurf;lce of ])l:l~'orm wall, 21 and 17 fert respectively 
from N.E. a ~ ~ t l  S.E. cortlers of latlirs' \vaititig room 

and 42 feet from S.\P. corner of frout verandah of station 
I)uildi~~g. 

O.TS. On S.E. cap of bridge, near telegrapll post No. 
0 80 U.JI. -. 

"0 

G.T.S. On S.E. cap of bridge, near telegrapll post No. 

G.T.9. at ITili Itailway Station. On upper surEace of platform ns. mall opposite 3rd class waiting elled. 

G.T.8. On S.E. cap of bridge, near telegraph poat No. 
O 86 



DESCRIPTIONS AND REIQHTS OF BENCH-MARKS. 

Main-Line 77. (Howrah to  ,Ramganj). 

Dcsipllntion of 
Bench-marks I)istnrlce 

from 
Ilowrnh 

mile; 

2 1 9 ' 3  

2 2 1 ' 0  

222.8 

223.8 

225.2 

226.9 

227.8 

229, 

'3O.9 

232 '4  

l33 .3  

236.8 

I 

Geodel~c 1 
1 1 9  

120 1 

121 j 

i , - a 
i 121 

122 i 

123; 

124 i 

125 

126 i 

127 

i 

j ' i  

12tj, 

5"' 

B E ! !  
7 a u  

B E  
7 8  o 

Baf.14 
7e 

B* 
sac: 

it) C: 

~ b 1 . 3  

E4 
18 u 

Rh1.5 - 
im U 

1lh1.6 -- 
iuc :  

-. I!\I - 7 
;ac; 

~ 8 1 . 8  
sac: 

""9 
78 8 

Description of Bench-marks 

G.T.S. 011 S,E. cap of bridge, near telegraph post No. 
88 U.Al. - 
5 '  

Q.T.S. 011 S.E. cap of bridge, between telegraph posts Nos. 
O 89 89 

" . I r .  and z. 

Q.T.8. 0 1 1  S.E. cap of bridge, near telegraph post No. 
O 91 3.31. -. 

18 

G.T.S. at  Chorkai Railway Station. Emhedderl flush wit11 
flooril~g in ver;cll(lal~ oE statim h~ l i l d i~~f i ,  8 : I I I ~  19 feet 
respectively from its S.W. and N . \ V .  cor~~ers ,  12 feet 

from centre of station tloor rind 28 feet Erc~~n hon~e sigllal. 

G.T.S. On S.E. cap of britige, between telegrnph posts Kos 
b.N. O , 94 and -. 9 4 

Li 4 

G.T.S. On S.E. cap of bridge, near telegrapll post No. 
o 9j 11.:1. - 

''2 ' 

Q.T.8. On S.E. cap of bridge, near telegrnph post No. 
U.U.  O -, 96 

19 

Q.T." 011 S.E. cap of bridge, near telegraph post No. 
U.M. - ~ _ .  98 

5 

C.T.S. at  Pl1111I,al.i Railrvnp Station. On upper eurface of 
,,Ox. platform wall opposite home signnl. 

On S.E. cap of bridge, near telgrnph post NO. 
0 101 

U.M. -, 
9 

G.T.S. On S.E. cap of bridge, between telegraph posts Nos. 

1(1_2 and 103 - 
7 8 ' 

Q.T.s. at Dhowa~~ipore ltnilwny Station. Embedded flush with 
noM, p ~ v r ~ n c ~ ~ t  imn~edintely ill front of S.K. cortler of station 

b ~ ~ i l d i ~ ~ g ~ ,  6 feet f ron~ cclitre of Y ,  door of statior~, 28 
fcet from home ~ignal,  and 62 feet from S.E. corner of Indies' 
rvai~i~lg room. 

Corrected 

Dynamic 

feel 

84.995 

92'575 

94.469 

y6.622 

97.366 

97.899 

99.780 

101.591 

105.202 

104.067 

103. 8z4 

112.206 

Elevation 

Orthometric 

feet 

84.987 

92'566 

94.460 

96.613 

97.356 

97.889 

99-  770 

lor ,580 

1oj -191 

104.056 

103. 813 

112.194 



480 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Main-Line 77. (Howrah t o  Ramganj). 

Designation of 
Uencli.rnnrks Diatanco 

from Description of Bcnch-marks 
Corrected 

Dynamic 

feel 
112.767 

112-724 

114.577 

I 18.262 

I I ' 1 6 9  

122.874 

126.637 

1 ~ 9 ~ ~ 3 4  

1 3 4 . ~ 5 9  

'3'"33 

' 4 ~ " ~ ~  

' 4 ~ ' ~ ~ '  

'4n'02' 

Oeolletic 

129 : 

130 ' 

131 

!-! 
, IS1 

132, 

: - 
132 

133 i 

134 j 

136 : 

136: 

137' 

138 : 

Elemtion 

~ l t h ~ ~ ~ ~ ~  

pet 
, 1 2 . 1 5 4  

1 1 2 - , 1 1  

114~j64  

118.148 

19 '154  

122'859 

126.621 

129'818 

134'141 

138'015 

145'871 

1~4'difl 

148'@' 

1 

TOI)OP-. 
11l1ic 

EO 
58 C 

B31.12 -- - 
78 L: 

BUIL3 
>ec 

%Q 

U E  

Bx6 
58 C: 

E l  
78 L: 

BX.18 -- ;,, L: 

B x 9  
78 C 

-- B",20 
Te c 

Rowrah 

milca 

2 3 ~ . 0  

2 3 9 ' 4  

2 4 2 ' 3  

2 4 4 ' 0  

2 4 5 . 4  

247'  1 

248'5 

250'0 

251'5 

2 5 3 ' 2  

255.8 

2 5 7 ' 2  

259' 

G.T.S. On S.E. cap of bridge, near telegraph post No. 
O 107 B.U. -. 

1 

Q.T.S. On S.E. cap of bridge, near telegraph post No. 
O 108 U.M. -* 

9 

GT.S.  at Parbatipar. Embedded in masonry ~)latfornl, 35, 72 
B;l, and 102 feet respecti\~elp from N.E., S.E. and N.W. 

corners of pl~~te-layer's h~i i i~alow,  niitl 18 feet from 
centre of palika closed-iu well tlue W. from bench-mark. 

Q.T.S. 011  S.E. cap oE bridge, between telegraph posts Nos. 
0 112 112 B.X. - 17 and -. 

18 

G . Y .  On S.E. cap of bridge, near telegraph post No. 
11.4 11.N. - 
10 ' 

Q r s .  On S.E. cap of bridge, near telepaph post No. 
O 115 U.hI. - 

21 ' 

Destroyed. ... . . . . . . . 

U.T.9. On S.E. cap of bridge, near telegraph post NO. 
0 
U.U. - 

24 ' 

Q.T.S. at Saidpur Railway Station. Emhedded flush nit11 
flooring in S.W. corner of station verandah, 10 and 78 
feet respectively from its S.E.  ant1 N.E. corners, and 8 

feet from centre of station master's ofice door. 

G I ' s .  On S.E. cap of bridge, near telegraph post N o  
0 

B.Y. !?? 
6 '  

G.T.S. On S.E. cap of bridge, near telegraph post No. 
O 194 U.U. 2. 

I t )  

Q.T.3. On S.E. cap of bridge, near telegraph post N o  
0 

u.ar. I?! 
5 '  

o . T s .  at Daroani Railway Station. On S.E. corner of veran- 
Eob:F)ar, dah p~vernent. 



DESCRIPTIONS A I D  HEIGHTS OF BENCH-MARKS. 

Main-Line 77. (Howrah to Ramganj). 

Description of Denoh-mark8 

0.T.B. On S.E. cap of bridge, near telegraph post No. 
0 130 B.M. -. 

12 

G.T.0. at Nelphamari Railway Station. Emhedded flush with 
&. flooring in S.W. corner of station verandah, 11, 17 and 

21 feet respectively from S.E., N.W. and N.E. corners. 

a.T.8. On SUE, cap of bridge, near telegraph post No. 
O 134 

B.Y. -. 
3 

O 136 
0.T.S. On S.E. cap of bridge, near telegraph post No. 
B.M. -, 

9 

a.T.8. On S.E. cap of bridge, near telegraph post No. 
B.M. O -. 138 

16 

Q.T.8. On S.E. cap of bridge, near telegraph post No. 
B.M. O 140 -. 

14 

Q.T.8. On S.E. cap of bridge, near telegraph post No. 
B.M. -'-. 142 

4 

0.T.s. at Domar Railway Station. Embedded flush with 
flooring in front verandah, 10 feet from S.E., 1 foot 
from S.W., 18 feet from N.W. and 20 feet from N.E. 

corners. 

0.T.s. On S.E. cap of bridge, near telegraph post No. 
0 
D.bL 1%. 

1 a 

Q.T.8. On S.E. cap of bridge, ncar telegraph post No. 
O 147 B.M. -, 

18 

G.T.8. On S.E. cap of bridge, near telegraph post No. 
O 149 

B.M. -, 
l a  

G.T.s. at Chilahati Railway Station. On 8.W. corner of 
U?N, verandah flooring. 

Corrected 

Dynamio 

feel 

155.316 

159.604 

162.084 

166.660 

168.543 

168.449 

172'374 

179'908 

183.097 

190.793 

197.321 

207.123 

Designstion of 
Benoh.n~arhs Distance 

Elevation 

Orthometrio 

feel 

155'295 

~59.582 

162.062 

166.637 

168.519 

168'425 

172'349 

179.881 

183.070 

190.764 

197'290 

207.091 

Oeodetic 

1391 

i . - a 
1139 

i b  
: - 
j 139 

140; 

j 

141 i 

! a 
1141 

1 
im 

142 ; 

i a : -  

i 1.1. 

143 j 

144 ; 

I ' _ a 
1 144 

I ' 

= 
78 0 

E 3  
7 8 0  

5" 
70 0 

78 C: 

78 B 

BM.81 
?tlu 

8kf.32 

BM.33 - 
78 B 

?!!Z4 
,BB 

sar.as  
70 B 

BM.36 
-78%- 

EM1? 
7 8 B  

miles 

261.5 

263.8 

265.1 

267.2 

269.6 

271.6 

273'1 

z74.0 

276'5 

278.6 

280.4 

284.0 



488 PRECISE LEVELLING IN INDIA, 1858-1909, 

Main-Line 77. (Howrah t o  Ramganj). 



DESCRIPTIONS AND HEIGHTS OF  BENCH-MARKS. 

Main-Line 77. (Bowrah to Ramganj). 

Designation 
Bench-marks 

Cteodetio 

. . 
153; 

i a 
jiE 

154: 

a 
I =  
! 

i . - 1) i 154 

155 j 

156 [ 

157: 

158 i 

159,  

160 

: - 
i l G O  

i - a 
i 160 

Corrected Elevation 
Distance 

from 
Bowrah 

miles 

305.9 

308.0 

31°a3 

311 .8 

3'3.9 

315'8 

317'4 

319'2 

322'7 

325'4 

32,5.6 

326,6 

328., 

of 

T"Ltr - 
, s B  

BM.47 
? a n  

'K4' 
7 8 8  

~8 
7813  

EO 
7 8 ~  

B2 
7 8 B  

s=a 
7 8 H  

% 
7 e u  

~4 
7HU 

EM.& -- 
78  JJ 

B x 6  
7 8  k~ 

B E 7  
7 8 ~  

78  JJ 

Dynamic I 
feet 

279.712 

289.378 

294.509 

303,415 

3'9, 127 

311'290 

330.487 

342.095 

367e418 

3~2'.+&+ 

3.92'824. 

393.0j9 

385.312 

Description of Bench-marks 

G.T.9. On N.E. cap of bridge, near telegraph post No. 
o 175 B.Y. -- 

3 '  

G.T.S. On N.E. cap of bridge, near telegraph post No. 
U.U. l?. 

