
- - - - - 
\_ _- 
T A B L E S  

OF 

H E I G H T S  

I N  B I N D ,  T H E  P U N J A B ,  

N. We PROVINCES,  AND CENTRAL INDIA, 

GREAT TRlGONOlETRlCAL SURVEY OF INDIA, 

T R I G O N O M E T R I C A L L Y  

AND 1lY 

S P I R I T  L E V E I A I N G  O P E R A T I O N S ,  

C A L C U T T A .  

1'UBLIC WORIiS DIC1'AI:TXENT PRES'J, 
0. T .  C U T T E ~ L ,  

1863.  







P R E F A C E .  

In  the autumn of 1861, a Special Commission was ap- 
pointed f o investigate the circumstances connected with the 
recent severe visitations of cholera, in various 31ilitary 
Stations in the Punjab and North-Western Provinces of 
British India. 

The Commissioners represented that it mas frequently 
found very difficult to form a correct opinion as to tlle 
merits of existing or proposed works for drainage or water 
supply, on account of tlie absence of complete and syste- 
matic sets of levels for each Station. They recommended the 
construction of permanent bench-marks in every Canton- 
ment, and further suggested that the levels of all the princi- 
pal Stations should be connected together, and referred to 
one constant datum. Ultimately the Survey Department 
was called on to take steps to collect and reduce a11 the data 
of levels existing in tlle Public Works, .Railwa,y, and Survey 
Offices, all over India. 

As a first step towards this desiral~le measure, the follow- 
ing Tablcs of lieigllts deducecl by the Trigonomctrical Survey 
of India are pu1)lislied. Tlicy originate from, and are all 
rcfcrrcd to, tlle inean sea level of Harsclii Harbor. 

An nnclertal~ing of such vast extcnt as the conlzexion of 
lcvcls all ovci* India, and their rcductioil to a common datunz, 
cannot l ~ c  acllicvcd pithout tlic cordial co-ol3cration of tlie 
Officcrs of the Public Works aiid Railwa,y Departments. 
Tlle l~rcscnt Tables arc pul~lislicd in ordcr tliat tllcse Oficers 
may Ilavc the mcans of reducing their lcvels to  the sea, by 
connectii~g tliem with tllc ncnrcst Station of the Trigonoinetri- 
cal Survey. They will then bc ill a position to supply the 



Survey Department with Tables of levels, referred to the 
scn as a common datum, to be published as supplements 
to this work. 

It is hoped that eventually, aAer the different lines of 
levels have becn connectecl and reclncecl to the sea, Charts of 
levels may bo prepared, to show at a glance the water-shed 
and water-courses, ancl all the most important particulars 
connected with thc contour of t.he country, and thus embody 
the information wliich Bas hitherto been acquired, or may in 
f ~ ~ t u r e  be obtainccl, renclering it generally available to the 
public, in the form in which it will probably be most reaclily 
appreciatecl. 

For reasons which d l  be explained in the description 
of the determination of hciglits By the Trigonometrical 
Survey of Inclia, the Tables now published are restricted to 
the provinces west of the mericlian of Delirs Doon, Agra, 
ancl Gmalior, and north of the parallel of Karachi. Adcli- 
tional Tables for other districts will Be published from timo 
to time, as soon as available. 

J. T. T/Tr'FLEER, ZCGOT, R. n., 
Szcpt., G~beat T~igo~zontetricctl Su~ve?. 

OFFICE OF G. T. SURVEY; 

Ix  TIIE FIELD, 
1st Jci~tzlctly, 18G3. 



E R R A T A  A N D  A D D E N D A .  

Page 35. Add-The values of height are expressed in feet, of the standard unit of 

measure of the G. T. Survey of India. 

" 36. " The Latitudes of the Stations of the Great Arc (Sections X, XI, and 

XII) differ from the values given in Colonel Everest's Accourit of 

the measurement of the Indian Arc (1847), in being unreduced 

for the discrepancy between the Terrestrial and Astroriorl~ical Arcs 

of Amplitude, described a t  page CLXX of the Introduction. 

" 41, line 6 porn bottom. Por evidently, read originally. 

61, " 7 " top. " Jellalabad, " Jacobabad. 

" '54, " 3 " " north-north east, read south-south-west. 

" 113, Longitude East end Dehra Dhoon Base. For 78' 1' l", read 78' 0' 59" 

" 117, " Begarazpur, T. S. " 77' 44' 32", " 77' 44' 29" 

121, " Boolundshuhr, T. S. " 77' 5Y 15", " 77" 54' 13" 

“ 128, " Dholepoor, H. S. 6' 770 521 2/1, a, r (7  o a2 r t 0" 

" 132, " Surental, H. S. " 77' 43' la'', " 75' 43' 11'' 

" 132, " S. W. End Sironj Base Line. " 77' 45' 5G", " 7i0 47' 53)' 

" 134, " I' 61 , I  770 170 4 3 ~ ,  6, 7;o 45' 6;') 

16G, Iine 8 Jrotn bottom. Fool' Paujpir read Panjpir. 
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DESCRIPTION OF THE METHODS OF D E T E R M I N I N G  

HEIGHTS,  W H I C H  A R E  PRACTISED IN  THE GREAT 

TRIGONOMETRICAL SURVEY OF I N D I A .  

from the origin of the Trigonometrical Survey, until so recently 

m the year 1856, all heights mere invariably determined by the method 
of reciprocal vertical angles, between the principal Stations of the Trian- 

gulation. 

2.  I n  a hilly or mountainous region, this method is susceptible of 

a high degree of accuracy, which, when the angles are measured with a 
pwerful  Ailicrometer Theodolite, lxobably escccds what could bc expected 
from the best Spirit Leveling operations, over grouncl of this nature. 

But in the it is beset with many difficulties. The rays of light 
passing from the object to tlle observer, traverse a thick murky atmos- 
phere, which is sullject to Inany changes,,being sometimes dense and 
heavy wit11 dust and moisture, a t  other times rarified by tlle hcat ~vhich 
is radiated a t  mid-day from the surfacc of the ground. The ainou~lt by 
\vhich the rays are refracted is therefore very variable and uncertain. 

3. A station in the plains, viewed from another ten or twelve miles 
off, will appear a t  a minimum height betnreen the hours of 1 and 3 r. ar. ; 
it will thcn rise, a t  first gradually, but after\vards very rapidly, as the 
sun sinlrs, and the clews fall, and will obtain its illasimum elevatiolz 
during the niglit, a t  the time when the lower strata of the atmosphere 

are most snturatcd with moisture. As tlle sun rises, the pl~enomena are 
repeatecl in tlie reverse order, and the ol~jcct sinlis, rapidly a t  first, but 

more slowly as the time of minimum alq~roaches. The height through 
\vllicll i t  ~vill  have thns nppcared to rise and fall, in twenty-four honrs, 
lins hccn found, in the plains of the I'~~njal>, to be usually from 100 to 
150 fect, varying wit,h the nmonnt of moisture in the at~nosl,hcre, the 
natrire of the soil, tlle licat of the s~ul's mys, and, rnorc particularly, 
wit11 the clistancc a t  ttvhich tlie rays from thc ol!jcct 1x1s~ above tlie grotuild 

levcl. A few fcct of difference in the height of a station, has a consi- 

dcrnljle cffcct on thosc phenomena. I n  some experimental observations 



which mere taken to a pair of signals, one of which was 1Gi feet above 
the other, a t  a clistmce of 103 miles, a t  which they truly subtended G O  
seconds, their apparent subtenses were as follows :-- 

IIrs. Min. 

A t  2 33 r. M. ... ... 74 seconds. 
‘ 2 43 " ... ... 70 " 
'‘ 4 1G " ... ... 58 " 
" '1 33 " ... ... '119 " 

KC 4 43 " ... ... 42 u 

showing that when the day was hottest, the negative refraction in the 
lower my, passing through rarified strata, combined with the positive 
refraction in the upper, to exaggerate the apparent distance of the signals ; 
while towards sunset, the excess of positive refraction in the lower ray, 
now pa.ssing through the most dense strata, over that in the upper, pro- 
ilucccl the opposite effect, and diminished the apparent distance of thc 
signals. 

4. The metllod of reciprocal vei-ticals is based on the supposition 
that the back ancl fonmrd angles are equally refracted, and that the re- 
fraction is consequently elimwted, in deducing the angle subtended by 
t,he excess of the higher station over the lower. But the anomalies, and 
irregularities of the trajectories of light, in the lower strata of the atmos- 
phere, ;~s already instanced, render it highly improbable that the refraction 
can be equal, in the back and forward obsel-vations. I n  general there is 
only one large instrument with a survey party, so that the forward angles 
are measured one day, and the back angles some clays afterwards ; in the 
interval, the weather may have changed, and with i t  the refraction, which 
therefore can no longer be wholly eliminated. There is also much reason 
to douht whether, on the same day, and a t  the same moment, the amount 
of refraction is identical, a t  two mutually visible stations. There are 
instances on record, of observers sent to take simultaneous reciprocal 
oerticals, finding one station to be visiljle from the other half an hour 
bcfi~re the visif,ility waa mutual, so that the observations a t  thc first 
station might have been completed, bcfore i t  hegnn to be seen from the 
second. 

5 .  The series of triangles of the Trigonometrical Survey of India 
are Ijrol,al>ly the longest in the world. Some are more than 2,000 miles 
from sea to see, without external check or verification. Thus, it bccame 



necessary to check their determinations of height, by Spirit Levels. 
Even in the Orduance Survey of Great Britain, the heights are mostly 
based on Spirit Leveling operations, though there the facilities for veri- 
fication by reference to the sea are peculiarly numerous, as no point of 
the United Kingdom is more t1ia.n 90 miles clistant from the Sea Coast. 

6. I n  1858 the Indian Survey commenced a series of Spirit Levels, 
which has now connected Attok, Dehra Dhoon, and Sironj (in Central 
India) with the mean sea level of Karachi ha.rbor, and has clzeckcd 
the heights of numerous stations, previously ~let~ermined trigonometrically. 
The comparative r e s ~ ~ l t s  of tlie two methods of operat'ion have bccn far 
more satisfactory than was espected, a'nd it is found that., notwithst'and- 
ing the anomalies and diffici~lties of refraction, the errors introduced have 
a tendency, in practise, to cancel each other, a,nd tlie results are consist- 
ent and accurate, provided the vel~tical observations were take12 dzcring the 
period of ~ninirn~rlt  ~ef,.action, whic8 0cczn.s daily betzveen the hours of 1 
and 3 P. M., ajyarent time. For upnrards of twenty-five years, it has 
been a rule, in this survey, to restrict the vertical observations between 
principal stations to the period of minimnm, a.nd to measure the back 
angle a t  nearly the same iuterval from a'pl~arent iloon as t,he forward a,ngle. 

7. Thus the heights of tlie ~ r i ~ o n o m e t r i c a l  Survey may be divided 
into two classes, tliose deterillined before, and those after, the discovery 
of the period of minimum refraction. Previously, it was the custom to  
take vertical observations indiscrin~inatcl~, a t  any time of the day, and 
sometimes even during tllc night, and then crror was liahle to enter t o  a 

considerable extent. I n  some long series of trianglcs tlierc arc errors of 
70 to 115 feet. The old heigllts of the survey will therefore not be made 
iise of, in the general connesion and reduction of levels. But  the later 
resilltfs havc been found to agree very closely with those obtaiiled from the 
Spirit Lcvcling operations, and may be safcly cmployed as a basis of 
connection. 

8. The following coml~nrisons ~vill  suffice to estal~lish tllc accuracy 
of the resiilts of the rccc:~t Trigonomctrical obscrvations. l+om thc sea, 
a t  Karachi to Attok Base linc, 706 milcs, 

The rise, t~rigonometrically is . . ,  . . . 101 41.0 fcct. 
" by lcvcling . . . , . . ... . . . 1018.1 



From Attok Base, to Dehra Dhoon Base, 416 miles, 
. . .  The rise, trigonometrically is ... 9414.6 feet. 

. . . . .  " by leveling. ... . . .  939.5 " 

Difference ... 5.1 feet. 

From Dehra Dhoon Base, to Sironj Base in India, 429 miles, 
... The fall, trigonometrically is ... 428.1 feet. 

... " byleveling . . .  ... . . .  426.3 " 

Difference ... 1.8 feet. 

While from Sironj Base to Sea a t  Karachi, 669 miles, 
The fall, trigonometrically is . . .  ... 1533.4 feet. 

" by leveling.. . . . .  . . .  ... 1531.3 " 

... Difference 2.1 feet. 

The leveling operations from Karachi to Attok passed through the 
Indus Series of triangles, and verificcl the heights of 42 principal stations. 
The two sets of operations were brought up entirely independently of 
each other;  their maximum divergence is 8-7 feet, which occurs at a 
station near the middle of the line. The average error of the 42 Tligono- 
metrical stations is 3.08 feet. Such close coincidence is the more remark- 
able, because for n cLstance of upwards of 450 miles, the triangulation 
passes through the valley of the Intlus, over a dead level plain, which is 
rarely relieved by a mounrl or undulation, and for the most part,, is covered 
with damp jungles of tamarisk, and low grass, which are peculiarly 
effective in disturl>ing the ntmosphere al,ot-e them, and causing anoma- 
lous refraction. 

The vertical angles were therefore measured undcr morc than ordi- 
narily clisnclvantageous circumstanccs, and thus their errors arc prol~al)ly 
greater than t,he average error of the ordinary vertical triangulation. 

11. THE SPIRIT LEVELING  OPERATION^. 

9. A series of levels, to  he extended over a diatancc of many 
hundrerl miles, without external check or verification, was felt to he a 

formiclahle undertaking, requiring the utmost care and forethonght, t'o 
p a r d  i t  from the errors to which such operations arc liahlc. 



10. The most probaLlc source of error being i11 reading the leveling 

stavcs, the was taken of making up staves specially figured, so 

as to check the readings. They mere painted and divided on I)oth faces 

to feet, tenths, and hundredths, one face having a white gromld nit11 
black divisions, numbered from 0 to 10, the other having a black ground, 
with white divisions, numbered from 5.55 to 15.55. TVhen such a s t ag  
is set up, the readings of the black and white faces, as they are presented 
in succession to the observer, should differ by the constant quantity 5.55. 
I f  the telescope wire intersects the commencement of a foot on one face, 
i t  will intersect the middle of an  entirely different foot on the other, and 
consequently the observer cannot be biassed to repeat, in the second 
reading, a mistake which he may have made in the first. Any error, in 
either reading, is immediately shown up by the deviation of their differ- 
ence from its normad amount 5.55, or in practise by the difference in the 
resulting rise, or fall, obtained from the pairs of black and white face 
readings, which ought to give coincident results. 

11. The staves were supplied with plummets, let into thcir sides, 
a,nd visible through glass doors. Swivels were fixed on the tops of the 
staves, for guy ropes, to adjust them to the perpendicular, and keep them 
steady. I n  order that the results obtained a t  each station, by the suc- 
cessive observers, might be rigorously compared, i t  was necessary tha t  
the successive staves should invariably be sct up on constant points, and 
never on uneven surfaces. This was secured by driving a hemispherical 
brass brad into the head of each of the pins that  mere used for marking 
out the line of levels; the brad not only served as a point of reference, 
l ~ u t  enabled the stavcs to be revolved freely, as each face was presented 
in succession to the observer. 

12. The instruments enlployed were standard levels by Messrs. 
Troughton and Simms, of 21 inches focal length, and powers averaging 
2 .  They were originally constructed for the Punjab Canal Depai-tment, 
a t  the reqncst of Coloncl, now General, Sir Robert Napier, K. c.  B., 

\vlnen Chicf Engineer in t,lle Punjab. They were altogether very satis- 
factory, and superior to ordinary leveling in~t~ruments .  Their levels were 
fittcd with finely graduated scales, for reading the positions of the ends 
of thc bubblc, which was invaria1)ly done, and the readings were rccorded 
in the ficld book, after thc manner of observations lvith Astl.onon~ical 
Instrumc~nts. \Vllcn the run of the level is lanown, a subtense Table, 



showing the correction to the level of a station for different degrees of 
dislevelment, a t  different distances, is easily prepared. It need not. 
occupy more than a pa,ge of foolsca-p, and can be readily used in the field. 
By this method, there is no necessity to level the instrument with perfect 
accuracy a t  each station, before maling a staff reading; thus the time 
saved in manipulation counterbalances the delay caused by reading and 
recording the bubble indications, and applying corrections, which is un- 
questionably the only rigorous and satisfactory process, where minute 
accuracy is required. 

13. The staves mere invariably set up at equal distances from the 
instrument, in order to cancel errors of adjustment. Throughout the 
whole of the operations, which have now extended over nearly 2,000 miles, 
including much hilly and broken ground, the rule of equal distances has 
not been transgressed in a single instance, though the instruments must 
have been set up at upma,rds of 12,000 stations. 

14. Operations were commenced in November 1858, in Upper 
Sind, by three observers, working in succession over the same line, each 
\vit,h his own instrument ancl pair of staves. The brass brads on the 
heads of the pins marking out the line, ensured the resting of the succes- 
sive staves on the same point, but for which a sa$factory comparison 
could not have been institnted a t  each station, between the results of the 
different observers. 

15. Leveling operations, in conjunction wit11 Canals and Railways, 
are now of very frequent occmrencc. There are few Engineers who have 
not leveled long distances, ancl cannot boast of extensive circuits, closing 
with little or no apparent error, and therefore presumed to be errorless. 
A like good fortune was anticipated for these operations, which were 
executed with more than ordinary refinement and precision. But i t  waa 
goon fonnd that, though the resnlts obtained a t  each station, by the dif- 
ferent ol~servers, invariably agreecl very closely, the differences had a 
tendency to lie all in one way, and thus cause a remarkably continuous 
divergence, between the lines traced by the different observers. This was 
at one t,ime so great as to create considerable anxiety and apprehension. 
I n  investigating its cause, some interesting fact9 were noticed, which will 
presrntly he described. 



16. But first i t  may be mentioned that similar cumulative differences 

had occurred in a level line, measured during the year 1837-38, from the 
British Channel to  the English Channel, under the direction of Professor 
Whewell, by Mr. Bunt, Civil Engineer, for the British Association. I n  

his report thereon the Professor remarks-" It may here be observed, 
cc that the most important precaution, tha t  of making the distances of 
" the staff from the telescope equal in the fore observation and the back 
'( observation, was throughout attended to ;  and that all the lines were 
" leveled in both directions, proceeding from the beginning to the end of 
" the Line, and then returning back from the end to the beginning. 

By employing this method of verification, an apparent error in 
" the process is brought into view, for which it is dificult to  account, 
" but which is so constant in its occurrence that  we cannot help suppos- 
" ing it to depend on some general cause. The error consists in this ; 
(' that in with the leveling operation along a line which is 
" really level, the further end constantly appears, from the observation, 
" to be the lower end, and the amount of this depression appears to  
" increase with the distance. Hence, when we go t o  the end of a line 
" and then return to the starting point, we find the resulting elevation 
" of the point lower than its real elevation. The difference arising from 
" this cause is never considerable, but is always in the same direction, 
" and generally (in the same series of operations) greater in proporti011 
" as the distance is greater. Thus i11 the line from Bristol to Portis- 
" head ( I l  miles) i t  was 1.07 inches; from Bridgewater to Axmouth 
" (40 miles) it was 4(.11 inches; from Bridgewater to East Qnai~tockshead 
" (16 miles) i t  was 1.94 inches; from Bridgewater to Portishead (29 miles) 
" it was 7.G inches." 

17.  Similarly Mr. Bunt reports-" The total length of my line of 
" leveling between Portishead and Axrnoutl~, besides the branch lines to 
" Bristol and East Quaiitoclzshead, is about 74 miles. This distance was 
" divided into separate stages ; each of which, averaging about 1 0  miles 
" in length, was twice lcvrled over, first in one direction, and then in the 
" opposite, hefore the next stagc was commenced. It is very remarkable, 
" that with few partial exceptions, the heights of all the points touched 
" upon by both scries, came out lcss by the levels returning, than by the 
I-< levels going: so that the first station, or starting point, always ap- 

" pcared lower wl~cn I returned, tllan i t  was a t  my setting out. But 



" as the height of this point is the same in both cases, the error must, 
" of course, be thrown on the distant point, or station a t  which the 
" returning levels commenced, which reverses the first apparent dif- 
" ferences, and makes all the heights in the second series progressively 
" greater than those in the first, the most distant point having the 
" greatest error. The following Table gives the differences thus found 
" at  20 points along the line between Portishead and Axmouth, the 
" height, in every instance, coming out greater from the series of levels 
" returning towards Portishead" :- 

"No. of Station in 

"Minute Book. 

Miles from 

Portishead. 

0 
:3 
6 
9 

12 
15 
7 8 
2 :3 

27 
3 0 
3 3 
37 
39 
43 
49 
52 
56 
5 $3 

63 
6 S 
7 4 

Height greater by 2nd" 

than 1st Levels." 

Feet. 

0~0000 
0-0633 
0.1557 
0.2703 
0.3501 
0.3796 
0.4591 
0.5339 
0.5734 
0.6352 
0.6888 
0.6956 
0.7170 
0.7532 
0.8237 
0.8622 
0.9021 
0.9208 
0.9373 
0.9714 
1.0294 

From the nhove results Professor Whewell and Mr. Bunt came to 
the natural conclusion "that no leveling can be expected to give a tor- 

" rect result unless i t  be performed in opposite directions, and the mean 
" of both result8 be taken." 



18. These interesting operations were unfortunately unknown to 
the Survey Officers when they commenced their's. Surveyors in this 

countly labor under the disadvantage of having not only to purchase, but 
to carry about, whatever books of reference they may require. The 

small Libraries of our Officers could not boast a single volume of the 
Reports of the British Association. It mas not until nearly the close of 
the first seasons's operations on the Indus, that  a copy of Professor 
WhewellJs Report mas obtained, or we should have been spared much 
anxiety and troublesome investigation. 

19. Two years previously, a single series of levels had been carried 

in circuits round the sides of some triangles on the meridian of 73", 
starting from the side Nar to Kadar (12.55 miles long) which was made 
the base of the future levels, and W L ~  therefore leveled twice, the second 
time in an opposite direction to the first, with a closing error of -19 inch. 
The circuit errors of the triangles were not a t  first examined. The 
results obtained on each side were originally trcated as if they had been 
determined trigonometrically, the relative heights deduced being applied 
to the absolute hcights of their respective origins, at the base of the 
triangle, to give the absolute height of the station a t  the vertex. The 
two values thus obtained, by each side leading from tlle base to thi: vertex, 
invariably coincided so closely, that it seemed as if nothing more could 
be desired. Consequently the lcvels were not sul!jected to further scrutiny 
a t  the time, nor until the cumulative errors of Mr. Bunt's operations 
mere ltnown. They were then abstractcd in circuits, as follows, 
they mere found to indicate a tendency to cumulative error, a t  an average 

rate of-1.47 inchcs, per 100 miles. Mr. Bunt's rate of error for this 
distance is-8.35 inches, on his line from Portishcad to h m o u t l l .  



Syno~~s is  of Levels i n  Circuits round Triangles ON Meridian 73". Season 
1855-56. 

1 1 12.85 1 Kadar to Nar 

12.85 Nnr to Kadar -- 
25'70 -- 

No' 

2 1 12.85 ( Kadar to Nar 

Lengths of 
sides of Tri- 

anglee in 
Miles. 

Origin to Terminus. 

1 1453 1 Nar to Kothiala 

11.61 Kothiala fo Kadar 
.-- 

38.99 -- 

Difference of 
Level in feet. 

Kedar to Nar 

Nnr to Jeto 

Jeto to Kadar 

Error in 
Inches. 

1 ( 11-90 I Jeto to  Aasara 

13.92 Hasera to Cfoonia 

10 98 Cfoonia to Jeto 

-- 
Nar to Goonia 

Cfoonia to Jeto 

Jeto to K d a r  

Kadnr to Nm - 
Jeto to nala 

11-60 Rala to Hexarn 

13.92 Hnznra to Goonin 

( 10 98 Cfoonia to Jeto 



Synopsis of Levels in Circgits round Triangles on Meridian 73". Season 
1855-56,-colztintced. 

Difference of 

I in feet. 
I I 

Error in 
Inches. 

( Lengths of 
sides of T1.i- 

angles in 
Miles. 

No. Origin t o  Terminus. 

9 9 3  

11.53 
-- 

33.17 

9.12 1 Shahjamal to  Moogo ... 
1074  1 Moogo to  Fut t i  . . 
11'78 Fut t i  to  Shahjamal ... 

Moogo to  Bala . . . 
Bala to  Hazara ... 

--I 9'93 Moogo t o  Bala ... 
10'21 

9'12 

Bala to  Shahjamal ... 
Shahjamal to  Moogo ... 

10'74 Moogo to  Fritti ... 

I -- 
Thlls in 11 Soctions there are A with - Errors amounting to  7.32 inches. 

and 3 " + " " to  1.55 " 

Giving Mean nlgehrnical Error of - 0.52 inches per circuit, averaging 35.5 ~iiiles in 
length. or - 1.4*7 i n r h e ~  per 100 miles. 

10'89 

11%6 
-- 

33.09 

9.33 

9.27 

11.16 

Fut t i  to  Hoojnn ... 
Hoojan to  Moogo . . . 

Rloogo to  Lodri ... 
Lodri to  Hoqjnn ... 
IIoojnn to  M o o ~ o  . . . 



20. Dr. Wllewell observes-'( It is very difficult t o  explain the cause 
(( from which this seeming error arises, or even to  conceive any cause from 

which it can aiise. The errors arising from the curvature of the earth, 
" and from any permanent refraction, are eliminated by the condition of 
" equal distances in the fore and back observations. The difference does 
" not seem to arise from the effects of the sun's rays on the instrument, 
" for i t  is not removed by shacling the instrument with white paper; nor 
" from any rise of the peg between the fore and back observation, for i t  
" is not confined to soft ground. It appears to go on increasing with 
" the time cluring which the observations are continued, and is such an 
" emor as would result, if we suppose that  in every interval of time 
" between the back and fore observation, something takes place by 
" which the staff is apparently (by refraction or otherwise) less elevated, 
" (or more depressed) a t  the fore observation than i t  had been a t  the 
" preceding back observation. For these elevations are supposed to be 
" equal in the process ; ancl if the elevation of the fore point by refrac- 
" tion or any other canse be the smaller, the point will appear to be lower, 
" when it is really on the same level. This statement however is made 
" rather with a view of explaining the nature of this error than of assign- 
" ing its canse." 

21. The cause is still unassignable, if indeed there is any one 
cause. Most probably there are several variable influences at work, 
whose effects differ under different circumstances. The following in- 
stances of minute errors succeeding each other all in one direction, so as 
eventually to accumulate to a gross quantity, indicate that  the usually 
received maxim, of errors tending to cancel each other in a long line of 
operations, is not always to be implicitly accepted. 

22. On examining the recorded bnhblc cnd reaclings of the opera- 
tions given in the foot note to p a n .  19, the indcs crror of the level was 
found to have a tendency to alter always in the same direction, during 
the observations a t  each station. Thus in one instance, taken a t  random 
out of many, the index error in the 2nd pair of observations a t  4a7 con- 
secutive stations, mas found, when compared with its value for the 1st  

of observations, to have decreased 39 times, increased 5 times, and 
remained unchangetl 3 times, the algehraical mean decreasc being 1.2" 
(seconds of arc). This indicates a constant deviation, in the ac1,justment 
of the level to thc asis of rotation, (luring the scttlcnlent of thc instru- 



rnent on its axis, on being taken out of its box, and set np on the stand, 
\vhich has to be done a t  every station, when a large heavy level is 

It is of no importance per se, save as indicating that  a similar 
alteration may take place simultaneously, in the adjustment of the visual 
axis of the telescope to the Level. Were this to happen, to the small 

above specified, 1.2" per station, error mould be introduced a t  

the rate of 14 feet per 100 miles, if the forwarcl staff were invariably 
read after the back staff, as is the usual custom. But  by alternating the  

order of observation, taking the back staff first a t  one station, and the 
forward staff first a t  the nest, the error may be eliminated. This system 

of alternation, originally proposed by Colonel TVaugll, llas been rendered 
obligatory in a11 our subsequent operations. 

23. Again, an examination of the lcvel readings shows that  the 

sun exercises a constant disleveling effect on instruments, tending to raise 
the end of tlie telescope towards itself, and to del3ress the opposite cncl. 
This was proved by adding together algebraically the respective level 
corrections of each iustruinent for the whole season, when the negative 
corrections were found to predominate in  every section worked from 
soutll to north, and thc positive corrections in tlie 011~3osite sections. 
Their amounts, nd~en  referred to a conlmon origin, were as follows, a t  the 
end of 31 0 milcs ;- 

intercllanged betnreea two of the 011- ( 1.51 feet. 
(( 4, u ) servers, t ] . G O  " 
" 3 ' used througliont I)y same observer . . . 3.66 " 

All three iilstluments werc always carefrxlly shaded from the sun 11y 
large uml~rellas, while sct np for ol~scrvation, and by 1)lnnkcts ovcr their 
boxes ~vhilc carried from station to station. Being all of pattcm, tlley 
were ]~rol):~bly cqunlly affected by the sun's rays. The apl)arent excess 
of corrections for No. 3 Lcvcl is duc to the ol,scrvcr, who had a 11al)it 

of not re-lcvcling liis instrumcut during observatiolls. 13is results are 
tliercfi~rc thc fairest mcasnrc of the stun's inilnel~ce. 'nlc3' grivc all aver- 
age dislcrclmcnt of 0.02" (seconds of arc) per station, if ~u~,~,osecl to 

nct only during t'lic liottcst half of tlic day. Small, and almost insen- 
sil~lc as is this amornlt,, its cuml~lative effcct caiiilot he overlooked. 

2%. It is now cancelled, as far a t  least as is possil~lc, 11y watching 
tlic corrcctions, adding them together algebraically as tlic work pmceecls, 
and tilting thc instrument, by its foot-screws, sligllt,l,v nl)w:~rds to t,lw 



north, (away from the sun) whenever necessary t o  counteract the ten- 

dency to  clroop in that  direction. Otherwise, any error h i  the value of 
the run of the level, mould affect the final results, by the same fraction 

of the accumulntecl corrections, that  it is of the run. Still the sun's 
action must produce error, as i t  has a tendency to alter the position of 
the level, in the interim between the readings of the staff and bubble, 
by an amount ~ v l ~ i c h  will vary with the direction of the line of opera- 

tions, and the interval of time between the consecutive readings. Ordi- 
nary leveling operations seem to be peculiarly liable to this error, because 
the interval must necessarily be much longer, when the bubble is first 
acljnsted, and the staff afterwards read, than when the bubble is read 

irnmccliately aftcr the shf f  has been observed. N o  moclus operancli can 
wholly canccl such an  error, though changes in the weather would do so 
more or less. This is one of a class of errors which are not shown up by 
working in a circuit. As long as their cause remains constant, they re- 
enter without attracting notice, t o  an equal extent in the up and down 
lines ; thus the opposite extremes of a circuit, which closes without appa- 
rent error, may yet be considerably erroneous. 

25. When first we became aware of Mr. Bunt's operations, the 
question arose whether we should adopt the system of circuits. It 
mould have put n, stop to  working in concert, because the delay and ex- 
pcnse of re-levcling 2,000 miles of a double or treble line, station by 
station, ~vould have been intolerable. Each observer must have been 
apportionetl certain sections, to level, by circuits, alone. But  by so 
cloing, a material guarantee agzinst the possibility of casual errors would 
have been lost. 

Simple as is the process of leveling, its very simplicity is painfully 
mono tn~o~ l s  and ~venrisome. Erroneous staff rcaclings ought to bc imme- 

cIintcls clc.tccbteilJ if the results on the two pairs of faces arc correctly sub- 
tmcaterl. But they arc so commonly found to coincicle, that one is apt to 
overlook when they differ. 

There are other mistakes, besides mis-rearlings, which arc best 
plnrded against 1)y the co-operation of a second observer. What with 
the s t ~ ~ ~ ~ f ; i c ~ t i n n  ca~ise(l by walking in circles round an instrument,, in the 
bright &re of a 1)roiling Indian slm, and thc natural a i i ~ i e t , ~  arising 
from the knowlerlge that a single error may mar the work of several 
years, i t  is evident that a system which griaranteea f i redog from casrinl 



errors, while it affords mental relief to all concerned, could not be lightly 
abandoned. 

26. Eventually a course was adopted, which is believed to com- 
bine the advantages of the double line and the circuit system. The ob- 

servers continued to work in concert, as formerly, but leveled adjacent 
sections in opposite directions, thus canceling cumulative errors (of the 
kind described in paras. 1G to  19) on a long line of operations, as effect- 
ively as if each section were leveled up and down. This system, com- 
bined with the method of alternating observations a t  each station, seems 
to be the most perfect modus operandi possible. 

27. It was often noticed, in re-leveling a station, that  different re- * 
sults were obtained a t  different times of the day, especially when the 
rays of light grazed the ground in passing from the staff to the observer. 
On various occasions experimental observations were taken a t  different 
times of the day, to staves which were set up throughout the day, on 
firm pins. A tendency to a diurnal law of varia,tion mas found in  set- 
tled weather, when the sun shone brightly, and the sky was clear aad  
cloudless, but i t  was never found when there were any clouds. The re- 
sults of two consecutive days' experiments are given below.* 

28. Atmosl~heric influences must tend to cancel each other in a 
long line of operations, excepting under the following circumstances : 
Pirst.-When operations are carried on more before than after noon, they 
are more under a sinking than a rising refraction. Consequent,ly the 
first of a pair of staff readings will have a tendency to be more refracted 
than the second, thus introducing cumulative error, unless the precautioll 
is taken to alternate the ordcr of observations. 

Secon~?(y.-When operations are carried over a line of country which 
slopes uniformly in onc direction, like the plains of Western India, slop- 
ing from the Himalaya Mo~intains to the sea, the rays of light from the 
- - -- - -- 

* Xrpi-imrllinl obsrronlions nt  Ifnfirlnrn, in Sind, 012 the 10th nvd 11th Jn,tfrn,:r/ 1869. 