4 

0:T.S. On N.E. cap of bridge, near telegraph post No. 
179 B.U. -. 
9 

0.T.s. On N.E. cap of bridge, near mile-post No. 181 from 
Sara. 

G.T.S. at  Belakoba Railway Station. Embedded flush with 

Bn!, flooring ill station verandah, 1 foot from S.E., 11 feet 
from N.E. and 30 feet from N.W. corners, and 5 feet 

from centre oE bookiug office door. 

0.T.s. On N.W. cap of bridge, near telegraph post No. 
O 185 

U.JI. -, 
2 

0.T.s. On S.E, cap of bridge, near telegraph post No. 
O I86 B.U. -*  

12 

0.T.s. On S.E. cap of bridge, near telegraph post No. 
0 I,8 

B.M. -, 
8 

0.T.s. On S.E. cap of bridge, near telegraph post No. 
O 192 

B.M. -, 
2 

0.T.s. On S.E. cap of bridge, near telegraph post No. 
0 1'34 U.Y. - 

11 ' 

0.T.s. at Siliguri Railway Station. Embedded in pavement 
of station platEorm helo\v name-plate, 13 feet fsom edge 
oE platform mall a b o \ ~  rails, 27 feet from ramp in same, 

88 fect E. of centre of paklta base of large crane and 71 feet S. 
of home semaphore. 

a.T23. at  Siliguri Rnilnay Station. On atone pavement of 
platform betmen gentlemen's waiting room and private 
room. 

0.T.S. On N. corner of centre step leading into N. end of road- 
cess bungalow at  old Siliguri. 

Orthonotrio 

feel 
279.662 

, 289,326 

294'455 

303.360 

319.069 

317.232 

330.425 

342'031 

367-348 

382.410 

39.748 

392.983 

365.237 



PRECISE LEVELLINQ IN INDIA, 1858-1909. 

Main-Line 77. (Howrah to  Ramgaqj), 

Designation of 
Benoh-marke Distance 

from 
Honrnh 

G.T.S. On masonry platform surrounding Phulbari Hat well, 
about 200 feet E. of main road. 

Description of Bench-mark0 

G.T.S. On E. parapet of culvert, 8 chains S. of mile-plate No. 
B%. 116. 

I I 

C o ~ ~ ~ t e d  Elentian 

G.T.8. at Sannyasikntn. Embedded about 1 foot Irelorn ground 
level, 23 and 12 feet respectively from N.E. and N.W. 
corners of Jagirjoti School and 18 feet \V. of scliool 

well. It is E. of maiu road, and 77 feet at a point I8 chains S. 
of mile-plate No. 117. 

G.T.8. On centre of W, parapet of culvert, 17' chains N. of 320.365 
B%, mile-plate No. 114. 

Dynamic 

332.367 

0.T.s.  0 1 1  ceritre of W. parapet of culvert, 13 chains 9. of 307.175 
B%, mile-plate No. 113. 

Orlhomobio 

Q.T.S. On centre of E. parapet of culvert, 15 chains S. of 293'409 
BoM. mile-plate No. 110. 

G.T.S. On centre of E. parapet of culvert, 1 chain N. of mile- ~90.190 
Bow. plate No. 109. 

G.T.8. On masonry platform of well at  Titaliya inspection bun- 295.~38 
galom. 

G.T.S. at Titaliya Inspection Bungalow. Embedded about 1 309,094 
BoN. foot below ground level, due S. of P.W. inspection bun- 

galow on left bauk of Mahananda river, 27 and 54 feet 
respectively from its S .  ant1 E. corners, and 57 feet from N. 
corner of out-offices and stal~les. 

0.T.8- On centre of E. parapet of cglvert, 39 chains N. of 388'945 
uoM. mile-plate No. 107. 

0.T.S. On top step, N.E. corner, of old tomb in dinused ceme- 299'01° 
=OM. tery, about 4 chains W. of main road and 16 chains 8. 

of mile-plate No. 106. 

Q.T.9- On N. end of E. parapet of culvert, 25 chains N. of "9'143 
mile-plate No. 101. 

0.T.s-  On S. end of E. parapet of road-bridge, 15 chains 9. of 33im816 

1 mile-plate No. 100. 

a.T.8. On kerb of well, 3 chains W. of Chopre inspection 
234'555 

BoM. bungalow. 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Main-Line 77. (Howrah to Ramganj). 

Designstion of 
Bench-marke Distance 

from 
Howrah 

miles 

352'1 

351'7 

351.7 

3jl.9 

351.7 

Geodetic 

b - 
169 

170 

- a 
170 

- 
170 

171 

n z  
713 B 

031 28 - 
78 B 

BM.74 
78 tl 

BM75 - 
78 B 

'x9 
73 B 

Description of Bench-marks 

Q T S .  at Chopra Inspection Bungalow. Emhedded about 1 
,,%. foot below ground level, to S.W. oE bungalow, 1 2 ,  48 

and 34 feet respectively from its S.W , N.W., and S.E. 
coruers, and about 2 c l ~ a ~ u s  E. of nlaln road. 

Rarnganj Block-stone Bench Mark No. 3. Embedded bet- 
ween the two stone bar-comparison p~llarq. 

G1.S. at Rarngznj Bencl~ .\lark No. 2 On topof most westerly 
RoM. stone bar-cornpar~*on p~llttr. 

o.Ts. Ernhetlded E. of large pakka well at  S.E. cornerof Ram- &. ganj hat. 

On ground level mark-stone of Ra rnga~~ j  G.T. Survey Tower 
Station, Benr l~  Mark No 1 ,  Iat. 26' 18' 53".51, long. 88' 17' 
30".43. A pr~ncipal stat1011 of North-East L o ~ ~ g ~ t u d i ~ ~ a l  Series. 
(For full descript~ou see Syuoptical Volume). 

Corrected Elevution 

Dynamic 

feet 
230.658 

227'509 

232'129 

233.237 

230.524 

Orthometrio 

230.618 

227'471 

232'091 

233' 199 

230.486 



PRECISE LEVELLING IN INDIA, 1858.1909, 

Branch-Line 77A. (Parbatipur t o  Gauhati). 

Designation 
Bctlch-rnnrkn 

Osodclic 

nistnnco 
from 

Pn'l'""pur 

of 

Topoem- 
phic 

Description of Bench-rnsrka 

1 :  

2 ; 

3 l 

a 
. - 
i 3  

4 1 

5 

6 j 

: a - 
i 6  

b . - 
i 6  

i , - 
' 6  

: d - 
i 6  

7 

8 

Corrected Elemtion 

o.T-S* at Parbatipur. Embedded in masonry 35, 72 Bs, and 102 feet respectively from N.E., S.E. and N.W. 
corners of plate-layer's bungalow, and 1 8  feet from ten- 

tre of pakka closed-in well due W. from bench-mark. 

a.T.s. On S.E. cap of bridge, near telegraph post No. 
O 112 

B . I .  -. 
16 

G.T.s. On S. cap of bridge, near telegraph post No. 
O 114 B.Y. -, 

15 

G.F On 9. end of &ntre pier of bridge, between telegraph 
116 116 B.M. posts Nos. - and -. 
4 5 

On 9.E. cnp of bridge, between telegraph posts Nos. 
0 117 U.M. 11' and -, 

18 19 

On W. cap of bridge, near telegraph post No, 
O 118 B.M. -, 

20 

a.T.s. 0 On s. end of W. ,Bier of bridge, between telegraph posts 
119 119 

B.M. Nos. ;-- and ?. 
11 L L 

G.T.8. a t  Badarganj Railway Station. Emhedded about 6 
inches below platform level, 53 and 28 feet respectively 
from N.E. and S.E.  corners of atntion I)uiltling, 17 feet 

from platform edge nbove rails aud 15 feet from centre of base 
of home signal. 

"9  01, E. end of S I Y .  parapet wall of bridge, between tele- 
0 121 121 

graph posts Nos. - and -. 
17 18 

Q.T.S. On S. end of most easterly pier of bridge, ucar telegraph 
0 123 

U.X. post No. -y. 
1.4 

G ' '  On S.E. cap of bridge, near telegraph post 11). 
U.M.  124 

19 

0 T.8. On S ,  end of pier of bridge, near telegraph post N o  
126 U.Y. - -. 
3 

Q.T.8. nt Sharnpur Itnilwry Station. Emhedded ahout 6 
inches below rail lov~l ,  42 feet from home nignnl, 69 
feet frvm S.W. corner of statinn 1)llilding an11 19 feet 

from nearest  nil at a point 49 feet from il~tersec~ion of tllnt 
w i t h  prolongation of W. plinth of s t a t i o ~ ~  building. 

I 
B ~ S  
78 C: 

B E 6  
78 C: 

B E 7  
7ac 

-8 
70U 

B S S  
78 0 

B x 6  
78 U 

B31.17 
78 Q 

BM.18 -- 
7 8 ~ 4  

BX 
7 8 o  

B x o  
78 Q 

BBf.21 - 
TUG 

DM.22 -- 
78 0 

B !La 
vao 

D P ~ *  

feet 

n4a577 

115'097 

117'714 

113.504 

IIg'391 

113.551 

116.858 

11.5'326 

119 .15~  

1°9' 7" 

"3"s' 

"1'069 

113'62R 

mib, 

O.O 

I .8  

3'7 

3 .  (1 

6.9 

7 .9  

8 '9  

9'5 

. 

12.6  

, 

1 j . I  

15'4 

I orthomet6 

jet1 

,,4.564 

1lg.ofl4 

117'700 

II3'4)I 

"3'378 

~ 1 3 ' 5 3 ~  

116'844 

J1j'31' 

1'9"4a 

:cs 

113'244 

1 I I 'oj6 

I 13'615 



DESCRIPTIONS AND HEIGHTS OF BRNCH-MARKS. 

Branch-Line 77A. (Parbatipur to Gauhati). 

Description of Bench.mnrks 

G.T.S. On S, end of pier of bridge, between telegraph posts Nos. 
O 127 127 

B.bf. - and -. 
14 1~ 

G.T.S. On S.E. cap of bridge, between telegraph posts Nos. 
0 I"8 B.N. 128 alld 1. 

17 18 

0.T.S. On S. end of most westerly ~ i e r  of bridge, between 
0 129 129 

B.bf- telegrnpl~ posts Nos. -i-- and ?. 
2 I 23 

G.T.S. On N.W. cap of bridge, near telegraph poat No. 
O 131, B.M. - 

2 .  

G.T.S. On S.E. cap of bridge, near telegraph post Nu. 
O 132 l3.Y -, 

10 

Q.T.S. On S.E. cap of bridge, between telegrapl~ posts Nos. 
O 133 133 U . N .  - aud -.-. 

9 10 

G.T.S. at  R a n g p ~ ~ r  Railwny Station. Embedded 6 inches below 
BoM. platform level, 16 feet from S . W .  COI.I I~I .  ot' S .  vernn- 

dell, 15 feet from N.W. corner of N.  veral~dal~ o f  
stntion building, 7 feet E. of nearest la~np-post a ~ ~ d  21 feet frolo 
edge of plntforrn above rails. 

a.T.s .  011 S.W. cap of bridge, near telegrnpl~ post No. 

Corrected 

Dynamic 

/ed 
106.549 

107' 198 

110.705 

106.745 

104.917 

105.033 

106.731 

106.076 

105.348 

105*260 

108-65j  

103.480 

103.149 

Distance 
from 

Parbatipnr 

-- 

tnilw 

, 6 .  

I 7.  

19.0 

I 

z 1 ' 4  

lZa4 

13'0 

Elevation 

Orthometrio 

feel 
106 '536 

107.185 

110.692 

106.732 

104'904 

I O j ' O Z O  

106'718 

106.063 

1o j .33 j  

105'247 

108.642 

103.467 

103.136 

Designatinn of 
tlencl.murlta 

Qeodetia 
-- 

i . -  a 
i 8  

g / 

10 i 

11 

12 / 

13 i 

14 

16 ' 

To ,,o:'ra- 

-- ~ ~ n 1 . 2 4  
i S U  

0 x 5  
78 ci 

B E 6  
i t 1  U 

B M . Z ~  -- 
itl (i 

IJ31.28 

0b1.29 - 
58 0 

BMO 
' i t )  0 

RM 32 -- 
iau 

17 : DMaA 
itl u 

' , . I a i n m . 2 4  

l5.5 

7 '  

Q.T.S. On S.W. parnpet w ~ l l  'of bridge, between telegraph 
0 136 136 ".M. posts Nos. - and -. 

12 13 

', .4 

29.6 

a . T s .  On S.W. parapet wall of bridge, near telegraph post 
0 138 u.ai. No. ---. 

11 

O.T.8. 0 0 1 1  S . W .  cap of hridge, between telegraph posts Nos. 
U.N. k!!! alld 1%. 

14 15 

G.T.S. On S.W.  cap of bridge, between telegraph posts Nos. 

! 

I 
19 1 ~ ~ 2  

j i b U  31'6 

PI 22 

0.T s. On S.W. cnp of bridge, between telegraph posts Nos. 
0 142 1-42 
U M - and -. 

14 1 $5 



- 
Corrected Blcra~ion 

488 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Desipnntion of 
U P I I C ~ I - I I I ~ ~ ~ O  D i s t a ~ ~ c e  

-- f r o ~ ~ ~  
PnrbnLipar 

- - - 

ntilss 

i a ~ 7  . - i 1 9  ;uc; 33'0 

20 : n z  i e  u 3.z'4 

i a - EM? i 20 78ct 
34'8 

21 ; n ~ f  40 
35 '8  

: n m . 4 1  

: -sac; .?6.2 

i b BMA2 41.0 . - 
- 21 78c+ 

22 j BM.43 -- 
'it) U 43'0  

BM.44 23 1 ;eu 43'4 

t 

, - i EM-45 44.7  
i 23 7 8 0  

24 EM 46 - 
i I  0 

46.1 

25 : BLl.47 47 .3 - 
78 0 

26 j B= 
i a  I, 49'5 

DM.1 27 : - 
7ar. 5O.3 

Branch-Line 77A. (Parbatipur to Gauhati). 

Descrip~ion of Bench.marhs 

G.TS. On S.W. cap of bridge, near telegraph post No. 

B.u.  - 144 
6 '  

G.T.S. at  Kaunia Railway Station. Emhedded in front veran- 
B\, dah, about 6 inches below rail level, 3 1 feet Crom N.W. 

corner of N. verantlnh, 20 feet from S.W. corner of 
stntion buildiug aud 18 feet \Y, of home s i g ~ ~ a l .  

Q.T.S. 011 E. end of S. abutment of bridge across Tista river. 
0 

U N. 

rs .  On S.W. wing wall of culvert, about 4 mile S. of Tista 
railway statior~. 

G.T.S. at  'Yistn Railn.ay Station. Embedded ahout 6 inches 
&,. ljelnw rail level, 82 feet S of home signal, 4H and 65 

feet rctspectively from S.W. and S.K. corners oE masonry 
flooring of station building, 3 feet S .  of centre cif statiou name- 
board and 17 feet E. oE nearest rail. 

0.T.s. at  Mnhendranagar Rnilway Station. Emhedded in front 
vera~~dah flush with flooring, 8, 7 and 42 feet respectively 
from S.W , 9.15. and N.E. corner3 and 19 feet from 

N.E. corner of main bu i ld i~~g .  

o.'r.s. 011 E. end of S. abutment of bridge, near telegraph post 
0 154 

U.M. No.- G .  
ti 

0T.S.  at  Lalmanirhat Railway Station. Emhedded in front 
veraud~h flus11 with flooring, 2, 9 a ~ ~ d  109 feet respec- 
tively from S.W.,  S.E. and N.E. corner3 of verandah. 

G.T.8. On E .  end of pier of bridge, near telegraph post No. 

B.Y. '3 6. 
23 

a.T.8. On E. end of 9. abutment oE bridge, near telegraph post 
o 10 

I3.x. No. - M. 
15 

a.'r.s. On E ,  end of S. al)utrnent of bridge, between telegraph 
11 11 

posts Nos. M and -- M. 
1.2 13 

a t  Mogalhat Railway Station. Embedded in front 

BoM. verantlah flush with flooring, 3 and 57 feet renpectively 
from W. and E. corners, a ~ ~ d  33 feet in a right line from 

point 2 fect from wall in prolongation of E, face of main buil- 
ding. 

G.T.S. On S. end of Mr. abutment of bridge acrona Dharll0 
B2f. river. 



DESCIIPTIONS AND BEI(3BTS OF BENCH-MAPKS. 

Branch-Line 77A. (Parbatipur to Gauhati). 

Corrccted Elerstion ' Designation of 
Bcncl~~m~rka Distance 

Dynnmic 

feel 
1011.~31 

108.823 

113.954 

108.404 

I I I .  224  

1 ~ 8 . 7 3 2  

105.349 

100,844 

104.445 

100.701 

101. loo 

104.341 

roo. 823 

~ 6 . 8 8 6  

28 1 

29 1 

i . - a i 29 
i b 
1 (3 

! C  

1 
30 

i . A a 
1 30 

i b : - 
i 30 

31 

i a 

j . - h 
i 31 

82 / 

i a 
1 F~ 

i b  
j 3'i 

b '  

Ortl~omelrio 

feet 
108.415 

108.807 

113.938 

108.388 

I [ I  - 2 0 8  

108.j16 

105.334 

100.829 

104.430 

100.686 

IOI  . o8 j  

104.326 

100.808 

96.872 

fron~ 

tniles 

5, .4  

52. 

53 " 

5j.O 

57'0 

59'8 

60.j 

61.4 

62.9 

62.9 

64' I 

64.6 

64'7 

65.9 

E 2  
58 F 

BM.3 
78F 

BM.4 
7 . s ~  

BM.6 - 
7.9s 

% 
7 a u  

$ 

z.6 
7 8 3  

BM.9 
7 8 s  

KO 
78 3 

S s  
7 8 8  

B E 2  
78F 

- DM l8 
78 I 

DY.14 
ru M 

9UB 

Descripbiun of Benoh-murha 

a.T.8. a t  Gitaldrha Railway Station. Embedded about 2 
inches I,eloa groluld level, 285 and 284 feet respectively 
from S.W. and S.E. corners of station building. 

(f.T.8. On N. end of most north-easterly pier of bridge, bet- 
o 2 

ween telegraph posts Nos. - and L. 
11 12 

(f.T.s. On N.W. end of most north-easterly pier of bridge 
B%. across Banideo nadi. 

Q.T.S. On N. parapet of culvert, near telegraph post No. 
0 5 B.U. - 

8 '  

a.T.s. On N.W. end of most north-easterly pier of bridge 
B:u. across Haldikuria nadi. 

Q.T.S. at  Bamanl~at Railway Station. Embedded 3 feet 
B?I. blow rail level, 650 feet W of station huilliog, 218 

aucl 112 feet rrspectircly from telegraph posts Nos. 
9 9 - and - which bear 291' and 344O respectively from bench- 
2 1 2.2 
mark. 

Rail embedded in masonry pillar, near telegraph poet No. 
- , (Railway beuch-mark). 

Rail embedded in masonry piliar, near telegraph post No. 
- ib. (Railway bench-mark). 

13 
a.T.8. On masonry pillar, near telegraph post NO. T. 

0 
B.M. 

Rail embedded in masonry pillar, near telegraph post NO. 
- y .  (Railway bench-mark Bogni nala). 

Rail embedded in masonry pillar, near telegraph post No, 
- y .  (Railway bench-mark), 

14 
0.T.s. On masonry pillar, near telegraph post No. -. 

16 0 
B.M. 

14 Rail embedded in mnsonry ~ i l l a r ,  near telegraph post No. 

- I(i . (Railway bench-mark Phulkomar). 

Rail embedded in masonry pillar, near telegraph post No. 
- I:. (Itailnay bcuch-mark Doharsi). 



490 PRECISE LEVELLING I N  INDIA, 1858-1009. 

Branch-Line 778. (Parbatipur t o  Gauhati). 

fmm 
Topova- Parbatipor 

Geodelio 1 phio 1 I Description of Bench-mark8 

miles 

66.2 

66.5 

67 '4  

68.2 

68.2 

68.4 

68.6 

71.0 

i Z . 3  

73'2 

73'5 

74'6 

74 '8  

75'7 

i 7 ' 0  

7 8 . 6  

Rail embedded in masonry pillar, near telegraph past No. 

- , (Railway bench-mark Sallak) . 
Rail embedded in masonry pillar, near telegraph poet No. 

- . (Railway bench-mark Area nala). 

Q.T.8. a t  Pateswari Railway Station. Embedded about 3 feet 
below rail level, to S. of railway line, 406 feet from S.W. 
corner of poiutuman's hut and 1109 feet from S. W. cor- 

ner of station building. 

Block embedded in masonry pillar in centre of embankmeut, 
18 near telegraph post No. -. (Railway bench-mark). 
7 

Block embedded in masonry pillnr, near telegraph post No. 
- 198. (Railway bench-mark). 

Block embedded in  masonry pillar E, of Sankosh bridge. 
(Railway bench-mark). 

G.T.S. On masonry pillar S. of E. end of Sankosh bridge. 

G.T.3. On masonry pillar 9. of railway line, nenr Perparu vil- Bs. lage, taluk Bauurkutti. 

a.T.8. On N.E. cap of bridge across Biskhawa nadi.. 
0 
B.M. 

Block No. 60 emhedded in masonry pillar in centre of em- 
bankment. (Railway bench-mark). 

Q.T.8. On N.W. wing wall of culvert, about 44 chains W. of 
uoM. mile-post No. 15 from Dhubri. 

G.T.3, On masonry pillar at W. end of Gadadhar bridge. I S.  
Rlock embcdded in masonry ~ i l l a r  9. of E. abutment of 

GadadLar bridge. (Railway beuch-mark). 

G.T.S. at Golokganj Railway Station. Embedded to N. of 
D\. railway liue I~etwecn W. tank house and station I~ailding, 

about 150 feet from centre of former, aud 335 feet from 
S.W. corller of Intter. 

O.T.8. On S.W. wing wall of bridge, about 10 chains W. of 
mile-post No. 12 from Dllubri. 

I G.T.S. On N. wing wall of W, ahutment of bridge, 48 chains 
ByI,  W.  of Balajan inspection bungalow. 

feel 

98.747 

103'215 

/nl 

98.732 

103-200 



DESOBIPTIONB AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 77A. (Parbatipur to Gauhati). 

Designation of 
Bench-marks Distance 

from Description of Bench-marks 

Q.T.s. On N. wing mall of W. abutment of bridge, near mile- 
&. post No. 9 from Dhubri. 

O.T.S. On S. wing mall of W. abutment of bridge, about 30 
,&. chains W. of mile-post No. 8 from Dhubri. 

Q.T.S. 011 S. wing wall of W. abutment of bridge, 32 chains 
W. oE mile-post No. 7 from Dhubri. 

G.T.S. On S. wing wall of W. abutment oE bridge, about 14 
BoM. chains W .  of mile-post No. 6 from Dhubri. 

Q.T.Y. at aauripur Railway Station. Embedded to N. of rail- 
Bou, way lioe, 10 feet behind main signal, 204 feet from cen- 

tre of pakka well in N.W. coruer OF station yard and 
202 feet from nearest curuer oE Traffic meuials' quarters. 

a.T.8. On N. end of E.  parapet of culvert, about t mile S. of 
mile-post No. 5 from Dhubri. 