Three instrr~mcntq mere placed side 11s side, on a line facing soutll-\vest, with their 
telescopes in t l ~ e  Ralne horixnlltal planth. Three ~tavcq \rere set up to  the ~oiltl~-n,cqt a t  
tliqtnnceq of 2, 4, nntl G clisills respccti\rol,y, and three othcrs to  the north-east at  

~ilnilar distances, forming pair4 of staves for obrervntion. Thc groiind had a slight slope 
fianln ronth to north. Tllc inqtrnmentq were nil a ritlge of #and about 1 i  feet nbove 
tlw ~enernl level of the g~snnnd, the lowest atnf reading Iwing 4 6  feet ubove the surface 

o f  the ground. E ~ c h  atnff was observed simultaneouqly by three persons. The ditl'erencen 



up staff, to the observer, are usually nearer the ground than those from the 
down staff, and they must therefore be more subject to extremes of refrac- 

of the means so obtained on each pair of staves, from the general mean of the whole of the 
observations to the pair, are as follows :- 



tioa, as already shown in para. 3. I n  India, there are fewer worliirig 

hours before, than after the ground has been heated by the sun. Con- 

seq~~ently the rays from the up staff must have an excess of negative re- 
fraction, compared wit11 those horn the down staff, and the result on an 
ascent woulcl be to make i t  too small. The amount of this error will vary 

with tlle seasons ; it is evidently beyond the control of the observer. 

29. Personal errors alone remain to be noticed. They are probably 

collnected more with the manipulation of the instruments, and with tlie 
reading or setting of the bubble, than with the staff rcaclings, where thry 
seem likely to become cancellecl. I n  the case of one staff behg invariably 

more or less illuminatecl than the other, as in working in a nieric1ion:ll 
direction, the difference of illumination may catse constant slight mis- 
readings, tencling to produce cumulative error. But  the most probable 
locus of personal error is in the reading of the bubble. Owing to the 

level being usually above the telescope, ancl nearly in the same horizontal 
plane as the cye of the observer, he gets a side view of thc bubble, re- 
fractcd obliquely through the thickness of the glass tube, whicll is nevcr 
satisfiactory and sharply defined, as the look down vicm from abovc. 
The rim round the bubble, caused by the adhesion of the liquid to  
the sides of the tube, becomes so prominent, that  its extremities may 
be read, instcad of the ends of the bubble. lFThea light falls obliquely 
on the instrument, the outcr edge of the rim, towarcls the light,, is more 
clearly defined than the inner, while a t  the opposite end of thc bubble, tlie 

inner edgc of the riin is most clearly defincd. Consequently there is a 
tendency to bring the bubble too much towards the light, and to give 
the rearlings an erroneous bias, by an amount (equal to half tllc breadth 
of tlie rim), ivllich might have a considerable effect on a long line of 
levels. 

30. Much aclvantagc may be expected from employing several ob- 
servers and instruments, on operations of great extent. Their respective 
tcndcncies to a particular bias would probably cancel each other more or 
less. Changcs of weather are also dcsiral~le for a similar reason, as being 
likely to counteract bias. 

Every prccantion is valtluablc which may prevent tlic accumulation 
of error. Thns in sctting np the instrument, its Tangent screw, if 
towards tlic back staff a t  oile station, slioiild be tuniccl towards the for- 
wart1 staff a t  tlic nest,, so as to anticipate the possi1)ility of error, from 



the axis settling invariably into a particular position i n  its socket. If 
the instrument is carried with its object end forward to  one station, to 
the next the eye end might be carried forward. The carriers can easily 
be trained to make these variations in  regular succession, without requir- 
ing supervision. 

31. The final results of the leveling operations on the Indus are 
comprised in  three Sections. First, a line, 310 miles long, from Maru 
Pir, Tower Station, in  Upper Sind, to Dehra Ghazi Khan, executed in 
concert by three observers. I n  228 miles, which mere done before the 
introduction of the system of alternating the order of observations, 
(para. 22)) the extreme difference between observers accumulated to -33 
of a foot, while in the subsequent 82  miles it amounted to  -49, and be- 
came -72 a t  the terminus. A t  the 117th mile, two of the observers 
interchanged instruments. Thus a second set of results is deducible, 
as between instruments, rather than persons; the extreme difference of 
these, amounts a t  the terminus to -98 feet. The order of rotation of the 
different observers mas frequently changed, and often with the apparent 
result of reducing the differences. 

32. The second Section is from Maru Pir, Tower Station, in 
Upper Sind, down to the mean sea level a t  Karachi. It is 301 miles 
long, and was done by two persons, alternating the order of observations 
(para. 22)) and working adjacent Sections in opposite directions (para. 2G). 
The cumulative clifference in 147 miles of Up  Line, (from the sea towards 
the  IIimnlayas) is -448 feet, and in 154 miles of Down Line, 1.300 feet. 
The final difference a t  the terminus is .942 feet. Throughout this opera- 
tion the same person invariably led, and there was no exchange of in- 
struments. 

33. The third Section is from Dehra Ghazi Khan, to the Chuch 
Base Line, near Attok. It is 360 miles long, and was executed 11y two 
observers, alternating the order of observations, but working continu- 
ously in one direction. A considerable portion of this operation crosses 
the Hill Districts of Jhelum and Ram11 Pindi. Tlierc was no prospect 
of completing the Section in a single season, had thc direction of opera- 
tions been reversed in alternate Sections, as this would have involved 
3fiO miles acl(litiona1 marching. Consequently thc less rigorous system 
of working continnously in one direction was adopted, in order to  avoid 
the delay and cxpense of protract,ing the operations into a, scrond season, 



for the sake of a refinement which would certainly not alter the final 
result by one foot. This Section does not form a part of the great cir- 
cuit from sea to sea vi$ Dehra Dhoon, and therefore its accuracy is of 
minor importance. The results obtained by the two observers mere 

singularly accordant, their maximum divergence never exceeding .35 feet, 
and dwindling down at  the terminus to -01. Each observcr retained 

his own instrument throughout, but sometimes one led, sometimes the 
other. 

34. Subsequently another Section of the main circuit was carried 
from a point on the Indus Levels, near Mittunkote, t o  Umbah, a dis- 
tance of 440 miles, by two observers, alternatiug the order of observa- 
tions, and the direction of work, in adjacent Sections. Their cumulative 
difference in the Up Line, (220 miles) is 0.057 feet, and in the Down 
Line, 0.584 feet, the total difference at  the terminus being 0.527 feet. 
The instruments were interchanged a t  the 187th mile. Each observcr 
led, and the other followed in regular rotation. The terminal difference 
between the instrumental results is 0.209 feet. 

35. On this curious and perplexing subject, Captain Branfill re- 
~ 0 l . t ~  as follows :- 

" I think we can all subscribe to the followiiig facts. Thc state of 
" the weather and the season of the year have a very considerable cffect on 

our results, as shown by the difference between observers. We have 
" found that the apparent law of our differences is least developed some 
" time in the middle of the cold season. I n  a run of bad weather (i. e., 
" bad for the work) the apparent law of our difference is, for the most 
" part, marked when the atmosphere is clearcst, and when n-e have sup- 
" posed our observations to be freest from error ; and converscly in a run 
" of gaod meathcr, when t?lie air is hazy from smoke or dust, or greatly 
'( agitatcd by wind, and, in short, when we have found most difficulty in 
" reading the staves, our results have most coincided with each other. Our 
'[differences do not appear to vary with the distances of the staves. 
" On the contrary, they are perhaps even more ma,rked as thc day 
" grows older, and thc distances of the staves from the instrument are 
" reduced. The general direction in azimuth of the line of our work has 
" some connection with the cumulativc Werences, and we have noticed 
" that the tendency to differ is more marked whcn proceeding toward8 a 

d 



" certain point of the compass, than when proceedingfiom that  point to- 
" wards its opposite." 

36. Since the alternating system of observations has been intro- 
duced, i t  has been a rule to take the first pair of observations to the black 
faces mllcn the back staff has been first read, and to the white faces when 
the for\vard staff has been first read. Thus, a t  each station, the black 
faccs are made to carry a forward line, ancl the white faces a back line. 
When instrumental error exists, these two lines will gradually diverge 
from each other, by an amount which is no bad test of the performances 
of the instrument, as well as of the advantages of the system of alter- 
nating. Thus, in the Section Maru Pir, Tower Station, to Karachi, 301 
miles long, No. 4 Level gave results from black faces greater than those 
from white, by the following quantities :-At the 48th mile by -111 feet; 
a t  the 10Odth by -151; at  151st by -187; a t  199th by ~ 2 3 8 ;  a t  248thby 
-309 ; and at  terminus by .415 ; showing a very steady tendency to cumu- 
lative error, a t  the minute average rate of +.074 feet per 100 miles. Nu- 
merous similar inst:unces can be given of clifferences between black and 
white fitces accnmulating with eclual regularity, but the rate of error rarely 
exceeds the above minute amo~mt. 

37. The larger clifferences in the leve!s executed for the British 
Association may perhaps be duc to the following circumstances :-First, 
the nsc of a single staff. With a pair, the back and forward rearlings can 
be taken in rapid succcssion, in order that the operation may be as strictly 
differerutial as possible. \Jrhereas, with his single staff, Mr. Bunt must 
prol)ahly have waited a t  least 10 minntes, and often much longer, between 
the hack and fore observations a t  each st:~tion. The first would be talcen 
immciliately on setting up the Icvel, and the second, after an intcrval 
sufficiently long, to allow the relative position of the bubble and the 
telescopic axis to become slightly altered, by settlement, and thus intro- 
duce cumnlative error, Ly an invariable sequence of cause and effect. 

Secondly, the ca?te-staff which he employed, though fitted with a 
Vernier, reailing to one-tenth of the smallest quantity estimable on a 
rending-star, wa.9 1ial)le to a zero error, by the friction of the vane on thc 
staff', making the Vernier read too high when lowered, and too low when 
miscd. It would enter whenever tlie motion of thc vane a t  the back 
nhservation was revcrsccl a t  the forward. Thong11 i t  would be cancelled 
by working in a circuit, a t  each station of its occurrcncc tlic rcsults 



obtained from the up and down line mould differ by four times the zero 
error of a single reading. The cumulat,ive effect of this error, on a long 
line, would depend on there being a preponderance of slopes in  one 
direction. 

38. The Survey bench-marks a t  Kotree in Lower Sind, qnd Shi- 
karpoor in Upper Sind, were colulected with the main line of levels of 
the Canal Department, which had been leveled three times, over a period 
of several years, in several sections, and by many persons, and may there- 
fore be expected to be free as well from cun~ulntive as from casual errors. 
The closing difference of the Canal and Survey Levcls is 0.09 feet in a 
circuit of 550 miles. 

39. The average daily rate of progress of each party is four miles on 
open level ground. The average annual out-turn of work is 354 miles of 
a double or treble line, besides occasiollal short branclies to connect places 
of importance. The daily duration of ol3erations in the field is rarely 
less than SLY hours, often much more. The staves are set up a t  distances 
of 8 to 10 chains of links, from the instrument,, in thc mori i i~~g,  and 
four to five chains, later in the day. A t  10  chains, .001 of a foot is casily 
estimal~le, with a power of 40, when the atmosphere is clcar and steady. 
Twice that quantity is wit11 clifficulty cstimablc a t  half the distance in tlie 
heat of' the day, wliei~ the staves appear to dance, and the irradiation of 
the white divisions over tlic blacli, cnnscs much distortion in the appear- 
ance of the divisions, and greatly increases the difficulty of reading. 

40. Errors of unit of length are determined by coin1)aring tlie 
staves, at intc~vals during the field season, with a l)ortablc iron bar, 
whose length is lalowv-~i in terms of the Standal-d of the Trigonornetrical 
Survey. 

41. During the course of thc opcratioiis, the Karachi harbor, and 
several largc rivers mcrc crosscd. Tlie loi~gcst distance, bctwecn instru- 
mcnt and stavcs, was 34 chains (of linlis), ~wrllich occurred at  Karachi ; 
ovcr ~ivcrs, thc distmlccs werc mrcly more t11:un 17 chains. Tlie uni- 
formity and stcadincss of t l ~ c  strata, of thc ntmosl)hcrc, over n largc body 
of water, cnnhlc satisfiletory rcadi~lgs to l)c talrcii a t  distalices which 
would be liopclessly impracticable ovcr land. 



I n  1856 the River Chenab was crossed a t  three points, where experi- 
ments were made to determine the amount of error to which one is liable 
in referring to the surface of a river, at  the opposite extremities of a 
section across, when the breadth is too great, for a staff, on one bank, 
to be read from the other. Sections mere selected a t  light angles to the 
stream, and pools were dug in the sand on each side, to obtain an 
lmagitated surface of water for reference. The results, by direct leveling, 
differed from those referred to the margin of the stream, by 0.032, 0.039, 
and 0.074 feet, respectively, in the three instances, giving an average 
error of .045, the average breadth of river being 12 chains. 

42. That the Survey Levels might be made as generally and per- 
manently useful as possible, care has been taken to leave bench-marks, 
a t  distances of about 10 miles apart, along the whole line. These 
usually consist of solid pyramidal blocks of stone, weighing about 34 
mauncls each, so that a pair form a convenient load for a camel. They 
are invariably buried for safety, their tops being left flush with the ground 
level. A pile of earth is raised over the stone, and three mounds are 
erected around, to attract the attention of any person in search of the 
mark. All the Trigonometrical Survey Stations within reach, as well as 
a11 the Canal and Railway bench-marks, and all permanent milestones, 
in the neighbourhood of the operations, have been duly connected, with 
the main line of levels. 

43. The experience gained in these operations is not without sig- 
nificance aa regards ordinary leveling, for which great accuracy is not 
desirable. Wc have seen how circuits may close without apparent error, 
and yet their opposite extremities be widely erroneous. Also, on the 
other hand, how, without any blunder being made, they may close with 
large apparent error, resulting from an accumulation of small, and almost 
imperceptible errors, beyond the control of the observer. Whether the 
closing error of a long line of operations is cumulative, or accidental, 
must always be very doubtful. Much desultory leveling is often executed 
in order to solve such doubts. Accidental errors are the most important, 
and sre best guarded against by employing pairs of levelers with independ- 
ent instruments and ~taves, the staves being figured and divided in the 
manner descrihed in para. 10. Cumulative error may be guarded against, 
l ~ y  the co-operation of two or more observers, working in sliccession over 
the same line, hy alternating the order of observations at  each station, and 



the direction of operations in adjacent sections, and by executing differ- 
ent portions of the main line with Meren t  instruments, and if possible 
a t  various seasons of the year. When these precautions are observed in 
the main line of levels, i t  will be a reliable basis for all other operations, 
and the time and trouble spent in making it as perfect as possible, will 
probably be more than repaid, in the long run. 

44. The Survey Levels cannot be verified by connexion with the 
sea, in the Bay of Bengal, until 8 or 900 more miles of line have been 
leveled. This will occupy an ordinary party during the whole of a t  least 
two field seasons. Meanwhile the results have been approximately veri- 
fied by connexion with the Railway Levels brought up from Calcutta, 
which have for their datum the sill of How-rah Dock. The results are 

as follows :- 

The Railway values are, on an average, 23.56 feet greater than those 
of the Survey. Part of this is due to difference of data. The sill of 
the Howrah Dock has been found to be 3-07 feet below the sill of 
Kidderpoor Dock, by observations recently made by Mr. J. P. Doyle, 
Civil Engineer, at  the request of the Survey Department. The sill of 
the Kidderpoor Dock is 8.58 feet below mean sea level, as determined 
from several years' observations, of high and low water, a t  the Dock. 
Hcncc thc sill of the Howrah Dock is 11-65 feet below mean sea level, 
by which amount the Railway values should exced those of the Survey. 
13ut as thcy are 23-56 feet in excess, an error of 11.91 feet has appa- 
rently bccn generated, either in the Survey Levels, between Ka.rachi and 
Agra', or in t,hc Railway Lcvcls, bctrvecn Calcutta a,nd Agra,, supposing 

Stations. 

Kunowe Deota Level Crossing ... 
Allygurh-Engine House ... 
Agra-Goods Station Platform .. 

By Railway. 

Datum-Howrah 
Dock. 

+ 647.64 

+ 632.14 

+ 540.68 

By Q. T. Survey. 

Datum-Mean 
Sea-Karachi. 

+ 624.77 

+ 608.75 

+ 516.26 



the mean sea level of Karachi harbour to be the same as that of Kidder- 
poor Dock. 

45. I n  the following Tables, the heights of several hill stations of 
the survey are givcn, as they may be of use to enable Scientific Observers 
md Travellers to verify Barometers and other hypsometrical instruments, 
and to determine their zero errors. 

46. This introductory Memorandum cannot close more fitly than 
by recording that the Survey Levels mere priilcipally executed by Captain 
Branfill ancl Mr. Carty, of the Trigonometrical Survey, to whose ability, 
encrgy, and perseverance, the large out-turn of work each season is chiefly 
due. 



Szly.7estions reyardiny t l ~ c  con~zection of Cnnnl, Railzuny, nnd other Levcls, zuith 

those of the T~iyo9zometrical Survey. 

The object in view is two-fold-reduction to a common datum, and 
vcrification. Connection with a single point, whose height has been deter- 
mined by the Spirit Leveling operations, is sufficient for the first purpose. 
But when trigonometrically determined points have to be referred to, the 
connection should be made with as many of them as possible, and the 
mean diffcrence between their values above mean sea, as given in these 
Tables, and the values above the datum of the line of levels to be coanect- 
ed, will be the constant to apply to the latter, to reduce them to the 
common datum. Thus, in the instance given a t  p a n .  44, of the descrip- 
tion of the Survey Levels, a correction of-23.56 feet is necessary, to 
reduce the Railway Levels, a t  Agra and Allygurh, to the Survey Datum. 

Where great accuracy is required, and the Survey Levels are referrcd 
to at  more than one point, for verification, as \well as connection with the 
sea, i t  will be advisable, when discrepancies occur, to ascei-taia whether 
they are due to the unit of the staves being different from that  of the 
survey, or to the presence of cumulative and accidental errors. A11 

iiuitmce has been met with of a difference of unit amounting to half an 
inch on a ten-feet staff, or one-half per cent., which would have a con- 
siderablc influence 111 causing differences. But in general, the lengths of 
ordinary lcveling staves have been found to coincide, very closely, with 
those of the survey. 

When discrepancies of hciglit arc due to differences of unit, the 
corrections must be proportional to the height actually measured, by the 
staves wliosc units diffcr from those of thc survey; but when they are 
cumnli~tivc or accidcntal, corrections should 11c distributed ovcr tach 
stat,ion of thc linc of Icvcls, in proportion to its distnllcc from the s t  a t' ion 
of junctiou with the Survey Levcls. 





SPECIMEN OF FIELD BOOK OF JJEVELING OPERATIONS, O. T. SURVEY. 

LEVELING OPERATIONS, SECTION KALIANPOOFLKALIMA. GREAT ARC SERIES, G. T. SURIrEI; SEASON 1861-62. 

Forward Section Jorah Village to Deori Village, with No. 3 Standard-value of 1 Division of Scale 1."709. 

RULE FOR C O R U E C T ~ ~ G  D ~ ~ L E J ' E L N E ~ . - C ~ I ~ ~ . ~ ;  B a d  E d  level readng.s to be - and  Forward El&d to he+. Find their D C r e n e c  and enter i t  rnjor~ 

g ir grente .~t .  B a y  ide d lge l ra iea l  s u n  of the ~ f i ~ ~ ~ e e s  is the quantity for which a correction is  lo be I& from SuUenae Ta)le8. The &rreeiion to hoe 
fhe same sign as the H a l f  Sam. 
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9.336 

8,195 
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Forward St& F on Stone Beach Mark 
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SPECIMEN OF ~ E L D  BOOK OF L E W N G   OPERATION^, G. T- SURVEY* 
L E ~ E L I S G  OpEN,,TIONS, SECTION K A L I , i ~ p o ~ ~ - ~ ~ L I A N A  GREAT ARC SERIES, G. T. SURVEY, N U S O N  1861-62. 

~~k section patan ~ b ~ ~ k ~ ~  to Satunbnm with NO. 3 Standard-value of 1 Division of Scale 1*''709. 

Kill CORIltiLTlNO Dln3uanlENT.-fi,h'Ii//~r Bttd b,id l L ' ( 6 d ; l t ~ ~  10 he - a d  hruanZ End to he + . Find their Dyerenre and enter it with rim whichever 

r .  11,1// tn* d ~ ~ ~ h ~ ~ & . ~ /  rb,,L ~j *r ~ * r e t i i . r ~  h I* y~u~itity for ~Au'h a correclion L to be taken from ~ublenre Tadle8. The Correction to have 



T A B L E S  OF H E I G H T S .  





R E F E R E N C E S .  

The Latitudes and Longitudes herein given are extract- 
ed from the operations of the Great Trigonometrical Survey. 

The Latitudes are referrible to the Kalianpur Observa- 
tory, near the Sironj Base Line, in Central India. 

The Longitudes are referrible to the old value of tlie 
Madras Observatory, viz., 80° 17' 21 ,  to wliich a correction 
of-3' 25"-5 is apldicable, to reduce to the value adopted 
by tlie Admiralty, and the Royal Astronomical Society, or 
-3' 1"-8 to reduce to the results of Taylor's Observations up 
to 1845. 

The stations of the Survey, when on hills or high 
mounds, consist of a circular masonry pillar, from 3 to 
4 fect in diameter, for the large theodolites to rest on, 
surrounded by a platform, from 10 to 12 feet square, on 
which the ol~servatory tent is pitched. Being invariably 
placed on the highest accessil~le point, they rarely  quire 
to be raised more than 2 or 3 feet. 

In  tlie plains, when mounds are not available, Tower 
Stations havc to 11c built. They consist of a central masonry 
pillar, surrounded by a mass of unburnt 11rick-~vorli, rising 
flush with thc pillar, to serve as a platform for the tcnt and 
obscrvers. All Towers of recent construction have their 
pillars perforated vertically, in order tliat reference may 11e 
made to tlic ground levcl, wllcre the markstol~e is placed. 
Tlicre is tlien no upper marlistone, ancl thc heights are con- 
sequ~nt~ly refcrretl to thc snrfacc of tllc pillar. 

11. S. sta,nds for n, nil1 Station. 

P. S., or simply S, for a Platform Station, on a mound 
in t hc plains. 

T. S. for a Tow-cr Stat ion. 





S E C T I O N  I .  

A-om Jfean Sea Level, .Karachi Haf.bo~., to h7as1110)-e. 

The Mean Sea Level was determined by tidal observations, extend- 
ing over two semi-lunations, on a guage 111 the Manors Harbor, within 
a few feet of the Manora Bench Marl<. The levels mere carried across 
the harbor and creek, to the Observatory on Bath Island, and thence 
to  tlie Karachi Church, and the south end of the Great Trigonometrical 
Survey Base Line. Then along the main road to Sehwan, vi8 Gara, 
Gooja, Tattah, Jerruk, and Kotri. Tlierc are substantial milestones all 
along this road, almost the whole of which have been connected. A t  
Sehwan, the levels leave the maill road, and turn westwards, along the 
northern margin of the hfuncliur Lake, to Jlirlihan T. S., where the 
~ r i l i c i ~ a l  tria~lgulation descends into the plains of Upl)cr Sincl. Tlicy 
follow the sidcs of the triangles, vih lfehur, Larlrhana, ancl Shilrarpoor, 
as far as Kuncllzote T. S., and then take tlie frontier road onn-arcls to 
Kasmore. The hcights of the t r i ~ l c i ~ a l  stations which are not deter- 
mined directly by the lcvcling operations, are deduced trigononlctrically 
from tllc ncarcst leveled station. 



Sind from Manom flar6or to Kasmo~e. 

Names of Stations. 

BIanora Bench Mark ... 
Lnt. 2 P  47' 51". 
Long. 67" 1' 5". 

Knrnchi Observntory ... 
Lat . 2.E0 49' 50". 
Long. 67' 4' 2". 

Karachi Church ... 
Lat. 22' 51' 9". 
Long. 67" 4' 15". 

2 Milestone 
3 " 

4 " 

6 " 
6 " 
7 " 

Bolith end, Rnrachi Bnse ... 
Lmt. 24" 53' 0". 
Long. 67" 11' 52". 

North end Karachi Base ... 
l ~ a t .  2.1" 58' 46". 
Long. 6 7 O  14' 61". 

Mntrnni R R. ... 
11:1t,. 24' 55' 13". 
Long. 67" 7' 20". 

- - 

Remarks mld Descriptions of Stations. 

B. M. bears S. 117O, and is 139 yards dis- 
tant from the north-west corner of the 
Naval Storehouse, near the old jetty. 
I t  was connected with the mean sea 
level of Karachi Harbor in the year 
1855, by a series of tidal observations, 
extending over two semi-lunations. It 
consists of a round paka pillar, 3 feet 
in diameter, flrish with the ground level, 
with markstone in centre. I t  is snr- 
mounted by a pile of dressed stonework, 
with one large exterior slab engraved 
G T.S. 

Srwface of paka pillar in east room. 

Top step of front entrance, corresponding 
with its floor. 

Summit of stone. 

To surface of pillar containing the groilnd 
level markstone. 

Ditto ditto. 

Upper Slcrface Ma.rkston~.-Is situated on 
a peak on the range of low hills hetween 
Karnchi Ohservfltory ~ n d  the I%ase Line. 
The road from Knrachi to Tnttah prase4 
to the 8011th of the ntntion, and that 
from JCarnrlri to Kntree, through the 
hill8 to the north of it. 



Sin& from Manora Harbor to Kasmore. 

HEIGHT ABOVE 
MEAX SEA LEVEL. 

Names of Stations. 

a a 

A. H. S. ... 
Lnt. 24' 55' 22N. 
Long. 67' 1' 43". 

Muggrlr Pir H. 8. ... 
Lat. 24" 59' 16". 
Long. 67" a' 56". 

Bole H. S .  ... 
Lat. 24" 54' 37#. 
Long. 67' 23' 11". 

Milestone 

G< 

$6 

cr 
', 
' 

' r  

,' 
r 

a. T. S, nench Mark ... 

Remarks and Descriptions of St~tions. 

Uppev Stwface Markstone.-Is situated on 
a peak slightly west of the direction of 
the streets in Karachi Cantonments. It 
is a conspicuous being higher than 
any other in the neighbowhood. 

' Upper Sqface dtavbto~e.-It  is situated ' on the hill of Mugg~u Pir, on the range 
of low hills that constitotes the east 

' side of the Hubb valley, the Pubb range 
forming the west. The platform is 3 feet 
high, and adjoins a conical stone tomb 
on tlie south-ellst side. The double-domed 
masomy kooba of Muggur Yir is about 
0.9 miles to the south-east by east. 

Uppev Surface Jfarkstone.-It is on the 
highest and centre of three knobs on a 
liill about three iniles north-east of Qagar, 
the second halt on the liill road from 
Kurachi to Kotree. I t  is in the Karachi 
Collectorate. The pillar is 3 feet high. 

Suin~nit of stone. 

... ' 13. If. bears 2 0 2 O ,  nnd ie distant 176 feet, 
from XXI Iiaraclii milestone. Summit 
of B. M. a b o ~ ~ t  6 inches above ground 
level, covered with R pile of earth. 

1 



( 40 ) 

Sknd from Manora Harbor do Kasmore. 

Remarks and Descriptions of Stations. 

Summit of stone. 

B. M. sunk south of road, bears 197O, 
and is 224 feet from 37th milestone near 
the village of Clara. I t  is sunk 2+ feet 
below ground level, and covered with u 
mound of earth. 

Summit of itone. 

Summit of Cannl B. M. marked XTI, a h o ~ ~ t  
50 y a r h  north of road and 120 yards 

6 C f o n i ~  
south-eset of milestone--- 6 Gara. 

Summit of otone. 

Xnines of Btntionu. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

- l a '  
:g E 
g & 
h0 
a, 
ZA 
0 8 
S b E i  

5 Q O  

-- 

28 Milestone 7.53 1 
29 " 

30 " 
31 " 

32 " s 9.11 
33 a‘ " 1 .-. 
34 " 
35 " 

' 
18.61 

36 " 
1;' 9 6 5  1 

13.16 
37 " J 2 13-62 ) 

G. T. 9. Bench Mark a t  Gnra 8.06 ... 

17.29 7 

16.73 

J 19'37 J 

t, 

bn .- 
6 5  
-2  
8 .z 
2; 
i E !  

Canal Bench Mark ... 

.. 

15.73 ..* 



( 41 > 
Sins? from Manora Harbor to Kasmore. 

- 

Names of Stations. Remarks and Description8 of Stations. 

HEIGHT U O V E  
MEAN SEA LEVEL. 

Suminit of stone. 

Snnimit of stone at  west entrance of 
Tattah. 

At Totta.-The B. M .  is ernbedded in mound 
on which Tattsh DAk Rlingnlow is built. 

X X S I I  ,Jurruk It is 158 feet from - 
Tnttah - 

mile- 

stone, and 112 feet from north angle of 
Travellers' Rung~low, and 160 feet from 
south-east angle of compound of Mookh- 
tittrkari, and Sowars' lines. The B. M. 
is a hlock of stone 3 feet 6 inches high, 
13 inches across a t  top ; octngonal shaped. 
nnd evidently intended for part of n 
verandnh pillar. The upper snrface of 
thc B. M. is 2 inches below the level of 
the gronnd, nt the spot where it is bnried. 
I t  i n  cove~.ed with a pile of bricks and 
enrth several fcct high. 

- -- 

4 2 .  

'i: 1 
5 & 
h0 
a%' 
2 %  
% A S  

6 s 
33 
2 t 
$ 3  ern 

;a -- 

22 47 

2466 

... 
25.28 

26'31 

71.43 

3045 ... 

O. T .  S .  Bench Mark at  
Tattah. 

- .- - - - - - - -. 

38.87 

. - . -. 

... 



Sind f r o m  Manora  Harbor lo  h'asmore. 

HEIQET ABOVE 
MEAN SEA LEVEL. 

32 Jerruk 
0 Tattah 
31 Jerruk 
1 Tattcth 
30 Jerruk 
2 Tattah 
29 Jerruk 
3 Tattah 
28 Jerruk 
4 Tattah 
27 Jerruk 
5 Tattah 
26 Jerrlik 
6 Tattah 

25 Jerruk 
7 Tattah 

G. T. 9. Bench Mark a t  1 41.98 1 ... 
Chilia. 

24 Je rmk  
8 Tattah 
23 J e r r ~ i k  
9 Tsttah 
22 J e r m  k 
10 Tat t rh  
21 .Jerruk 
11 Tattah 
20 Jerruk 
12 Tnttnh 
19 Jerrnk 
13 Tattah 
18 .Terrnk 
14 Tattah 
17 Jerrnk 
15 Tnttah 
16 .Terruk 
16 Tattnh 
I5 .Terrnk 
17 Tnttah 
14 .Terrnk 
1H Tnttah 

Remarks and Descriptions of Stations. 

Milestone 7 

6 c  I 

I At north entrance to  Tattah. Sulnlnit of 

,' 

,' 

,, 

,, 

'6 

stone. 

3. 
E 
4 
0 Y 

5 
Y Y 

' 
E * 
1 

At C?~ilia..-Top of stone 3 inrhes above 
ground level, near Chili& Dhurrumsnla, 
10 paces east of road, and 43 paces from 
north-west angle of Dhurrnmsnla. CO- 
vered with a pile of earth and stones. 

;; ,:I 
', J 

Summit of stone. 



Silzd from Banora HurJor to Kasmore. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

Names of Stations. 

13 Jerruk Mile- 7 
19 Tattah ) stone E 

0 E 12 .Terruk .. I t 
20 Tattab 1 
11 Jerruk ,, 2 
21 Tattah * A  
10 Jerruk 1 ,, 1 g i  
22 Tattah , 
Canal Bench Mark near 

Soo~lda. 

2: ) Milestone 

7 ".grul< j ,' 
25 1 t tah 

6 "'";k 1 '' 
26 T ~ t t  h 

27 5qTerruk Tnttah 1 
2; ;,ww;; j ,, 

3 Jcrrnk 
29 Elttnh 1 '. 
2 Jcrrnk 

30 Tottit11 ] " 

1 Jcrrnlc 
31 Tattall ) ,. 

Remnrks and Descriptions of Stntione. 

Summit of stone. 

Summit of stone near the  " Jamwah," a 
canal passing near Eoonda village. 

B. M. inscribed 11. It lies on the east of 
the road, and is snrrounded by t,hree 
mounds and a ditch, oppouite the village 
of Soonda, whicll is west of the road. 

To snminit, which is on the third course 
of masonry. Mnqonry of pillar is 3 feet 
high, by 2 feet 2 iiicher sqilare, ill 
three courses, each 1 foot high. The 
pillar is a t  the junction of the rondn 
from Tattah and Icotri, a t  a clistnnce 

0 Jrrrnlt of 143 feet from Milestone -- and 
21 liolrcc( 

0 T 123 feet from Milestone --' eyllk* The 
:32 T:lttali 

two lnilestones nre 60 fcct apart. 



Sind from Nmora Harbor to Kamore. 

22 Kotri  
2 ,Ierri~k ) I' 

21 Kotri 6 1  

3 J e ~ k  ) 
20 Kotri ,I 

19 Kotri 
5 Jerrllk ) I <  

18 Kotri 
6 .Terri~k ) I#  

17 Kotri 
7 J,r.k ) ,I 

16 Kotri 
8 ,lerrnk ) ,I 

15 Kotri 
9 ,Terruk ) I #  

14 Kotri 16 

13 Kotri 
11 ,errilk ) I ,  

1 2  Klrtri te 

11 Kotri 
13 .,erruk 1 I #  

8 Kotri 18 

6 
Remarks and Descriptions of Stations. 

Buried in south angle of compound of 
Jerruk Dhurrumsala, a t  a distance of 
5 feet fiom the  adjacent walls. The 
B. M. is of white limestone from 
Sukkur ; i ts  bottom is on solid rock, 
8 inches below general level of ground; 
i t  is bedded in a platform of stone and 
lime masonry, 34 feet square and 2 feet 
high. The top of the  B. M. is 2 feet 
4 inches above solid rock. 

87.09 1 

77.52 

67.54 

63.67 

55.32 
I 
I ... Summit of 

55.46 

::::: ' I 
55.99 

60.52 

61.97 

I 
I 

54'93 J 

' etone. 

8 . 3 3  / ... I Siimmit of done  letterecl KK. 

Summit of stone. 



Sirtd from Manol-a Harbor to  Kasmore. 

Names of Stations. 

P b0 
F zq,  

S t g  
Z4.s 
n 

7 ICotri 
17 Jerruk 

6 Kotri 
1 8  Jerruk 

5 l io t r i  
19 Jerruk 

4 Kotri 
20 Jerruk 
3 ICotri 

21 Jerruk 
2 Kotri  

22 Jerruk 
1 Kotri 

23 Jerruk 
Wooden Ri 

Railway Bench Mark, ICotri 66.49 

Rolalio H. S. ... .*. 
Lat. 25' 8' 56". 
Long. 67" 23' 63" 

The summit of most northern gun, used 
as a mooring post, on bank of river at 
Kotri. 

My0 H. 8. ... 
Idat. 2 6 O  10' 66". 
Long. 67" 7' 60". 

li. M. is imbedded where the  'Pramway to 
the river crosses the road to  Sellwan, st a. 
distance of about 1 5  paces south-west 
froin the  angle of j u ~ ~ c t i o n .  

Upper Surface MarX-stone.-It is situated 
a t  the highest eminence on the eastern 
edge of the hill, \rhich looks to\vards 
the south, on the plain in which the  
base line lies; on all other sides i t  is 
surrounded by an extremely wild hilly 
country, and is very difficult of access. 
A river named Tndda flows round the  
foot of the hill, about three miles dis- 
tant. The ascent is practical~le on tha t  
side. The nearest villr~ge is Mooreed- 
ka-gote, about eight lniles t o  the  west. 
The niasonry pillar is 3 feet high. 

Ul~per S~crfocc Marksfone.-It is a penk 
of tha t  name on one of tho ranges of 
low  hill^ tha t  constitute the  eastern 
~ i d e  of the vnlley througl~ which the  
Hubb River flonrs, the high range of the  
Pcibb Mountains forming the  western 
sidc. The platforn~ is 3 feet 2 inches 
high. 

... 



Sind from Manora Harbor to Kasmore. 

H E I G ~ T  ABOVE 
MEAN SEA LEVEL 

t, 
Names of Stations. 

a d 

n -- 

Ghnti H. 8. ... 
Lat. 2j0 20' 17". 
Long. 67" 16' 33". 

Tlimbar H. S. 
Lat. 26" 87' 54". 
Long. 67" 3' 21". 

Rah~ija 11. S. 
Lat. 25" 21( 30". 
Long. 67" 36' 47". 

Myher H. S. . 1 . 1 1.559-1 
Lat. 25' 31' 54". 
Long. 67" 21' 28". 

Khnto 11. 9. 
Lat.  2S3 46' 56". 
Long. 67" 11' 9". 

1 Kotri Milestone 
2 " 1 

Remarks and Descriptions of Stations. 

I n  the  Karachi Collectorate. I s  situated on 
the  northerninost of three peaks on the 
Hill of Ghati. The platform is 3 feet 
above the  surface of the  ground. The 
only ascent is by a steep road on the 
eastern side of the  hill. 

I n  t he  IChelat Territory. I s  situated on the 
highest point of the Pubb Range in 
the  neighbonrllood. The name is varia- 
ble and may be Tin~mur,  Tnmar, Tumru, 
&c. The road is from the  north-east 
side of the hill. 

I n  the Icarachi Collectorate. I s  situated on 
a peak near the  south-east point of the 
Hill Rahuja. The platform is 3 feet 
high. 

In the  Karachi Collectorate. I s  situated on 
the  brink of the steep face of Myher 
Hill, overlooking the  Hubh River. The 
road from Turnbar to  Myher ascends 
the hill a t  a pasa nbout six miles south 
of the station. There is only one other 
pn.ss on the (fhati road. There are no 
villages near, but a fakir's hut  a b o ~ t  
half way to Qhnti. The platform i s  
3 feet high. 

In the Khelnt Territory. I s  situated on the 
h i g h e ~ t  point of the hill of t,he same 
naine. The asrent in oil the western side. 
The platform is 3 feet high. 

Slimmit of stone. 



Sind from Nanora Harbor to Kasmore. 

13 Kotri Milestone] 
14 " 

15 " 
16 " 

17 " 

18 " 

21 " 

22 " 

23 " 

24 " 

25 " 
26 " 

59 Sellwnn) '. 
27 Kotri 

28 l<otri 

J 

5 f:rb 6 
I. h Remarks and Descriptions of Stations. Names of Stations. 

n 

Canal Rencli Mark on Bog- 
dnda Canal ... ... 

G. T. S. Bench Mark, 12 
lniles from Kotri ... 

66 Fe1iw:n) Mile. % 
30 K o t r ~  ntor~e 
55 Seliwnn d 
31 Kntri ) " 1 'r ! 5 O, 

5 1  ScI>wm" ,, m m  
82 I<otri I b S  

Summit of stone. 
i 

Summit of stone, in the  village of Kilnote 

--- 

72-56 

B. M. abont 9 inches square, on Bogdnda 
57 5chwau Canal, between Milestones nnd 
29 ICotri 

66 Selnvali 
30 3 superscribed " B. M. No. 2; 

1 Mile." There is another Canal I3. M. 
n few ynrds from it ,  without any snper- 
srl.iption, ro~~sinting of a large l~loclc of 
R ~ O I ~ C ,  l,tm inclies nqnare, and 2.36 feet 
higher than the  forlncr one. 

Summit of stone. 

... Tlie B. M. is buried in a mound, distant 
189 feet, and bearing 326' from 12 ICotri 
milestone. It is buried about 1 foot 
below ground level, and covered with a 
mound of earth. 



( 48 1 
Harbour to  Kasmore. 

Remarks and Descriptione of Stations. 

Summit of atone. 

sunk in north-west corner of compound of 
Manjunda Dhurrumsala, about 6 feet 
from the two acljacent walls, and 2.9 feet 
below the level of the ground. A mound 
of earth is piled over i t  to indicate the 
spot. 

Bum~nit of stone. 

- 

Sind from Manora 
5 

Name of Stations. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

U '  .; g .- 
$5 
2% zs $2: ,r 
P -. 

88.69 7 

) ... 

6 
o 

*G & 
bs .5 9 
8 .s 
3 ;  - 

a. T. 9. Bench Mark. Mnn- 
juods ... ... ... 

95.14 

95'16 

. . . 
39 Pehwm .< 
47 Kotri ... ] 
38 Sehwan a 101'10 
40 Kot ri... 1 
37 9ehwan 
49 Kotri ... ) 

36 Pehwan a 
61 Kotri ...) 

88.18 ... 



( 49 

Sind fi-om Jfagaora Harbor to Kasmore. 

HEIGHT ABOVE 
MEAN CEA Level. 

Names of Stations. 

34 Sehwan ) 
52 Icotri ... 

24 Sehwan 
62 Kotri ... ) 

22 Sehw~n  
64, Izotri.,, ] 
21 S e h w ~ n  
65 Kotri.. 1 
20 Sehwan 
66 Kotri. .. ] 

17 Sehwan 

IF S c l ~ w ~ n  
70 ~ o t r i  ...) 

Canal Bench Mark on 
Karowah Canal ... 

Mile- 
stone. 
,' 

I 

1,  

6' 

, 

,l 

,, 

1 

,' 

" 

,d 

6' 

4 2 .  :s E! 
E& 

R e ~ n ~ r k s  and 1)escriptiolrs of Statiolw. 
6 
!3 
M 

'C 2; 

105.47 On summit of north bank of ICarowal~ 
Canal, engraved " B. M. No. 1." 

Situated 203 feet east of road. 

% bD 

--- 

... 

I Summit of stone. 

1 Summit of stone opposite village of Sat.  

Summit of stone. 

Sum~ni t  of a to l~ r  in middle of village of 
Amri. 

Summit  of stone. 



Sind from Manora Hur6or to Kasmo~e .  . 

Nemes of Stations. 

i HEIGET ABOVE ( 
MEAN SEA LEVEL. I 

15 q h Nile- 
71  ke~t?n) stone. 

72 Kotri  ... 

73 Kotri. .. 
12 h a  ) ,, 74 Kotri  ... 
75 Kotri ... 
10 Sehwau ,,, 
76 Kotri  ...) 
9 Sehwan ,, 

77 Kotri  ...I 
8 Sehwan ,, 

78 Kotri ...) 

Sehwan ... ... 

G .  T. S Bench Mark. 
Sehwan ... . . . 

Dumbar H. 9. ... 
Lat. 25" 43' 3". 
Long. 67" 33' 22". 

Andar H. 8. ... . . . 
Lat. 26" 1' 22". 
Long. 67" 14' 38". 

Tikka H. 9. ... ... 
Lat.  26" 3' 1". 
Long. 67" 32' 6". 

Bilmmit of, milestone near Mooktiarkari, 
24 Dadoo. 
87 Kotri  

Sunk in mound in front of South Gate of 
Sehwan Jail, near the  Mooktinrlta.ri, 
a distance of 4.6 feet. Slnn~nit of B. M. 
1.8 feet below surface of ~nound. 

Upper Mnrksto~~e.-S i t u n t e cI about 
three-fourths of a mile to the west of 
the  highest point of' the hill Doinbar, 
and near the large village of Tong. I t  
is in the ICnrachi Collectorate. 

Upper Nnrkstonr.-In the Iihelat ter-  
ritory, nhout five miles sonth-werrt from 
the  village of Omed Ali, Chief of the 
Chootta tribe. Tho nscent is from the 
enstern side. 

Upprr Marktfo?ir.-Situated on n point, 
on the Khirthnl range, in the IZnmchi 
Collectorate, Zillah Sehwnstan, nhont 
one mile south-enat of the aouthemmost 
honnrlary pillar, on a contin~intion of the 
same hill. The platform is 3 feet high. 



' 

Sind ,from Jfanora Harbor t o  ~ ~ S N L O T C .  

Bhit H. S. ... ' . . . 
Lat. 26" 21' 9". 
Long. 67" 28' 36". 

Sulimani H. S. ... 
Lat. 26' 28' 4.N. 
Long. 67" 15' 13". 

Goolaro Bench Mark ... 

Mir IChan Tower S!u tiou .. 
Lnt. 'LGO 36' 21". 
Long. 67" 31' 7". 

Lali H. S. ... 
Lot. 20" 4.1' 40". 
Long. 67" 18' 13". 

Remarks and Descriptio~~s of Stations. 
, 

I 

The village Goolaro ki Busti, where the 
B. M. is deposited, is about 1,200 yards 1 south of Soopur (Tuppidari), on the 
west bank of the  Nara. It consists of 
only four or five houses on two monnds ; 
there is a third lnound t o  the south 
of the  others, on which the villagers 
stack their bhoosa. The B. M. is 
buried a t  the north-west corner of this 
mound, 48 feet below the surface. By 
the side of the R. M. is a pole projectir~g 

I 3 or 4 feet out of the ground, t o  indicale 
its position. 

To Markstone on srlmlnit of tower, wllic-11 
is sitnnted on one of two ~ lnn l l  roclcy 
hills nearly due west from Gownr Khau'a 
tomb. The western~nost of some ex- 
tensive chains of low hills run between 
niir lilralr T. S. and Cfownr I<hanJs tomb. 
Cl~inni nnd Jobi are about equally dis- 
tant  from the  station, which is in the 
ILitrdarate of Johi in the Karachi Col- 
lectorate. 

Upper ~ ~ o ~ k s t o n r . - I t  i~ situated on sun~mit  
of a hill of the snine nelne, which 
lies hetween the flnt plnin nnd the Chnnga 
I)RIIR range. It is approached from 
B~lkknr  kn Got, which is ahont seven 
inilcs distant, nnd is in the  Kukkur Kar 
dr~rate of the Shiknrpoor Collectornte. 
Tlrc plntforln is 3 feet high. 

2,790.0 

3,472 9 

Uppev NarX-sto~le.-Js situated on a hill 
of the same name, which projects from 
the  IChirthal range towards the  north, 
and is separated from i t  by a nnrrow 
cleft. The ascent is from the  eastern 
side. The platform is 4 feet high. 

Upper Markstone.-Is situated on the  
most north-easterly rise of a hill called 
Sham on the IChirthal range The Suli- 
mani Hill is a t  a distance of four miles 
t o w a r b  Tikka H. S., and is on the  same 
range. The platform is 3 feet high. 



Sind from hfawora Harbor lo Kasntore. 

Names of Stations. 

IIairo T. S ... 
Lat. 26" 49' 47". 
Long 67m 30' 37". 

Chnthe H. S. . . . 
Lat. 26" 55' 2". 
Long. 67" 18' 8". 

Mir ku R I I ~ R  T. S. . , . 
1.:\t. 27" 0' 4". 
Long. 67" 32' 2GN. 

Khllrhi H. S. . . . 
Lat 27' 4' 27". 
Long. 67" 22' 29". 

Snhar Khan T. S. . . 
Lat ,  27' 8' 41''. 
Long. 67" 36' 50". 

Mojuhar 11. S. ... 
Lat. 271 15' 3.k". 
Long. 67" 20' 40". 

G~otcnd level markstone, which is 29'42 feet 
below surface of pillar. The station is 
situated abont half mile west of the vil- 
lage of Hairo ka  Shahar, and is in the 
Jooee Iiardarate of the Karachi Collec- 
torate. 

Upper Mar7cstone.-It is situated on apeak 
of the same name between the high 
Ichirthal range, bounding Sind and the 
low hills skirting the plain, about equi- 
distant from both, and north of the Gaj 
River. From the direction of Hairo the 
approach is by Kasba in the Iiukkur 
Iiardarate of the Shikarpoor Collectornte. 
The village of Rajadera is towards Mir 
ka ]Cuba; in both cases the road lies in 
the  bed of the Gaj. The platform is 
3 feet high. 

Upper Markslone.-Is sitnated on a #and 
hill close to  and north-west of a number 
of tombsof tlieI<alhoraDynasty of Amire. 
I t  is in the Mehar Iiardarate of the 
Shikarpoor Collectorate. 

Upper Mnrk.~tons.-Is situated on a peak 
of the lowest range of hills borderir~g 
the plains of the snlne name. Rnja k% 
Khn is about three mile8 nearly due west 
from the station. 

[>per Mavksfon~.-Is situated a s l i ~ h t  
distance to  the eaat of the Fronticr 
Road, in TalookaI<ukkur,ahonttwomiles 
t o  ~011th ~011th-west of villnge Kumber, 
and three and n half from Blntlo. 

Upper Jlnvkstone.-lrr aitnnted on a range 
of hills running nearly enst ant1 west, 
nnd formirlg the s o ~ ~ t h e r n  limits of a 
hasin which extends as far ne (tndrir 
1%. The  hill^ nre t ~ h l e . t o ~ ~ ~ e d ,  and the 
rnnge is the mod ~011thcrI.v of th(19~ 
having this direction. Thc platform is 
3 feet high. 



Sind from Manora Harbor to Kasmore. 

Nanles of Stations. 

Meru Pir  T. S. ... 
Lat. 27' 18' 4.2". 
Long. 67" 40' 58". 

Crindpahar H. S. . . . 
Lat. 27" 25' 1". 
Long. 67' 33' 11". 

Ichnrko H S. ... 
Lat. 27' 35' 15". 
Long. 67' 36' 40". 

1(aisohnr T P. ... 
Lat. 27" 30' 25". 
Long. 67" 4h' 37". 

(inzi I<olin~nr T. 9. ... 
Idat. 27' 21' 60". 
Long. G7O GO' 1G". 

HEIGHT ABOVE 
~ ~ E A N  SEA LEVEL 

Remarks and Descriptions of Statione. 

Upper Markstone.-The station is situated 
on s monnd, on which, about 50 yards t o  
tlle north-east, is the tomb of Maru l'ir. 
l t  is in the 2Iehur District of the Shi- 
karpoor Collectorate. The village of 
Ihridahad is in the direction of Sabar 
Khan T. S. The tower is about 21 feet 
high. 

Upper illnrkstone.-It is situated on a hill 
of the same name, which runs in a direc- 
tion parallel to  the bou~~dary  range, and 
is the first of any consequence from the 
~ ln ins .  l t  is in the Melrar District. 

q ~ p e r  Markstone.-Is sitr~ated on a hill 
of the sanle name, well known in the 
neigllboi~rhood, and not easily mistaken 
from its peculi~rly cleft appearance. It 
is in the .Jaghir of the Chandin Chief, 
Ghaibi Khan. The hill rises abruptly 
from the plain, and is a mere ridge where 
the  i tat ion is sitnnted, (to the no r t l~  of 
the  cleft,) but further to  the north, a 
parallel range is conr~ected with it. The 
platform is 8 feet high. 

Ul)prv Mar7rsfo?ie.-Ia situated near the 
village of Icarohnr, n.hich is in the ' h p -  
pch of Wareh, Rnrdnrate of Nasirnl)nd, 
untl Collectorate of Phiknrl)oor. The 
tower is built on a high ~nonnd, in an 
open plain, nhove whicl~ the surface of 
the toarer is 47.6 feet ; the tower itself 
being nbout 18 fect high. 

Uj~prr  ilfarkslonr.-Is ~ i tua t ed  immediate. 
ly to the north of the villnge of that  
n:nne ; i t  in in the Tnppeh of Ciaxi ICoha- 
wnr, ICnrdnrnte of Nasirabad, u11c1 Co1- 
lcrtorate of Shiknrpoor. The tower is 
25 fcet high. 



Sind from Hanora Harbor to Kasmore. 

Nnmw of Stations. 

Goghari T. 9. ... 
Lat. 27' 29' 17". 
Long. 68' 4' 8". 

Theha T. 8. . . . 
Lnt. 25" 20' 16". 
Long. G7" 56' 37". 

Pojra T. S. ... 
Lat. 27= 37' 50". 
Long. 67' 6U' 19". 

Rairam T. 9. ... 
Lat. 25" L5' 1". 
Long. 67" 6G' 18". 

Remarks and Descriptions of Statio~ls. 

Upper Mnrk.sto&.-Is situated on a mound 
about 0.15 miles north-east of the village 
of the same nnme, in the Tuppeh of 
Khnirpur, Kardarate of Larkhnna, and 
Zillah of Sh~karpoor. Height of tower 
20 feet 62 inches above the lower mark- 
stone. 

Upper Mavkstone.-Is situated about one- 
quarter mile south-east of the smell 
village of tha t  name, and clone to the 
paka well belonging to  it, on the boun- 
dary between the lands of Theba and 
Lalu Raong, which is about a mile to the 
north. The station is in the Tuppeh of 
Wara, Knrdnrnte of Nasirabad, and Lar- 
khana Divisio~l of Zillah Shikarpoor. 
The tower i s  31 feet high. 

Uppep AWorkrtone.-Is situnted on 0 

mound of that  name in the Jaghir of 
Chnndia Chief, Ghaihi Ichnn. Is ill 
a !lain covered with jungle, the nearest 
vil age is Burha, about three-fonrths of a 
mile to the south-emt, consisting merely 
of n few I~uts. There is a large village, 
1)ost Ali, about 5.2 miles to the east 
north-enst. and (Ifhaihi Dern ng far in thc 
oppouite tlircction. The srirfncseof tower 
is 35.3 feet ol~ovc the neighbouring plain, 
height of tower being 25 feet. 

[Tpp~r ilfurkrtone.-Ir situated on a mound 
covered with grover, nhnut thrcne ~nilcs 
ennt of the village of Bairnm, end an far 
from that of Yangi. Thr  tati ion is 
in the IZarn Tuppeh of the Kum1)ur 
Knrdnrate. The surface of thc tower 
iu ahollt 4.1 fret nhove the plain, its 
height bcing 20 feet. 



Sind from Manora 3lurbor to Kasmore. 

Names of Stations. 

Lakha T. 8. ... 
Lat. 27O 37' 14". 
Long. 68" 1' 21". 

Jhukur T. S. ... 
Lat. 27' 33' 34". 
Long. 68" 10' 4''. 

Chandia Khan T. S. ... 
Lat. 27" 4,2' 16". 
Long. 68" 7' 59". 

Toonia T. S. ... 
Lat. 27' 30' 61". 
Long. 68' 18' 56". 

Remarks and Descriptions of Statioiis. 

Qrou~ad Level Markstone.-Is situated 
about 200 yards to  the north of the  
small village of the same name, 12 miles 
to  the north-west of Che-jra, m d  about 
two miles north of Klimbur. I s  in 
the district of the Icardar of Kumbur 
and in the  Larkhana Division of the  
Zillah of Shikarpoor. The tower is 
30 feet 7 inches high ahove the Mnrk- 
stone, which is elevated 2 feet above the  
neighbouring country. 

Uppep Surface Mzrkslone.-Is situated 
on a high and large ~ n o ~ ~ n d  about one 
and a half mile south of the rond from 
Larkl~ana to  I<llinl~ur, and the rraliie dis- 
ta~ice  north of tha t  from Larkllana t o  
Khairpnr. The village of Mitha Dera 
is a t  the foot of the n~olind. I s  in 
the Tuppeh of Khnirpnr, Icardarate of 
Lnrkhnna, and Zillal~ of Shikarpoor. 
The platform is 4 feet high, its surface 
is 66 feet above the  neighbouring plain. 

Qronnd Lrtiel Markslon~.-Is situated 
about 300 yards to the ~onth-\vest of 
the sinall village of Chandia IChnn Drib. 
Is  in the Tuppeh of Mallin and in 
tho district of the Icnrdar of Icumbur. 
The tower is 30 feet high. 

Ul~per Sevface of Pillar.-Is situated 
abont 100 yards to  the aonth-enst of the  
small villngc of Toonia, nholit five miles 
~011th-cnst of Larlcliana, nnd west of the  
village of Kathn, on tlie lnnd of which 
the towcr is crcrted. 'l'he Indus flows 
aborit n mile to  the sollth. The station 
is in the Lnrkl~nna I<ardnry, District 
Shiknrl~oor, Ullper Sind. The tower is 
30.2 feet high above tho ground level 
markstonc. 



Sind from Manora Ifarbor to Kasmo~e. 

H E I Q ~ T  ABOVE 
MEAN SEA LEVEL. 

Names of Stations. 

Dhamrahe T. S. . . . 
Lst.  27" 39' 9". 
Long. 68' 18' 4". 

Jalbeni T. S. 
Lat.  27" 59' 5". 
Long. 68" 16' 26". 

Msngi T .  8. ... 
Lat. 27' 45' 25". 
Long. 68" 25' 36". 

Hosein Khan T. P. ... 
Lat.  27" 44' 36". 
Long. 68" 3 4' 45". 

Rhoora T. 8. , . , 
Lat. 27°38'11'f. 
Long. 68" 27' 10". 

Upper 6urface of Pillar.-Is situated 
about half a mile south-east by east of 
the  small village Dhamraha. Is  in the 
Larkliana Kardary, District Shikarpoor. 
The tower is 40 feet above ground floor 
markstone. 

Ground Level Markstone.-Is situated 
about 300 yards to the south of the 
small village Mohamed Khan, inhabited 
by a sect called Jalbanees, originally 
from Beeloochistan. I s  in the Ratti 
Dera Kardary, District Shikarpoor. 
The tower is 40.36 feet above ground 
level markstone. 

Upper Surface of Pillar.-Is situate(1 
about 300 ya.rds south-east of the village 

I of Nangi, in the Derkhan Kardary, Dis- 
trict Shikarpoor. Surface of tower is  
31.0 feet from markstone in grollnd 
floor. 

Upper 8urface Mmkstolte.-Is situated 
on a plain covered with low jungle about 
half a mile east of the  village of the 
same name, in the Derkhan Kardary, 
District Shikarpoor. The tower is 
ahout 36 feet above the surrounding 
country. 

Upper Surface of Pillar.-Is situated in 
the midst of a grove of Bheir (Ziry- 
phus Vnlgnrin) trees ncljoining the south 
side of the deserted village of Bhoorrn. 
The Nsra Canal rnns ahout 100 yards 
to  the eouth. The station is in the 
Ratti  Dera Kardary, Diatrict Shikur- 
poor. The tower is 30.2 feet above 
ground markstone. 



Naines of Stations. 

Yosoof P. S. ... 
I&. 27' 51.' 9". 
Long. 68" 28' 42". 

Salar T. S 
Lat. 27' 58' 46". 
Long. G8' 31' 8". 

Blari T. S. 
11:lt. 27" 55' 7". 
Long. 63' 38' 11". 

Lakhi T. 8. 
Idat. 27" 61' R". 
I.ong. 68' 4.1' 2 I.". 

I Re~llarks and Descriptions of Stations. 

Upprr Sorfoce Mnrkstone of platform, 
which is 8.71 feet high. It is situated 
on the ruins of an  ancient village about 
25 feet above the snrrounding country. 
The village of Wasil is half a nlilo soutll- 

I west by west, Udha, one -q~~ar t e r  mile 
south, Fakir-ka-gote, one ~ n i l e  nol.tli, ant1 
the small mud Fort  of Yosoof d ~ o n t  half 
a mile north-east. The station is in the 
Derkhan Kardary, District Shikarpoor. 

Z>~per Sirrfoce of Pil1nr.-It is situated 
in the midst of an extre~nely wooded 
tract  ; the nearest habitation is the Iialn- 
let of Salar, aboi~t  one and a half n~iles 
to  north-west. The Fort  of Yaseen-ka- 
gari lies ahout three or four miles sonth 
of the station, a.hic-h is in the 1)erkhnn 
I<ardarg, District Shikarpoor. The totver 
is 25.4 feet above ~llarlistone in ground 
floor. 

Ul~per S!tr;foce f i r k . ~ t o n ~ . - I t  is sitr~nted 
on tlie side of a canal ahont thrce . fo~~r ths  
of a ~ni le  south-\vest of village of Mari, 
nnd ahoot three nliles south of the 
totvn of Sl~ikarl)onr. The stntion is in 
thc I<artlar,y ant1 District of Shiliarpoor. 
The tower is allont 36 feet above the  
neigl~louring country. 

rQ11)rr Sir~:fucc Nurksfqne.-It is situated 
oil a  mall inonnd ahout 10 feet above 
the nc1,jnccnt prountl. T l ~ e  village of 
I,nltl~i is ahol~t  100 ynrds to  the nontl~, 
m~t l  the trunk road from Snkknr to  
Sl~ikarlloor runs nhoi~t 100 gartla to  
the north. The station is in tlie Sl~l i -  
k r ~ r  I<ardnry, 1)intrict Sllik~rl>oor. The 
to\ver in 27.6 fcet high. 



Shd from Xanora Harbor to Kasmore. 

Adoshah T. S. 
Lat. 27" 52' 45N. 
Long. 68" 55' 3-A". 

Hatidara T. 9. ... 
Lat. 27" 59' 2". 
Long. 68" 47' 23#. 

Sultan-ka-gote T. 9. ... 
Lat. 28" 4' 9". 
Long. 68" 38' 59". 

Kalhor i  T. S . . 
Lnt. 2H0 8' 30". 
Long. 68" 49' 44". 

Janpnl Pahnra T. 8. , 
I ~ n t .  2H0 2' 13". 
Long. 68' 57' 30". 

Upper S~trface of Pillar.-It is situated 
on one of the  bastions of a small clilapi- 
dated mud redoubt, about half a mile 
south-west of village Adushah, in the 
Sukknr Kardary, District Shikarpoor. 
The tower is 20.92 feet above markstone 
in ground floor. 

Epper S~trface Markstome.-It is situated 
on a sand hill about 15 or 16 feet a h v e  
the  lcvel of the  surrounding land. The 
nearest village is Rhanpur, nbont one 
nnd a qnarter miles to  the north- 
west. The station is in the Knrd~ry 
and District of Shikarpoor. The tower 
is 19.3 feet high. 

Upper S~orface of Pillar.-It is situated 
ahoat 0'6 of a mile east of the village 
of the same name, in the Kardary and 
District of Sl~ikarpoor. The tower is 
25.0 feet above markstone in ground 
floor. 

Q p e r  Szrrfnce nf Pi1lav.-It is sitnntetl on 
the  hanks of a large c:~nal. The villagc 
of I<alhora is two and a half niiles to 
the south sonth-west, Ahmad Bhoorratmo 
an11 o half miles west, and the lnrge vil- 
lage of BIirpnr ahont four miles to the 
nnrth-west. The station iu in the Nirp~lr 
ICardary, District of Jacohahnd. The 
tower is 27.30 feet above gronnd mnrk- 
stone. 

Cf~~oand LP~IPZ Markstona.-It is situntetl 
on a small patch of clearcd gronntl, the 
cor~ntry arountI whit-11 is coveretl with 
low denee jni~gle. Tho ha~nlct  of Jangal 
I'nhora is ahout a mile north-east by 
enqt of the station, whip11 is in the Suk- 
kur Kardary, 1)iatrict Shikaqlnor. The 
tnwer ia 25.81 feet above tho gron~ld 
nlarkstone. 



Nan~es of Stations. 

Ha-jichachar T. S. .., 
Lat. 27" 56' 6". 
Long. 69' 6' 34!'. 

Wasand T. S. ... 
Lat. 28' 6' 14". 
Long. 69' 8' 16". 

I ~ i t t a n  T. S. ... 
Lnt. 28' 11' 23" 
Long. 69" 0' 47". 

Bhanner T. S. . . . 
Lat. 28' 8' 65". 
Long. 69" 10' 39". 

Knndkot T. S. . . . 
h t .  2R0 II! I.:)''. 
IAong. 6'3" 13' 11". 

Upper Szrrface of Pillar.-It is situated 
in an open plot of level ground, in t he  
midst of an extensive forest on the  left 
or east bank of the  Indus, which flows 
about one and a half nliles from the  sta- 
tion, which is in the Rori Icardarg, 
District Shikarpoor. The village of 
Hajichacllar is about four miles to  the 
south. The tower is 25-05 feet above 
ground markstone. 

Upper Surface of Pillor.-It i s  adjacent to  
the  hamlet of Wasaud, nnd about two 
and a half miles south-east of the  large 
village of Gaospoor. The station is in 
the  Mirpur Iiardary, District fof Jaco- 
babad. The tower is 25-17 feet above 
the  markstone in the  ground floor. 

Qvotc~sd Level dlarksione.-It is situated 
in a mild and wooded tract of country, 
and a great distance fro111 any regular 
established village, except the hamlets of 
a few roving Beloochees. The hamlet 
of Littan is about two and a half miles to  
t he  sonth south-west. The station is in 
the Phergarh Rardarg, District of Jaco- 
babad. The tower is 29'71 feet above 
ground level n~erkstone. 

Upprr Stifice of Pillar.-It is situated 
a\,nut 160 yards to  the north of the 
village of Bhanner, and is in the Rlir- 
pilr Kardarg, District of Jarobnbad. 
The tower is 31.00 feet above the mark- 
stone in ground floor. 

Ground Level Mnrksionr.-Jt is uitr~ated on 
a  light swell of ground about 100 yard8 
to  the north of the villnge of I<undkot, 
in the  Milspur ICartlarg. District Jaco- 
babad. The tower is 35.63 feet above 
the ground level marltstone. 



Sind front Hanora liarbor to Kasmore. 

Nniues of Stations. 

Cheel T. S. ... 
Lnt. 28" 20' 58". 
Long. 6'3" 6' 1.3". 

Bela T. 9. ... 
Lnt. 28" 23' 31". 
Long. 69" 16' 11". 

Khai T. R. .. , 
Lat.  2e0 16' 57". 
Long. 6 9  22' 3.V. 

Kntnbndtlin 'r. R. ... 
Lnt. 28' 8' 2(i1'. 
Long. G!F 29' 57". 

Renrh Mnrk on mnd from 
Shiknrpnor to Larklutnn. 

Upper Su~lface of Pillar.-It is situated 
on n slight swell of ground on an ex- 
tensive plain, ancl far removed from any 
habitation. The nearest village is Tang- 
wani, abont five miles to  the ~011th-west,. 
The locality is known as Cl~eel kua, from 
two wells sunk hy Reloochees, and is in 
the Mirprir ICarclary, 1)istrict of Jaco- 
bnbnd. The tower is 30'31 feet above 
the  ground level markstone. 

Upper Slrrfnre of Pillar.-It is situatetl 
on an extensive plain, and derives its 
nnme from the locality called Bola by 
the  Beloochees. There is no habitation 
for several miles round the station, 
which is in the Mirpnr Kardnry, ])is- 
trict of Jncol~ahnd. The tower is 30'Gl 
feet above markstone in ground floor. 

Remarks and Description of Stations. 
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U p p ~ r  Stoface of Pillar.-It is situated 
in the ~nidat  of a very wooded tract of 
country. The village of I<liai is about 
five n~iles nonth. The tower is 30'27 
feet above the grolmcl level inarkstol~e, 
nntl is in the Knsinore ICardnry, District 
of Jacobah;rd. 
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Upprr Strrfnce of Pillar.-It is mituatetl 
on the left hank of the I n d n ~ ,  ahout onc- 
q~~r t r t e r  mile north of the village of the 
vnlne nnme, in tllc Ctot,ki Kartlary, ]tori 
Collectorate, District Shikarlwor. Tllc 
village of I<otln lies ahont two and a 
llalf miles eaqt, ant1 Tnntlrn ahont three 
milea north-cant. The tower is 29G3 
feet above lower innrkstone. 

Ynmmit of atone D. bI., which is ahollt 
6 feet long ant1 R I I I I ~  5 feet in gro~~ntf ,  
20 feet north of 2nd milestone fro111 
Shikarpoor, nnd 37th from Lnrkhann. 
The R M. was plncetl here in orrlcr to 
he connec-tetl wit11 the Icveling opera- 
tiona of Sintl C.~nal l)el)nrt~ncnt. 



Siqzd f~om Manora IIa~toj. to Kasmore. 

Names of Statio118. 

Sliikarpoor liutcherry .. . 

Leni T. R. 
Lnt. 28' 25' 8". 
Long. 69" 26' 21". 

I 
Doodor-kn-kote. Canal ] 2M.76 

Beuch Mark. 

Mnlln Amnd T. 9. ... 
],at. 2HQ 18' 27". 
Long. 69' 32' 40". 

Raoti T. 9. ... 
Lnt. 2R0 10' 50". 
Long. 69" 39' 0". 

Remarks and Descriptions of St~t ions .  

. . . 