Q.T.S. 0 1 1  N. end oE E. parapet of culvert, about 17 chains S. 
BoM. of mile-post No. 3 from Dhubri. 

Q.T.8. at Dhnbri Rnilnap Station. Embedded within station 
ZM. vera~itlai~, flus11 with flooring, 42 and 26 feet reapec- 

tively from S.W. aud N.W. staucl~ions of statiou buil- 
ding, and 52 and 40 feet respectively from S.B. and N.E. 
stanchions. 

On ground level mark-stone of Dhubri G.T. Survey Hill Sta- 
tion, lat. 26' 1' 3".8?, loug. 8g0 5W 5lW.26. A principal 
station of Aasam Longitudinal Series. (For full description see 
Spuoptical Valumej. 

0.T.S- On N.E. elid of front verandah flooring of Dhubri post 
office. 

G.T.9. On E. end o l  B. wing wall of culvert, near Government 
B%, g m j a  shop, Dhubri. 

G.T.S. On N. pampct of culvert in centre of Gurdon road 
n%, opposite Yolice Lines, Dliubri. 

G.T.S. On coping of pakka well in Fakirganj village, N. of ins- 
Box pection bungalow. 

I 0.T.S. at  Fakirganj Inspection Rungalow. Embedded allout 9 
B:v, i ~ ~ c l ~ c s  I)rlo\v gmlind levcl, I I nut1 30 feet respectively 

fro111 N.E. nut1 S.E. coruers of flout vcmndah, and 43 
'feet from N.W. eorner of main building. The letters B.M. are 
cut on plinth of verandah. 

' a.T.s* On N.E. corner of front verendah oE Fnkirgnnj inspec- 
,&, tion bungalow. 

Q.T.S. On masonry platform of well at  Jsmadar hat, 3 chains 
nou, B. of post office. 

' 

: 

I 

Comcted 

Dynamio 

feet 

94.923 

95,258 

94.635 

93.887 

102.260 

88.868 

88.786 

100'709 

140.719 

E15.333 

97.643 

96.508. 

9.7.76j 

93:086 

, 

. 9j.8 ~4 

96-.356 

mils8 

B0,8 

81 .7 

83.0 

83'6 

84.6 

87-3 

B7.8 

89.0 

1 

88.6 
I 

89'2 

' 89'5 

, 95. 

96'6 

' 96'6 

,o~,, 

Geodetio 

I a 
13 

38 j 

39 1 
4 j 

411 

i a 

4 2 i  

43 

j . - a 
j 43 

44 i 
: 

' 1 , - 

j 44 
i 2 

i 
46. ;  

46 : 

, 

a -- 
j 47 

A 

Elevation 

Orthometric 

feet 

94.909 

95.244 

94.621 

93'873 

102.245 

88.855 

88.773 

100.69; 

140.699 

I ~5.316 

97'629 

96'494 

97.751 

93-073 

~5.800 

96.342 

BS~ 
788' 

BE 
78 Y 

EM." - 
78 b' 

- BM.35 
78 F 

B s  
78 F 

BS 
~ U Y  

B E e  
7 8 H  

$ 78 H 

BXO 
7 8 F  

E x  
I 

78 w 

78 a 

BM.43 
7 ; s  

Bhf.l 
=- , 8 J  

%a 
7 8  J 

, 

\ 

78J 

DM.& 
jFi 



409 ' PRECISE LEVELLING IN INDIA, 1888.1909, 

Branch-Line 778. (Parbatipur t o  Gauhati). 

Designation of 
Bench-marke Distance 

from , Deaoription of Benob-marks 
aomected Elovation 

Q.T.Y. at Langrahhita. Embedded to E. of inspection bunga- 
low, 18 feet from S.E. corl~er of front verandah, 20 and 
38 feet respectively from S.E. nlid N.E. corners of main 

building and 64 feet W. of well in compound. 

G.T.S. On masonry platform of well a t  Langrabhita inspection Bs. bungalow. 

G.T.9- On N. cap of W. abutmeut of bridge, near telegraph 
0 106 

B-x- post No. -. 
16 

at Lakhipnr Police Station. Embedded 1 4  and 28 feet 
respectircly from S.E. and N.B. corners of mniu huild- 
ing, and 9 feet from S.E. corner of front verandah. 

On masonry platform of Lakhipur inspection bungalow 
noM. well. 

G.T.B. On rock in sitd on S. of road, near telegraph poet No. 
O 96 

B.M. - 
16 ' 

a.T.e. at  Baida. Embedded 48 and 6 1  feet respectively from 
BnM. S.W. and S.E. cornners of inspection hungalos veran- 

dah and 3 1  feet N. of well iu compound. 

G.T.s. On masonry platform of Baide inspection bungalow ss. well. 

o.T.8. On rock in sild on W. aide of road, near mile-post NO. Bs. 86. 

0 . T s .  at Agia Illspection Bungalow. Embedded about 6 in- 
B.'$. ches below ground level, 30 feet from N.E. corner of 

trout portic:~, 28 aud 49 feet respectively from N.E. and 
S.E. corners of main buildiug. 

G.T.9. On kerb OF pakka well in Agia village at junction of 
B s ,  Goalpara-Apia and Gauhati-Agia roads. 

0.T.S. at Goalpara. Embedded 36 and 39 feet respcctivelp from 
BnM, S.E. and S.W. corners of circuit house, nnd 83 and 85 

feet respectively from N.E. aud N.W. corners of ~ o u r t  
house. 

Q,TS. On loweat of most easterly atepa on S. side of circuit 
house, Goalpara. 

On O on top of pillar of Goalpara G.T. Survey Hill Station, 
]at. 2G0 10' 52".15 ,  long. 90' 38'6".25. A secondary station of 
Assam Longitudinal Series : situated on a small hill between the 
town and Brahmaputre river and close to aud S. of sub- 
diviaional office court Louse and circuit house. 

n ~ i l e r  

105'3 

Io5'3 

115" 

115.8 

IZO.,j 

125'3 

"5'3 

' 3 l . 5  

13.5 '~  

'35'7 

'44'4 

,44,4 

144" 

Geodetio 

1 b 
j a 
! 

I C . -  
; 47 

i d 
Iz 

48 

49 1 

50 i 
! 

I 1  
, - 
150  

! 
1 2 . - 
i 50 

I a 
i %  
i b 

I 
i 

51 

I 1  
I 

i 
: - 
i 6 1  
i 

i a  : - 
; 51 

i 

~s 
78.1 

BM.6 - 
78 J 

snr.7 
78J 

Blra 
78 J 

=L9 
78 J 

BM.10 - 
78J 

B3f.11 
XT 

E 2  
78 J 

BBf.13 
;aJ 

aar.14 

B2fl 
78 J 

~ b r . 1 6  

B x 7  
78J 

BM.l.3 

DYnfimio 

97'929 

9719ra 

107.835 

103.289 

103'359 

112'370 

128'447 

1 ~ ~ 8 7 ~  

124'152 

126"05 

1 3 ~ ' ~ ~ '  

143'9~3 

144'4~4 

387'09' 

O l t h ~ m e ~ ~  

rut 
97.915 

97,898 

ICI-820 

lo3'a14 

103'344 

1I1'3% 

128'418 

1 ' 7 ' ' ~ ~  

114'134 

126.081 

1~r.661 

143'94' 

144'U3 

381'034 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 77A, (Parbatipur to Gauhati). 
I 

Dasignat,ion 
Uencll-marks 

Qeodelic 

i : a . - i 51 

521 

i a . -  
i 5 2  

i 11 . - 
; 52 

531 

54 , 
55 j 

66 j 

1 5 
i 66 

67 i 

i a . -- 
; ( j 7  

68 

69 1 

60 j 

Distance 
f ram 

ParbatiPur 

milea 

'39'7 

144'0 

'53.4 

155'5 

157'0 

158'4 

'59'' 

'59'9 

163" 

163'7 

1~9.2 

171.6 

I 79.4 

180.1 

of 

l'opokr,,. 

B11.19 
7eJ 

7 8 ~  

B11.21 - 
78j 

BM 22 
7a 

~ 2 3  
,8J 

~n1.24 
i8J 

B 2 6  
78 ,, 

-- BY.1 
78K 

BM.2 
7 8 ~  

- ~ Y . S  
,aK 

BM.4 , 

%'! 
78 K 

BM.1 

Description of Bench-marks 

G.T.8. On masonry platform of well, near telegraph post No. 
0 4 

B.M. % on Goalpara-Agia road. 
M 

Q-Ts .  On S.W. wing wall of culvert at  Chandaria village on 
BoM, Krishnai rond arid about 2 chaius W. of S.W. extremity 

of Goalpara hill. 

G.T.5. 011 masonry platform of well at  Khnmarmanikpur vil- 
0 

B.U. lage. 

G.T.S. at Krishnai 111upection Bungalow. Embedded about 6 
BFI\I. inches bclow grotrntl level, 37  and 24 feet respectively 

from S.W. and N.\V. corners 01 main buildiug aud 39 
feet from N.W. corner of f r o ~ ~ t  portico. 

Q.T.8. On W. end of S.E. parapet of bridge, near telegraph 
0 72 

B.U. post No. -. 
3 

Q.T.S. On N, parapet of culvert, between telegraph posts Nos. 
O 70 70 B."'. - and - 

17 18 : 

70 On S, parapet of culvert, near telegraph post No. -. 
3 

69 On N. parapet of culvert, nenr telegraph post No. ,. 
6 

0.T.s. On niasonrp ~)lntform 00 well at Dodhnai police station, 
,,%, and at junctiori of roads Gnul~ati-Dhubri and Damra- 

Naudesl~wari. 

O On S. end of W. al~utment of Dudhnai bridge. 

Q.T.8. at Dnrangiri. JSmheddcd about 6 incl~es below ground 
levcl, to ]I:. of inspectiori b ~ ~ r ~ g n l o ~ r ,  30 nnd I 7  feet res- 
~)ectivcly from S.W. and N . W .  corners of main build- 

ing and 148 feet S.W. of pzkka aell oi~tsitle compound. 

C.T.S. 0 On S. parapet of culvert, near telegraph post No. 
H.N. -. 

12 

On S, parapet of culvert, near telegraph post No. --;. 19 
1 b 

48 On N. parapet of culvert, between telegraph posts Nos. 
4.R 

-23 and l-. 
24 

Corrected Elevation 

fat 
139.088 

119.640 

137.856 

149'881 

152.387 

154.648 

154'579 

'59'462 

166.911 

169.036 

165' 17 j 

169.428 

151'808 

152-170 

fcrt 

139.067 

119.623 

137.836 

149'859 

152.365 

155.626 

1.54'557 

'59'439 

166.887 

169.012 

165. 152 

169.405 

151.787 

152.149 



49 ‘4 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 77A. (Parbatipur t o  Gauhati). 

Desienshon of 
Bel~cl~.~nsrk,  Distnnre 

fro111 
I'arbntipur 

Geodehc I Description of Dench-mark8 

G.T.S. at Dhupdara. Embedded abont 6 iucl~es below pround 
level, to  W. of i ~ ~ s ~ , e c t i o n  buugalo\v, 18 and 32 feet 
respectively from N.W. and S.  W. corners of maiu build- 

ing and 41 feet from pakka se l l  in cornpour~d. 

G.TS. On N.E. wing wall oE culvert, near telegraph post No. 
O 46 B.M. -. 

20 

4.3 
On S. parapet of culvert, near telegrapli post No. - 

18' 

feet 

'53'0'4 

155.601 

167.609 

% 1 187.0 1 42 On N. parapet of bridge No. 211, near telegraph post No. 
58 0 - 

2 '  

o.'l'.s. On N.W. end of N. parapet oE culvert, near telegrapll 
0 41 

B.M. post N ~ .  
4 '  

63 i %7 187.2 
58 0 

G.T.S. On S.W. end of 9, parapet of culvert, near telegraph 
0 39 

"N. post No. - 
15 ' 

Q.T.9. at Boko. Embedded ahout 6 inches below ground level, 
to E. oE inspectiou bungalow, 28 and 3.4 feet resl,ecti\.ely 
from N.13. nnd S.15. corllere of maill Il~lilding and 128 

feet due 11:. O F  S 15. extremity of bridge rcroas stream flowing 
by Mr. of b u ~ ~ ~ a l o n .  