Iron plug driven horizontally into north 
wall of Sliikarpoor Krrtcherrg, on level 
of plinth, a t  a distarrce of 53 feet from 
north-east angle towards Major Stewart's 
house. 

Ilench &Turk No. I. of Canal line of levels 
from IZaumore to  Jalalahad. I t  is situ- 
ated about 250 yards west by north from 
Koou~bri  spiral tower, 

B. M. No. V. of Captain Snarly's leveb 
fro111 liasmore t o  .laeobabad, in front 
of ruined Ghnrri of Doodur-ks-kote, on 
road to ICasmore. 

Uppe~. Srciface of Pillar..-It is situntetl 
on the left bank of the Indus to  thc  
north-east of the village of Raoti, in t he  
Oobaore Iiardary, llori Collectorate, ])is- 
tr ict  of S1riltarl)oor. Tlre tower is 29.75 
feet above the  lnarkstone in the  gronnd 
floor. 

LTyller Str?face of Pillar.--It is sitnatetl 
on an extensive plain far removed from 
1ral)itation. The ncsreut vi1l:rge is 1Ci1nbi 
or lioombi, about five nlilen to the so~rtll 
soutll-\\,cat. The to\ver i~ 30'00 fcet 
high above t l ~ e  nrarkstonc in thc ground 
floor, :mtl is in tlrc ICa~r~~ore  ICsrdary, 
Jncol~a11;ld District, Upper Sincl. 

L>lwr Strrfnce of Pillar.-It is aitrr:rted 
on the lantls al~pcrtaini~rg to the s~na l l  
vi1l:tgr of RIIIII:~ Aill:l(l, :111ont 250 yartls 
to  thc no~~tlr .  I t  in in the linsmorc~ 
linrdary, Jac.ol~:rl)nd 1)istrict. Tlre tower 
is 26-82 fcct above gronlid ~nnrlcstone. 

Qro?rr~d L s ~ v l  Mnrksfotze.-It is sitnntetl 
nhont hul f u mile west of the s111;111 town 
of linsnrore. The tower i~ 29.44 feet 
lrbove the gromrd level markstone. It 
is in tlre Knnnrore IZnrdary, District 
Jt~cobahatl. Ul~pcr Sind. 



Names of Stations. 

. - 

Kasmore Bench Mark . 1 76G .,. 

Longey-ke-koo Canal B. N. 

Re~nnrks  and Descriptioi~s of Strttions. 

B. M. No. XX. of Canal line of levels to 
Jacobabad, situated about 200 yards 
north-east of Sowars' lines a t  Kasmore. 

B. M. No. XVIII. of Captain Soady's 
Canal line of levels, situated a t  Lnngey- 
ke-koo, 350 yards south of point where 
road from New Kasmore t o  Lungey-ke- 
koo joins road from olcl I<asmore to 
Shawali. 



S E C T I O N  11. 

Leaving Kasmore, the levcls follow the main road to Sha,wali, aand 

t,l~ence to Dehra Gazi Khan, vi8 Kin, lfoorgl~ai, Raja,npoor, and Jampoor, 

  as sing midway between Mithan Kote and the Station of Asnee. 

The Survey Stations on this Section mcre not built when the levels 

were talten, but mcre subsequently conilectcd with the Bench Marks by 

trigonomctrical observations. 

The line of levels Lies entircly on the west bank of the Inclus from 

Karachi to Dehra Gazi Khan, and then crosses to tlie east bank, near 

thc ferry on the road to Mooltan. 



DcAra Gnai KAan ; f r o m  Shazuali to  Towsa. 

Names of Stations. 

Shawali T. S. . . . 
Lat.  28' 27' 2.1". 
Long. 69' 47' 4". 

Shawali Cannl R.  B1. ... 
Lnt. 2U0 27' 38". 
Long. 69' 46' 6". 

Nnzir rla posht H. 9. ... 
Lat.  28' 33' 50". 
Long. 6'3' 41' 45". 

TiIinni T. F. ... 
Lst. 2n0 3 I.' 1.5". ... 
Long. 69' 53' 14". ... 

Kin Benrlt Mark . . . 
L H ~ .  28' 35' .MY'. 
1,rmg. 6'3' 55' 50". 

Remarks aud Descriptions of Stations. 

1 

Upper Strlface of Pillor.-It is ~itnated 
about 20 yards from the right bnnk of the 
Indus arid 0 ' 8  of a mile north north- 
east of the  village of Shawali. I t  is in the 
Sub-Division of Mithan Icote, District 
Dehra Gazi Iihan. Tlle tower is 2t1.86 
feet above the  ~nnrkstone in the grou~iil 
floor. 

B. M. No. XXXI. of Captain Soadg's 
Canal line of levels in plains near Sha- 
wali. 

Upper Surface Markstone.-It is situnteil 
on the  highest point of an irregular 
mass of low limestone hills, far from any 
habitation. The nearest places being 
Shnwali and Icasmore. This tract of 
country belongs to  Dost Ali, the Chicf 
of the Rlazari tribe, who resides a t  n0.i- 
hnn in the Sub-Division of Mithan Icotc, 
1)istrict Dehrn Oazi Khan. The upper 
~l~arks tone  is 44 feet above thc lower 
one . 

Upper S~ofoce of Pillor.-It i~ uituatetl 
on n c1r:lrctl plot of gror~nd in t l ~ c  midst 
of a dcn.se firrest, i~l)oat l a  milcs fro111 
the  halnlet of RIinni to  the north-east. 
I t  ia in the Sn1,-Division of Mithnr~ Ih te ,  
District J)ellrn Gnzi I<l~an. T l ~ e  tower 
is 28.00 feet above ground level mark- 
stone. 

H. M. sunk into wall of ruined enclo~r~re 
of pont a t  Kin, 0 feet from ~ntewny of 
enclosnre, nnd 05 feet from the ~nnin wwll. 
The ~ ~ i r f a r e  of fitone sunk ahout 1 foot 
helow surface of ruin, and covered over. 



Dehra Gazi Khan ; from Shawali to .Towsa. 

Names of Stations. 

Riwari T. S. ... 
Lat. 28' 38' 7". 
Long. 70' 1' 92". 

Madadalari T. S. .. . 
Lat. 28' 4.2' 12". 
Long. 60' 54' 31". 

Mirapoor T. S. ... 
Lat. 28' 4,s' 18". 
Long. 70' 3' 10". 

Badli nencli Mark. ... 
Lat. 2H0 4<5' 80". 
Long. 70' 7' 19". 

Chalterwrli T. 8. 
Lat. 28' 4.1' 4:'. 
Long. 'iOO 11' 29". 

HEIQHT ADOVE 
MEAN SEA LEVEL. 

Remarks and Descriptions of Stations. 

Upper Surface of Pillar.-It is situated 
in the midst of an extensive grass jun- 
gle, about one-quarter mile east of the  
village of Riwari. The town of Rqjl~an 
is about four miles t o  the  north-north- 
east. The tower is 3027 feet above the  
markstone in the  ground floor. I n  
the  Sub-division of Mithan Kot, District 
Dehra Gazi Khan. 

Upper Surface of Pillar.-It in situated 
on level ground surrounded with jungle, 
and very remote from habitation. The 
nearest place is 1l0,jhan. The outpost 
of Hando~vali is abo i~ t  fom miles north- 
west of the  station, which is in the  Sub- 
division of Xithan Icot, District l ) e h r ~ ,  
Gazi Khan. The tower is 27-00 feet 
above the  mar!istone in ground floor. 

Upper Suvface of Pillar.-It is situated 
abont 300 yards to  the west of thc Post, 
on the land appertaining to the village 
of Mirapoor, about three tnilev to  tlie 
south-south-east, It is in the Sr~h-di- 
vision of Mithan ICot, District Delirr 
Oazi Khan. The tower is 25.00 feet 
above  narks stone in ground floor. 

B. Rf.  bnried aborit eight yartls north of 
road, near the angle i t  make4 a t  the vil- 
lage of Badli. It bears 351)' and is dis- 
tant  nljont 530 yardn fro111 the northern- 
most tomer in tlie villnge. 'l'hree mo~rnds 
are erected round the B. M. tlie head of 
which is 1 foot below g r o u ~ ~ d  level. 

Upprr Snrfnce of Pillar.-It is situated on 
nn extensive island of the Intl~w, and is 
distnnt about three nnd a half ~ ~ i i l c r  south- 
east hy east from1 village of Chnker\vali. 
I t  in in the Sub-division of Mitl~nn Kot, 
District Delira Gazi Khan. Thc tower 
~ t a n d s  on a bmement 5.38 feet high, 
rntl is raised to a height of 21'69 feet 
above tlie markstone in tho floor of the  
banement. 



66 1 
Dehra Gazi Khan; from Shawali to Towsa. 

Namw of Stations. 

- 

Kaheeri T S. ... 
Lat. 28' 49' 22". 
Long. 70' 13' 48". 

Lnlgoehi T. 9. ... 
Lat. 28O 52' 59". 
Long. 70° 5' 22". 

Moorphai B. M. ... 
Lnt. 28" 65' 9''. 
L O I I ~ .  70' 18' 25". 

Hamidpoor T. 9. ... 
L a t  28' 57' A". 
Long. 70- 14' 7". 

LI 

Remarks and Descriptions of Stations. 

Upper Surface of Pi l la~ . - I t  is situated 
0.3 of a mile south-sonth-west of the 
sn~al l  village of Kaheeri. The town of 
Omerkote ia about three n~iles to the 
west. The tower is 31 00 feet above the 
markstone in ground floor. I n  the Sub- 
division of Mithan Kot, District Dehra 
Gazi Khan. 

Upper Surface of Pillar.-It is sitoated 
on a mound in an  extensive plain. The 
nearest place is Omerkote, about six 
miles to  the east. The tower is 22.92 
feet nbove the markstone in the ground 
floor. I n  the Bub-division of Mithan 
Kot ,  District Dehra Oazi Khnn. 

B. M. sunk in Moorghni, on high ground 
between road ant1 cmal, nenr shnrp 
angle in road, (where its direction 
changes from 260" to 2i0°,) nncl close 
to  kncha bridge over cnnal. The 
stone is sunk 1 foot below surface of 
ground, and is uurrounded with three 
mounds and a ditch. 

Uwer Surfnce of pillar.-It is sitrlnted 
in the mitlnt of an exten~ive forest, nbollt 
100 yards west of the militnr outpost 
of Hamidpoor. There i. no labitation 
near the atntion. The nenrest place 
Moorphai, nhont fonr mileu enst. The 
Cantonment of Aenee is nbont five miles 
north-north-east. Tho tower is 30.00 
feet a1)ove mnrkstone in ~ r o ~ ~ n d  floor. In 
the  buh-division of Mithan Kot, District 
D e h r ~  Oazi Khan. 
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Dehva Gazi KAan; from Shazuati to Towsa. 

Names of Stations. 

Dnggo T. S. ... 
Lat. 29' 1' 45". 
Long. 70' 23' 36". 

Gola T. S. ... 
Lat. 28' 53' 39". 
Long. 70' 22' 51". 

Goolshern T. S. ... 
Idat. 29' 5' 19". 
Long. 70' 16' 9". 

295.08 

Remarks and Descriptions of Stations. 

Rajnnpnor 13. M. ... 
Lnt. 29' 6'20". 
Lnng. 70' 21' 55". 

Ground Level Markstone.-On the  left 
bank of a branch of the Indus called 
Kancl~ani-ka-nalla, and about three- 
fourtl~s of x mile from right bank of river. 
The village of O o l ~  is about 0.4, nlile 
t o  south-south-west, village of Banka 
about one mile north-north-\vest, m d  the 
town of Mithan Kot about three miles 
north-east. Tho tower is 3479 feet 
above ground floor markstone. It is i n  
the Fub-division of Mithan Kot, District 
Dehrn Gazi Khan. 

30492 

Upper Suvface of Pi l la r  -It is situated on 
a low mound   bout one and n half miles 
north-east of thc village of Daggo, and 
about two miles south-east of thc vil- 
lage of Nasir Iiotlnh. The to\\-er is 
33.50 fect high xbove ground floor mark- 
stone. It is in the Sub-division of Mi- 
than Kot, District Dehrn Gazi Khan. 

Upper Surface of Pillar -It is situnted 
about five miles south-west of town of 
Itnjr~npoor, nnd about four miles north- 
north-west of Asnee; and derives its 
name from the locality called Gulshera- 
ka-Thool, abont two miles to the north- 
west. The tower is 26'18 fect nbovo 
ground floor mnrltstone. It is in the 
Sub-division of Nitllnn Kot, District 
Dchra Qazi Khan. 

B, M is s r~nk in ground before north of 
gate of town of Hnjunpoor, in line bc- 
tween two lnrgo old pcepul trees; nn- 
dernentl~ the c n ~ t  peepnl tree sIei111a 
the 1Zhang11nh of N o o r ~ l ~ n l ~ .  The stone 
i~ fil111k G inches below gronntl level, 
nnd is snrronnded by three mounds of 
enrth and a ditch. 



BeAra Gazi Khan ; from SAawali to Towsa. 

Nnmes of Stations. 

Ismail T. P. ... 
Le t .  29" 11' 16". 
Long. 70' 22' 27#. 

Uapola T. 8. ... 
Lnt. 29' 8' 18". 
Long. 70" 32' 14". 

Gangah T. 9. ... ... 
Lnt. 29' 17' 7". 
Long. 70" 30' 7". 

Faznlpnor R. M. . . . 
Lnt. 2'3' 17' e49". 
Long. 70' 29' 53". 

Islnmpnr T. 8. . . . 
Lnt 29' 26' 2". 
Long. iOO 28' 55". 

Upper Surface of Pillar.-It is situated 
about 0.2 of a mile south of the village 
of Ismail, and abut four miles west 
north-west of village of Eesun-ka-kotla. 
The tower is 32.05 feet above gronnd 
floor markstone. It is in the Sub-divi- 
sion of Mithau Kot, District Dehra Gazi 
Khan. 

Upper Surface of Pillar.-It is si tn~ted 
about 0.6 of n mile east of the villnge 
of Qapola, and about four milee south- 
east of village of Shikarpoor. Tho 
tower in 31.92 feet high above the mnrk- 
stone in the ground floor, and is in the 
Sub-division of Mithan Kot, District 
Dehra Uazi Khan. 

Upper Sfitface of Pillar.-It is situated 
about three-fourth of amile to  the south- 
east of the town of Pazulpoor, Thannnh 
Faznlpoor ; Tahsil Mithnn Kot, District 
Dehra Gazi Khan. The tower is 28'16 
feet high. 

Upper Sztrface of Pillar.-It is situated 
about 200 yards south of the town of 
Hiqjipur, and a1,out 100 yards enat of the 
domed tomb of Nur Mahomecl. I t  be- 
longs to the Thannah and T ~ h s i l  of I)rqjel, 
District of Dehra Gazi Khan. The tower 
is 25.62 feet high. 

B. M. sunk on east side of road, 374 yards 
from north gate of town of Fnxull~oor. 
The stone is sunk 6 inches below ~ilrfaco 
of ground, an(\ surronnded by tllrce 
mol~rlds of earth a r ~ d  a ditch. 

Upper Rrtrfnrr of Pillar.-It is ~itnated 
on the east nide of the villngc of Islam- 
pur, nhont three miles south-west of the 
village of Bokharn, and ahont five mi1e.q 
south-werrt of the town of Mahornedpoor, 
Thannah .Iampnr, T ~ l h ~ i l  I)qjel, 1)iatrict 
Dehra Oazi Khan. The tower is 26-21 
feet high 



Behra Gazi Kd,a?t ; f~om Sdavoali to Towaa. 

Names of Stations. 

Jalwala T.  S. ... 
Lat. 29' 24' 2gN. 
Long. 70' 37' 7". 

Mnho~nedpoor B. M. ... 
Lat. 29' 28' 27". 
Long. 70' 33' 2". 

Kambar Shah T. 9. ... 
Lat. 29' 32' 1". 
Long. 70" 35' 69". 

Dajel T. S. ... 
Lnt,. 29' 33' 22". 
Long. 70' 25' 21". 

Jampoor R. M. ... 
Lat 2R0 38' 50". 
Long. 70' 38' 6". 

nnlrlrn T. 8. ... 
h t .  2!)' 38' 42". 
Long. 70" 36' 42". 

$ I Remarks and Description8 of Btations. 
3. 

Upper Surface of Pillar.-It is situated 
about half a mile north-east of the well 
of the same name ; one and three-quarter 
miles west of the town of Rekh, and 
about one mile sonth of Bagliwalaku, 
Thaiinali Fnzulpoor, Tahsil Mithan ICot, 
District Dehra Qazi Khan. The tower 
is 25'16 feet high. 

B. M. sunk west of main road, about 330 
yards north of the branch from the 
main road to the encamping ground. 
The B. M. is sunk about 6 inches below 
level of ground, and sl~rrounded by three 
inounds of earth. 

Upper Sir9face of Pillar.-It is situated 
one-fiftli of a mile south-east of the 
village of tlie same name, and about 
three iniles south-west of Mogl~lan 
Icotla, Thannnh Jnmpoor, Tahsil Dajel, 
District 1)ehra Uazi Khan. The tower 
is 2958 feet high. 

Upper Strllfacr Markstone.-It is situated 
on the embnnkment of the tank a t  
Dnjel, east of the city, close to  a paka 
Shiwala in course of br~ildir~g. Thaiinah 
and Tahsil Dajel, District Dehra Gazi 
Khan. The upper inark is 32.85 feet 
above general level of the country. 

B. 11. is srlnk 6 inches below ground level 
on east ~ i d e  of road. 77 yards north of 
northernmost pillar of encamping ground 
a t  Jampoor. 

Upprr Strvfarr of Pillnr.-It is sitnated 
on the north-went extremity of a large 
mound, tlie site of an ancient city, two 
and a half iniles west of the city of 
Jalill)oor, and nl)ont half a mile west of 
the village of Fntteli Khan. I t  belongs 
to  the l ' l ~ n n ~ ~ n h  of Jampoor, Tnhsil of 
Dn-jel, Dintrirt of Dehra Gnzi Khnn. 
Yl~mmit of tower is 16.08 feet above 
grouild floor markstone. 



BeAra Ga.zi KAan ; from Slawali do Towsa. 
- 

Names of Stations. 

Din-lin-Kotla T 9. ... 
Idat. 2'3' 3'7' 32". 
Long. 70' 45' 51". 

Jlinknr T. 9. ... 
Lat .  29' 46' 40". 
Loug. 7u0 45' 53". 

Tobwnla T. 9. ... 
Lut. 29' 49' 46". 
Long. 70' 37' rl". 

Chootn Kot B. M. ... 

Nnharwnln T. 9. ... 
Lat. 2!1° 56' 21". 
Long. 'iUO 43' 9". 

-- - 

* 
l h n n r k s  and Descriptiolls of Stations. 

Upper Swface of Pillar.-It is situated 
about one-quarter mile west of the 
village of Din-ka-Kotla, or Din Shah 
Kotla, and three-tenths of a mile north- 
west of Loondi. It is in the Thnnnnh 
of Chota-ka-Kote, Tahsil and District 
D e h r ~  Gazi Khan. The tower is 27.33 
feet high. 

Upper Surface of Pillar.-It is situated 
one-tenth of a mile south.west of the 
small village of the same name, close to 
the road from Dehra Oazi Khan to Sheroo. 
I t  bclongs to  the Thannnh of Chota-ICot, 
Tnhsil and District of Dehra Grzi Khnn. 
The sn~ninit  of tower is 32 feet above 
ground floor markstone. 

Upper Surface of Pillar, which is 30'08 
feet above ground level mnrkstone. I t  
is situated close to the wcll of the same 
name in Thnnnah Chotn-Kot, Tahsil and 
District Dehra Oazi Khan. The large 
village of Mrna is distant three miles to 
the erst-south-enst, Khanpoor three miles 
to  the south, Jham one nnd r half miles 
to  north ; Fnhnran-ki-Bneti, three-fourths 
of a mile south-west, and Mochiwala one 
mile to  north. 

Sunk by enst side of rond to Dehrn Gazi 
Khan, where it takes a bend, about 4@ 
ynrds north of Choota Kot. 

Uppw Surface of Pillav, which is 29.66 
feet nbove markstone in groontl floor. 
I t  is sitoateil n little to the sonth of the 
well of the same nnme, r t  n distnnce of 
three-tentha of n mile north-enst of the 
village of Aliwalu or 1Jllah-ka-Kot, and 
nhout four miles north-en~t of Chootn 
Kot. I t  ie in the Kotwnli, Tahsil, and 
1)istrict of Dehra Oazi Khan. 
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Dehra Gazi Khan;  from Slawali lo Towsa. 

Names of Stations. 

Bhutewaln T. S. ... 
Lat. 29' 53' 53". 
Long. 70' 52' 4,5". 

Minn Bara B. M. ... 

Ilwala T. S. ... 
Lat. 30° 4' 6". 
Long. 70' 40' 58". 

norutta T. 9. 
Lat. 30' 2' 33". 
Long. 70' 50' 20". 

Dehra aazi  Khan B. M. ... 

Hotwnla T. 8. . . . 
Lnt. 30' 11' 29". 
Long. 70' 47' 1". 

Remarks and Descriptions of Stations. 

Upper Su9face 04 Pillar, which is 24.29 
feet above marlcstone in ground floor. 
It is situated close to  t,he well of the 
same name, three-tenths of a mile south- 
east of the villags of Kahiri, ill the  
Hotwali, Tahsil, and District of Dehrn 
Gazi Khan. 

Sunlc 1 foot below ground level, on west 
side of road, in grave-yard of Mian 
Barn, near Choohetra well, one and a 
quarter mile south of the village of 
Guggoo. 

Upper Strrface of Pillar, which is 28.70 
feet above ground floor markstone. It 
is situated close to the well of the same 
nanle, on the side of the road leading 
from Dc11ra Gazi Iihan to Viddore, a t  a 
distance of one-quarter mile north-west 
of the village of Chourotta, in the Than- 
nah of Yaroo, l'ahsil nud District of 
Dehra Gazi Khan. 

Gvotrnd Lr17el JIn~.k.sfone.-It is situated 
about a niile to sonth-east of the city 
of 1)ehra Gnzi Iihan, close to the small 
jugi of Dorat.ta, in the ICotwali, Tnhsil, 
and District of Dehra Gazi Iihan. Up- 
per 8urf:lce of to\ver is 29.16 feet above 
luarkstone in the ground floor. 

Imbedtled 1 foot helow lcrcl of ground 
hetween t.he gate and south-west bastion 
of Trea~ur~y,  and ndjoining the lat,ter, 
ahont 120 feet cant of mnnonry flower 
stand to t.lic nonth of. nnd fronting, the 
Dellra Gnzi I<linn Iintrl~erry.  

7Jpprr Sfr face  of Pillnr, wl1ic11 i~ 29.83 
fizct nbove ground lcvcl markstone. I t  
is sit,unt,ed clone to the well of the same 
name, abont 11alf n ~ni le  north-cast of 
the t,o\vn of l'ir Adal, in the Tl~annnh 
of Ynroo, Tallsil nnd 1)istriot of 1)ehru 
Gnzi Iihan. 

- 
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Deha Gazi KAan ; from Siawali to Towsa. 

G u h m a n  T.  S. 
Lat .  30' 20' 30". 
Long. 70' 44' 49". 

Khandikot  T. 8. 
J J R ~ .  30' 27' 2Yf. 
Long. 7u0 43' 48". 

Gadi T. S. . . . 
Lat.  30' 3k' 57". 
Long. 7U0 48' 4". 

Towsa T. P. 
Lnt.  30' 41' 
Long. 7u0 41' 

Lsngnwaln T. S. 
L3t. 30' 51' 28". 
Long. 70' 45' 46". 

1 Upper Surface OJ Pillar, which is 28.00 
feet above markstone in ground floor. 
It is situated close to t h e  small village 
generally known as Guhmanwala-ka-k; 
t o  distinguish i t  from the  larger village 
of Guhman, between Loond and Khandi- 
kot. The station is about three rniles 
south-west of I<nls, and the same distance 
due south of Rah~nan .  It is in the 
Thannah of Yaroo, Tnhsil and District 
of Dehra Gazi Iihan. 

Upper Surface of Pillav.-It is situated 
close t o  t h e  Por t  of Khandiwnle, he- 
longing to  Fasul  Ali Khan, of the 1,oond 
Reloorhees. It is in the  Thannah Yaroo, 
Tnhsil and District of Dehra (iazi Khan. 
The  summit of tower is 15.01 feet above 
markstone i n  t h e  ground floor. 

Uppel. Sfirface of Pillar.-It is situated 
between t h e  villages of Gadi, distant 
seven-tenths of a mile, and Makwal, dis- 
t a n t  ahout three-fourths of a mile. I t  
belongs to  the Thannah of Towsa, 'I'ahsiI 
of Bungur, District of Dehra Gazi Khun. 
The s u m ~ n i t  of tower is 2 5 5  feet above 
ground floor mark. 

Upper Sfrrfnce of Pillar.-It is situa,ted 
a t  t h e  south-eastern extremity of the 
town of Towaa. I t  belongs to the 
Thannah of 'l'owsn, Ttrhsil of Pongnr, 
District of Dehra (iazi l<han. The npper 
surface of tower is 21 feet ahove mark- 
stone in ground floor. 

Upper Sicrfnce of P;/?ar.-It is sitnated 
ahout 200 yards aonth of the  ~maI1 vil- 
lage of the  flame name, and one and 
R half mile uouth-went of N ~ ~ s s ~ e r - k a -  
hunti I t  i~ in the  Thannah of T o w ~ a ,  
Tahail of Sungnr, Diatrict of 1)ehrr aas i  
Khan. The npper surface of tower is 
24.38 feet above markstone in the 

Hoor. 



S E C T I O N  111. 

i!looxu$ergurh ; from TAul Dfegraj to  D6ra Din Panah. 

After crossing the Indus, near Dehra Gazi Khan, the line of levels 
traverses the eastern flank of the Iildus t,riangulation, through the Moo- 

zuffergurh District, to the Station of DBra Din Panah. 



H E I Q ~ T  ABOVE 
MEAN SEA LEVEL. 

Naines of Stations. 

Thul  Mepraj T. 9. ... 
Lat .  29' 15' 37". 
Long. 70' 40' 46". 

Abrin T. S. ... 
Lot. 29" 43' 11". 
Long. 70° 54' 41". 

Marn T. 9. .., 
Lat .  30" 1' 42". 
Long. 70' 59' 44". 

Khemwala T. 9. ... 
Lnt. 30" 9' 46". 
Long. 70" 59' 1.4". 

Remarks and  Descriptions of 'Stations. 

Upper Stcrface of Pillar.-It is aituated 
on the  left bank of t h e  Indus;  on the 
nor th  side of and  close t o  the village 
of the  same name. It  helongs to the 
Thannah and Tahsil of Seetpoor, Dis- 
t r ict  ?vIoozufferyurh. The summit of 
tower is 30.15 feet above markstone in 
ground floor. 

398.1 Upper Szrrface of Pil2w.-It is situated 
about one-fifth of a mile south-east of 
t h e  small village of Fhekh Mahomed 
Rnx Abrin;  about 200 yards east of the 
smell village of Doorgahiwala, and about 
two lniles south of the  larger village of 
Khujjur. I t  is in the  Thannah of Kin- 
jar, Tahsil and District of Moozuffer- 
gurh. Summit  of tower is 30.73 feet 
above markstone in  ground floor. 

Upper Stirface of Pillar.--It is situated 
on t h e  left bank of the  Indus, on a sand 
hill, rather  less than  one-quarter mile 
north of the  stnall village of Mara, 
close to  the  road from Ooo+jritt t o  Kin- 
jur ,  and about three miles aouth of 
village of ICoreiahee. It belongs to the 
Thannah of Kinjur, Tahsil and Ilistrict 
of Moozoffergurl~. The summit of towcr 
is 20.6 feet nbove markstone in ground 
floor. 

Gfroztnd Level Markstone.-It is sitrinted 
close to the  well of the same name, 
about #is-tenths of n mile west of the 
village of Cfoojrat, in Thannah of Mah- 
mntl Kot, Tnhsil Adu Kot, District 
Moozntl'ergurh. The nummit of tower 
ia 27.35 feet abovo ground level mark- 



Names of S t ~ t i o n s .  

- 
Mohana T. 9. ... 
Lat .  30' 17' 31". 
Long. 70' 56' 35". 

Mahiwala T. S. 
Lat .  30' 15' 47". 
Long. 71' 5' 0". 

Abnswala T S. ... 
Lnt. 30' 24' 18". 
Long. 71' 6' 4". 

Remarks and  Descriptions of Stations. 

Uppep Sfrrfnre of Pillar.-It is situated 
i n  the  midst of t h e  s ~ n a l l  village of 
Mohana, about three miles west of T a t t a  
Gumnni, in Thannah of Sanawn, Tahsil 
of Adu ITot, District of IIoozuflergurl~. 
The summit of tower is 26.14 feet above 
ground level markstone. 

Ground Level Mavkstose.- It is  situated 
on a sand ridge separating t h e  two small 
jugis of Mslliwala and Mahowala, dis- 
t a n t  about one-quarter mile from each, i n  
the  boundary of t h e  village of Bhukl~i .  
It is in Thannah of Sannrv:~, Tahsil 
Adu ICot, District Moozuflergurh. The  
sumnlit of tower is 25.70 feet above 
ground level mnrk. 

Cfrot~nd Level dfavkstone.-It is  situated 
on a high snnd hill, four-tenths of a mile 
sonth.east of the  well of t h e  same name. 
~ n d  about five miles south-sonth-east of 
t h e  city of Adu Kot. I t  is in Thannah 
of Sanawa, Tahsil of Adu Kot,  District 
of Mooxuffergnrh. The summit of tower 
is 25.37 feet above ground level mark- 
stone. 

U$prv Strlfare of l'illnr -It is situated 
close to  n smnll " j~ l< i"  I~clonging to  a 
ninn nnlncd Ninz, of the L'I~:~ndi:l 110- 
loorh t r ihc ;  i t  is witllin the 1~onnd:u.y 
of t l ~ e  v i l l ~ ~ g e  of Pari l~ar ,  which is dis- 
t,ant three 01- four milea to  t h e  east. 
I t  is in Thannah of 1)ira Din Pnnah, 
Tehsil Adu Kot, 1)istrict Mooznffergorh. 
S u ~ n ~ n i t ,  of tower is 28.79 feet above 
ground floor mark. 



Moozyfergurh ; from Thul Megraj to Bdra Din PanaA. 

DQra Din Panah P. 8. ... 
Lat.  30' 34' 2". 

Names of Stations. Remarke and Descriptions of Stations. 

Upper Mark.-It is eituated on the top 
of t he  north-west bastion of old kache 
For t  of Dhra Din Yanah. The bastion 
is  solid, and elevated 48 feet above gen- 
eral level of ground. A solid paka pillar 
is countersul~k into the  bnstion, 6 feet 
deep, and the  lnarkstone imbedded on 
i ts  surface. It is in the  Thannah of 
D i r a  Din Panab, Tahsil of Adu Kot, 
District Moozuffergurh. 
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S E C T I O N  I V .  

Zeia ; from B61.a Bijz Pajzah to Khairabad. 

The levels traverse the eastern flank of the Indus Triangles as far as 

Sandi T. S., (about 20 miles north-east of Dehra Ismail Khan,) and 

then proceed along the main road to Mahri and Kalabagh, vih Miamali, 

fixing the heights of several Stations of a secondary series of triangles 

along the' river, between Kalabagh and Dehra Ismail. 



Zeia ; from B r a  Din Panah to Khai~abad. 

Names of Stations. 

Sakhwaln T. 5. ... 
Lat.  30" 41' 41". 
Long. 71" 3' 33". 

Toori T. 5. 
Lat .  30" 43' 38". 
Long. 70" 53' 57". 

Farowala T. 9. 
Lat. 30" 49' 54". 
Long. 70" 68' 27". 

Alinni T. 9. . . . 
Let. 30" 58' 32". 
Long. 700 52' 6". 

Snkhwnln T. 9. . . . 
Lnt. 30" 57' 60". 
Long. 71" 0' 33". 

Remarks and Descriptions of Stations. 

Ground Level Markstone.-It is situated 
about three-tenths of a mile south of 
the  well of the  same name, m d  about 
three and a half miles east of Yahar- 
poor. lt is in Thannah of Sultankot, 
Tahsil and District of Leia. Summit 
of tower is 25.6 feet above ground love1 
markstone. 

Upper Surface 04 Pillar.-It is situated 
in the I<adir land of the Indus, in the 
midst of the sinall village of the saine 
name, about five miles froin Sultankot, 
nncl two miles from Ranja-ki-busti. I t  
is in the Thannsh of Sultankot, Tahsil 
and District of Leia. The summit of 
tower is 18'9 feet above ground level 
markstone. 

I 
Ground Level Markstone.-It is situated 

close to  the small village of the same 
name, nnd seven-tenths of a mile west 
of the  village of Jaisul. In Thannah 
Sooltankot, T ~ h s i l  and District of Leia. 
The summit of tower is 29.8 feet above 
the  groond level markstone. 

Upper Surface of pillar.-It is situated 
in the Kadir land of the Indus, between 
the  villages of Aliani and Thori, nt a 
distance of half a mile from each I t  is 
in the Thannah, Tahsil, and District of 
Leia. The summit of toser  is 23'3 
feet above ground level mark. 

CFro#wd Level Markatone.-It ia situated 
shout one and three-quarter miles east 
of the city of Leia, clone to tho well 
of the same name. I t  is in the Kot- 
wali, Tahsil, and District of Leis. The 
suminit of tower is 32 feet above the 
ground level murkatone. 



Jeia ; from Ddra Din  Pana i  to Kiairabad. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

Names of Stations. 

Shahpoor T. S. ... 
Lat. 31' 5' 38". 
Long. 70' 59' 6". 

Mahonled Sha T S ... 
Lat. 31" 13' 1V'. 
Long. 71' 3' 1". 

Raqua T. S. ... 
Lat. 31' 15' 4". 
Long. 70' 62' 8". 

.Jhirkil T. S. . . . 
Lnt. 31' 21' 14". 
Long. 71' 2' 13". 

Knaain T. S. ... 
Lnt.  31' 27' 31". 
Long. 71" 6' 7". 