0.T.S. On E. end of S. parapet of culvert, near telegraph post 
0 4 1 

B.M. No. -, 
22 

0.T.S. On rock in sitd, 1 chair1 S. of roadway, between tele- 
0 3 5 35 

U.M. graph posts Nos. - and - 23 2 1  ' 

Q.T.8. On E. pnrapet oE culvert, rlear telegraph post No. 
O 31 D.31. 

1 7 '  

162'070 

32 

67 I 1 9 5  1 7 On trijunction pillar, near telegrapl~ port N o  ,3. 
1 166.451 1 163'41 

162.048 

G.T.8. On S. end of W. abutment of bridge, near telegraph 
24 

203'2 
a.T.8. at C l ~ l ~ a ~ p a o n .  Embedded abollt 6 inches \ )elow proulld A, level, to E. of inspcctiorl bollgalow, 30 ant1 57 fect res- 

pectively from E. and 3, coruers oE nlai11 wall3 o l  build- 
ing arid G8 feet from N ,  corner. 



DESCILIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 77A. (Parbatipur to  Gauhati). 

Description of Bench-marks 

19 
On N. parapet of culvert, near telegraph post No. - 15 ' 

17 
On S,  parapet of culvert, near telegraph post NO. -. 1 1 

G.T.8. On S. end of pier of bridge, between telegraph posts 
0 16 16 
u.02. Nos. - and ,. 

22 23 

G.T.8 at Palasbari. Embedded about 6 inches I~elow ground 
D%. level, to N. of iusl,ectio~~ b~u~galo!v, 57 H I I ~  79 feet res- 

pectively from N.E. u ~ ~ d  N.W. corners of runin verandah 
flooring, and 48 feet from centre of outer edge of portico. 

Q.T.8. at I i h a ~ ~ f l r n ~ ~ l t l ~  Serai. Eml~edded about 1 foot below 
road le\*el, iu front O F  P.M'.D. subordi~~ates' quarters, 
ou \V. side of ~naiu road, G feet from telegraph post No. 

-- 56 feet from N.W. entl oE S .  abutmeut of bridge and 20 
5 '  
leet from centre of road. 

On S. end of E. parapet oE culvert, near telegraph post No. 
7 - 
18 ' 

G.T.S. On N. parapet of culvert, near telegraph post No. 
0 4 

U.M. -. 
10 

2 
On W. parapet of culvert, near telegraph post No. -. 

I I 

On cap of S.W. wiug nnll of bridge, near telegraph post No. 
1 - 
19' 

1896 at Gnuhati Railway Station. On stone embedded in 
vernutlal~ of railwny station immediately in front of 
main exit. 

O.T.8. at Gaul~ati Railway Stntion. Embedtletl in platform 
of reiltvay statioo, 20 feet 15. oE home sigonl, 29 feet in 
a r igl~t line from plntEorm edge above rails, a ~ ~ d  -43 and 63 

feet respectively from S.E. and N.E. coruers of statiou building. 
- ~ 

Dislance 
11.0111 

I'arbntipor 

milea 

209.4 

111.6 

212.0 

2r4.6 

220.5 

221.0 

224'4 

226-3 

217.0 

228.5 

228.5 

Drsipnation of 

Ge0da,,ie 

G8 

69 : 

70 

- a 
: iO 

i b . - 
' 7 0  

71 . 

: .- a 
71 

72 i 

73 

.- a 
73 

74 

Correclod 

Dynamic 

feet 

154.318 

157.707 

157.981 

154.176 

159.722 

. 

163.269 

164.329 

167'687 

168.614 

171.280 

170.857 

Ur~tch.~l~orLs 

' l~y ' )c l - .  
plllc 

1111.6 - 
'in N 

*!! 
78N 

,h1.7 
78 N 

D L 8  
78N 

RM.9 
7 6 h  

'?!' 
78 I 

D M . ~ I  
m 

0dK2 
70 N 

E3 
71 N 

!!!!!4 
iU N 

. . -- 
58 N 

Elevation 

Orlhometrie 

fee t  

154'295 

757'683 

157'957 

154.153 

159'698 

163.244 

164.304 

167.661 

168.588 

171.254 

170'831 



496 PRECISE LEVELLING IN INDIA, 1858-1909. 

Deaignntion of 
Bench-marks I Dietence 

from 
rn'batipo 

Geodetic I yllir I 

Branch-Line 77B. (Parbatipur to  Manihari). 

Q.T.8, a t  Parbatipur. Embedded in masonry platform, 35, 72 
B%, and 102 feet respectively from N.E., S.E. and N.W. 

corners of plate-layer's I )~ln~nlow,  aurl 18 feet from cen- 
tre of pakka closed-in well due W. from beuch-mark. 

G.T.9. On N. end of E ,  abutment of bridge, near telegraph 
13.011. 112 M I N O H  post No. 

I '  

G.T.S. On N. end of E. abutment of bridge, near telegraph 
I3 ON. 113 

U I N O R  post No. - 
8 '  . 

G.T.S. On N.E. wing wall of bridge, near telegraph post No. 
11.031. 
M I N O R  --. 

15 

Q.T.S. On N. end of 1st ~ i e r  from E. oE bridge, near telegraph 
I) .Ohl .  118 

n l I N o R  post No. 7. 
2 

a.T.S.  On N. end of E. abutment of bridge, near telegrapll 
1 3 . 0 ~ .  119 

allNoR poet No. - 8 '  

0 . T . s .  at Cbirir Bandar Railway Stal.ion. Ernhedded about 
6 inches helow level of platform, 181 feet E. oE home 

B.U. sigual, and 14 feet from edge of platform. 

G.T.8. On N. end of 1st pier from E, of bridge, near telegraph n.onr. 120 
~ I f l o R  post No. - 

12.  

O.T.8. On N. end of 1st pier from E. of bridge, near tele, n . 0 ~ .  123 
M I N O R  graph post No. - 1 4 '  

0 .T . s .  at Kaugaon Railway Station. Embedded about 6 
inches below level of 180 feet E. of home 

u . ~ .  slgual, and 15 fect from edge of platform. 

Q.T.R. On N.E. wing wall of bridge, m a r  telegraph post No, 
11.051. 
M l N O R  L?. 

7 

Q.T.8. 0 1 1  N.E. wing wnll of bridge, near telegraph post No 
B.OAl.  

o.'l'.s. On N. end of E. abutment of bridge, near telegrapl 
11.0 81 127 

MINOR post No. -. 8 

Corrected Elemlion 



DESCRIPTIONS AND HEIGHTS OF BENCII-MARKS. 

Branch-Line 77B. (Parbatipur to Manihari). 

Oorrehd 

Dynnmio 

fet 
I 13' 756 

I 14,882 

124'489 

124.398 

108.932 

106.9 59 

108.67 j 

I 12'329 

116.421 

I 16.573 

108.739 

I 1o.18r 

I I 1.088 

Dosignetion of 
Bench.mark8 Distance 

from 
ParbnLipor 

milea 

18.0 

l B m 5  

19.2 

l9.4 

z1.2 

21.7 

22.1 

23-6 

25'9 

26 .0  

30a3 

Elevation 

Orthometrio 

feet 
113' 743 

I 14'869 

124'475 

124.384 

108'9:o 

106.947 

108.663 

112.316 

116.407 

116'j59 

108.726 

110' 168 

11 1'075 

I Geodetio 
-.- 

14 ! 

1 5 ;  

16 i 

17 1 

18 i 

19 ; 

20 ; 

21 ; 

22 : 

23 ; 

i 1 . - 
i 23 

24 j 

Desoription of Bench-marks 

G.T.S. On N.E. wing wall of bridge, near telegraph post NO. 
Boer. 

MINOR 128 
7 '  

G.T.S. at .Dinajpur Railway Station. Embedded about 6 
iucl~es below level of platform, 262 feet E. of home 

u.u.  signal, n ~ ~ d  18 feet from edge of platEorm. 

G.T.S. On E. abutmeut of bridge over Purnabhaba river. 
1{01r. 

~ I I H  OIL 

G.T.S. 011 S. end of W, abutment of bridge over Purnabhaba 
$,;ti river. 

0.T.S. On N, end of E. abutment of bridge, near telegraph 
 ofif if. 132 

N I s o n  post No. -. 
9 

~.onr. 
G.T.S. On N. end of 1st pier from E, of bridge, near tele- 

132 
afINolr graph post No. -. 18 

G.T.S. On N. eud trf E. nbutrnet~t of bridge, near telegraph 
I<onr. 193 

MINOR post NO. 2. 
7 

0.T.S.  On N. end of centre pier of bridge, near telegraph post 
I { . ~ > I .  134 
NlNOlt No. 2. 

1 G 

13.0hI. Q.T.S. OU S, e ~ l d  O F  E. abutment of bridge, near telegraph 
177 

~ I N U l ~  post No. 2. 
5 

11.011. o .T .8 .  011 S. end of W. abutment of bridge, near telegraph 
137 

M I N O R  post No. -. 
5 

On gronnd level murk-stone of Ramchandpur G.T. Survey 
Towctr Station, lat. . i O  . h 0 '  23".?9, long. 88' 32' 32".03. A 
priucipnl s tn t io~~  of Calc11tt11 Meridional Series. (For full des- 
cription ree Synoptical Volumc). 

u.011. Q.T.P. On N. end of centre pier of bridge, near telegraph 
141 

TopogrB- 

'3 
78 C: 

D2 
i J  C 

BG 
7 8 G  

""44 

78 C 

BM.QG 
78 0 

78 
BM7 

gy-48 

"KO ,, , 

=0 
78 C 

78 u 

811.63 -- - 

25 j B X 3  
78 0 

30'6 Q.T.S. nt Radh ik rp~~r  Railway Station. Embedded about G 
MI&Il inclles below level of platform, 75 feet from S.E. 
. corner of tnnk house, 148 feet from l~ome signal, 151 

feet Eronl S .  W. corner oE station building, and 13 feet from edge 
of platform. 



498 PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 77B. (Parbatipur to  Manihari), 

Desipntion of 
Bcoch.n~arts 

G e i c   to^^^^^. 

RBI G1 
3G I -;8 c- 

28 

29 

30 

3 1 

33 

Description of Bench-mnrka 

DM 56 
78 c 

BE 
78 C 

DM 68 -- 
78 C 

I339 
itl C 

KMLO 
78 C 

G.T.S. On N. end of 1st pier from E. of bridge, near tele- 
B.0h.I. 14.2 
MIhoH graph post No. ,. 

d 

G.T.S. On N. end oE 1st pier Erom E. of bridge, near tele- 
B.011. 14.2 

a l l h o R  graph post No. - 
l U  ' 

G.T.8. On N, end of pier of bridge, near telegraph post No. 
H O ~  143 
MlNOIt 2. 

17 

G.T.S. On N. end of E. abutment of bridge, near telegraph 
E . O \ I .  145 
MINOR post No. -. 

13 

Q.T.R. On N. end of E. abutment of bridge, near telegraph 
u .031 .  147 

post No. - 
2 '  

a . T . 8 .  On N. end of centre pier of Chiramati bridge, near telc- 
1c.n hl. 1-18 
MlHofi grapli post No. -T. 

13 

at Kalignnj ltailary Station. Embedded about 6 in- 
nlriOn ches below level oE pl:~tFol.rn, to F,. of station, 141 fcet 

U.M. from builtling, 228 feet from home signal, a~ ld  18 feet 
from edge of plnti'orm at a point 67 feet from E, e ~ ~ d  of pave- 
ment above ramp. 

0.T.S. On N. end of E, abutment of bridge, near telegrapll 
Ij.O.\I. 149 
Mixon post No. - .  

17 

On N. end oE 1st pier from E. of bridge, near telegraph 
R.O"I. 151 

post NO. - 16' 

T.S. On N. end oE 1st pier from E. of bridge, nenr telegrrpll 
11 011. 152 
M1sOa post No. -,. 

J d 

o.T.s. On N. end of 1st pier from E. of bridge, near telegml)ll 
I3.0Y. 15-k 
allxofl post No. -. 1 

On N. end of E. abutment of bridge, near telegrrpll 
11 o JI.  156 

= l l x " s  post No. - 16' 

T.n.  On N. end of pier of bridge, near telegrapl~ post No. 
11 O \ I .  
MINOE -. 

5 



DESCRIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 77B (Parbatipur to Manihari). 

Distnnco 
fru~a 

Parbstipor 

rtiles 

"" 

50.0 

51.4 

53'6 

54.6 

57" 

58.1 

61.8 

64'2 

65.0 

Description of Bench-marlie 

D~signntion 

G~:odotic 

39 i 

40 1 

41 j 

42 

43 ; 

44 i 

45 i 

i . -- a 
i4.j 

46 

4 
'16 

i ', 
.16 

4,7 

of 
Iloncl~-n~arka 

TOLzP. 

B 3 7  
78 L: 

78 L: 

H31.69 
ro 

n x n  
78 L' 

011.71 

% 7 8 C  

nE 
78 L: 

nhf.14 

n z  
72 o 

nlr.len 
-72 0 

RB1.76 
-Ta- 

72 0 

125.998 

Corrected 

- 

Dynamic 
-. 

48 

Elerntion 

Orthometric 

I 
fret 

106.3; t 

105.257 

107.158 

110.184 

102.318 

104.495 

107.067 

I I 1.775 

110.540 

107.262 

107.348 

108.700 

G.T.S. On N. end of E. abutment of bridge, near mile-post 
iii$:iL NO. 160. 

G.'r.S. On N. end of centre pier of bridge, near telegraph post 
I l . o e r .  I f 1  M l N o l l  No,-. 

3 

G.T.S. at Raiganj Railway Station. Emhedded about 6 
nIlhn inches Oelow level oE platform, to E. of station, 139 

I . .  feet from S.12. corner of Indies' waiting room, 2'25 
feet from I~orne sigual, ant1 18 feet from edge of plntform at a 

fret 
10'6.~83 

105.269 

107'170 

126.013 n~l.lnn 
-7s 0 

point 19 feet from E. eud of pave~nent above ramp. 

O.T.S. On N. end oE 1st pier from E. of bridge, near tele- 
13 0 3 1 .  162 

N l N v R  graph post No. -. 
1 U 

0.T.S.  On N. end of E. abutment of bridge, near telegraph 
11.0 )I. 164- 

b l l N o R  post NO. -. 
15 

u . o a r .  G.T.S. 
On N. end of 1st pier from E. of bridge, near tele- 

165 
X I N o n  graph post No. -. 

13 

G.T.S. at Kacl~na Railway Station. Embedded about 6 
aIIyon i11c11es helow level of platform, to E. of station, 150 

1 , .  feet h o r n  S.E. corner of s tn t~on buildi~~g, 217 feet 
from home signal, nntl 13 feet from c~lge of platform at a poiut 
77 feet from E, eud oE pavement above ramp. 

G.T.S. On lower ledge of abutment at  N.E. end of bridge, 
1 1 . 0 ~ 1 .  167 

1"NOn near telegraph post No. -. 
6 

G.T.S. On N, end oE E. abutment of bridge, near telegraph 
I !  0 hl. 171 

hl lNO" post NO. -. 
1 I 

On N. cnd of 1st pier from E. of bridge, near tele- 
11031. 170 

X'"0" graph post No. -. 
10 

a.T.s. 011 N. entl oE 1st pier from E. of bridge, neartelegraph 
0 3 1 .  I (i9 allNos post No. -. 

15 

at nnrsoi Rnilway Station. Hmbedded about 6 inches 

'4'9 

I 10-197 

102'330 

104.507 

107.079 

I 1 1  -788 

110.553 

107.274 

107.360 

108.713 

u . a r .  platform cage, 137 feet from station building, and 333 
fcet E. oE home signal. 

"-T.S. 0 1 1  X. end oE E. abutment of bridge over Mnl~annndn 
$,gtiL river. 



600 PRECISE LEVELLING IN  INDIA, 1868-1909. 

Branch-Line 77B. (Parbatipur to Manihari). 

from 
To,,0Fn- Pnrb~~tipnr 

hodetiu I phiv I I Description of Bench-mark8 
Corrected Elevntioo 

Dynamic / Otthm40 

031.133 
G.T.S. On N. end of 1st pier from E. of bridge, near tele- 

178 
* l l N O R  graph post No. -. 

9 

1.9 i 

i O i  

0.T.s .  On loner ledge of abutment at  N.E. end of bridge, 
182 

I 
a f l N o R  near telegraph post No. --. 

j 1 10 

i2 

53 i 

Q.T.S. On N,. end of E. rl)utment of bridge over Kankai, 
nadi, near mile-post No. 184. 

G.T.S. 011 S. eud of W, ablitment of bridge over Mahananda 
;;$fi river, near mile-post No. 176. 

G.T.S. On N. end of E .  abutment of bridge, near telegraph 
nonr. 177 post NO. T. 

 XI 
72 0 

BE2 
71  0 

mile8 

65'3 

66.3 

72 o 

BM.'35 
92 0 

G.T.3. On N.  end of E ,  pier of bridge, near telegraph post 
187 M I N O U  N ~ ,  - 
8 '  

G.T.S. On N. end of W. abutmeut O F  bridge over Kankai, 
n.onr. 184 

68.4 

6y.6 

5 5 ;  

56 ; 

G.T.S. On N.  end of E. pier of bridge, near telegraph post 
60 1 "G 1 8 1 HON. 189 M I N O R  No, .- 

8 '  

Q.T.S. On N,. end of 1st pier from E. of bridge, near tele- 
13.031. 

I 
179 

"INOR graph post No. -. 
8 

Q T.S. On N. er~d of 15. abutment of bridge, near telegrnpl~ 
~ I , Q I I .  1 80 post No. y. 

12 

5 8 :  

69 i 

B z 9  
In u 

BCO 
72 0 

B21-'42 
72 0 

B*3 
,20 

74'1 

75'3 

M l f i O K  nadi, near telegrnph post No. - 
1 '  

G.T.8. 011 N. end of E. pier of bridge, near telegraph post 
14.3h1. 1 H5 M l N O l l  No. -. 

3 

G.T.8. On N ,  end of 1st  pier from E. of bridge, near tele- 
u.oar. 186 

M I N O R  graph post No. --. 
8 

77.3 

77'7 

G.T.8. On N. end of pier of bridge, near telegraph post No. 
U.OM. 18" 

MI?IOL\ -. 
8 

a.T.8. at Sonaili Rnilwilp Station. Embedded nhollt 6 inches 
helow level of platform, to W, of stntion building, 131 

B.M. feet from home signal, and 72 feet from W. end of 
pavement of platform above rnmp. 



DESCRIPTION8 AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 77B. (Parbatipur to  Manihari). 

Desoription of Benoh.mnrks 

O.T.8. On N. end of E.  pier of bridge, near telegraph post 
R.Obl. 

M I N O R  No, -. 191 
2 

G.T.9. On N. end of le t  pier from E. of bridge, near telegraph u.o>r. 192 
M I N O R  post No. -. 

5 

G.T.9. On lower ledge oE abutment at  N.E. end of bridge, 
n.03,. 194 
M N O B  near telegraph post No. -1- 

9 '  

0.T.S. On N. end of 1st pier from E, of bridge, near telegraph 
B . ~ J I .  195 

M I N O R  post NO. 2. 
5 

G.T.S. On N, end of pier of bridge, near telegraph post No. u.onr. 106 
bIINO1L -. 

15 

0 .T . s .  at Katihnr Railway Station. Embedded about 6 inches 
below level of platform, to S. of station near nnme- 

a.M. bonrd, 137 feet from S.  W. corner of station I ~ ~ i l d i ~ ~ g ,  
10 leet from hoth E. and W. edges of platform, and 348 feet 
S. of home slgual. 

a.T.8.  On W. end of N. ahutment of bridge, near telcgraph u.onr. 200 
MINO" post No. -. 

15 

G T . 8 .  On W. end of pier of bridge, near telegraph post No. 
R.OJf. 201 

MINO11 -. 
9 

0.T.S.  On W. end of lat  pier from N. of bridge, near tele- e.o>r. 202 
MINOlL graph post No. --. 

17 

G.T.S. On W, end of 1st pier from N. of bridge, near tele- 
B.OJ1. 204 
l l 1 N U n  graph post No. 7. 

d 

G.T.8. at Manshahi Rnilway Station. Embedded about 6 in- 
h r r ~ o , i  cllcs 11c-low levcl oE plntform, to S.  of station near 

1 . 1 .  11nn1r-l~oerd, 130 feet from home signal, and 33 chains 
fro111 Y .  tlist~ult ~ i g ~ l a l .  

fl.T.S. On lowrr ledge W. of N. abutment of bridge, near tele- 
I I  ON. "05 

N l N U l r  gr;t1111 post NO. I-;--. 
b 

Distance 
from 

Pnrbatipur 

milea 

79'9 

81. I 

83.3 

84.0 

85.6 

~ 8 . ~  

89.6 

90'3 

91.8 

"'O 

93'4 

94.2 

Designation 
Bench.mnrka 

Geodetic 

61 / 

62 1 

63 

64 j 

65 [ , 

6 6 ;  

67 

68 

69 ; 

7 0 ;  

7 1 ;  

7 2 :  

of 

Topop 
phio 

~11.145 - 
72 U 

= 
72 0 

n z s  
72 0 

BM.'4" 
72 o 

C O  
72 o 

72 0 

B*z 
72 0 

B M . I ~ ~ S  
7 r  u 
--- 

nXf.164 -- 
72 U 

n ~ . i r i ~  - -- 
7" 

nlr.iss 

(lorrected 

Dynnmia 

feet 
105.276 

105- 108 

103.536 

102.41 7 

102.737 

104.492 

104.213 

103.080 

103.289 

~03.144 

104.456 

lor - 5 ~ z  

Elemtion 

Orthometric 

feet 
105.264 

105.096 

103. jz5 

102.4~6 

102.726 

104'481 

104'202 

103.069 

103.278 

103. 133 

104.44; 

lor '532 



'PRECISE LEVELLING IN INDIA, 1868-190% 

Branch-Line 77B. (Parbatipur to Manihari). 

Desoription of Benoh-mark8 
Distance 

from 
Parbntipw 

rnilca 

98'4 

99'0 

103.1 

Designation of 
Bench-marks 

- 
Correded Elewtiop 

( Orthometrio 

: a 
- 

i 7 2  

73 1 

7 4 ;  

T o p o p  
phic 

BX~ 
?a', 

B~ 
72 0 

S * E 9  
72 0 

On lower ledge W. of N. abutment of bridge, near tele- 
B.@M. 209 
MINOR graph post No. -. 

10 

a.T.s. On 1st pier from N. of bridge, near telegraph post No. 
B.OM. 

MlNOR cO, 
4 

Q.T.S. at Manihari Railway Station. Embedded about 6 in- 
ches below level of platform, to S. of station, 152 feet 

. from S.E. corner of station building, and 182 feet E. 
of E. bank of Kosi river. 

fd 
IOI  121 

, 102.760 

103' I 91 

feet 
1ol .11~ 

1oz.750 

103- 181 



DESCBIPTIONS AND HEIGHTS OF BENCH-MARKS. 