Groiritd Lrt~el Ilfnrkatone. -It is situated 
th ree- te~l ths  of n wile north-west of t h e  
well of the snlne nnme, and about two 
and H half niiles nort11.weat of t h e  vil- 
lage of Sontok I t  is in Thannnh and 
Tahsil of nukkur ,  District Lein. The  
snlnmit of tower is 16.13 feet above 
marksto~le in  ground floor. 

Remarks and Descriptions of Btations. 

Ground Level Markstone.-It is situated 
on t h e  edge of tl?e Thull, close t o  t h e  
village of t h e  same name. and  about 
200 yards north of t h e  Salt Patrol  
Rangalow. I t  is in the  l'hannah, Tahsil, 
xnd District of Leia. 'She s n ~ n m i t  of 
tower is 28 feet abovo ground levcl 
markstone. 

Grozind Level Markstone.-It is sitnnted 
about tao . ten ths  of a mile south-east 
of t h e  sniall villnge of Mahomed Sha 
Koreyshi, and about three miles east 
of t h e  town of Karor. It is in t h e  
'I'hannah of ICaror, Tahsil and District 
of Leia. The  summit of tower is 20'23 
feet above ground level markstone. 

Upper Stirfare of Pillar.-It is situated 
on a small n:onnd called U t t u r  ping k a  
bur,j. being the  site of a n  old tower 
built by a man of t h a t  name, ahout 
three-tenths of a mile west of village of 
Raqna. I t  is in the  T h a ~ l n a h  of Karor, 
Tahsil and District of Leia. The sum- 
mi t  of tower is 30 feet above ground 
level markstone. 

Grortnd Lpurl Markstone.-It is situated 
on the  Thn11, a t  a distance of about 200 
yards sorlth-west of the  village of Jhir-  
k i l ,  in Thannah Karor, Tehsil and Dia- 

, t r ict  Leia. The s n m ~ n i t  of tower is 
28 5 feet above ground level mark. 



Zeia ; from Bdra Bin Panah to Khairabad. 

Rnrmi T.  8. . . . 
Lat.  31' 31' 25". 
Long. 70" 57' 29". 

Bhlikkur T. 9. . . 
Lat. 31' 37' ,C3". 
Long. 71" 5' 63". 

Segra T. 9. 
Jjat. 31' 45' 4". 
Long. 71" 8' 23". 

Amad 9 indi T. 9. 
Lnt. 31' 5'2' 43". 
Long. 7 1' 9' 54". 

Snndi T. d. . . . 
Idat. 3.3' 0' -lR". 
Long. 71' 13' 12". 

Remarks and Descriptions of Stations. 

Upper Su~face of Pillar.-It is situnted 
in the Kader land of the  Indus, south 
of the village of Rarmi, i n  Thannah 
and 'rahsil of Bhukkur, District Leia. 
The sulntnit of tower is 21 feet above 
mnrkstone in ground floor. 

Grozind Level Markstone.-It is situated 
in the northern extremity of the city of 
Bhukkor, 011 nn elevnted posit.ion, the 
site of an old liouae. Rhuklcur is the 
Head-Quarters of II Tal~sildul*i, and ie 
in the Lein 1)intltict. The sumnlit of 
tower is 22.9 feet nbove ground level 
~narkstoue. 

Ground Level Markstone.-It ia situnted 
on n high sand hill on the edge of the 
" Thnll," three-tenths of n mile north- 
enst of tile village of Segra, in Thannrh 
1)nrrin Khan, Tahsil Bukkur, District 
Lein. The summit of tower is 16 feet 
above ground level markstone. 

Cfror~nd Zevel n2arhtone.-It is situated 
uenr a Ziynrat, so called in the edge of 
the  Thull between IJansgrown to  the 
north ant1 Durria Khan to the south. 
It in in Thanllah Darria Khan, Tahsil 
Bnkkur, District Lein. The summit of 
tower is 26.6 feet above markstone in 
ground floor. 

Uroand Level Mark.~tone.-It is si t ~ i ~ t e d  
four-fiftha of a mile east of the village 
of Chap Snndi, and t,he uame diutnnce 
south-enat of the tomb of Pir  Rakhtiar, 
in T l l r n n ~ h  Knlloor, Tahsil Bhukkur, 
District Lei&. The rrummit of tower is 
21 feet nbove ground floor mark. 



Leia ; from Ddra B i n  Panah to Kiiairabad. 

Names of Statione. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

Miar~i T. 8. ... 
Lat. 31" 58' 56". 
Long. 71' 20' 37". 

Heto T. 9. ... 
Ltlt. 32" 2' 48". 
Long. 71' 27' 4". 

Mdani Secondary 9. ... 
Lnt. 32" 7' 23". 
Long. 71" 16' 47". 

Pipli Scconrlnry 9, ... 
Lat. 32' 17' 28. 
Long. 71" 23' 30. 

I ~Jhumra. Secondary S. ... 63'7.20 
Lnt. 32" 13' 8". 
Long. 71" 20' 4". 

Remarlrs and Descriptions of Stations. 

... 

Upper Suflace of Pillar.-It is situated 
on a high lnound in the Thnll of the  
Sind fagur  Doab, south-east of the ham. 
let  of Yaki Rfial~i, in Thannah IEulloor, 
Tahsil Uhukk~lr, District Leia. Miani 
is about t\vo miles east of the Military 
road from Dehra Ismail I<lran to  Shah. 
poor. The summit of tower is 28 feet 
above ground level markstone. 

Upper Surface of Pi l lar  -It is situated 
3.9 miles north-east of the village so 
called, on the Thull of the Sind Sagur 
Doab; i t  is within a few yards of the 
Military road fro111 Delim Isninil IE11an 
to  Shahpoor. The village of Iihussore 
is about fonr iniles to  the 11ortl1-east 
of t l ~ e  station, which is in Thannah 
l<ulloor, Tahsil Dhllkkor, District Leia. 
The summit of tower is 32 feet above 
markstone in ground floor. 

Upper mark in a masonry pillar 3 feet 
high. It is situated on the edge of t he  
Thull, on a sand hill a few yards north 
of the  village Mulani, and about three 
and a half miles south of the town of 
Kulloor. It is in Tl~annali of KuUoor, 
Tahsil Bukkur, Ilistrict Leia. 

Upper mark in a masonry pillar 2 feet 
high. I t  is uitnuted in t l ~ e  cerltro of 
the village of Jhamra, in l'hannah Pipli, 
Tahsil Mianwali, District Leia. 

Snrfnce of triangulnr pillar ~ ~ o r t h  of vil- 
lage of Pipli. Thannnh Pipli, Tahsil 
Mianwali, District Leia. 



Jeia ; from Bdra Bin Panal 20 Kdiai~a8ad. 

Names of Stations. 

Aloowali Secondary S. ... 
Lat.  32' 22' 12". 
Long. 71° 26' 36". 

Koondian B. M. ... 
Lat. 32' 27' 37". 
Long. 71' 3W 21". 

Minwali Secondary 8. ... 
Lat. 32' 3-1' 32". 
Long. 71' 32' 52". 

Rokri Secondary 3. .. 
Lnt. 32O 39' 49". 
Long. 71° 32' 49". 

Tadawdi B. N. 

Remarks and Descriptions of Stations. 

Upper marlc of a lnasollry pillar 3 feet 
high. It is situated on the western 
flank of the  village so called, near the 
edge of the  high ground. It is in 
Tharulah Pipli, Tahsil Mianwali, District 
Lei&. 

The stone is 18 inches long, and imbedded 
1 foot below the  surface of the ground, 
in a hillock on the west side of the 
town of Icoondian. I t  is distant 86 feet 
from the  north-west corner of the Salt 
Chowkey, and 168 feet west of the south- 
west bastion of a dislnantled Fort, on 
the  summit of which bastion is a '. T. 8. 
station. It is in the Thannah and Tah- 
ail  of Xianwali, District Leia. 

Upper surface of a masonry pillar 2 feet 
high. I t  is situated on the high ground 
bordering the kadir land of the Indus, 
about 80 yards north of Mianwali, and 
ncl#joining the enclosure of Ali Mnho- 
med's Ziyarat. The village of Bullokhcl 
lies to the  east. It is in the Thannah 
and Tahsil of Mianwali, District Leia. 

Upper mark in a mnsonry pillar 2 feet 
high. I t  is situnted on the site of a 
deserted town, seven-tenths of a mi!e 
enst of the present town of Rokri, in 
Thnnnah Moch, Tahsil Mianwali, Dis- 
trict Lein. 

Surface of a  tone 18 inches long, which 
is imbedded about 15 inches below the 
surface of the ground, in the compo~u~d 
of the Salt Agent's I%ongnlow a t  Tnda- 
wali village, north of the house, and 
under Rome small trees. 

Khnirebed B. M. ... Burface of stone R M., which is imhed- 
ded 1 foot helow the snrface of the high 
ground to  the north of Khnirnbntl vil- 
lage. It is covered with a lnoulld of 
earth, and a deep ditch is cut ronnd it. 

749'76 ... 



S E C T I O N  V. 

Deha I.ntail Khan ; from Tibti to  ~mark je l .  

The whole of the heights in this Section are determined trigonome- 

trically, from the nearest Stations on the east bank of the Indus which 

were fixed by the leveling operatioas. 



Dehra Ismail Khan ; from Fi6bi to Umarkhel. 

PII~WR T. S. 
Lat .  31' 33' 26". 
Long. 70' 48' 14". 

Tibbi P. 9. ... 
Lat .  30" 6Y 4V. 
Long. 70. 42' 15". 

~p 

Remarks and  Descriptions of Stations. 

... 

Fut teh  Khan T. 9. ... 
Lat.  31° 7' 9". 
Long. 70' 46' 39". 

. . . 

Jalwnla T. R. ... 
Lnt. 31' 21.'401'. 
Long. 7u0 48' 58". 

Chooni T. 9. ... 
Lat .  31" 15' 46". 
Long. 70' 43' 12". 

-- - - . - 

Upper Surface   ark stone.-1t is situated 
on t h e  centre and  highest of three 
mounds, about one mile south-west of 
t h e  village of Tibbi. The  mound is on 
t h e  edge of a ridge about 40 feet above 
t h e  plain, running parallcl t o  the hills, 
of which i t  apparently forms the  com- 
mencement. I t  is in  t h e  Thannah of 
Dehra Fut teh  Khan,  Tahsil Kolachi, Dis- 
t r i c t  Dehra Ismail Khan. The station 
consists of a kacha masonry platform, 
18 feet square and  44 feet high, with a 
central paka pillar 4 feet in diameter. 
on surface of which tho markstone is 
imbedded. 

Upper Surface of Pillar.-It is situated a t  
south-east extremity of town of Dehra 
Fut teh  Khan, close to  the  rourd  tower 
called " Nicholson-ka-burj." It is in 
Thannah Dehra Futt,eh Khan, Tahsil 
l<olachi, District Llehra Ismail Khan. 
The summit of tower is 27.75 feet 
nbove ground level mark. 

Upper Surface oj' Pillar.-It is situated 
close to  a paka well a t  the  eastern ex- 
tremity of the  village of l'urwa, in 
Thannah Mecrnn, Ta11sil nlld District 
Dchrn 1sm;ail I<han. The sunin~it  of 
tower is 21.88 feet above murkstone in 
grouod Hoor. 

Upper Surfnce of P/ lar .-I t  ia situated 
about 3UU y ~ r t l s  west of the small village 
of the srnle name. on t h e  road leading 
from hleeran to  Kal~ir i .  It is in Than- 
nah hleerrtn, 'l'ahsil and 1)istrict Oehra 
l s ~ n a i l  Khan. 'I'he ~rlmrnit  of tonrer is 
25 feet above markstone in ground floor. 

Upppr S n r f n c ~  of Pillnr.-It is ~ i t~ l la ted  
on the  mound on which the village of 
Cllooni stands. I t  is in the Thannah 
of 1)chra Futteh Khan, Tahsil and Dia- 
t r ict  of Dohra Ismail Khan. The 611m- 
mi t  of tower i~ 13.5 feet above mark- 
stone in ground floor. 

540.6 

... 

. . . 

... 

... 

. . -. - . 

532.4 

567.4 

542.7 

553.7 

- - 



'Deh~a Ismail Khan ;from Tibbd to UmarkRel. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

Names of Stations. 

Rhoda T. 9. ... 
Lat.  31. 4,O' 30". 
Long. 70" 53' 25". 

Muriali T. S. .., 
Lat. 31' 47' 48". 
Long. 70° 56' 41". 

Mandrn T. S. ,., 
1 , ~ t .  31" 55' 58". 
Long. 71° 0' 18". 

Shek Budin H. S. . . . 
Lnt. 32" 17' 49". 
Long. 70' 60' 4,9". 

R e m a r h  and Descriptions of Sttrtione. 

Upper Surface of Pillar.-It is situated 
on the right bank of t he  Indus, about 
one mile north-east of the village of 
Rhoda, and close to  the site of an old 
Khangah, which was destroyed in the  
flood of 1858. I t  is in the Thannah, 
Tahsil, and District of I)ehra Ismail 
Khan. The summit of tower is 20.96 
feet above ground level markstone. 

Upper Surface of Pillar.-It is situated 
on the edge of the river, on the  site of 
the  old village of the same name, about 
one and a half miles south-east of the  
Cantonment of Dehra Ismail Khan, and 
about three-fourths of a mile east of 
the  Jail. The summit of tower is 23.9 
feet above markstone in ground floor. 

Upper Slwface of PiIlnr.-It is sitnated 
600 yards north of the village of M a i ~ d ~ a ,  
in Thnnnah, Tahsil, and District of 1)ehra 
Ismail Khan. The summit of tower is 
25 5 feet above markstone in ground floor. 

l7pprr Sqrrfacc mark sf on^.-It is situated 
on the uvell known hill of Shek Budin, 
uometimes called Shah Dudin, and 
knourn by the Pathans as Mukdoom- 
ka-gaond. It ia the highest point of 
the range which divides Dur~noo and 
Murwut from the Dera-jat. The station 
is n few yards east of the Cluh House, 
and consists of R pakn pillar 3) feet in 
diameter, nnd 21 feet above the ground 
level. I t  belongs to  Thannah Pahnrpoor, 
Diutrirt Dellre Isinnil Khan. There are 
two good roads to  the  summit, one on 
the enst from Pnnnialn, the other on 
the  north from the  village of Aghzur- 
kheyl, in Murwut. 



Behro Ismail Khan; from B66i to  Umarkhel. 

Names of Stntions. 

Umarkhel H. 8. ... 
Lat  32' 25' 32". 
Long 71' 17' 49". 

Remarks and Descriptions of Stations, 

Upper Szvrface Markstone.-It is situated 
on the  Khussore range of hills on the 
right bank of the Indus, between the 
Koorrnm River and the Derajat. It lies 
about two miles west of the village so 
called, and is ascended therefrom by an 
easy but circuitous road. The station 
is marked by a pillar and platform 2 feet 
high. It is attached to  Choki Keeree, 
Thannah Paharpoor, District Dehra 
Ismail Khan. 

Mnidnn H. S. .. 
Lat  32' 51' 6" 
Long. 71' 10' 41". 
(Kobat District.) 

Upper Surface Marksfone.-It is situated 
on one of the highest peaks of the 
douhle range of hills which separates 
the  valley of Bunnoo from the valley of 
the Indus, between Kalabagh and the 
I<oorrnm River. I t  is on the eastern 
range, about one mile south-east of the 
village of Maidall, on the elevated table- 
land which connects the two ranges. 
The road ascends the hill rienr the 
village of Mittha on the south-east. 
The  tati ion consists of a paka pillar and 
platform 1 foot high. 



S E C T I O N  V I .  

Jhelum and Razuul Pindi. 

From the Bench Mark at Khairabad, a small village at  the foot of 

the hills adjacent to the well linow~l Salt Marts of Mari and Kalabagh, 

the levels proceed along the Ram1  Piildi Road, as f i~r as Nalta Toot, a 

hamlet of Pindi Gheb, and then diverge east\vards to Pari H. S. 

Passing Pindi Gheb and Mianwali (on the Doornail Road) they 

trend eastwards, via Kotli, to the Koosl~ialgurh Road, and follow i t  to 

within two miles of Futtehjung, when they turn illto tlie road over the 

Bara Chitta Range to Campbellpoor. About 14  miles from Futtel~jung, 

they leave the road, and cross the country in a direct line to the W e ~ t  

End Chuch Base Line, on the plain between Attoli and Hazro. 



A e b m  an3 3awuZ Pindi ; from Hari (on tAe indud) to CAud Base J b e ,  

near Bttok. 

Bani T. S. . . . 
Ls t .  32' 56' 15". 
Long. 71' 41' 56". 

Names of Stations. 

Sakesir H. 8. ... 
Lat. 32' 32' 35". 
Long. 71" 58' 37". 

Niki B. M. 

* M 
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Tsmen H. 9. . . . 
Lst .  32' 6'7' 11". 
Long. 72" 8' 28". 
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Upper Surface Markstone.-It is situated 
on the south-east peak of the low rnllge 
of hills on the left bank of the Indus, 
east of Kalabagh, from which it is dis- 
tant  in a direct line about five miles. 
I t  is in the  Mouza of Rani, Pergnnnah 
and Tappa of Bagi, Tahsil Talngang, 
Thannab Chakrala, District Jhelum. 
The station consists of a pakn pillnr and 
platform 2 feet high. 

U& Stcgncm Mark8tone.-It is situated 
od the highest point of the well known 
hill of t ha t  name, in the  Thannah of 
Koobakie, Mouza of Oochali, Tahsil of 
Talagnng, and District of Jhelum. The 
road lending up to  the station commences 
near the village of Chitta, which is 
situated on the lake in the Soon valley. 
The top of pillar is 4 feet above the 
ground. 

Stone B. M. imbedded on the  eastern edge 
of the Kalahagh Road, near the Falt 
Agent's Bungalow a t  Niki, and 73 feet 
from the north-west corner of a small 
building occ~lpied by Customs Chupru- 
sies. 

Stone B. M, imheclded in ground adjoin- 
ing the enclosed tomb of l<aadnm Sllah 
to  the north. The tomh is sonth of the 
rosd, and faces the village of Phama- 
hamdsli, which liea about 200 yards to 
the  north. 

Upper Sztrfnce Markstone.-It is s i t~~a ted  
on a slightly elevated piece of ~ o u n d  
ahout three miles south-went of the 
large village of Taman, in the Thannnh 
of Taman, Tabuil of Talagang, and Dis- 
tr ict  of Jhelr~m. The ~arface  of pillar 
is 2 feet above the ground. 



Jlelum and Bau)ul Pindi; from Mari (on tAe Indus) to Cltuch Base Line, 
%ear Attok. 

Js t la  H. S. 
Lat. 38' 4.8' 24". 
Long. 72' 25' 6". 

Sidhr H. S. 
Lnt. 32' 59' 4,3". 
Long. 78' 41' 31". 

Nnka B. M. 

Pnri H. S. 
L R ~ .  DRO n ' w l .  
Ironp;. 72' 18' 4.1". 

Reniarks and Descriptions of Stations. 

Upper Surface Mal.kstolze -It is situated 
on a low hill about three-fourths of a 
mile soiith of the well know11 village of 
the same name, in the Thannah and 
Tahsil of Tnlagang, and District of 
Jhelum. The summit of pillar is 2 feet 
above the surface of ground. 

Uppev Surface Marksfone.-Tt is situated 
on the site of the deserted village of 
Ajnala, in Moliza Sidhr, Tuppa, l'allsil, 
and Thannah of Chakwal, and District 
of .Thelnm. The large village of Mooncla 
lies about three niiles to  the south of 
the  station, and that  of Iihursar the  
sanie distance to the north. The sum- 
mit  of pillar is 2 feet above the s~wface 
of the ground. 

Upper Siivface Mark.rtoite.-It is situated 
on a low rnnge of llills about threeniiles 
south-east of the large village of Jha-  
mat, in Mouza Nari-ka-dok, Thannnh 
Mnknd, Tahsil l'indi Gheb, District 
ltawul Pindi. The village of Mnlewal 
lie# nbout four nnd a half inilcs north- 
enst. The summit of pillar is 2 feet 
above the  surfnce of ground. 

Stone B. If. imbedded a little sontli of the  
road, on the first liig11 grountl 11y the 
roadside ono ~ne r t s  in proceeding from 
Nnlcn tonrords Toot; the groiind is cnllrd 
Nulli, nnd is in the lnnds of AInlca well. 

Upper Szrvfnce Markstone.-It is sit,unted 
on the western extremity of a rrtnge of 
low p and stone hills, ~1 ,out  one niile nes t  
of the villnge of Yeri, in Mouza I'ori, 
Tuppn nnd Tnliail Pindi Gheb. Tlinllnnh 
Jund, District Raw111 Pindi. The town 
of Pindi Gheb is about sin miles north 
of station. The srummit of 1)lntform is 
2 feet above surface of ground. 



Jhelum and Rawul Pindi ; from Mari (on the Indus) to Chuch Base Line 
near Attok. 

Soorla H. 9. 
Let .  33" 23' 21". 
Long. 72" 39' 27". 

N m e s  of Stations. 

Pnthrijale H. 9. 
Lat. 33" 39' 25". 
Long. 7F 20' 38". 

Kotli B. I. 
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Remarks a n d  Descriptions of Stntions. 
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Stone B. M. imbedded about 30 yards east 
of t h e  road from Atfok, where the latter 
crosses aridge,  on which the  tri-jnnction 
pillare of Ningrinl, Rhair  Sha Thulli, 
and Kullarwali Thutti-Ningrial, Kul- 
larwali Thutt i ,  and Gungnwnli dhok are 
placed, east and west of road. The 
B. M. is imbedded between the pillars. 

a g o  
;I43 ( & B 

d p p e r  Surface Mark.9tofie.-It is situated 
on a range of low hills in the Mouza of 
Kundwnl, t'ergunnah nndTahsil of Pin- 
di G l i ~ b ,  T l~annah  of Jund,  District of 
Rawul Pindi. The nearest lnrge vil- 
lages are D h o o r n ~ l  t o  the  ~ o u t h  and 
Mulal t o  t h e  north. The station con- 
sists of n pnkn pillar 2 feet high and 
3 feet in diameter, surrounded by a plnt- 
form 14 feet square. 

Upper Sfcrface Markstone.-It is situated 
on a rnngc of low hills connecting Bi- 

I Iandri Chitti nnd Bnrra Chitti or Nilab, 
in the  Mo~lza of l<nlidili, l'ergunnsh of 
Attok, Tahsil Pindi Gheb, Thannnh 
Nari, Toppn Tutho, District RRWUI Pin- 
di. The road is  from the  south-west 
side of rnnge, and comlnences ahout one 
and r hnlf miles from the village of 
Kalidili. The dpper markstone is im- 
bedded in t h e  surface of a puka pillar 
4 feet high., 

B. M. is n large slightly convex stone, 
imbedded ages past on the  ari~nmit of 
north-enst hnrt.ion of the ruined Fort 
of Kotli, or Ra,jah Hodi'a Gnrhi, about 
10 miles south-west of Futtehjong. 



JAehm and Rawul Pindi ; from Mari (on the Indus) to CAuJ Base Line, 
near Atlok. 

Names of Stations. 

Baairah B. M. .. . 

Jabi B. M. 

Koua B. M. 

West End Chuch Base ... 
Lat. 33" 53' 12". 
Long. 72" 25' 22". 

Enst End Choch Bme ... 
Lat. 33' 67' 8". 
Long. 72" 32' 2". 

Remarke and Descriptions of Stations. 

Stone B. M. is imbedded on a, high knoll 
called Basirah, about two miles west of 
Futtehjung, in the: lands of the village 
of Sadkxl, where the Bohat Road bends 
almost a t  a right angle. The knoll ad- 
joins to the sout l~  a patch of cultivation 
called Chowee Miawali. 

Stone B. M. is imbedded on a ridge 
about 59 feet sooth of the point where 
the  Cnmpbel\poor nnd Futtel~jung Itoad 
cro~ses. The villagc of Jabi is situated 
a t  the northern extremity of the ridge. 

Stone R. M. is imbedded on the remains of 
an old building called Mahri, ac1,joiuing 
a wild olive tree, on the summit of an 
elevatio~i occr~pied by graves, to  the  
north of the village of Koua. 

Markstone ~t summit of vault, whirh is 
3.54 feet above the true mark on surface 
of pillar. It is situatcd on the south 
end of n i n o u ~ ~ d  south of tlre villnge of 
I<nloo (chota) in Cl~ucll, io tho Thxnnah 
of Hazro, l'ergunnalr Attok, Tuppa 
Hareli, Tnhsil Husslrn Abdal, District 
Rnwul Pindi. 

Narkatone nt summit of vnult, which is 
3.41 feet nbove the trne nlnrk on surface 
of pillnr. It is sitnnted on the south- 
ern clnd of a monnd in M ~ I I Z R  of Agzar 
in Chuch, Thannal~ Hnzro, Tuppn Sir- 
cnni, l'crgunnah Attok, Tahsil Hassan 
Abdal, District Rawul Pindee. 



Jhelntn and Rawul Piqttli ; from HUT; (on the Indim) to Chuch Base Line, 
near Attok. 

Names of Stations. 

Loiset H .  S. ... 
Lat. 33" 46' 44". 
Long. 78' 36' 19". 

Remarks and Descriptions of Stations. 

Upper Surface Markstone.-It is situated 
on the  range of hills immediately south 
of the  large town of Bhoorhan. It is 
in the  Mouza of Bhoorhan, Pergunnah 
of Attok, Tuppa of Haveli, Tahsil and 
Thannah of Hassan Abdal, District oE 
Rawul Pindi. The road to the station 
commences on the Bhoorhan side of the 
hill. The height of pillar is 3 feet nbove 
the  level of ground. There is another 
G T. station on the same hill to the 
north-erst, marked by a pillnr of stones. 

Khagrinnn H.  5. ... 
Lat. 33" 4.b' 12". 
Long. 73" 0' 6". 
(Hazara District.) 

Cl~ndgnrh H .  9. 
Lnt. 3n0 56' 55". 
Long. 72' &' 218". 
(Hnzara District.) 

! Upper Surface Mark.done.-It is aituntecl 
on the summit of t l ~ e  hill of t11:lt nnme, 
ant1 on the site of the Peert,han, in 1'c.r- 
gunnah of Qandgurh, Tliannal~ Dnrrhitti, 
and District Haxara. The best road is 
from the villnge of Uhofat, by the village 
nnd fortlet of Darchitti. The sum~nit 
of pillar is 2 feet above the ground. 

Upper Surface a rks tone . - I t  is uituated 
on the hill of tha t  name, the water-shed 
of which is the boundary between the 
districts of Hazrra anti Rawul Pindi. 
The small village of Icytla is about one 
mile south-west on the same I~ill. The 
road leading to t,he station commences 
a t  the  large village of Shadutta, in 
Thannah, Tahsil, and District of Rawul 
P i ~ ~ d i .  The summit of pillar is 2 feet 
above ground. 

... 3,9894 



S E C T I O N  V I I .  

BahazuuZyoov ; f rom illachka to Fazilka. 

The levels diverge from the Indus series at  Moorghai B. M., in the 

Dehra Gazi Khan District, cross the Indus a few miles below Mithan- 

kote, and traverse the district roads vil Ahmudpoor, Bahawulpoor, and 

Bahamulgurh. Only a few of the principal Trigonometrical Stations in 

the south of the district were ready t o  be connected, when the leveling 

operations were carried through Bahawulpoor. 



BaAawu&oor ; from Machka to Fazz'lka. 

Machka T. S. ... 
Lat .  28' 16' 42". 
Long. 69" 41' a". 

Dnowala T. S. ... 
Lnt. 2b0 20' 13". 
Long. 69" 62' 68". 

Serhin T. 9. ... 
Lnt. 28" 33' 33". 
Long. 70' 8' 8". 

Shnpoor T. 9. .., 
Lnt. 28' 43' 17". 
Long. 70' 21' 47". 

Upper Surface of Pillar.-It is situated 
011 t h e  left bank of t h e  Indus, on an 
Island covered with thick jungle. The 
village of Machka lies about three-fourths 
of a mile west, and Daolatpur about one 
and a hulf miles north of t h e  station. 
The  t.ower is 24.58 feet above thc ground 
level markstone, and is in  the  Bahawul- 
poor territory. 

Upper Surface of Pillar.-It is situnted 
on low flat marshy ground, covered 
with dcnse jungle. The village of Dao- 
waln is about a mile t o  south-south-west, 
and the  village of Rlobarek Bareh about 
two miles t o  t h e  aonth-south-east in the 
Bnl~awrllpoor territory. There is a base- 
ment  of solid masonry about 8 feet above 
t h e  level of t h e  ground, upon which the 
tower is raised to  a height of 22.38 feet 
from t h e  markstone i n  ground floor of 
basement. 

Upper Surface of Pillar.-It is situnted 
in an open spot of ground on the left 
bank of t h e  Indus, about one-third of a 
mile west of t h e  small village of Serhin, 
in  t h e  Bnhawulpoor territor;. The vil- 
lnge of Thool is about n mile to  the 
~outh-west .  The tower is 2690 feet 
above the  mrrkstone in ground floor. 

Ground Leoet Markstone.-It is nitllat,~d 
on t h e  left bank of tho Indus. The 
village of Thapoor is about hnlf a mile 
to  the  aouth-south-enst, Rnnppoor two 
mile8 south-east hy enst, nnd Mnssan-kn- 
Thool about 2.2 milcs north-north-east. 
The tower is 31.00 feet ahove markslone 
in floor of besement, end is in  the Baha- 
wulpoor territory. 
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BaAawuboor ; from M a d k a  to PazilrFa. 

Names of Stations. 

Taru T. 8. ... 
Lat.  28' 58' 29". 
Long. 70' 33' 23". 

Tibee B. M. 

Chuharlnr T. S. ... 
Lat .  28' 52' 52". 
Long. 79' 40' 52". 

Khanbila B. M. .. . 

Khanbiln T. S. ... 
Lnt. 28' 69' 13". 
Long. 70' 46' 49". 

HEIGHT ABOVE 
MEAN SEA LEVEL 

Remarks and  Descriptions of Stations. 

Upper B~crface o f  Pillar.-It is situated 
on a n  island formed by a branch of t h e  
Yunjnnd and i ts  present channel, and  
about two miles above t h e  junction ot 
t h e  Punjnud and t h e  Indus. The ham- 
le t  of Taru is about 0.8 mile to  t h e  
north-east, in the  Uahnwulpoor territory. 
The tower is 28'08 feet above t h e  mark- 
stone in t h e  basement. 

Stone B. M. is imbedded 100 yards east 
of the Post road from Mithankote t o  
Khanpoor, on high ground ~t the  soutll- 
west corner of t h e  hamlet of Tibbee 
(Yarowaln), which is in the  Kardari of 
Sirdnrgurh, as included in t h e  bounds 
of Hajipoor villnge. The grenter por- 
tion of t h e  hamlet is attached t o  Ghaos- 
poor, District Bahnwulpoor. 

1 Cfrosrnd Level Marksbone.-It is situated 
about halt' n mile east of t h e  small 
hamlet of tha t  name, aborlt two miles 
north-east of the  town of Fnttehpoor. 
nnd thc  Rame dishnce socth-east of t h e  
town of Kedirpur, in t h e  14:1ha~volpoor 
territory. The sutnnlit of tower is 24 
feet above ground level mark. 

Stone B. M. imbedded under a large Pee- 
pul tree on the  8011th-west edge of t h e  
town of Khanbela, in t h e  Bahawulpoor 
territory. 

Ground Level iilarkstnne.-It is situated 
about one and a half miles n o r t l ~  of t h e  
town of Khnnhela, in the  Hnha\rulpoor 
territory. The summit of tower is 
25.88 feet above t h e  ground level mark- 
stone. 
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BaAawu&oor ; from Macika to Pazi Aa. 

Names of Statione. 

Lonjlwar S. . .. 
Lat .  28' 48' 20". 
Long. 70' 3 1' 60". 

Laloownli T. 9. .. 
Lnt. 28' 43' lY1. 
Long. 7b0 41' 59". 

Kundani T. 9. ... 
Lnt. 28" 49' 38". 
Long. 70" 49' 33". 

Mngreja S. ... 
Lnt. 2R0 57' 2 t". 
Long. 70' 56' 36". 

Pnphrn 9. ... 
].at. 29' 5' 49". 
Long. 70° 58' 13". 

Remarks and Descriptions of Stations. 

Ground Level Maqakstone.-It is situated 
on nn ope11 grassy plain in the I<nrdnry 
of Gaospoor in the Rahawulpocr Terri- 
tory. The village of Lanjiwar is about 
half R mile south-east, and that of 
Koreislli about three-fifths of a mile 
west-south-west of the tower, the sum- 
mi t  of which is 30'13 feet above ground 
floor mark. 

Ground LeveZ Markstone.-It is situated 
within the s m ~ l l  village of the sane  
name, about five miles north of the 
town of Ichanpur, in the I%ahawulpoor 
territory. The summit of tower is 
30.96 feet abovo the  markstone in 
ground floor. 

Ground Level Markstone.-It is situated 
in R trnct of open jungle about one 
mile west of the smell v i l l a ~ e  of the 
same name, and ahout three miles south 
of the town of Paka Lar. The sum- 
mit of tower is 25.85 feet above the 
ground level markstone. 

Ground Level Mark.~tone.-It is situated 
close t o  the hamlet of the same tlnme, 
about one nnd n half miles east of the 
town of Allabad, in the Bahawrilpoor 
territory. The ~ u m m i t  of tower is 
30.54 feet above ground level mark. 

Cfrotind Level Marhtone.-It is situated 
nhoiit one and a half miles north-north- 
west of the village of Minni. in the 
Bnhnwulpoor S t ~ t e s .  The summit of 
tower is 25.04 feet nbov'e  round level 
mark. 

.- -- - . - - - --- --- 

HEIGHT ABOVE 
MEAN SEA 
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Baiawuboor ; from Machka to  Faxilka. 

Names of Stations. 

Chani Khan T. 9. 
Lat. 2Y0 5' 14". 
Long. 71" 3' 14". 

Chani Khan B. M. 
Lat.  29" 6' 10". 
Long. 71' 6' 17". 

Ahmadpoor B. M. 

F i rhar  T. S. 
L a t .  29" 10' 34:'. 
Long. 71" lu' 9". 

Noor Knnch T. S. 
Lat.  29" 13' 54". 
Long. 71" 18' 38". 

Jamrani B. M. 

Remarks and  Descriptions of Statione. 

Ground Level Markstone.-It is sitriated 
in nn extensive tract  of low jungle i n  
t h e  vicinity of t h e  town of C'hani 
I<l?an Ici Got, which lies ahout three- 
fifths of a mile to  t h e  north, in t h e  
Bahawulpoor territory. l 'he summit  
of t h e  tower is 28.45 feet above t h e  
n~arks tone  in  t h e  ground floor. 

Stone 13. M. imbedded on t h e  site of a 
deserted village crossed 6y t h e  road ]]ear 
C l ~ a n i  l ihan's  well. 

Stone B. &I is imbedded enst  of the town, 
on a 1not111d called I<ummnn Tibba, a t -  
t ac l~ed  t o  a ruined darelling, Kumman 
Hnveli, surrounded by tombs. The  
mound lies 50 yards north of the  Ah- 
madpoor nud B;thawulpoor Road. 

Ground Level Mnrkstone.-It is situated 
on one of a 1iutnl)er of s:~itd hills about 
tlirec quarters of a ~li i le  north-north- 
east of t h e  village of l'irhar, and nbont 
one mile east-north-cast of the  village of 
Dl~i~rg:{na. It is in thc  I i a ~ d a r y  of 
Gaospoor, in the  Unl~awrilpoor territory. 
The s o ~ n m i t  of tlie tower is 12 17 feet 
above t h e  ground level mark. 

Cfrotind Leuel 1Cin~ksfone.-It is aitnated 
in n level t ract  of Io\v jungle 11ort11 of 
t h e  torvn of Ahmadpoor, a ~ i d  takes i t s  
name from a few I ~ n t s  a short  d i s t a ~ ~ c e  
t o  the  ~oat , l~-\vest .  The villngo of AIul- 
kann lies nbout two nnd a half ntilcs west- 
north-west, and l'ir\rn nbout the  snlue 
distance east. The s u n ~ m i t  of the  tower 
is 29.67 feet above tlie ground level 
marlistone. 

Stone l3. M. is imbedded nenr the  &fosque 
ill .Inmrani, on t h e  wcutern cdge of the  
road from Ahmrdpoor t o  Unhxwulpoor. 



BaAawu&oor ; from Machka to Faxitla. 

Names of Stations. 

Datch Ilhnn P. 8.  ... 
1,nt. 29' 15' 27". 
Long. 71" 2%' 48". 

Bnhawnlpcror R. M. ... 
1 ~ n  t. 29" 22' 52". 
Long. 71' 41' 40". 

Baki Dera B. N. ... 

Khyrpoor B. M. ... 
L a t .  29'351 9". 
Long. 72" 16' 54". 

Knim Races k i  Got B. M.. 

Remarks and Descriptions of Stations. 

Markstone on surface of Paka Pillar, which 
is 3 feet above the ground. I t  is ~ i t u -  
ated on the  summit of one of a Kronp 
of snnd hills known ns Dateh mala l'ibbn, 
about seven-eighths of n mile west of the 
lnrge village of Mobarikpur, which con- 
tuins a small mud Fort. The height of 
the  mnrkstone ia 41 feet ahove the gen- 
eral level of country on the north. 

Stone B. M. is imbedded a t  the southern 
base of n mnsonry monument erected 
over an Englishman, who died dl~ring 
the march of Indian Troops to Cnndnhnr. 
The tomb, n conspicuous ohjcct, lies one 
and a l~nlf  miles west of the town of 
Bnhawulpoor, by the roadside. 

Stone B. M. is imbedded to the south-mest 
of the  villnge of Baki Dera, on the villnge 
side of the road from Bnhawulpoor to 
Ferozpoor. 

Stone R BT. is imbedded near Noor Mnhn- 
mad ki Got, across the road opposite nn 
old grnve-ynrtl called Rajan I<athnr ki 
Knbnristan, about one mile north-enst of 
the village of Shah Mshamnd ki Got. 

Stone B. M. is imbeddecl opposite to and 
north of the tow11 of Khyrpoor ; it is 
about 250 ynrde in n direct line from 
the Moulvie's Khangah, which bears 
150" north. 

8tone 13. M. is imbedded to the 8011th of 
the town of ]Cairn Haees ki Got,. I t  
in  didant  167 ynrds, and bears north 261' 
from the north-west angle of the fort. 
The northern Minaret of Kailn Rncee 
Mo~qne  in distant abont 172 yarda, and 
hears north 17' from the B. M. 



Bahawu&oor ; from Machka to FaziZrEa. 

Names of Stations. 

Cfolam Ali B. M. ... 

Noor Shah B. M. ... 

Mukhdoom B. M. . . . 

Boonga Alunl Shah B. M.... 

I'ir Khnlis B. M. 

Remarks and Descriptions of Stations. 

Stone B. M. is imbedded by the  road 
side, one mile south of the  village of 
Ismailpoor, and 300 yards east of a 
ruined dmelling, nnd two and three- 
fourths of a mile north-east of the town 
of Hasilpoor. 

Stone B. M. is imbedded north-east of t h e  I Canal, and adjoining the  sulall hninlet 
of Golam Ali, which is situated nbout 
two lliiles west of Sliuhur Fureed, and 
the  same distance south-west of Seealau 
ka bustee. 

Stono R. M. is sunk by the road side t o  
the enst of it, opposite Noor Shah's 
Kliangah. 

I Stone B. hf. is sunk near the road sido 
r.bout 300 yards north of Kasi~ulru vil- 

I lage. 
Stone B. Jf .  is sunk on the  road side about 

half a mile west of Muh-hdoo~n vill:~ge, 
and 300 yards south of a well of Sir- 
darrr Baloche. 

Stone B. K. is imbedtled 100 yard3 south 
of tile well of Oolnln Ilussein a t  Uoonga, 
Alnni Shah, which is about six nliles 
south-west of Bahawulgurli. 

Ground level markstone of a tower built 
a t  the jru~ction of the Sntlcj series, 
with the .Jogi 'l'ils mcritlional series, bu t  
not yet fixed by the priucipal trinngu- 
Intion. 

Stone l3. M. is i~nbeddrd in the northern 
slopc of a mor~ncl c ~ ~ l l r d  I1:llta l iot  a t  
I'ir I<halis, rind is tlixta111 350 yards 
soutll-wcrrt of Pir I<llt~lin I<lrang:111, ant1 
about seven ~nilea north-cast of t l ~ o  
tow11 of 13uhawulgnrh. 
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Bakawzdpoor ; from Mackka to Fazilka, 

Remarks and Deecriptious of Stations. 

Stone B. M. is imbedded on the north 
side of the  road, in tho grounds of the 
town of Gourlana, and is distnnt one and 
three-fourths of a mile north-west of 
GourdiLnn fort. The village of Soonaln 
Rai is distant three-fourths of a mile, 
and bears north 303O from the B. 

Stone B. M. is imbedded by the road side 
on the Bahawulpoor boundary. 

Names of Stations. 

Oonrdana B, M. ... 

Jnga ki Aihli B. M. ... 

-- - 

HEIGIIT ABOVE 
MEAN *EA Level. 
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S E C T I O N  V I I I .  

Ferozyoor District ; from FazilLa t o  Ferozpoor Ca fztonments, 

The line of levels follows the main road from Bal~awlpoos  to the 

Station of Ferozpoor. 



BaRawuZpoor ; from MacAka to Fazilka. 

HEIGHT ADOVE 
NEAN ~ E I  Level. 

Names of Stations. 

Jnga ki Aihli B. M. ... 

Remarks and Descriptiolls of Stations. 

Stone B.  M. is imbedded on the north 
side of the road, in tho grou~rds of the 
town of Gourlana, and is distant one and 
three-fourths of n mile north-west of 
Gourdnnu fort. The village of Soona~n 
Rai is distant three.fourths of a mile, 
and bears north 303' from the B. M. 

Stone B- M. is imbedded by the road side 
on the Bahawulpoor boundary. 



S E C T I O N  V I I I .  

Feroz~oor  District ; fiaom J'azilka to Fevozpoor Canto~z~rze?zts. 

The line of levels follows the main road from Bahamlpoor to the 

Station of Ferozpoor. 



Feroqoor ; from Fazilka to Feroqoor. 

Nilestone a t  Pnzilka ... 

Fazilkn B. M. ... 

Bodlall Noor Shall B. M. ... 

Mahnmnd lihan Vutoo B. JI 

Amira B. M. ... 

Lukha Dogur B. M. ... 

h'ein Kiln B. M. ... 

Summit of milestone which is imbedded in 
masonry, and designated 'I 249 miles to 
Delhi." I t  is situated on the Feroxpoor 
road, just opposite to the hospital, and 
on the eastern side of the  town of Fa- 
zilkn, about a quarter of a mile north- 
east of the  kacheri. 

Stone B. M. is imbedded opposite the 
kncheri, and near the hospital at  
Fazillia. 

Stone B. M. is imbedded on the north-west 
side of the rond near Bodlah Noor Shah, 
and south of old fort Jn~nal  deen ka 
kote. 

Stone B. M. is imbedded a t  Mahnmnd 
Khan Vutoo, which is about two miles 
south-west of the villago of Vutoo. 

Stone B. M. is imbedded in a mound on the 
south side of the road in the centre of 
Amire village. 

Stone B. M. is ilnbeclded on the ~011th 
side of the rond nhout mid.distnnce be- 
tween the  wells of Lultha Ijogur and 
Dudhia. 

Stone B. M, is imbedded on the northern 
edge of the halting ground ol)l)osite 
Mumdot, ant1 faring the soutlr front of 
the " Naia Kiln." 

FerozpoorCnntonrnent B. M. Stone B. M. is imbedded near the Sentry 

Horse ~rtill 'ry  line^. A slmnll tnnk 
with mnsonry gl~ata lies n few ya~.de to 
the weat of the stone. The east cntl 
of the ~iclc horse atal)les runs 1111 abreast 
of the stone. 



S E C T I O N  I X .  

From the Bench Mark in the Cantonment of Ferozpoor, the levels 
proceed dong the Grand Trunk Road to Ambala, via Loodiana. All 
the most l~ermaneat nlilestones by the road side mere connected, and 
Bench Marks were imbedded, as usual, at  distances of about 12 miles 
apart. The Daraoli and Tamalawala Towers of the Gurhagarh Meri- 
dional Series were connected, trigonometrically, mitli the Bench Marks 
at  Dugroo and Kalian. 
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3'eropoor to Bmbala. 

Names of Stations. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

Remarks and Descriptions of Stations. 

-- 

Ferozpoor 

66479 J 

Loodiane 

Ferozpoor 
1,oodirna ... 
Ferozpoor g) .. 
Loodiana 670.79 

... 

Loodinna 65 
.. . 

Fernzpoor Z3) ,, 
Lmdinna 
~erozpoor  ,. 
Looclinna 

701.91 

Ferozpoor 27 
o o i n a  49) 

Top of small maaonrj block behind mile- 
atone. 

Topofmilastone. 

Stone B. M. is imbedded on the north side 
of the road between the 15th and 16~h 
milestones from Ferozpoor, opposite KR- 
lian Chowky, between the  inner and 
outer ditches. 

Top of milestone. 

.-- 



F e r o y o r e  to Amla la. 

Rcinarka and Descriptions of Stations. 

Dugroo Thana R. M. . 1 717.26 1 ,.. 

Ferozpore 
Loodianr 
Ferorpore 
Loodianr 
Ferozpore 
Loodi~na 
Peroxpore 
Loodinna 
Ferozpore 
Loodiann 
Feroxpore 
Loodiana 
Feroxpore 
Loodiana 
Feroxpore 
Loodinna 
Ferozpore 
Loodiann 

Mainawala 

Feroxpore 
Loodiana 
Feroxpore 
Loodi~na 
Fernspore 
Loorliana 
Feroxporo 
Lootlian~i 
Feroxpore 
I~oorlinnn 
Feroxpore 
Lootlinnn 
Feroxpnre 
Loodi~nn 
Feroxpore 
Loodiana 
Ferozl)ore 
T~oodinnn 
Ferozpore 
Loodinna 

B. M. 

42 Mile- 
3 4 1  atone. 

g) ,' 

46 ,, 
30 1 
4.7 ,, 
29 1 

', 

51 
2 5 )  

Stone B. M. is imbedded on th s  southern 
side of the road, about 50 yards froin the  
north-cast corner of Dugroo Tl~rna ,  
wllich is situated between the  27th and 
28th lnilestones from Foroxpore. 

Top of milestone. 

Stone B. M. is iinbedded on the  southern 
side of the road, opposite the Thana, 
facing the encamping ground a t  Mnine- 
w ala. 

Top of milestone. 



Names of Stations. 

- - 

Jagraon B. M. 

Femzpore 611 , I E Loodiana 15 ? 
C 

Ferozpore 62 ,, 
Loodiana 14 
Ferozpore ,, 1 ! 
Loodinnn 13 C 
Ferozpore 64 ,, 
Loodiana 12 
Fernpore  

,, 1 Loodiana 11 
Dhaka Chowky B. M. .,, 

Loodinna 
Ferozpore 69 ,, 
i n  7) .,= 
Femzpora 70 ,, j D 
i n  6 )  

Remarks and Descriptions of Stations. 

Stone B. M. is imbedded on the south 
side of the road near the north-erst 
corner of chowky, near the T e K i  at 
Jagraon. 

Top of milestone. 

Stone R. M. is imbedded opposite the 
encamping ground a t  the 15th or Dhaka 
Chowky, Loodiana Division, on the 
northern side of the road between it 
and the Chowky. 

Top of milest-. 



Perozpore to  Ambala. 

Top of milestone. 

Remarks and Descriptions of Stations. Names of Stations. 

Loodiana B. M. ... 

Loodiana 12 
Ambala Milestone. ( 850.79 I ... I Top of milestone. 

HEIGHT MOVE 
MEAN SEA LEVEL. 

806.26 

Kado Tower Statiou ... 
Lat. 30" 46' 37". 
Long. 76" 6' 31". 
(Of Ilahoon Meridional Se- 

ries.) 

Dnoraha B. M. . 843691  . 1 Stone B. M. i~ imbedded opposite Daornha 
Chowky, No. 8 of the Puttinla territory, 
between i t  and the road, 

.z 2 
&?E 
A 

Amhaln 67 

Amhala 63 
Loodinna 19 

Lootlinna 20 
Ambala 61) 

t, 

2 .- 
a 

a m 

... 

86404 

14 Y . 2  
s z g  
P A S  ( 3 
n 

Stone B. M. is imbedded on tho northern 
side of the road, nearly opposite the 
junction of the Ferorpore and Ambala 
roads, near the  encamping ground. 

Top of milestone. 

... 

Milo- * 
stone. 1 

Ground Level .,ark.stonc.-The station is 
situated on the site of a descrted village 
in the Mouzn of liaclo, Pergunnab Tehsil, 
nnd  than^ of Pael m d  territory of Put-  
tiala. The s u ~ n ~ n i t  of the totver is 32 
feet above the ground level markstone. 

853.49 

3: , 1 
' 

2 2 853.75 

4 86.L.16 ) 

J o  I 
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-2 2 t, 
.d Names of Stations. 
,CJ $ 

g I R e m m k ~  and r*acriptioaa of St~tiona.  
h0 
P bD 
-e .g 

-- 
Loodinna 21) Nile- 7 , 861.36 
Ambala 50 stone. 2 
Loodiana 23 9 866.03 
Ambnla 4 3 1  I $ 
Loodiana 24 
Ambaln 47 O $ 86845 

L o i a n a  25 ., 
Ambnln 46 867.96 

& d  
Lmdi;.na 26 )  ,, I 2 867.53 
Ambnln 45 
Loodiilna ::) ,. J 871.10 
Ambaln 
Khunnnh B. M. ... 863.64 

Loodim. 28) 
Ambaln 43 
Looclinn1t30) 
Ambala 41 

Aml~nln 40 
Loodittnn32 
Ambrh 39 
Looclinnn35) 
Ambala 36 
Loodinna 37 
A I ~ ~ , I .  34)  
Barah B. M. 

Mile- 
stone. 

Amhala 3 1 )  

Amhala 

Amhala 27 

Loodiana 47 875.92 
J 

Top of milestone. 

Stone B. M. is imbedded on the northern 
side of the  road, a little to  the oast of 
the  Tehsil gate a t  Khunnah oncalnping 
ground. 

I TOP of milestone. 

Stone B. M. ie imbedded alongside the 
Thana. gate a t  Barah encamping ground, 
between the east eide of the Thma a~ld  
the Trunk Road. 

Top of mileatone. 



Perozpore to Ambala. 

Names of Stations. 

Oogana B. M. ...I 874,321 ... 

Mogul Serai B. M. . . . 

Loodiana 49 Mile- 7 880.99 
Ambda 22) stone. 
Loodiana 50 1 ,, 88440 
Ambala 21 J 

Loodiana :A) ,. Ambala 4 
Loodiana !:) 
Ambala Y 

Loodiann 54 ,, 
Ambnla 17) 
Loodima 65) ,, 
Ambnle 
Loodiana 66 g 886.01 
Ambala 

Ambala 14 
Loodiana 68 
A a a  1 :: 1 897.52 

I~oodinna 65 Mile- 
An~bnla 6 )  stone, 
Loo(1ima GG) ,' 
Alnlwtla ... 
Loodinna 67 ,' 
Ambnln 4,) ... 

Loodiana &I] 
Ambala J 

Amhala Church B. M. ... 

Arnbala Church step ... 

899.10 

Remarks and Descriptions of Stations. 

Stone R. M. is imbedded near the north-east 
corner of the Thana, opposite the encamp- 
ing ground a t  Oongana. 

Top of milestone. 

Stone R. M. is imbedded close t o  the Trunk 
road i r ~  front of the new Serai a t  the 
north-\vest corner of the encamping 
ground a t  Mogul Serai. 

Top of milestone. 

Stone l3. M. is imbedded 3 feet below the 
sr~rfnce of ground a t  a bearing of 2 s  
from the west,en~most door of the 
Church, and 75 ynrds distant. It ad- 
joins the westcrn wall of tho Church 
compound. 

Centre of npper (3rd) step of the western 
doorway of the Cllnrch tower, just out- 
side t l ~ e  wooden sill. 





S E C T I O N  X .  

Agnbala to D e h a  Boon vid Srriiaranjore. 

The levels of this Section originate at Ambala Church. Following 

the main road from Ambala thcy cross the Western and Eastern Jumna 

Canals as well as the Jumna River itself. Bench Marks have been laid 

down at the canals and at other points along the road, such as Jagadri 

and Sirsawa, and also in the Sallaranpore Church yard. 

From Saharanpore the line, still following the road, crosses the 

Sewalik range by the llohun Pass and descends into the Doon for a short 

distance and turning to the westward terminates a t  the east end of the 

Dehra Doon Base Line. 



Ambala to Dehra Boon. 

Names of Stations. 

Ambala Church .., 

Tomb ... 

Mnhdeo's Mark . . 
Chtapar ... 

Jagadri Temple ... 

Biksnpoor Well ... 

Sirsawa B. ?d. .. . 

Emtern Jumna Canal B. M. 

Elretern Jomns Canal B. M. 

Remarks and Descriptions of Stations. 

1 Centre of western door-nay. Surface of 
the upper step just outside the wooden 
door sill, 

I Top of south-east boundary pillar of the I encamping ground. 

Stone B. M. is imbedded in the south-east 
corner of the ericamping ground, about 
20 yards west of the pillar. 

Top of a suttee about half a mile from the 
encamping ground. 

Surface of plaster level. 

Top of south-west pi1la.r of the encamping 
gro nnd. 

Stone B. M. is imbedded near the Thana. 

Stone B. M. is imbedded a t  the chowkg 
opposite the encamping ground. 

Surface of the floor in front of the porch 
of a way side temple, about half n mile 
from the encamping ground, and near 
the new Serai. 

Stone B. M, is imhedded near the hridge of 
that nume, on the sorith side of the road, 
and west of the Western Jumna Canal. 

Upper sorfnce of maaonry of a well near 
the chowky. 

Stone B. M. is imbedded in front of the 
Serai door-way. 

Ct. T. gurney stone B. M ie imhedded near 
the bridge. east of the canal and north 
of the road. 

Surface of a perforated ntone nlab on the 
left hank of the canal fall. 



Am6ala to B e h a  Boon. 

Remarks and Descriptions of Stations. 

Surface of the stone slab on the west side 
of the south porch 

On the Saharan~ore and Dehra road. Top 
of stone. 

Top of stone. 

Ease of broken mile pillar. 

Top of stone. 

Stone B. M. is imbedded in a field near 
the village, ahout 12 yar& east of the 
new road to Mohnn. 

Stone B. Me is imbedded about 6 yards 
east of the new road. 

Stone B. M. is imbedded at  the head of 
the pass a t  the highest part of the old 
road above Shore's chowky. 

Top of pillar. 

Stone l3. If. is imbedded on the wcst 
side of the rond to Dehra. 

Qroltnd Letre1 Mnrkaton~.-Thin station 
is on the extreinity of one of the spurs 
of the Ghnti range. The Asan River 
winds round the foot of the spur. Tlie 
nearest village is Mohobarvahl, about a 
lnilc to the eastward. 

P 

Names of Stations. 

Saharanpore Church ... 

Saharanpore, 4th Milestone. 

Kylaspore B. h1 ... 

Mile- 
stone. 

rsaharanpore ... 6th 
... 7th 
... 8th ... 9th 
... 10th 
... 11th 
... 12th 
... 14th 
. I 

Bhntpoore B. 11. ... 

Mohun B. M. . . 

Shorepore R M. ... 

8th Milestone from Dehra. . 

Mohobawala n. M. ... 

Eaqt cnd Dehm noon Base 
line C l .  T. S. 

I,nt. 30' 17' R". 
Long. 78' 1' 1". 

- 

HEIGHT ABOTE 
MEAN SEA LEVEL. 

d 
CI 
o bo .- 

c a  
0 0  PA.; 

Q 

902.73 

912-07 

910.84 

916.79 
920.77 
927.68 
928.30 
935.13 
940.62 
917.27 
974t.79 
979.65 

95420 

1,4R9'10 

2,G0Ga31 

2,50479 

2,096*66 

1,967.65 

Sf :  
v e a l  

B f l  -- 
... 

... 

1 
1 
} "' 

1 
J ... 
) "' 

.,. 

... 

, 

... 

... 

.,. 





S E C T I O N  X I .  

The levels of this Section start from the ~~~~~~~unpore Church, and 
proceeding along the high road to lfeerut, collllect en route Bcnch Marks 
left at Deoban, lfoozufunugur, and Kutomlee, at which latter place 
connection has been made with the Ganges Canal levels. 

Two stone Bench Marks in the lfeerut Churchyard and a Mark at 
thc cntrance of the building itself, a,fford data for future reference. 

From lfeerut to Allyghur the line of levels coincides with that of 
the Grand Trunk Road throughout, except where for a, short distance i t  
passes along the ernbaidiment of the East Inclian Railway, nrith which 
conilection has been made at various points. Bench AIarlis have been lcft 
at Bool~nclsh~h~ and elsewhere, and nearly all the rnilestoncs have been 
connected. 

At Nlyghnr the lcvels close on a Bcnd  Marli and paka wcll in the 
encmphlg ground. 



Names of Statione. 

Saharanpore Church ... 
Mile- 
stone. 

'Saharanpore . . . ) 906.55 Nooznfurnugur 36 
Snhnranpore ... 2 1 902.35 
Moozufi~rnugur 35 ) 
Saharanpore . .  3)  gW.28 Mmznfurnngur 34 
Saharanpore ... 4 )  897.67 Bloozufurnugur 33 
Saharanpore ... 5 

I Moozufurn~~gur 32) 882.16 

Saharanpore ... 7 
~Moozufumugur 30)  888'12 

4 v 

:5 2 
35 
A 

,bD 

g g ,  
$ % g  
a 4 3 
h C( -- 

Snharanpore ... 8 
Yoozufurnugu. ... 29) 

b 

!3 bD 

'E& 
1.8 
4 %  
B a - 

Bhatkheri B. N. ... ... 

rgahnranpore ... 

s Paharanpore ... 
f! iMnoZnfilmupr.. . 
g Snharanpore .. 

~JIoozufiirnugur .. . 

Remarks and Descriptions of Stations. 

Surface of stone slab on the west side of 
the south porch. 

Top of stone. 

On the north side of the road about half 
way between the 7th and 8th milestones. 
Upper surface of inner circle. 

Top of stone. 

Subsidiary D. M. sunk on the sonth-west 
side of tlie road, about half way between 
the 8th and 9th milestones, near the 
village of that nnme. 

Top of stone. 



Names of Stations. 

Deoban B. M. ... 
Mile- 

$ yeaharanpore 

6th 
6th 
4'tll 
3rd 
2112 
1st 

Moozufurnugur B. M. ... 
~ivloozufilmugur. .. 1st 

... 2nd 
c; . .. 3rd 
?j I Parapet of Syphon ... ... 1 M ~ ~ ! ~ n l l g u r  ... 4,th 
2 1  ... 5th 

' I  ... 6th & I  
Begarnzpur T. S. ... I I Lat. 29' 22' 35" ... 
Long. 77' 44' 32" ... 

4 -/ (Of the Great Arc 
Series.) Mile- 

,' 9th 

I liirnce Bridge ... 
Mooxnf~irnngur 11 t h  
I " 12th , 

Remarks and Descriptions of Stations. 

- -  

Stone B. RI. is imbedded on the west side, 
a t  the junction of the roads from Bijnour 
and Meerut to Deoban. 

TOP of stone. 

At Rampoor village : Top of stone. 

Top of stone. 

4= u 

:5 E 
2 . L  
h0 

P b D  
a .9 
$, 6 
9 z g  
% A S  
n 
831.94 

837.08 

836.26 

829'14 

825.32 
82 14.11 
822.35 
822.07 
818.78 
796.87 

Stone B. M. is imbedded on the north side 
of the Poet Office, and near the Gex~eral 
Blilepost. 

Top of stone. 

t, 
5! 
M 

' 2  .;, 
Hq 
t . 2  

2 ;  
6 a 

... 

1 ... 

J ... 

Over a branch of the Ganges Canal. 

::::b: 1) . 
807.62 J 

Top of stone. 

PLinth of stone. 

Q~.otc~irl Level Markstone.-The tower is 
60 feet high, and stands on the ~riinmit 

1 of a sand mound close to the high road. 

Top of stone. 

Over a branch of the cnnnl, 
'Fop of stone. 
Parapet of a bridgo over a rnjbaha near 

thc Kirnee chowky. 

Top of stone. 



Names of Btrtions. 

Iiutowlee B. M. ... 

aallges Cnnal Milestone 
No. 62. 

Mile- 
stone. 

rMoozufurnugur 13th 
l.l.t.11 
15th 

$ I Parapet of bridge ... s 
2 Neerut ... 15th 
0 6 ... 1 kth g .  ‘a ... 13th 

E 'I ... 12th 
& 

II  ... 11th 
C: 

Syphon Bridge ... 
3 1 
.P I 
a Dhaor~ra Chowky .. 

"':rut ... 8th ... 7th . . 6th 
C 'I 

... 2nd 

Meerut Church ... ... 

Remarkg and Descriptions of Stations. 

Stone B. M. is imbedded near the bridgo 
of that name, on the left bank of the 
Ganges Canal, to the south-west of the 
Meerut and ltoorkee Road. 

Plitath of Stone.-The top of the stone is 
1.25 feet above the plinth. 

Top of stone. 

Over a branch of the Canal. 

Top of stone. 

Over R branch of the Canal, 15) miles from 
Yeerut. 

Top of etone. 

Over a branch of the Canal, between thc 
9th and 10th milestones from Meerut; 
parapet of drain bridge. 

No. 1 stone I3. M. is iml>eddcd in tllc 
north-west corner of the Church yrrcl. 

No. 2 ntone B. M. is iml~edtletl in tllc 
(111urh gnrtl, ncar the western wnll, 11.~ 

the entrance. 

A crow rnnrk on the snrfnrr of tllc stone 
s1:11, ol)l)osite the north pillar of the ccn- 
trnl wcat door-wny. 



Mile- 
stone. 

[Meeri~t . . . 1) 
Allahabad ... 389 

1Meer.t ... 2)  
Allahabad ... 388 

I Meerut 
Allahbad ... 387 

I E n  ::: 38:) 

Namee of Stations. 

5Meerut  ... 6 1 A l h a b d  . .  384) 
Meerut ... 7 
Al1sh.b.d ... 383) 
Meerut ... 8 
Allnhnbad . .  382 ) 
Meerut ... 9 
Allahabad ... 381) 
Meernt ... 10 
Al1ahab.d ... 380) 

Meerut 
I Allnhab~d 

FI Meeri~t 
Allnl~araa 

2i Meerr~t 
Allnhnbnd 
M c e n ~ t  

Allahahnd 
Mrernt 

Meerirt 
(Allnl~nhnd 

I TOP of stone. 

ltelnarlrs and Descriptions of Stations. 

C, 

Surface of plinth or inasonry block, i l l  whicl~ 
the stor~e is imbcdded. 

Top of stone. 

.d 

.!Y $ 
2 a  

Stone B. M. is im1)etlded in the fionth-enst 
corner of the encamping ground near 
the burdnshtkh~unn. 

i, ' 
ha 

h0 
P hD 

n -- 

1 1 ~ ~ ~ ~ ~ ~ ~  II. nf. . 

- 

6 9 2 9 4  . 1 Stonr TI. M. is irnhcrldctl n t  the ci1cn111l)ing 
grnl~ud 011 thc south-~vcst sitlr of tlic 
rontl. 



Namw of Stations. 

* w e e r u t  4 , Allnhebad 
Meerut 

- Allahnbad 

Remarks and Descriptions of Stations. 

Mile- 
stone. ,.. 19 

. .  
] ... 21 ... 3693 
... 23 

367 5 
2'k) ... 366 ... 25 

.. , 365 I ... 26 

... 364) ... 27 
3 

(fal~oli B. &f. ... ... 

699.56 

696.92 

695'12 

691.25 

693.44 

687.30 

6(XI.M 

690.10 

[Meenit ... 28 688.71 1 road opposite the Thane. 
Allshnbad ... 3621 
>leerut ... 29 686.62 

.c Allnhnhnd ... 361) 
bO bleernt 

30) 
687.46 AIlshnhd . 360 I Meerilt ... 31 685,2D 1 Allnhnhnd ... 359 ) 

... Top of stone. 

Meernt 669'97 

68052 

-- 

... 
7 
) ... 

J 

... 

... 

. 

Surface of plinth, 

Top of stone. 

Surface of pliith. 

Top of stone. 

Stone B. M. is imhedded a t  the encnmping 
ground, on the south-west side of the 

J I 



stone. I I I 

Namee of Statione. 

Walipoor Bridge 

Becunderabad ... ) 
Boolundahuhr ... 
Meerut 
Allahabad : :  ] 
Meerut 
Allahabad :: ) 

Wnlipoor B. M. 

Remarks and Deecriptiona of Statione. 
* &  ' 
.b a$ 
m 
h0 P e n  
T,2 . 
2;s P A S  

FI 

rBoolundshuhr 
Lat. 28" 24' 

Meerut 

8 { Meerrit 
3 Allrhnbad 
$ Meerr~t 
2 Allahnhnd 
2 Mcerut 

Allrhabad 
Meerut 

6 All~hnhad 

Meerut 
Allnhabad 

t, : 
'c A 
Ha 

;.$ 
4 %  
d -- 

667.00 

669'15 

670.73 

. . . 

T. S. ... 
16". 
16". 
Arc 

.. . 

... 4-4 

... 346) 

... 45 ... 3451 ... 46 ... 344 1 ... 47 

... 343) ... 48 

... 3421 ... 49 

... 341) 

... 50 ... 3401 

... 61 

... 62 ... 338) 

... 63 

... 337) 

Over the Ganges Canal. Plinth of south- 
sont,h-west pillar; or level of spring of 
arches. 

... 

... 

Stone R.  M. is imbedded in front of the 
Toll Office, (a small building on the right 
of the south-west approach to the bridge,) 
about a yard from the souther~llnost pillar 
of the verandah. 

On the Boolundshullr and Delhi road. 
Top of stone. 

On the Grand Trunk Road. Top of stone. 

Gronnd Level Markstone.-" This station is 
" on the vaulted roof of an old mosque upon 
"the highest part of au elevated inound 
"within the city. Through the centre 
" dnme an aperture was rut, and a central 
" stone with a dot on brass sunk on a level 
"with the ground floor." 

Top of atone. 



. . -- 
Khoorjah B. M. ... ... / 647.16 I ... 

Names of Stations. 

Mile. 
(Delhi ... 52) 64&47 Allahabad ... 336 

Delhi ... 
53) 652.43 4 Allahabad ... 335 

Delhi . 54) 6ae.no 5 Allahabad ... 334 
$ Delhi ... 55) 646.86 

Allahabad ... 333 ' Delhi 

h ' Allahabad ... 331 ) 
"\Delhi ... 58 

Allohabad ... 330) 638'01 
+ 5 Delhi 

hllahabad ::: 3 3 )  640'53 

b Delhi ... 60 639.63 9 1 A a h a a d  . 328) 
Delhi 

& I Al,ahaba, ::: 3;; 1 643'44 

u 0 

1s g 
&?& 
phhp a 
-i2 .,j 
s 2 3 g  

P 

- .  
1)elhi - AIlahabad :.: 3;:) 636'24 

8 Delhi ... 63 
Chllahabad ... 325) 636'00 

- 

6 

i 
*G A 
FlS 

a g z  z 
$i 
R 

E. I. Railway B M. ... 

Mile 1 I 
Ddhi  . . 1 632.1g / Allahabad .. ... 323 

Mile 

Remarks and Descriptions of Stations. 

Stone B. M. is imbedded on the west side 
of the  road opposite to the dlk bunga- 
low, about 10 chains north of the junc- 
tion of the roads from Delhi and Meerut 
to  Agra. 

Top of post. 

Top of stone. 

Top of post. 

I Top of stone. 

Top of post. 