Branch-Line 77C- (Katihar to Anchara Ghat). 

Description of Bench-mrke 

G.T.S. at Katihar Railaay Station. Xmbedded about 6 
&l.IIgoR inches below level of platform, to S. of railway station 

H.M. near name-board, 137 feet from S.W. corner of station 
building, 10 feet from both E. acd W. edges of platform, 
aud 348 feet S. of home signal. 

G.T.S. On E. end of S. abutment of bridge, near telegraph 
B.ohf. 199 

MINOR post NO. -. 
9 

G.T.S. On E. end of S. abutment of bridge, near telegraph 
B.OM. 203 
MINOR post No. -. 

15 

0.T.S.  On E. end of 1st pier from S. of brid,ge, near telegraph 
B.OM. 204 

MINOR post No. --. re 
(3.T.s. On E. end of pier d bridge, near telegraph post No. 
B.onr. 206 

MINOR -. 
16 

G.T.8. at Rautara Railway Station. Emberlded about 6 i,nclies IliOR !elow level of platEorm, 150 feet N .  of station build- 
. lng, 18 feet from edge of platform, 177 feet from home 

signal, and 163 feet from E wall of railway menials' quarters 
No. 2. 

G.T.8. On E. end of pier of bridge, near telegraph poat No. 
B.OX. 208 
MINOR -. 

22 

aT.s. On E. end of pierof bridge, near telegraph post No. 
R.OM. 211 

MlNOR -, 
22 

a.T.8. On E. end of pier of bridge, near telegraph post No. 
B.Oh1. ,,, 

MlNOR -. 
1 

a.T.8. at Purnea Railway Stakion. &beaded about 6inches 
below level of platform, 160 feet N, of station build- 

H.M. Mg, I?: feet from. edge of platformj 265 feet from. home 
signal, and 124 feet E. of rilway menials! qqruters 

No. 2. 

Destrop3. ... . .+ ... .. . 

F:8. Phrnea Hock-stone Bench Mark No. 6. Embedded 40 
'aM. feet from back or W. wall of Joint Magistrate's kachahri 

or most aou&herl~r block of buildings of Collectom'e 
I o t l k e ~  

Corrected 

Dynamic 

feel 

104'4g2 

103'843 

107.172 

108.661 

112.023 

~15.159 

I 14 761 

118..55+ 

I nor 760 

I 25: 274 

1.19'747 

, 118.328 

Didance 
from 

Kntihsr 

milw 

0.0 

0'8 

3'5 

5'5 

7.7 

"7 

9'9 

12m8 

'4 '9 

17'* 

" ' 2  

Elevation 

Orthometric 

feet 
104.481 

103.832 

107-160 

108.649 

112~010 

1115~ 146 

114- 747 

~18.540 

I 20.245 

125.258 

1119-73r 

1~18.313, 

DesiRnntion 
~ench.rnarks 

Goodetic 

2 

3 i 

4 i 

5 i 

6 i  

' 

7 ; 

8 ; 

Q l 
! 

10: 

i 1 
; Ri 

. ; - 
i 10 

i 

of 

T"p"tl$' 

B Z O  
1 2  o 

BcO 
7 1  0 

BM.161 
7 2  0 

~2 
7 1  0 

BM.lfi3 
72  0 

Bhf.164 - 
7 2  o 

B S b  

= 
'12 0 

B ~ z  ,,, 

B* 

aao 



PRECISE LEVELLING IN INDIA, 1858-1909. 

Branch-Line 77C. (Katihar to Anchara Ghat). 
c 

Diatonce 
from 

Kntihnr 

rniler 

17.8 

19'9 

21.3 

22.6 

26'9 

29'9 

33'4 

36'3 

36.9 

39'0 

42'4 

43'8 

Deeignntion 
Benclr-mnrka 

Goodetio 

11 j 

1 2 ;  

13 ; 

4 

15 ; 

16 

17 { 

18 j 

19 j 

20 j 

21 i 

22 i 

of 

To~'o&!ra- 
phiv 

"f.IG9 - 
73 O 

n- "' 

 BE^ 
7 r u  

BM.1;2 
72 0 

-3 
72 0 

= ~ 4  72 

~ 1 x 6  

~ ~ 3 1  
i Z  ,Y 

~ ~ . 3 2  

BM.33 - 
72 rY 

BM 34 

BM.36 

Denaription of Bcnch-marks 

o.'r.s. On centre of E. parapet oE bridge, near telegraph post H.OM. 216 
M I N O R  N ~ .  .-. 

21 

On E. end of 1st pier from S. of bridge, near telegraph U.OM. 219 M I X O R  NO. -, 
1 

G.T.S. On E .  end of 1st pier from S. of bridge,near telegraph W.OX. 290 post No. z. 
8 

a.Tx On E. eud of S. abutment of bridge, near telegraph l3 .Qhl .  2"l 
IllNoR post NO. -=. 

14 

G.T.8. On E.  end of S. abutment of bridge, near telegraph 
H OM. 226 

post No. -. 
2 

H.Obf. a.T." On 229 E. parapet of bridge, near telegra~lr post No. 
I l I S U R  -. 

3 

0 1 1  E. end of S. abutment of bridge,betwcen telegraph B.OM. 232 232 posts Nos. - and --. 
10 11 

o.T.s. a t  Klisi~rgaon Railway Station. Emhedded about 6 
iuclrea below level of platEorm, 150 feet M.N.W. of  

U.X. station building, 132 feet N.N.W. of home signal, and 
17 feet from edge of platform a t  a point 70 feet from N. end of 
pavement above ramp. 

On E.  end of 8. abutment of bridge, near telegraph 
1 3 . 0 ~ .  236 pout No. ---. a 

On E. end of 9. abutment of bridge, near telegraph 
U.OX1. 238 post NO. ,. 

2 

G.T.s. On lower ledge at  N ,  side of E. abutment of bridge, 
U OM. 241 

N I N O n  near telegraph post No. ,. 
12 

Q.T.S. at Arada RttiIwa~ Station. Embedded about 6 inches 
below level of platform, to E.S.E. oE station building, 

n . M .  234 feet from llol~ie signal, 130 feet S.E. of centre of 
atation well, 11nd 17 feet from edge of platform at a point 69 
Feet from E. end of pavement above ramp. 

Corrected 

Dynsmic 

fmt 
laq.730 

127.807 

132'180 

136' 176 

137.264 

143.629 

146.422 

156.069 

155.458 

156.370 

166.741 

172'680 

- 
Elevation 

Orthometrio 

feet 

124.7 14 

127. 791 

132. 163 

136- 158 

137.246 

143.609 

146.401 

155.046 

155'435 

lj6'347 

~'~'7'~ 

17''~~' 

- I 



DESCRTPTIONS AXD HETQHTS OF BENCH-MARKS. 

Branch-Line 77C (Katihar to Anchara Ghat). 

Deecription of Bench.marke 

G.T.S. On lower ledge at  N ,  side of 2nd pier from E. of 
nohf .  243 

M l N U R  bridge, near telegrapl~ post No. -. 
14 

GT.s .  On N.E. end of S.R. abutment of bridge, near 
no)[. 24.4 
MlhoR telegraph post Xo. -. 

18  

G.T.S. On N.E. cntl of S.E. abutment of bridge, near teie- Ir.oal. 248 
bIlN"K graph post Nn. -. 

I -C 

G.T.S. 0 1 1  E. end of 1st pier From S.  of bridge, near tele- 
H . O \ I .  9s 1 
MINOR grnph post No. T-- 

10' 

Cf.T.s. On E. end of 1st pier from S. of bridge, near telegraph 
n.oar. 252 

post No. -. in 

H " OBI. l ' -S .  
0 1 1  E .  end of pier of bridge, near telegraph post No. 

F 4 ,  
9 

G.T.S. at  Porhespat~j Itailmap Station. Ernhedded about 6 
i~tc-hes below level of' platlbrrn, 150 feet N. of s t n t i o ~ ~  

I .  buil~ling, 131 feet frorn 1to111e signnl, and 18 feet from 
edge of platfor~rr at n poiut G9 feet from N. end of pavement 
nbove ~.altlp. 

R .TS.  On N.E. end of 1 s t  pier from S.E. of bridge, near 
I3.OM. 2'9 
n'lsO" telegraph post No. 2. 

1 

Cf.T.S. On N. end oE 1st pier from E. of bridge, near telegraph I<.o>z. 261 
M1xol' pust No. -. 

D 

1\.0.11. G T . S .  
On N. end of 1st pier from 13. of bridge, near telegraph 

26 I 
hlINOlr po3t No. -T. 

13 

0 , ~ s .  On N. end of 1st pier from E .  of bridge, near tele- 
l I . 0 M .  263 
bllNO'l graph post No. - 

10 ' 

o.T." On N. end of pier of bridge, near telegraph post No. Ii-OM. 
MINOR !'f, 

3 

Corrected 

Dynamic 

feet 

170.583 

172.187 

175064 

184.138 

186.461 

187.096 

197.7 I I 

195.668 

200.973 

202.364 

203.021 

202'156 

Desiennlion of  
I Dishnce 

from 

Elewtion 

Orthometrio 

feel 

170'557 

172.161 

175.037 

184'1og 

186.433 

187 a066 

197.67~ 

195.636 

200.940 

202.330 

202.987 

202-222 

K n t ~ h a r  

miles 

44'6 

45'7 

49.6 

53'7 

55'2 

58.8 

59'7 

61.9 

62.4 

64.2 

64'8 

- 

23 j 

24 ; 

2 5 ;  

26 i 

27 : 

28 

29 i 

3 0  

31 j 

32 

33 i 

3% 

L i 

DM 36 - 
7 ,N  

- "f 37 
7 2  X 

n z  
7, N 

'!!!r3 52 N 

B E 0  
7 z N  

R%!! 
i . N  

R ~ I  42 

n ? ~  
i r N  

%r 
i r  a 

n nr 4:, 

- ; , ,  

RM 46 -- ,,, 

RM.47 
,ON 



PRECISE LEVELLING I N  INDIA, 1858-1909. 

Branch-Line 77C. (Katihar t o  Anchara Ghat). 
9 

Distance 
from 

Iintihar 

nub8 

65 '5  

66'5 

66.9 

67.8 

Deeignstion of 
Bench-marks 

Description of Bench-marka 

G.T.S. OU N. end of 1st pier from E. of bridge, nenr telegraph 
~.onl. 264 

MINOH post NO. -. 
J 5 

G.T.S. at Debignnj Railway Station. Emhedded about 6 
i r~c l~es  helow level oE platform, 163 feet N.  of station 

B.M. br~ilding, 132 feet from llome signal, and 18 feet from 
edge of platform. 

a.T.s. On N. end of 2nd pier from W, of bridge, near tele- 
u . 0 ~ .  266 

MINOR graph post No. - 
4, 

G.T.8. On N. end of 1st pier from E, of bridge, near telegraph 
n . 0 ~ .  267 
MINOR post No. -. 

4 

Qoodetio 

35 ; 

36 : 

37 i 

38 

4 

T":ir 

BM.40 

BM.49 - 
7 2  N 

BzO 
7 2  N 

BM.II - 
7 2 N  

Corrected Elerntion 

I h n m i c  I OrthomnfiF 

.feet 

204,446 

206.678 

208- 292 

208.182 

feel 

zo4.4lz 

206,644 

208.257 

208.147 



DESCRIPl'IOEU'S ARD HEIGHTS OF BKNCR-bfARKS. 

Branch-Line 77D. (Poradaha to Faridpurl. 

Description of Bench-marks 

Designntinn of 
bunch-nlnrka 

Corrected 

Dynamic 

/err  

~ 6 . ~ 6 8  

42.074 

42.346 

44'004 

45,905 

43.336 

42'277 

45'462 

45-836 

58.863 

49.492 

40.075 

Dintnnce 
from 

Elevation 

Ortbun~etric 

fre t  
46'468 

4 2 . ~ 1 7 4  

42.346 

44.004 

45 '995  

43.336 

42'277 

4j.462 

4j.836 

58.863 

49-j9a 

49-075 

Geodutic 

1 : 

2 ! 