Top of masonry pillar in the centre of the 
ltnilway embankment 2,000 feet north- 
west of the Bomna Station. 

Stone R. M. iu imbedded in the encamping I gro~ald  near the palca well and close to 
the south.enst boundary pillar. 

Top of post. 

Top of #tone. 

- 



Names of Stations. 

E. I Railway, B. M. ... 

E. I. Railway Pillar ... 

Mile. 
(nellii 

a Allahabad I Uelhi 
Allahabad I Delhi 

d I Allahabad 

' Allahabad 
2 j Delhi ' Allahhabad ' I Delhi 
6 1 Allahab~d 

1 Delhi 
f! Allahahad 
8 1 Delhi 

(Allahabad 

Allyghur ... ... ... 

Allyghur ... ... ... 

Allyghur B. M. ... ... 

_ 

Remarks and Descriptions of Stations. 

A wooden peg in a masonry pillar in the  
centre of the embankment, 50 yards 
north of Kanowe Deota road level cross- 
ing. 

Top of kunkur-built pillar on the  embank- 
ment. 

Top of stone (or post ?). 

Surface of plinth or maclonry block. 

Top of post. 

Top of stone. 

Top of post. 

Top of stone. 

Top of post. 

Top of stone. 

Well in the encamping ground. A circle 
with the letters " R. M." cut on the 
outer edge of the surface of the masonry. 

'' O .  T. S." A circle with the letters - - - - cut on 
13. M. 

t.he inner circle of n1ssonl.y of the same 
well on !'the snrface of tlle largest block 
" of yellow storle." 

Stone l3. M. is imbedded on the 11orth-east 
siclo of the rond opposite the bardwht- 
khan& of the encaniping ground. 





S E C T I O N  XII .  

Btlyghur to Sironj via Dholepoor, Gwaliol; and Sipri. 

From a Bench Mark, imbedded in the Allyghur encamping ground, 
t o  Agra Cailtonment Church, the levels are carried along the high road 
by Sasni, Hatras, and Khandaoli, connecting in their course the Railway 
B. M. at Allyghur Engine-house, and the platform of the Goods Station 
a t  the Agra terminus. 

From Agra the levels proceed along the Bombay road, crossing the 
Chambal where the road approaches are being excavated, coniiecting 
Colonel Sanders' Monument a t  Maharajpoor, and fixing a Bench Mark 
imbedded at the base of the old Residency Flag Staff in Gwalior. 

Passing through the Lashkar or new City of Givalior, the levels 
again strike the great road, and ascend thc plateau of Centl*al India, pro- 
ceeding vib Mohona, Sipri Cantonment, and IColarus to Baclurwas ; whence 
they are carried to the south-west limit of the base line measured in the 
Sironj Valley, by way of Naia Serai, Shadaora,, Kachnar Serai, and 
Surental, the last a principal Station of the Great Arc Series. 



4 2 .  :; E 6 
Names of Statione. E! 

ha rP"p,- 
h0 a M i$ 

2.2 

n 

rAllyghur B. M. ... 

I E.  I. Railway B. M .... 

, Mile- 
I stone. g 1 2nd from Allyghur ... 

4 

Mile- 
stone. 

9th from Allyghur ... 
10th " " ... 
11th " " . . . 
12th " #' ... 

Mile- 
ntone. 
13th from Allyghur ... 
1.tth IS " .. 
15th " '' ... 
17th " " ... 
Mahadeo's Temple ... 
Mile- 
ntone. 
19th from A l l ~ g h n r  ... 

Vide page 123. 

Platform of the Engine-house a t  the Ally- 
ghur Railway Station. I t  is about 2 
feet above the level of the siirroiinding 
ground, and is defined by Mr. Shaw, 
District Engineer, as being " 101.00 on 
the Delhi District datum." 

Surface of plinth or masonry block in which 
the stone is imbedded. 

Stone B. M. imbedded 200 feet enst of the 
road, one mile and three-qnarters north 
of a most conspicuous bungalow owned 
by Mr. Nickterlein. 

Surface of plinth. 

Stone B. M. imbedded on the eaet eide of 
the road in the ruined enclosure cnlled 
Naokabagh, 1,100 yards north of Sseni. 

Surfnce of plinth. 

Rurfece of plinth a t  the north corner of 
the Court surrorrnding r temple, built 
by Eid Oopal, to the ellst of the road. 

I Surface of plinth. 

Stone R .  M. imhedded on the enat side of 
the r o d ,  nhout 100 gardn noutll of the 
20th milestone from Allyghur. 



Names of Stations. 

Mile- 
stone. 

r23rd from Allyghur .. 

I 24th " " ... 
25th " " ... , 26th ' " ... 
Kewulgrlri B. M. ... 

4 

stone. 2 28th from AUyghur ... 57441 
, 30th " " i ... 567.55 - 32nd " " ... 562.18 I 33rd t c  6c ... 561.06 

B Jowahirgurh B. M. ... 565.89 + E i 
P !  

Mile- 
stone. 
34,th from Allyghur ... 
37th " " .. . 

Khandaoli B. M. ... 
Mile- 
stone. 
4,3rd from Allyghur .. 
4,4.th " ... 
45th " " ... 
46th " '' ... 

E. I. Railway B. l f  ... 

Agrn Cnntorrment 
Church. 

Remarks and Descriptions of Stations. 

Surface of plinth. 

Stone B. M. imbedded about 30 yarde to  
the west of the  26th milestone from 
AUyghur. 

Surface of plinth. 

Stone R. M. imbedded on the  east side of. 
the road, in front of Mr. Sanders' In-  
digo Factory, on a small mound a few 
yards south of the Vats. 

Surface of plinth. 

Top of stone. 

Stone B. hf. imbedded about 3 feet north 
of the south-eastern boundary pillar of 
the encalnpiug ground. 

Surface of plinth. 

Stone B. M. imbedded on high ground 
ahont 225 yards west of the chowky of 
thnt nalno, wllich lies between the 4Tlth 
and 48th milestones. 

Surfnre of platfornr of " Goods Station" 
nt Agrn ltuilwny Terminun, ahout 4 feet 
nhore the rails, deflignated " reduced 
level 80  00, Agra District." 

Snrftlce of plinth a t  9 feet west of t he  
south door in a corner formed by a h ~ L f  
pillnr with the wall of the building. 



Namee of Stations. 

r S o l p m r  D. M. ...I 1 Agra District. 

Agra B. M. ... ... 

Birai B. M. ... I 
Agra District. 

651.04 

Seopoor B. M. ... 
Dholepoor Territory. 

f! 1 

Dholeponr H. S. ... ... 
Idat. 28" 3v 12". 
1,nng. 77O 52' 2". 
(Of the Orent Arc Series.) 
1)holepoor Territory. 

Stone B. M. imbedded near the north edge 
of a well in the  south-east corner of the 
Church compound. 

Stone B. M. imbedded on the east side of 
the  road, near the  8 th  milestone from 
Agra, about 800 yards south of the 
Mulpoor Thane. 

Stone B. M. imbedded about 800 yarde 
south-south-east of the village of that 
name, and about 50 yards to  the west 
of the road. 

Stone B. M. imbedded on the enst side 
of the road, opposite the road chowky 
of that name, about three miles north 
of Munia DBk Bungalow. 

Stone B. M. imbedded on the west side 
of a mound throrigl~ which the roadwq 
has been cut, ahout four miles north of 
Dhnlepoor. A chowky and small road 
bungalow stand on the east side of the 
mound. 

Upper marks ton^.-"This station is rritua- 
" ted on the eastern flank of the snme 
"range of hills with Gllrja Station, 
"known by the name of K~lapahar, 
" which runs east and west n l o n ~  the 
" northern bank of the Chalnhal River, 
' I  nntl tcr~ninates in low ridgrs and iqo- 
"1:~ted flats from two and a half to five 
" miles north.west of the town of Dhole- 
"poor. The utntion will be found on a 

rnnrpicnnrlu swell of this mess of Ilills, 
" nhont five miles to the sollth-west of 
" the town of Dholeponr, ahnrlt fonr miles 
"aouth of Lhe Canton~nent of the 1)llole- 
" poor Rana, and about three milos north 
" of the River Chalnbal." 



HEIGHT ABOVE 
MEAN SEA LEVEL. 

[Chambal B. M. .. 
Dholepoor Territory. 

C 
I 

I Chola Rerai B. M. ... 
Sindhia's Territory. 

{ 
Jora B. M. ... / Sindhia's Territory. 

( Colonel Sanders' MO-1 

i 
nument. 

Noorabad B. M. ... 
[Si~idhia's Territory. 

Qokr~lpoor B. M. .. 819'36 ... 
$ r~indhis 's  Territory. 

... 1,135.66 ... 

Qwnlior Residency B. M. 
Sindlria's Territory. 

Remarks and Descriptions of Stations. 

Highest point of a low rock on the left 
hank of the river, near tho cause-way 
leading down the bank to  the  water's 
edge. This point is about 2 fcet above 
the wint.er level of the Chambal river, 
and was left for the service of the Agra 
and Bombay road. 

Stone R .  M. imbedded about 50 feet east 
of the road, where i t  turns and descends 
to  the Charnbal. Chola Serni lies about 
a mile further southwards. 

Stone B. M. imheddcd about 50 feet to  the 
west of a Peepnl tree under which 
stands the l'eepulwali Chowky in the  
lands of Jora village. 

Surface of the east and upper corner of 
the pedi~nent of a nlonu~nent erected a t  
Bfnharajpoor in memory of Colonel San- 
ders, Bengnl Engineers. 

Stone B. M. imbedded on the west side of 
the road in front of the bungalow. 

680.81 Stone B. M. ilnbedtled close to and south of 
the manonry circle snpporting the Flag- 
stnti nt (i~v:~lior old Residency, about 
four miles north of the town. 

... 

Stone B. M. imhcdded on n knoll to  the 
east of the rn~r l ,  nhci~~t 130 y:~rds north- 
north.enntorthe s~n:~l l  villageof thnt name, 
\vl~ic.l~ lies on the other side of the road. 

Floor of the centre oper~ing of seven, in 
the pnrnpet on the ellst side. 

Stone D .  11 imbedrled on a smnll morrnd 
60 yards east of the r o d  in  front of 
Thakoor Fn t t e l~  Singh's gnriler~. 

Surfnce of foondntinn plilitll nr~tside and 
bclow the triple pill;~r a t  the south-east 
corner of the vera~~(I:ih. 

Stone IZ. M. imbed(1ed 20 yard4 east of the 
rond, and 90 east of a small bungalow 
near thc villnge. 



Deyrar B. M. .. 1,080.35 
Sinchin's Territory. I I 

rSnunlc Bridge .. 

Nohonia D. B. ... 1,019.71 I I 
Nohonia Briclge ... 1,016.58 1 I I 

1,096.57 ... 

Rhangurh B. M. ... 
Hindhia's Territory. 

1,10958 

Ohnmghat B. M. .. 
Sindhio's Territory. 

Pntam1)ara B M. .. 
5 Sinchin's Territory. a l 

Surface of the  north-east corner of the 
coping a t  the  end of the  parapet, of 
the  northern of two bridges over the 
Saunk water-course. 

e 1 
4 2 I Menoni Bridge ... 

Stone B. M. imbedded on the west side of 
the  road, 160 yards north-west of a dhk 
chowky which lies a mile and a half 
south-east by east of the  large village of 
Seysari. 

1,143 23 

1,337.77 

The 3rd step of the  north flight, lending 
into the verandah of the bungalow. 

... 

... 

1,309.41 

Surface of the  abutment a t  its jrlnction 
with the extraclos of the southernmost 
arch on the west side. 

... 

Stone B. M. imhedded 100 yards west of 
the  road; about midway between the 
Bhahgurh and Bhaiuuwara chowkies. 

Stone B. M. imhedded on a knoll just 
outsitle the hedge surrounding the d&k 
bungalow, and to  the north of it. 

Stone 13. M. imhedded on high ground 
about 150 gnrds went of the road. The 
village lies about half a mile to  the north- 
eaat. 

Floor of the centro opening of seven, in 
the weatcrn parapet, or level of the 
bridge tloor over the key-stone of the 
central arch. 

I 
Western pier head 3rd of 4 from north to 

south. Ahout 4 ~rriles from Sipri. 

8ipri El. 31. ...I 1,515.51 ... 8tone R. M. imhedrled in the north-enst 
Sir~dhia's Territory. corner of the tlAk hr~galow compoun& 

R few ynrds off the road. 
I _- --____- 



Sironj. 

Remarks and Descriptions of Stations. 

Western pier head 6 th  of 1 0  from north 
t o  south. 

Stone R. M. imbedded near the  Makhoond 
I ~ n l i  Chowky, on a ridge 2 miles north 
of Kolarus town. 

Inner edge of the 6 th  step below the  top 
of the eastern stairs. This is a fine 
stone well on the east side of the road, 
about 200 yards north of the  nullah. 

Stone B. M. imbedded about 150 yards 
west of the road, on a ridge t o  the north 
of the  village. 

Beading over the key-stone on the  east 
side of the first bridge south of the vil- 
lage. 

Stone B M. imbedded about 200 yards 
north of the d8k bungalow. 

Stone I3.M. imbedded in tha t  portion of 
the lands of Doongesrn, known as 1)oondi 
Imli, one mile west-south-west of tha t  
village. 

Stone R. M. imbedtled hy the way side 
ahoot half a inile noi~tli.west of the 
hamlet of that  nanle, nncl 58 lniles north 
of Shadnorn. 

Stone B. M. ilnl~nlded nn n ridge nbout I 
rnile sonth noatlr-enst of the  11nmlet and 
half n mile north-cnqt of an old tnnlc call- 
etl " Nnlc~talno," fro111 \\rhii-h the ridge 
talteq its nmne, n ~ l d  G a  iuiles north of 
1<11chnar Sersi. 

Stonen. M. iinbeddetl ahout 30 yards north- 
west of the hemlet of thnt nnmc, in tho 
Jngir of Ir~nmi Sahib of Aroon, 5 mile8 
north of JIognl Serai. This mark is 
covered with n cnir11 of stones. 

- -- - - - -- - - - - -- 

Names of Stations. 

'd ,-Seysai Bridge ... 9 I I(olarus B M. .., 
5 Sindhia's Territory. 

I<olarus Well ... 
a .  

a: 1 : ;< 
$? LakwRsa R. M. ... ' I SindhiaJs Territory. 

a ! I Lakwasr Bridge ... 

I3adnrnras B. M. ... 
8 ~Sindhin ' s  Territory. 

rnoonaasra B. M. ... 
Sindhin's Territory. 

AZZyghur t o  

HEIGHT ABOVE 
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_ _  _ 

Miapoor I3 M. ... 
SintUiia's Territory. 

LEVEL. 
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... 

... 

... 

... 

... 
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- - - - 

Katn rvn  T4. 8. ... 
Bindl~ia's Territory. 

Mohasa I3 M. ... 
[Sindliin's Territory. 

_ _ .- 



Names of Statione. 

Swental  H. S. ... 
Lat. 24' 14' 21". 
Long. 77' 43' 14". 

(Of the Great Arc Series.) 

Tonk Territory. 

S. W End Sironj ... 
Base Line 
La t  2.b" 4' 47". 
Long. 77" 47' 56". 
Tonk Territory.. 

- - -- 

Remarks and Descriptions of Stations. 

Upper Markstone -Is on an extensive 
range of flat hills rr~nning north and 
south, and apparently connected with 
tha t  of Kalianpnr The station is on 
the highest swcll and derives its name 
from the village of Snrental, which lies 
about 2 miles to  the north-north-east. 
Belnakheri to  the  south-west is distant 
about If miles, and Soroltho to the 
south-sooth-west about 2 miles. 

Upper Markstone.-This is one of the 
limits of the bwe line measured by Col. 
Everest in 1837-38. I t  is situated in 
the  criltivated lands of Parsora vil- 
Irge, Pergunnah Sironj. The villnge of 
Russli lies to  the north-north-west 3.5 
miles, Eklsod and Kachpura north-east 
3 miles, Baniadhana and Ekodia ~outh-  
east 1.3 miles, Bamaukheri north-west 
1.2 miles, and Parsora west 1.1 mile. 

HEIGHT ABOVI 
 ME^ SEA LEVEL. 
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... 



S E C T I O N  X I I I .  

Great Arc JiCeridional Triag,gulaliolz. 

This triangulation comprises the Northern Section of the Meridional 

Arc measured by Colonel Everest. 

The leveling operations have formed a connexion with the East end 

Dehra, Doon base line, the South end Sironj base line, and the trigonome- 

trical stations of Begarazpur, Boola,ndshuhr, Dholepoor, and Surental; 

the herein given heights of these stations are the leveled values, to which 

all other heights are referred, the intermediate errors of the vertical 

triangulation being corrected by propol-tion. 



( 134 1 
Great Arc Meridiona2 Biangulation, from S i ~ o n j  80 B e h a .  

N ~ W  of stations. 

@. W. E n d  Bnee ... 
Lat .  24' 4' 47". 
Long 77' 47' 43". 
Tonk Territory. 

Snrental  H. S. ,,. 
Lat.  24' 14' 21". 
Long. 77' 43' 11". 
Bironj District. 

N. E. E n d  Bnee , 
Lat.  21P 8' 54If. 
Long. 77. 63' 8". 
Tonk Territory. 

K a r n k h e t ~  H. 8. 
Lat .  23' 59' 46". 
Lonq 77' 46' 34". 
Tonk Territory. 

Remarks and Descriptions of Btatiolls. 

-- 

Upper Markstone.-This point denotes the 
south-west extremity of the  Base Line 
measured in  t h e  Pergunnah of Sironj in 
1837-38, and lies in t h e  cultivated land OF 
Yarora village. The village of Rusali 
lies t o  north-north-west 3.5 miles, Ek- 
laod and Icachpura t o  the  north-erst 
3 miles, Bania-dhana and Ekodin to the 
south-east 1.3 miles, Bamm.kheri to 
t h e  north-wcst 1'2 miles, aud Parsora to  
t h e  west 1.1 mile. 

Upper Markrtone.-Is on a n  extensive 
range of flat hills rnnning north and 
south, and apparently connected with 
thn t  of Kalianpoor. The stntion is on 
t h e  highest swell of t h e  hill, and dcrives 
i t s  nnlne froin t h e  village of Surental, 
which lies nhout 2 miles to the  north- 
north-east. Bemakheri to  the  soath.west, 
about I$ miles, and Sorokho t o  the south- 
south-west about 2 miles. 

Upper Markstone.-This station defines the 
north-enst extremity of the Base Line 
measured in 1837-38 in t h e  Pcrgunnah of 
Siroiij. I t  is situated in the cultivnted 
lands of t h e  village of Ra4jpur, which is 
distnnt from t h e  ntntion 0.7 mile to tho 
west. The village of Tal  Barodin lie0 
1.5 miles to  the  north-east, Thanarpoor 
andBinchnkheri t o  the  east-south-east,1.2 
miles, aud  Sialpur to  t h e  south 1'7 miles. 

Cpper Mavk.~fone.-The ~ t a t i o n  in which 
this  mark is placed will he fonnd on the 
eastern extremity of the elevated lands 
lying ahnut I+ miles to  the east of I{am- 
khera ant1 ahout 2 miles to the  gollth of 
Ladhora, north of Klia tthout 2 miles, and 
r,orth-we8t of Imlani 2 miles. 

--- A 
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Great Arc Me~icZional Friangzllation, from SIroqi to DeBra. 

Names of Stations. 

Rhaorasa H. 8. 
Lnt. 24' 8' 4". 
Long. 78" 3'8". 
Qwalior Territory. 

IZnliaiipoor 13. S. Observn- 
tory. 

Lnt. 29" 30' 55". 
Long. 77' 41' 33". 
S i r o ~ ~ j  District. 

Pnrcll~o H, S . . . 
Lat. 24" 16' 18". 
I,on,g. 77' 49' 41". 
Gwalior Territory. 

I landi~pnro H. 8. ... 
],at. 21: 25' 59". 
Imnp. 78' 2' :3Pt'. 
awalior Territory. 

Remarks and  Descriptions of Stations. 

- 

Upper Markstone.-Is on a low ridge of 
sandstone, and is a place well known in  
t h e  neighbourhood a9 having been t h e  
site of an ancient city, but  which is  
now a complete heap of ruins ; t h e  east 
part  of t h e  hill, however, though very 
poorly inhabited, still retains the  name. 
There are several slnall villages in t h e  
vicinity of this  station. B l ~ e r k l ~ e r i  t o  
t h e  north-west about 2 miles, Kiria t o  
tlle north-east ahout 2 miles, Salitra t o  
t h e  south-south-west about, 2 miles, and  
Sarkandi t o  t h e  west about 2 miles. 

Upper Illnrkstone.-This point is within 
t h e  observatory built for tnlting celestial 
observations. 

Upper Ilfai.ksfone.-This stntion is on a 
range of' flat hills lying ahoat  2 miles 
north of t h e  village of t h a t  name, nnd 
nbout 2 miles north of Pnngai, and ap- 
p:lrently on t h e  same ridgo on which 
ICalianpur and Surantal  are situated. 

This stntion is on a long rnnge of flat hills 
or table lands rnnning north nnd sooth- 
and ronnectrd with the  l ~ i g l ~  lands of 
Pnrdlio and Suvnntal in n sout11-\vest- 
erly d i ~  ection, and with the  Chenderi 
flntn in n north-easterly direction l ' l~ere 
nre several villnges around thin hill, viz., 
Jnklon and Nnndenkhern to  t h o  east 
nbout 2 miles, Bherltl~cri to  the  south- 
enst about 3 miles, Jnroli t o  the  ~ o u t h  
sor1t11-east about 28 miles, H ~roklieri  
~ o r ~ t l i  about 3 iniles, Tllalnnsa nnd Khar  
to  the  west nborlt 2 miles, nnd Hl1a11- 
ankhera t o  the  north-north-west about 1 B miles. 



Great Arc Meridional Triangulatiolc, from Sironj to DeAra. 

H E I Q ~ T  ABOVE 
MEAX SEA Level. 

Names of Stations. 

Dendheri H. S. ... 
Lnt. 2P 3R' 18". 
Long. 77' 42' 17". 
G~valior Territory. 

Pnl inrprh  H. 9. 
Lnt,. 2-k0 56' 7". 
1,ong. 77' 4.1.' 11.". 
Qwalior Territory. 

Hatiapnhnr S. ... 
Lnt. 21P 48' 47". 
Long. 77" 5fi' 56" 
Gwalior Territory. 

Rherkheri H. 9. 
Let. 2'k0 55' 37". 
L o n ~ .  5 i 0  28' 57". 
(iwelior Territory. 

... 

Remarks and Descriptious of Stations. 

Upper Markstone.-Is on a low detached 
hill about 4 miles north.cast of the 
town of Shadnora and about 6; miles 
north-west of the large village and 
Fort  of Puchnr. The village from 
which the st,ation takes its name is 
on the  eastern brow, and well known 
in the neigliboi~rhood as being the resi- 
dence of a Mohant and a horde of Sa- 
ninsis. There are several large tamn- 
rind trees on the top of this hill. The 
station is situated a few hundred yards 
south-west of the  Mohant's building. 

Upper Murkstone.-This station is on a 
commanding eminence, which rises above 
the high lands or ridge of flat hills lying 
nbout 2 miles south-west of Isagarh. 
Tho village of Piproda lies to the north 
about 2 miles, Jamdela Lo the 6011th- 
east about 3 miles, Amjera to t l ~ e  south 
about 2 miles, and Dhakoni, a large 
village to  the south-west,about5 miles. 

Upper Markstone.-This station is on the 
highest point of a flat snndatone ridge 
to  the north-west of the village of Haro- 
dia al)out a mile, south-west of Pirolit 
2 mileu, t ~ n d  ahout a mile ~oi i t l i -CRS~ 
of Mangrorn. The station derives its 
name from a ruined villnge a t  the ~ou th -  
east extremity of this flat. 

Ppprr Markrfon~.-Thin ~ t ~ t i o n  is on the 
highest point of a low innsu of hills 
abont 8 mile3 uoutli-wert of the vil- 
lnpe of Chandona and ahout 43 miles 
sorlth of the Fortrerq of Hi,jrawan, and 
derives it3 namc from a rnincd village 
abont one mile south-eaot of the ~tntion.  



Great Arc Mericlionnl Biangulation, Jq-orn Sironj to DeBra. 

Names of Stations. 

Nimdant 11. S. . . . 
Lat. 25O 2' 34N. 
Long. '77' 54: 51". 
Crwalior Territory. 

Gugnbara 1-1. S. .. . 
Lnt. 25" 12' 1". 
Long. 77" 37' 4". 
Gwalior Tcrritory. 

Nan H .  9. ... 
Idat. 2b0 16' 54''. 
Long. 75' 55' 42". 
Jhnnsi District. 

Mcmnni 11. s. 
Lab. 25' 31' 29". 
1Aong. 77' 111 5". 
Qwnlior Territory. 

Remarlts and Descriptions of Stations. 

-- -- 

Upper Xarkstone.-This station will be 
found on the  eastern extremity of o 
range of flat topped hills running soutll- 
westerly and abont two miles south of 
the well know11 fort and town of Ra- 
nod, sometilnes called Narod. The vil- 
lage of Bada Pahnro is on the east about 
one a ~ l d  a half miles ; Chota Paharo on 
the  south-east about one and a half 
miles ; Sakrera OII the sonth-south-enst 
about three miles ; Bedmao on the soilt,h 
above oue and a half miles ; and Karila 
on the  north-north-west about hnlf R. 

mile. The road leading to  the station 
was ca t  and cleared of impediments on 
the north side. 

Upper Narkstone.-The situation of this 
station is on R. low flat range of sand- 
stone, about two and a half iniles south- 
west of the large fortified town of Icola- 
rns, two and a half miles north of thc 
hill fort of Ukawal, and three miles east 
of that  of Rai. I t s  name is tha t  of a 
village fol.n~erly occupying the  wuininit, 
in the ~nids t  of the ruins of which the  
station is selected. 

Upper Jfal*kstone.-This station will be 
found on a detached flat topped hill 
nbont a mile to  the east of the s~nal l  
village of Mno. The fort and tow11 of 
Kenwai lie to  the north-1s-cst nbout three 
miles; I<undiilpur fort, situated on the 
ridge to  the west, nbout two iniles; and 
Machmor to the ~ o u t h  nbout three miles. 

C$p~r illnrksto9~e.-Tl~is station is situated 
on 1111 eminent point in the eastern border 
of nn extensive tnble-land, in which the 
river I'nrbati tnltes its rise. The villnge 
of Meinoni, now nearly deserted, is about 
two ~niles south. The cantonment of 
Sipri iu diatnnt nboilt aeven  nile en in the  
Ralne iIirert,ioa. 



Great Arc Meridional Triangulation, from Sironj to Beira. 

Shergurh H. S. 
La t .  25' 35' 25". 
Long. 77" 57' 43N. 
Gwulior Territory. 

Knsri H S. .., 
Lat. 25" 46' 36". 
Long. 77" 43' 16". 
Gwalior Territory. 

Dhobai H. S. 
Lat. 25" 55' 48". 
Long. 78" 2' 18". 
Uwalior Territory. 

Rnipoor H. S. 
Lat. 2 6  8' 15". 
Long. 78" 7' 16". 
Gwalior Territory. 

~ e k  H. R. 
I&. 2G0 1' 9". 
Long. 77" 51' 22". 
Uwalior Territory. 

Upper Markstone.-Situated on a lofty 
isolated hill of sandstone, being an out- 
lier of the Rindrachel range, which runs 
a little t o  the  west. The ruined fort 
and village of Shergarh lie two miles 
north in the  plaina ; Narwar is north 
and four miles distant. 

Upper Markstone.-The situation of this 
station is on the eastern edge of the 
Bindrachel range ; Dhobai village is in 
the plain, about one and a half miles 
~011th-east ; Karaya 4'1 miles sonth-south . 
east. The villago of Dhobai is on the 
high road between Gwalior and Narwnr. 

1,486.6 

Upper Markstone.-IIas its situation on 
lofty conical peak surmounted by a 
Hincloo temple, and is in the vicinity of 
Uwalior, from which i t  is distant about 
nine and a half miles south-west, and 
from the village of llaipoor one and a 
half miles south-west. 

Upper Markstone.-Is on an eminent part 
of the range, which forms the southern 
boundary of the valley of the Parbati. 
I t  ia called after a ruined viUage about 
one and a half miles south. The large 
village of Ciopalpllr is about four and 
three-quarters of a mile south-west. The 
upper road from Uwalior vid Sipri to the 
Dekhan rlins throngh this village and 
skirts the  Kasri hill. 

Upper Mark.~tone.-Is situated on a lofty 
detached hill of sarldstsne, capped with 
a mas3 of iron clay about 150 feet thick, 
from which the village of Den is distant 
one and s half milen north-east and the 
fort of Rent about two and a half miles 
south-east. The town of Doa is six and 
a half mile# north-ewt. The Don hill is 
locally cdled Daotors. 



Great Arc Meridiolzal Triangulation, from Sironj to Deka. 

Names of Stations. 

- 

Chilwani H. S. ... 
Lat. 25" 57' 57". 
Long. 77" 34' 2'). 
Owalior Territory. 

Rsrct~r ABOVE 
MEAN YEA LEVEL. 

Juktipura H. 9. ... 
Lat. 26' 12' 3". 
Long. 77' 30' 46". 
Qwalior Territory. 

Pagaro H S. 
Lat. 26' 16' 14". 
Long. 77" 63' 39". 
Gwalior Territory. 

Remarks and Descriptions of Stations. 

Upper Markstom.-Is on the  highest point 
of an extensive ridge of flat land, hav- 
ing the village from which i t  derives 
i ts  name about three quarters of a mile 
t o  the north, and Dongarpur about a 
mile t o  the south. Water is here very 
scarce, there being only a small well and 
nala about a mile to  the north-west of 
the  station. 

Upper Markstone.-This station is on the  
eantern estremity of a range of flat 
hills running north-east and south-west, 
known by the  name of the Sabalgarh 
range. 1'he small village of Juktipara, 
after which the station is named, is to  
the  west about a mile. The fortress 
and town of Sabalgarh is t o  the north- 
north-west about six ~niles;  Jelalpur is to  
the  south-east about a mile ; and Tailori 
is to the south-west about a mile. The 
ascent to  the summit is on the eastern 
side, where a road has been partially 
cut. 

Upper Markstone.-Is on the  highest point 
of a cluster of bluff peaks; on the  
n~ertern brow of that  selected lics tho 
smnll villnge of Pagnro, from which the 
station is named. There is a high tem- 
ple adjoining the platform on the north- 
north-enstern side, dedicated to ILoradeo; 
the  village of Doraro is about a mile to  
the north-west, Brtsai is about three 
miles to  the south-west. The ascent is 
on the south-western side, rugged and 
steep, and not traced in the u s y l  man- 
ner. 



Great Arc Me~id ionai  Triangzdatio?t, f rom Sironj to B e h a .  

Nnmes of Stations. 

Gurjapnhnr S. ... 
Lat .  26' 21' 31.". 
Long. 77" 35' 37". 
Dholepoor District. 

Dholepnor H. S. ... 
I&. 26' 39' 12". 
1,ong. 77' 52' 0". 
Dholepoor Territory. 

Nindhnr H S. 
Lat. 26" 17' 57". 
1,ottg. 7i"  13' 22". 
l i n r v l i  Territory. 

Upper Mfirbtone.-Situated on an exten- 
siye range of hills running east and 
west, which overhangs the Chambal. 
The small village of G u j a  or Sona 
Gn j a ,  from which the station is named, 
is distant about three-quarters of a 
mile north. The villages of Sewar and 
Yali, immediately on the north bank, lie 
about three and a half miles south-east 
of the station; t o  the west i t  has the 
villages of Ikladurpur, Bejole, Barwai, in 
the Karoli district. d road has been cut 
from the  village of Guraj to  the  station. 

Upper Ma.vkstone.-This station is situated 
on the  eastern flank of the same railge 
of hills with Gurja station, known by 
the name of Ralapahar, which runs east 
arlrl west along the northern bank of 
the Chambal river, and terminates in 
low ridges and isolated flats from two 
and a half to  five miles north-west of 
the town of Dholepoor. The station will 
be found 011 a conspicnous swell of this 
mass of hills ahont five miles to the 
sout11-west of the town of I)liolepoor, 
about four miles south of the canton111enL 
of the Vholepoor Itana, and about tlirec 
miles north of the rivcr Chalnbal. 

1,3 14.6 Upper Mnrk8to~te.-Situatetl upon the sum- 
mit of a high isolated hill of ~antlqtonr. 
3'11e village lie4 a t  the ~tortll foot of the 
hill The river Cllnl~~bal flows nbout tltrcc 
miles south, ant1 s lofty range of sslltl- 
stone pasqes ;~l)ont six 1~1i1w to t l l ~  
north, stretching north-cnst and 4011th- 
west n.u far as the eye can reach. Nit~dhar 
station is 011 a detarhetl part of this 
range ; the conntry round iq  1)lcak and 
barren nntl tnnc.11 intersected by rnvines, 
which featnre i~ common to a11 the lalld 
bortlering on tlre Chanlhal. The fort of 
ilantlrel, 011 the banks of the Chnmhal, 
hears Lhree arid a quarter miles south- 
west. 

I 





G,reaG Arc He~idz'onaz FrianguZaCon from Sironj to Belra. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

Namw of Stations. 

b i a  H. S. ... 
Lnt. 27" 26' 18". 
Long. 77" 12' 52". 
Bhartpur Territory. 

Lsdpnr H. 9. ... 
Lat.  27" 30' 26". 
Long. 76" 51' 24". 
Alwnr Territory. 

Chapra H. S. 
Lat .  27" 43' 58". 
Long. 77" 3' 1". 
Gurgaon Territory. 

Mnnpoor H. 8. . . . 
Let. 2'7' 38' 13". 
Lon&. 77' 24' 2". 
Muttra Territory. 

Aring 9. ... 
Lat. 27- 29' 7". 
Long. 7 i 0  3.6' 11". 
Mottra Dietrict. 