3 i 

4 ;  

5 1 

6 :  

7 j  

8 j 

'J i 

10 : 

i 10 

'r0i2p' 

BM.4 - 
79 E 

- BY.8 
'iY E 

- '"" 
? Y  & 

BN.10 - ,,, 

u U . 1 1  

IIM.12 - 
,3p 

19 E 

BM.14 
5g 6- 

1131 1 6  
- 

BU.16 

;9y 

11 i 

L :  

I'ora~lohe 

milea 

O . O  

0 .3  

2'1 

3'4  

5 . l  

5 ' 5  

7 ' 1  

8.1 

8 . 9  

9'7 

G.T.S. at Porndaha Railmay Station. Embedded about 3 in- 
&, ches I,elom level of isl;i~~tl platform, irntircdii~tel~ under 

western staging oE overbr~tl~e, 10 and 14 feet reupec- 
lively from E. and \Y,  edges of pl;~tl'orn~. 

G ' r s .  Ou E. eud of S. ab~~tmcut  of bridge, near telegl-nph 
IC.OU.  1 0 3  

MINOR post No. - 
5 '  

G.T.S. On S.E. parapet of culvert, near telegraph post NO. 
I < . o J I . ~ ~ ~  

MINOR -. 
ao 

0 . T . s .  On S.E. end of S.W. abutmeut of bridge, near tele- 
1108f. 106 
3 l I N o R  graph post No. 7. 

3 

G.T.S. On S. parapet of culvert, near telegrapli post No. 
n . q N .  107  

N l h O K  -. 
17 

G.T.R. 011 9, parapet of culvert, near tele~rsph post No 
D.OM. 10% 
MINOR -. 

3 

C3.T.s. On S. end of W. abutment of bridge, near telegraph 
I c . g l r .  109 
MINOR post No. ---. 

15 

Q.T.Y. at Kaliganga Railway Station. Embedded 18 inrhes 
below the surface OE masoliry block, to S. of railway 

110 
line, 18 feet from telegraph poet No. -, and about 

15 
300 feet Erom home s ig~~a l .  

G.T.S. On W. end of S, parepet of culvert, near telegraph 
1c.orr. 111 

MINOR post No. -. 
12 

G.T.R. On S. end oE W. abutment of bridge over Gorai river, 
11.0ar. 112 

MINOR near telegraph post No. -. 
0 

a.T.8. On S.W. parapet of culvert, near telegraph poet No. 
M l N O H  113. 

- I lh l . 18  
I Y  LC '3'3 

15 

o.l'.s. On S.W.  end of N.W. abutment of bridge, near tele- 
HOW. 11 5 

graph post No. -. 
22 
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- - - - - - . . - 

G.T.R 0 1 1  N .W.  parapet of culvert, near telegraph post No. 

G'l'.S. On W. cud of N. abutment of bridge, near telegraph 
14 .4  13 011. 117 

h[lhO1{ post NO. -. 
I 

GT.s. 011 S.W. end of N.W. abutment of bridge, nenr tele- 
118 

NlsUl :  g rnpl~  post No. - 
t i '  

1 "'rs On S. end of  W. a b u t m e ~ ~ t  of bridge, near telegraph 16.6 I ~ O ~ I .  
119 J 1 I N o K  post No. -. 
ti 

".T ". On S. W. end of N.W.  8l)utment of bridge, near tele- 18.0 H O \ I .  
3'1XOIk gra~l ) l~  post No. I '!O 

1.5 ' 

1 8 . 7  G.T." at  Kl~okar Railnap Station. Embedded 18 inches helow 
level of rililwap platforn~, IG feet frnm edge nl'platform. 

1 1 . ~ 1 .  63 feet l'ron~ S.W.  1-orner of stiltion b u ~ l d i ~ ~ g ,  aud 41 
feet from home signal. 

KT-" On S.\Y, end of S W. a l ~ u t n ~ e n t  of bridge, near tele- 19-2 n . 0 ~ .  1"l 
"'*OR grnph poet No. f. 

''3 

" T." On S.W. end of  N. W. abutment of bridge, near tele- 

GT."  On S.W. end of N.W.  abutment of bridge, near tele- 21 .6  u o ~ .  
1°4 graph post No. -I. 
6 

I 0.T.S. On S.W. end of N.\Y.  abutment of bridge, near tele- 
O 1 A%it x.,. 12: 

16.. 

"TS. On S . W .  parapet of culvert, near telegraph post 

C.T.S. 011 S. end of W .  ahutment of bridge, near telegrapl~ 
127 

I 
BllNolL po..t No, -, 

23 

l;.T.s. On S. parapet of culvert, near telegrnph post No. 
1) 011. 129 
>115011 -. 

1 Corrceled Rlarntioa 

I 

feet 
41.183 

feet 

41.183 
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Branch-Line 77D. (Poradaha to Baridpur), 

Desipation of 
Bench-marh Distanoa 

from 
Poradaha 

milm 

42'4 

Geodetic 

j a . - 
2 

26 j 

Topop 

B= 
79E 

snr.45 
79 Y 

Description of Bench.marke 

G.T.8.  On S. end of W. abutment of bridge, near telegraph 
B.oJr. 

1 4 5  

19 

: a ~ ~ . 4 6  G.T.S.  On S. end of W. abutment of bridge, near telegraph 25.804 

25.701 

26.206 

24'971 

24.14j 

27'353 

21.828 

24'013 

26.988 

, 28.0~0 

: b  . - 
i 26 

1 
. - 
i Z t i  

27 

28 

: a 

i . A 1 i 28 

29 j 

30 

31 j 

L 

25.804 

25.701 

26.206 

24'971 

24'145 

27'354 

21'828 

V'OI4 

*'989 

28'061 

+ 

Corrected 

Dynamic 

feet 
28.829 

post No. -. 

Elevation 

O&hometrio 

feet 
~ 8 . 8 ~ ~  

26.015 
44'2 

79 fi 

BM.48 
71E 

x9 
I D  E 

B>= 
79 B 

DX.61 
XiF  

s3 
79 E 

=a 
79 Y 

BM.64 

BM.66 

26.015 

1 

B . O ~ .  a . T . s .  On S. end of W. abutment of bridge, neer telegraph 
1 4 6  post No. -. 

45'6 

4 5 8  

46.7 

49 '2  

49'7 

49'3 

50. 8 

52'3 

53'5 

147 

at Panchuria Railway Station. Embedded at S. side 
or back of station buildir~g, close to station well, 34 

U.M. feet from S.E. corncr of station building, 1 8  feet from 
station well, and 83 feet from home signal. 

a .T .9 .  On W. end of N. abutment of bridge, near telegraph 
B.031. 

MINOR 1 4 8  NO, -. 
12 

G.T.s. On W. end of N. abutment.of bridge, near telegraph 
H.OM. 11.9 

post NO. -=. 
I 

G.T.S. On W. parapet of culvert, near telegraph post KO. 
;i$;~l I'il, 

20 

a . T . 8 .  On W. end of N. abutment of bridge, near telegraph 
n . 0 ~ .  1 5 2  
H l N o n  post No. -. 

7 

On upper mark-stone of Khankhana~ur G.T. Survcy Tower 
Station, Iat. 23' 41' 11".61, long. RgO 4 2 '  4OU.49. A ~riucipal 
station of Brabnfaputra Meridioual Series. (For full description 
see Synoptical Volume). 

a . T . 8 .  On W. parapet of culvert, near telegraph post NO. " Oa1. 1 5 3  
M l N O R  -, 

10 

0 . T . s .  On S.W. end of N.W. abutment of bridge, near tele- 
B.OM. 1 5 4  
M l N * B  graph post No. -. 23 

a.T.8. On S.W. end of N.W. abutment of bridge, near tele- 
B . O X  1 6 6  
~ N o n  graph post No. -. 3 



DESCRIPTIONS AND HEIGHTS O F  BENCH-MARKS. 

Branch-Line 77D. (Poradaha to  Faridpur). 

Distanco 
from 

Poradahn 

milea 

55.1 

56.8 

58.0 

59'4 

61-3 

61.7 

Descn'ption of Bench-marks 

G.T.S. On S. parapet of culvert, near telegraph post No. 
B.OM. 157 

MINOR -, 
19 

G.T.8. On S. end of W. abutment of bridge, near telegraph u.onr. 
h Z I N o B  post No. --. 159 

10 

G.T.S. On S. end of W. abutment of bridge, near telegraph n . 0 ~ .  160 
MINOR post NO. _. 

1 L 

G.T.9. Ou S. end of .W. abutment of bridge, near telegraph 
B.OM. 162 

MINOB post No. -. 
1 

G.T.S. On S. end of W. abutment of bridge, near telegraph u . 0 ~ .  163 
=INOR post NO. --. 

18 

G.T.8. at Faridpur Railway Station. Embedded about 6 feet 
aflion below level of platform, at S. side or back of station 

B.M. bnilding, 45 feet from S.W. corner of station master's 
office, 36 feet from S.W. corner of 1st and 2nd class waiting 

164 room, and 21 feet from telegraph post No. -. 
7 

Designation of 
~ ~ ~ ~ h . ~ ~ k s  

Geodatio 

32 

33 j 

34 j 

3 5 ;  

36 j 

37 , 
! 

Topofla- 
phir. 

BM.6G 

= 
79 E 

~8 
79 E 

B 2 9  
7 B E  

~o 
79 E 

DBf.Gl - 
79 E 

Corrected Elevation 

Dynamic 1 Ortlomehlc 

feet 
22.134 

26.374 

33.438 

33.355 

26- 163 

21,569 

fear 

22.135 

26.375 

33.439 

33.356 

26.164 

21-570 

I 



PRECIBE LEVELLING IN INDIA, 1868-1809. 

Main-Lines 78 t o  86. 

The following ate the nine short main-lines of levelling that connect the 1evel.net with the 
accepted tidal stations :- 

Lines Burma A and Burma B. 

Line No. 78 Idem-Sea-Level to Karachi 

Line NO. 79 Mean-Sea-Level to Bombay 

Line No. 80 Mean-Sea-Level to  Karwrar 

Line NO. 81 Mean-Sea-Level to Beypore 

Line NO. 82 Mean-Sea-Level to Cochin 

Line NO. 83 Mean-Sea-Level to Negapatm 

Line NO. 84 Mean-Sea-Level to Madras 

Llne NO. 86 Mean-Sea-Level to  Vizappatm 

Line NO. 86 Mean-Sea-Level to Fahe Point 

The levelling in Burma is at present based upon riverain determinations of mean-aea-level; furthermore its 
accuracy has not aa yet been tested by means of circuit-closures. NO final values of height will be therefore deducible 
until the levelling has been extended to  close upon itself and to  form a net-work of circuits conoected with open-coast 
tidal stations. 

For bench-marks at  Karachi see line 43, page 6, Vol. XIXB 

For  bench-marks at  Bombay see line 51, page 80, Vol. XIXB 
and line 32, page 330, Vol. XIXA 

For bench-marks a t  Karwar see line 17, page 135, Vol. XIXA 

For bench-marks at  Beypore see line 12, page 97, Vol. XIXA 

For bench-marks at  Cochin see line 13, page 102, Vol. XIXA , 

For bench-marks at  ~ e ~ k ~ a t a m  see line 5, page 4,3, Vol. XIXA 

For bench-marks at  Madras see line 8, page 62, Vol. S I X A  

For bench-marks at Vizagapatam see line 30, page 321, Val. XlX* 

For bench-marks at  False Point see line 42, page 516, Val. XIX* 

I n  the mean time provisional values will be published in pamphlet form. 
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