1,059'2 

134.89 

1,2203 

827.8 

670.5 

Upper Markstone.-Stands on a spine of 
quartz rock about 500 feet high, which 
rises abruptly in tlie midst of a vast 
plain highly cultivated. On the top of 
the  hill is a small Hindu temple, a few 
yards west of the station. The village 
of tlie same name is a t  the south-west 
foot of the hill ; Kumber, distant 15 milm 
in a south-east direction, and the fortress 
of Dig 9.8 miles east-north-east, 

Upper Markstone.-Is on a peak of re- 
markable ontline, the ascent to  which is 
very abrupt. The station is named after 
a village a t  the northern foot of the 
village. The hill fortress of Alwnr is 
14'656 miles north-west, Ramgarh fort 
5.1 miles north, and Laswari 7'5 miles 
north-east. 

upper Marksfont-.-Stands on a rflnge of 
hills forming the eastern boundary of 
the  village of Feroxpoor. The village 
of Chapra is about a mile south-east, in 
whicli direction the ascent to  the hill is 
very steep, bnt from the village of Gnto, 
one mile north of the station, i t  is more 
gradual. The town and fort of Feroz- 
poor lie about four miles in a north- 
west direction. 

Upper Mavkslone.-Sitnated on a low 
sanddone range of hills near the cele- 
brated temples of Rarsana and Nand- 
gaon, the former of which lies to the 
north-east of the station 1.3 miles, alld 
the latter north-east 6.4 miles. 

Upper Mnrk.vtone.-Thin station is on the 
vanlted roof of an old castellated 111lild- 
ing ~ i tua t ed  within a mud redo~lbt, 32 
feet high nhove the enrface of the 
monnd, which is i t ~ e l f  ahout 25 feet 
higher than the s~~rronnding corintry. 
The villnge of Aring liem close south to 
thc  station, Ral to  the north-ewt 6.5 
miler, and Govardhan about four mileg 
west-sonth-west. 
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Great Arc Mevidiona2 Tr'rianguZatio9z from Sironj to DeAra. 

Remarks and Descriptions of Statiorrs. 

Upper &rkstone.-Is situated within n 
mud redoubt bordering on the  low lands 
of the Jumna. The village of Dhanotn 
is to  the north-west of the station 
eight miles, Mitholi north 6.9 miles, and 
Mubaralcpur to  the north-west (or one 
mile and three quarters.) 

Upper Markstone -Stands on a very lorn 
sandstone rock cropping out of t he  
plains. The village of Gharab is to  the  
south-west of the station 1.1 miles, and 
Atin west-south-west t h e e  miles. 

Upper Markstone.-This station is on n 
hill having the village of Bai a t  t he  
foot, but is nnmed after n village about 
two ~niles east from thc foot of the rnnge. 
The ascent froin Bai is very nbrtipt and 
precipitous. To the north of tho ska- 
tion about n mile arc several domed 
buildings, belongiug to the neighbouring 
villago of Indor, having a fort nbout 
half a mile to the north-west. 

Upper Mnrkstone.-Is on n high bank of 
acrom~~lated  sand about 400 yards from 
the villuge of that name. The village 
of Umri lies to the south-west of the 
station 5.9 miles, and Elnlnpur north- 
west 2'4 miles. 

Uppet* Jforkatone.-Stands on t h e  molind 
of n ruined redoubt on the high eust 
bank of the Juinno, wl~ich flows n'itliin 
n qrlorter of 8 mile of i t ;  i t  is sittinted 
in the village of the same nnme ; d e ~ r a r  
lies to tho south-south-west of the sta- 
tion 3.2 mile#, Begalnabad to the north 
0 9 miles, Di:inntpnr to the nortl~.enst 
1.4 miles, nnd Chnudnt to the south-west 
6 9 miles. 

Names of Stations. 

Nos. ... 
Lat. 27' 50' 54". 
Long 77' 4'1' 13". 
Muttra District. 

Pahera S. ... 
Lat. 28' 2' 50". 
Long. 77' 19' 60". 
aurgnon District. 

Meoli H. 9. ... 
Lut. 28' 3' 30". 
Long. 76' 59' 25". 
aurgaon District. 

Ch~ndaoa T. P. ... 
Lat. 28' 6' 2". 
Long. 77' 64' 7". 
Koel District. 

Karol T. 9. ... 
Lflt. 2R0 10' 12". 
]long. 77O 35' 32". 
Boolandshuhr District. 
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Oreat Arc Meridio?taZ %iangulation from Sironj to Deira. 

Names of Stations. 

Deri H. S. ... 
Lat. 28" 2-1' 39". 
Long. 7 i 0  14' 46". 
Delhi District. 

Roolandshuhr T. S. .. 
Lat. 28' 2 L' 16". 
Long. 77" 54' 13". 
l?oolnudshuhr District. 

Rostnn T. 9. ... 
Lnt. 2H0 31' 0". 
Long 7 i 0  33' 16". 
Boolandshuhr District. 

F i r  Ghyh 9. ... 
Idat. 81)O '1.0' 36". 
1.nng. 77' 16' 19". 
Delhi District. 

Dntcri S. ... 
Ln t. 2H" 4i '  5". 
Long. 7 i 0  1.1' 2Y'. 
Meerut District. 

Dholri T. Fi. . . . 
Lat. 2R0 56' 14". 
Long. 77' 31' 15". 
Mecrut District. 

--- 

Remarks and Descriptions of Stations. 

Upper Markstone.-This station is situnt- 
ed on an extensive flat of sandstone. The 
small village of Deri is about two miles 
dishant to  the north, but there is a 
Ghouain's math nnd tank one mile west. 
The circumacljacent land is stony, bleak 
and barren. The Icutab lies north-north- 
west distant 7.9 miles. 

Upper Markstone.-Fourteen feet above 
ground level markstone. Is on the 
vuilted roof of nn old mosque upon the 
highest part of an elevated mound with- 
in the city of the same name. 

Upper Markstone.-Stands on the high 
bank which bounds the bed of tbe Jomna 
t o  the east. To the north-west of the 
station is the village of Garabpur, dis- 
tant  about 3.9 miles, nnd Dadri north- 
east 3.5 miles. 

&>per Marksfone -1s on tho southern 
dome of R s111a11 daraa 'of a Mahornedan 
Snint of that name stnnding on a ridge 
of sandstone which runs north-east and 
so~~th-west  het,ween t l ~ e  cnntonments and 
city of Delhi; 1)elhi cantonment flag- 
staff lies 11ort11-ea~t u.8 mile, the Jumma 
Muqjid south-e:~st 2.1, nnd the Kutnb 
Mirlnr south-south-east 10.6 miles. 

Uj'per Marksfone.-This fitation i m  situated 
ahout half a mile south-east of the vil- 
lage of that name, 4.6 miles eouth-ed  
of IiaIchina, 5.8 miles nort,h-east of 
Nal, and ahout 1.5 miles 11nrt11-nortll- 
west of Pilkna. 

Upper 1K"rksfonr.-Situated on rlight,ly 
elevaterl ground near the v i b g e  of the 
~ a m e  name. 
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Great ATC Meridional Triangulation, from Sironj to Deh~a. 

Remarke and Descriptions of Stations. 

Upper Harkstone.-This station is fixed on 
a very high mound of mud aud broken 
bricks, probably the remnants of a ruined 
redoubt, in the midst of the village of 
tha t  name, and 5.4 miles north-east of 
Meerut. 

Upper Narkstone.-Situated 5.9 miles 
north-west of Sirdhana, sonth-south- 
west of the  village of Chur 1 5, north- 
north-east of Goatka 0.7, east of Parsi 
village 1.6 miles. 

Upper Markstone.-Is on an  elevated 
earthen mound on the high bank which 
bounds the  bed of the Ganges to  t he  
western side, apparently the site of a 
ruined fort. The village of Fheopnri 
lies to  the west about half a mile from 
the station and Nirapur eout11-west 
about three miles. 

Upper Markstone.-Fifty feet above ground 
level ~nnrkstone. Stands on the summit 
of one of the sand mounds so common 
in the Doab, and is close t o  the  high 
road leading from Meerut to  Mooxafar- 
nagar, being nbout six and a half miles 
from the latter place. The village of 
Begaraxpnr lies to  the north-west of the  
stutiol~ 0.9 mile, Jnroda to  the north- 
north-west 1.8 ~niles, and Mansurpur t o  
the  east 2.8 miles. 

Upper Mnrkstonr.-Is on the high bank 
wl1ic11 hour~ds the  bed of the Ganges on 
t l ~ e  west side. The village of CJodhna 
is a l~ont  a quarter mile to  the w e ~ t  of 
the station, ICnjikapnr west about four 
mile<, nntl Thngalpur flout11 about one 
mile and n q ~ ~ a r t ~ r .  

Uj~prr  Morkntonr.-This station is sitn- 
ated in the villuge of the same nume, 
1 5 miles aontli-rest of the village of 
Hnnkandu, 0.5 mile south-west of Ka- 
noli, nnd 0 9 mile north north-east of 
dakwnla. 

Names of Statione. 

Saini T. 8. . . . 
Lab. 29' 2' 21". 
Long. 77' 49' 50". 
Meerut District. 

Saroli T. 5. ... 
Lat. 29' 9' 58". 
Long '77' 33' 48". 
Meerut District. 

Sheopuri T. 9. ... 
Lat. 29' 19' oN. 
Long 78' 1' 59". 
Sahara~lpore District. 

Begarazpur T. S. ... 
Lut. 29' 22' 35". 
Long. 77' 4.11 29''. 
Moozufurnugur District. 

(fodhna T. S. ... 
Lat. 29' 37' 19". 
Lonq. 77" 56' 3 ~ ' .  
Beharanpore District. 

n a h ~ r ~  T. S. ... 
Lat. 2!b0 37' mu. 
I l o n ~ .  75' 39' 23". 
M o o ~ l ~ f ~ ~ r n n ~ l l r  District. 
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Great Arc Meridionat fiiangulation, from Sironj to DeAra. 

Namee of Stations. 

Kaliana Observatory. ... 
Lat. 29' 30' 65". 
Long. 77' 41' 33". 
Moozufurnugur District. 

Nojli T. S. ... 
Lat. 29' 53' 28". 
Long. 77' 42' 52". 
Saharanpore District. 

Dhoiwala H. S. 
Lat. 30° 7' 13". 
Long. 78" 4' 30". 
Dehra Doou District. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

Banog H. 9. ... 
Lat. 30' 28' 38". 
Long. 78' 3' 23". 
Dehra Doon District. 

Ameot H. 8. ... 
Le t .  30" 22' 45". 
Long. 77" 43' 42". 
Dehra Doon District. 

West End Base. 
La t. 30' 19' 44". 
Long. 77' 64' 9". 
Dehra Doon District. 

... 

East End Base. 
Lat. 30' 17' 8". 
Long. 78' 0' 68". 
Dehra Doon District. 

Remarks and Descriptions of Statione. 

U p y r  Markstone.-This station is fixed 
w ~ t h i n  the  observatory erected for the 
purpose of taking celestial observations. 
The village of Kacholi is to  the north- 
north-east 0.8 mile, lcasari to the north- 
north-west 1-8 miles, and Seid Nagla to 
north-west 0.7 mile. 

Upper Markstone.-Lies 0.4 mile to the 
south of the village of tha t  name, one 
mile south of Punder, m d  one mile 
south-west of Barapur. 

Upper Markslone.-This station is on the 
middle ridge of the  Chati range, which 
bounds the Doon to  the sonth. The vil- 
lage of Dhoiwala, from which the sta- 
tion is named, is the nearest inhabited 
spot, being about seven miles distant ; 
Bulnwnla, a deserted village, is about five 
miles from the station. 

Upper Markstone.-Is eituated on the 
highest point of the same range aa 
Dhoiwaln, Timli is the nenrest village, 
being about three miles to  the north-east. 

Cpper flark.done.-Is on a detached peak 
of the lower range of the Hirnalay~ 
mountains, about a mile to the north of 
the  range, whereon Masuri, Hatipaon, 
&c., are situnted. 

Upper Mark.rlone.-This station is about 
two miles to the e a ~ t  of the small villnge 
of Sherpnr, R I I C ~  ahout one mile nouth 
from the Asan river, on the aloping l~ l ld  
where the Ghati range falls into tlle 
valley. 

Upper Markstone.-Is on one of the nprlra 
of the Ghati range. 1'he Assn river 
winda round the foot of this ap11r, and 
one branch of i t  rises in a ravine nbollt 
100 yards to  the weetward. The neareat 
village ie Mohobawala about a mile to 
the esntward. 



S E C T I O N  X I V .  

North-west IIimalayan Triangulation. 

This Series of Triangles is carried over the lower ranges of the 

Himalayas, between Dehra Doon and Peshamr. The Leveling Opera- 

tions have fixed the heights of the Base Lines a t  Dehra and in the 

Chuch Valley, but no other stations have been connected; consequently 

the intermediate error generated in the vertical triangulation has been 

dispersed throughout the Series, by proportion. 



North-west Himalayas, between Bekra Doon and Peshawur. 

Remarks and Descriptions of Stations. 

Vide page 146. 1 
Upper Nrkstone.-This point is on the 

highest peak of a ridge bearing the 
same name. A road was cut from Shio, 
a t  the junction of the Jalar and Geri, 
to  the station. The pillar is built on n 
small mound, and is  of the usual con- 
struction. 

Upper Markdone.-This atation is situated 
on the lower rnnge of hills north of n 
small village after which i t  is named. 
A road was cut from the village to as- 
cend the hill. The station is marked 
by the usunl pillar and platform. 

Upper Markstone.-Is situated on the 
highest point of the ridge four miles 
north of Nnhan, whence there is a high 
road to Bagtialn, passing half a mile east 
of the station. 

upper Narkstone.-This station is on a 
low sprir running westerly from the 
Chur Mountain. 

Upper Mnrkstone.-This station is situated 
in n field on the gonth side of the roan 
lenOing from Slinzn~lpoor towards Rol)nr~ 
a n d  ahoot a quarter of a mile from a sub. 
ordinate village of the same name. 

Upper Jfnrkrlone.-This ntntion i u  @ituated 
on the hiphest peak in the centre of the 
Knsnoli Cnntonment. 

_- _---- 

Names of Stations. 

Dhoiwnla H. 9. ... 
Amsot I‘ ... 
Banog u ... 
Jliin H. 9. 
Lat. 30' 41' 44,". 
Long 77' 38' lW'. 
Sirmoor District. 

Rampoor H. 8. ... 
Lnt. 30' 27' 3.4". 
Long. 77' 23' 49". 
Ambala District. 

Dadn H. 9. ..- 
Lnt. 30' 38' 58". 
Long 77" 16' 25". 
Birmoor District. 

Shi H. 9. ... 
Lat. 30" 51' 57". 
T,onq. 7 i 0  26' 34". 
Sir~lloor District. 

Chitan R. . , . 
~ ~ t .  3n" 28' 15". 
IAorlg 7;" 3' 59". 
Ambala Diutrlct. 

Kasnoli A. S. .. . 
].at. 30' 53' 13". 
Long. 55' 0' 52 '. 
Pattiala Territory. 

- 
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Norti-west Himalayas, betweegt D e h a  Boon and PeJawur. 

Names of Stations. 

Nada H. S. ... 
Lat. 30' 41' 6". 
Long. 76' 56' 45". 
Yattiala Territory. 

Baradevi H. S. ... 
Lat. 31° 11' 37". 
Long. 76' 55' 38". 
Simla District. 

Gochn H. S. ... 
Lat. 30' 53' 28". 
Long. 76' 45' 35". 
Ambala District. 

NainatIevi H. 8. ... 
Lat. 31' 18' 22". 
Long. 7G0 34' 42". 
Ambnla District. 

Remarks and Descriptions of Stations. 

Upper Markstone.-Is situated on a part  
of the low range of sand hills two miles 
north of Ramgarh, und about one mile 
east of the  village after which i t  is 
named. A road was made on the north 
side of the  ridge to  ascend the hill from 
the  village. 

Upper Markstone.-This station is placed 
on the  highest point of the  Moluitain 
called Baridhar. Tliere is a travellers' 
bungalow a t  Sai-ka-hati a t  the south- 
west base of the hill, where several 
principal roads branch off to  Simla, Snba- 
thu,  Belaspur, Ramgarh, and Xalagnrh. 
The station rnny be visited by taking 
the  road to Belaspur as far as the sum- 
mit of the ridge and then, turning off 
to  the right, ascending the hill by a 
small road cut to  Mathog. 

Upper Markstone.-The ordinary pillar 
and platform marking this station are t o  
be found on R. small penk of the low 
hills bounding the Pin-jor Doon, about 
one mile north-east of the village of the 
same name, from which a road was 
made t o  the  station. 

Upper Markslone.-This station is built 
on a rock a t  t l ~ e  sorlth-east angle of a 
Pagoda of the nanie nnine-a cele- 
hratcd plnce of worship, ahollt four miles 
north of Maknol and Annnpoor, whence 
a nurronr rout1 runs to  ICartor t o  the 
sor~th-west 1)nne of the hill, und stone 
steps lend up to  the station. There is a 
town rontnining ~evcrnl hundred houses 
on the hill, a quarter of a mile south of 
thc Pagodn. 

- -- - - -- 
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Nortir-west Bimalayas, between Beha Doon and PesAawur. 
-- 

Names of Sta t ion~.  

Baraol H. S. 
Lat.  31" 3' 6". 
Long. 76' 29' 54". 
Hoshiarpur District. 

Maidiwani H. 9. 
Lat.  31' 17' 41". 

... 
Long. 76O 14' 26". 
Hoshiarpur District. 

Solasinghi H. Y. 
Lat.  31" 37' 37". 
Long. 76O 25' 3". 
Nadown District. 

Rehoon H. 8. .., 
Lat. 31° 3' 12". 
Long. 76' q 49". 
Jalunder District. 

Remarks and Descriptiolls of Statiom. 

Upper Markstone.-This stetion is on a 
peak of the  range of low sand hills on 
the  right bank of the Sutlej. To visit 
this station i t  is necessary to  repair to 
B~ljrur,  on the  eastern side of the range, 
thence by Rflipur t o  ascend a small river 
t o  Kotah, within the hills, whence a road 
is made to  the  Station. 

Upper Markstone.-This station is situ- 
ated on the  range of hills seven milee 
north of Gharshanker, on the rond to 
Hoshiarpur, and one mile west of the 
village of the  same name. 

Upper Markstone.-This station is situ- 
ated a t  the ~011th-enst end of a remark- 
able stone fort, crowning the ridge of 
hills about ten miles south of Nadown, 
tha t  forms the  emtern boundary of the 
valley of the Soan. The walls of the 
fort are 4 feet thick and of the best 
rubble mmonry ; a t  the junction of two 
of these, R small circular piUar is con- 
structed which marks the station. There 
is a road for horses connecting Una with 
Nadown, tha t  passes the ridge one mile 
west of the station a t  the temple of Chmo- 
mukhi, near which is a well known fort 
of the same name, and thence a path 
leads up t o  the fort of Solnsinghi. At 
the south base of the hills there is a 
beautifill stone tank, and a fine anyply 
of water, whence the road towards Na- 
down is practicable for camels. 

Upper Markatom -The fort in which the 
station in aituated ntnnds in the centre 
of the town of Rahoon, and is greatly 
elevated ahove the ot~rrounding country. 
The pillar marking the n t~t ion  is bailt 
in one of the h i g h e ~ t  bnildings, and is 
of the usual construction. 
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North-west Himalayas, between Behra Boon and Peshawzt~. 

Hiu H. S. ... 
Lat. 31" 12' 31". 
Long. 76" 1' 45". 
Jalunder District. 

Msngi H. S. ... 
Lat. 31' 35' 14". 
Long. 76" 4' 45". 
Hoshiarpur District. 

Tipri H. 8. ... 
Lut. 31" 50' 29". 
Long. 76" 6' 44". 
K a n g r ~  District. 

Qurnher H. S. ... 
Lat. 31" 65' 18". 
Long. 76' 20' 24". 
Kangra District. 

Koti H .  S. ... 
Lat. 31" 50' 22". 
L o n ~  75' 63' 22". 
Hoahiarpur District. 

-- 

Remarks and Descriptions of Strttione. 

Upper Markstone.-The village in which 
this station is situated is on elevated 
groilnd. and the pillar marking the station 
is a t  the 11ort11-east angle. Rangai, the  
capital of a pergunnah in the  district 
of Jalunder bears south-east from the  
station and is distant about one and a 
half miles. 

Upper Markstone.-This station is situat- 
ed on the range of sand hills 12 miles 
east of Hoshiarpur, whence there is a 
narrow road practicable for horses, lead- 
i nq  to Mangi and thence to  Dada, 
w h ~ c h  ascends by a deep ravine or water- 
course and crosses the hills towards Amb, 
on a peak on the south side of the ra- 
vine and about one mile west of the  
principal ridge. 

Upper Ilfarkstone.-About two miles north 
of the temple of Chintpurni, this station 
is placed on the highest point of tho 
ridge of hills bounding the Soan t o  the 
eastward. The stntion is marked by the  
usual pillar ant1 platform, and is about 
one mile south of the village of t he  
salne name. 

[ p e r  Mnrkztone.-Thin station is on tho 
  no st reniarkable peuk a t  the north end 
of tlie Jn~ala.mnlclii rnnge, above tlie 
village of Onmher, on the high road 
from Jwala-inukhi to  Kangra. From the 
village tlirre is a rough circiiitous path 
which nsrend~ the mountain. The Re- 
venue Survey Station called Hahraol is 
on this peak, and i t  for~ns with Sola- 
singhi an angle to the right of 25" 16', 
and is distant 63.8 feet. 

L9per Mnrkstonr.-Is sitnnted a t  the head 
of a raviric, ahout 10 miles south-east of 
Hqjipur, on the low range lying be- 
tweeen that  place and Hoshiarpor ; the  
village nfter which i t  is c ~ l l e d  is a quarter 
of a mile north of the station. 



North-weat Himalayas, between Behra Boon and Peshawrr. 

Names of stations. 

Lepiana H. 5. 
Lat. 3 P  8/54/'. 
Long. 76' 11' 45". 
Iiangra District. 

Dinalad H. 9. 
Lat. 32' 7' 51". 
Long. 7G0 53' 25". 
Kangra District. 

Hatidhar. H. 9. 
Let.  32' 21' 12". 
Loilg. 76' 2' 52". 
Kangra District. 

Dala H. 9. 
Lat. 3Z6 26' 51". 
Long. 75O $7' 4.8". 
Kairgra District. 

Remarks aud Descriptions of Statione. 

Upper Markstone.-Ten miles north-west 
of Kangra, on the  river Gaj, which 
pierces the  range of hills that runs 
north-west, is the  celebrated hot spring 
of Tattapani, half a mile from which a 
large nullah falls into the river, on the 
right bank. From thence is a made road 
t o  %wend the mountain to the north, on 
the highest peak of which, distant two 
miles, is the station of Lepiana, marked 
by a pillar and platform. 

Upper Markstom.-This station is situated 
on the  western range of the Himalmyns, 
about seven miles north-east of Uirthal, 
in the vicinity of two villages of the 
names of Dinu and Ladh. The station 
is approached by the  great ravine run- 
ning from Deori to  Hoara; about two 
miles ~011th of the latter p l ~ c e  a river 
falls in from the west, and there is a 
made road across the hills to  the station. 

Upper Markntone.-This station is on the 
highest point of the rocky railgc of hills 
seven miles north-ellat of Ni~rpllr, on 
the boundary of the K a n g r ~  District, 
and of the hill State of Chumha. The 
route from Kurpur is hy the high rood 
to  Nari, about two miles south of which 
place a path leads off to  Koara, on the 
Chaki, and thence to  a hazar nt Jageri, 
in the hed of the river below the fort 
of Tarragarh ; ascending the river from 
which place for the  distance of ahout 
two miles, a roar1 is met with, which m- 
cends the moun t~ in  on the eastern face. 

1 2,771 9 Upppr Morkntonr.-Is on the highest point 
of the oriter range of l~ills one mile 
~011th of the Ravi and a h o ~ ~ t  two miles 
south-east of the village of Phnngota, 
whence a road leads across the hill# to 
Sad, one mile north of the ~tation, and 
thence to  Pathankote. 



.North-west Himalayas, between Behra Boon and PeJawur. 

Nalnes of Stations. 

Pogansir 9. . . . 
Lat. 32' 15' 25". 
Long. '75' 33' 56". . 
Deenanagar District. 

Bamnabanj H. S. ... 
],at. 32' 4.3' 37". 
Long. 75' 27' 4.8". 
Jarnmoo Territory. 

Nan H. 8. . . . 
l r ~ t .  32' 34' 1". 
Ijong. 75' 13' 40". 

amlnoo Territory. 

(iurhngurh H. S. ... 
Idst. 32' 38' 0". 
l m g .  75' 4! 33". 

ammoo Territory. 

Shegr~la 11. 8. . . . 
],at. 32' 60' I 1.". 
l m g .  75' 8' 15''. 
J:tmrnoo Territory. 

Remarks and Descriptions of Stations. 

Uppeg. aarksto?ae.-This station is situated 
in the plains, six miles south of the 
town of Su.janpore, eight miles north- 
west of Pathankote, and one mile north 
of Tergarh. The station on the east 
bank of the Ravi, and is n little elevated 
above the  s~wroundi~lg cultivation. 

Upper Marksfone.-This station ~ t a n d s  in 
the centre of a relnarltnble stone tower 
a t  the east end of the great mountain 
range lying between Sun~ar tha  and Ram- 
nagar, the path connecting which placeu 
passes by the tower. 

1 Upprr Narksfone - T h i ~  station ie on the ' IliUs one mile north-east of a village of 
t h e  same nnne, \\.hence there is I path 
to  nscend to the usual pillar nud platform. 
The station is four iniles east of tlle 
town of Samba. 

14)y1' 3forksfone.-This station is situnt- 
ed on the outer rnnge of hills about five 
miles north-west of Snmha, 18 east of 
Jammoo, nnd t\vo west of the falnons 
temple of 1TllnrI1ai11i. The village afler 
\vhich the station is nan~cd is a l~out  two 
luiles sonth of it, nntl tllence n path is 
made to  nscend the hill. 

l+prv Jforksfo~~r.-This stntion is on a 
continnation of the snuic range of liills 
nq that 011 a.liicli the station of Snmua- 
bnnj is situated, nnd is on the crest of 
the llill bet\*een the large and wcll known 
\,illageq of J in t l r~w nnd nareira, the 
former 1)cinp in the valley on the sooth, 
nntl the 1 ~ t t e r  in ttlnt on tlre nortll side 
of t l ~ e  I~ill. A rather stcc.11 11ol I~road 
n l~d  1 ~ 1 v ~ l  rond lends 111) from the village 
of Jindraw to n tnnk which iq situated 
in  n paas on the hill, from a.hencc the 
 tati ion is distant nhout hnlf n nlile tn 
thc \vrst A pnth lends tlown from tllo 
tnnk to the rillnge of Ihreirn. 



Notth-west Ilimalayns, detween Dehrn Dhoo~t and Peshawar. 

Names of Stations. 

Dehra H. 9. ... 
Lat. 32' 46' 20". 
Long. 74' 40' 45". 
Cioozerat District. 

Tnrrakote H. 9. . . . 
Lat. 33' 0' 12". 
Long. 74' 58' 19'' 
Jammoo Territory. 

Kalidhar H. 9. . . . 
Lat. 32" 59' 3!3". 
Long 74O 28' 38". 
Jammoo Territory. 

Choromim 11. S. ... 
Lat. 3R0 16' 66''. 
Long. 74" 41' 48". 
Jammoo Territory. 

Pir Batlenur Fl. S. ... 
Lat. 33' 17' 53". 
Irong. 75' 11' 33". 
Jammoo Territory. 

Remarks and ~escr ip t ions  of Stations. 

upper AVarkstone.-Is situated on the site 
of an old village slightly elevated above 
the surrounding country, about four- 
tenths of a mile t o  the north-west of 
t he  village of Dehra. 

Upper Markstone.-This station is situated 
on the summit of a small hill south-west 
of the  high and well known sacred hill 
called Trikoota, and about eight-tenths of 
a mile west of the well known bnzar of 
Icntra. 

Upper Markstone.-Is on the range of hills 
of the same name immediately to the 
east of the  gorge through which the 
The river passes to  the plains. The 
road lending lip to  the station corn- 
mences a t  the villagiof Nanooa, the path 
to  which from the Nnoshera valley passes 
the  villages of Malt Paraor and goes 
down to  the foot of KuUiet. 

Upper Markstone.-Ts situated on a pro- 
minent point of an extensive range of 
hills immediately south of the Pir I'i~!jal, 
and abont four miles in a direct distance 
from the well know11 village of Khor- 
bani. The rond from Sealltote to I<nsh- 
mere vi8 Powni and Boodool passes below 
the station on the southern side of the 
hill. 

Upprr Markstone.-This station is situated 
on the well known hill of the same name. 
The highest part of the hill is occupied 
I)p temples, the ,jogies in charge of which 
havicg ol~jected to  nllow a ~tnt ion  bci~lg 
made near them, i t  wns neceRsarg to put 
it about three-tenths of a mile to the 
south of the temples, nntl 50 or 60 feet 
lower. The usual pillar and platform 
mark tlw ~tntion,  and the road lendi~~g 
lip to them commences nt tho village of 
Itnjwa, in the I3anna Valley. 



NovtA-west Himalayas, Jetween Behra Doogt and Peshawur. 

Nsmes of Stations. 

Kudiali H. S. 
Lat. 33' 4' 54". 
Long. 7 P  5' 48". 
Jalnlnoo Territory. 

Kondi H. S. 
Lnt. 33" 18' 34". 
Long. 73" 56' 2". 
Jan~~noo Territory. 

Uaolatnagar S. 
ljnt. 32' 44' 4,W. 
Long. 74' 7' 21". 
Ctoozerat District. 

Jogi Tila H. S. 
Lat. 32' 61' 341'. 
Long. 73' 28' 51". 
Jhelum District. 

.Tnoli 9. 
Lat. 33" 16' 49". 
Long. 73' 12' 55". 
Rawul Pindee District. 

- 

... 

... 

... 

. 

Remarks and Descriptions of Stations. 

Upper Markstone.-This point is situated 
on the same range as Kalidhar Station. 
The small village of Kudiali, from which 
the  station takes its name, is about 0 - 1  
mile to  the  north-east and the town 
of Rhimbour is a t  the  foot of the range, 
distant about 10 lniles to  the south-east. 

Upper Markstone.-Will be found on the 
well known hill of the same name. The 
road leading up to  i t  colnmencw a t  the 
village of Amban, which is about two 
miles to  the south-west of the station. 
From Amban a road fit only for foot pas- 
sengers lends down t o  the towrr of Meer- 
poor, from which Amban is distant about 
12 miles. 

Upper Markstone.-This station is situated 
on the north-eaat corner of the elevated 
site of an old serai, and to the north of 
the large village nfter which i t  is nnmetl. 
It is about 13 miles north-east of the 
city of (+oozerat. 

Upper Navksione.-Is situated on the well 
known hill of t l ~ a t  name, about 100 yards 
south-enst of the large temple, nnd nearly 
the smne distance east of the smwll one. 
130th the temples nre on higher ground 
than the station, bnt i t  wns ronstrocted 
on the highest position available. 

Upper d1nrkstone.-This station is sitnnted 
011 n mound of bouldera nbout If miles 
to  the nor t l~  of the large nnd well 
known village of Soohho. T l ~ e  s~nall  
\rillnge of Jnoli, after wl~irh tlre station 
is nnmetl, is nhont n quarter of a niilo to  
the sonth. Tho station is ~narked by 
the usnnl pillar nnd platform. 
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1VorbA-west Ifimalnyas, between Dehra Doon and .Pesiawur. 

Names of Stations. 

Nerh H. S. ... 
Lat. 33' 43' 58". 
Long. 73" 35' 1 t". 
Rawul Pindee District. 

Mongri H. 8. 
T,at. 32O 48' 7". 
Long. 72' 49' 48". 
Jhelum District. 

Khngrinna H. S. ... 
Soorla H. H. ... 
Loiset H. 9. 
Oantlpirh 11. S. ... 
Pathri,jala H. 9. ... 
A ~ z a r  S. or E. end Bsse ... 
Kaloc) S. or W. end Base ... 

Panjpir H. S. .,. 
Lst. 3A0 5' 45". 
Long. 72' 31' 17". 
Euaofzai Distrlct. 

Sttock H. 8. ... 
Lat. 33O 53' 2". 
1~o11g 7!Z0 18' 35". 
Rawul Pindee District. 

Remarks and Descriptions of Stations. 

Cpper Markstone.-This station in situ- 
ated on the well known hill of the same 
name. A station was formerly erectcd 
on the same hill by Lieutenant Robin- 
son for the Hazara Survey, but the two 
are not identical. The site of Lieuten- 
ant  Robinson's station having been 
leveled and a, Bungalow built on it. 

Upper 13farkstone.-Is situated on n low 
hill immediately north of the s d t  
range. The nearest village, Shamgabad, 
is qbout two miles to the north-east of 
the  station. The village of Khie is at 
about the same distance to  the north- 
west. The station could not be placed 
upon the highest point in consequence 
of the Cliail Mountain obstructing the 
view to Jogi Tila, and i t  therefore com- 
mands no view t o  the south and south- 
west. 

Vide page 92. 
" 90. 
" 92. 
" 92. 
" YO. 
" 91. 
" 91. 

This station is nituated immetlintely above 
the village of the salne name. 

[@per Mnrktfone-This point in an the 
penk immediately above the Attack 
Fort. There is a l ~ o  another mark nP"n 
the snme ranae on a higher part of the 
hill, about 0 7 mile in a south-enst di. 
rection. 

-- . 
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NortA-west li'imalnyas, detweelz Behra Boon and PesAawur. 

Names of Stations. 

Karamar H. S. ... 
Lat. 3P 15' 21". 
Long. 72' 1 9  17". . 
Eusofzai District. 

Pir Sabnk H. S. ... 
Lat. 34O 1' 32". 
Long. 72O 5' 55". 
Khrlttuck District. 

Tukht-i-nnhi H. 8. ... 
Lat. 3.1' 15' 3''. 
Long. 71° 58' IG". 
Eusofzai District. 

Pe~hanrur Ctorkatri. ... 
Lat. 34O 0' 33" 
Long. 71' 37' 18". 
Pes1l:twnr District. 

Remarks and Descriptions of Stations. 

Upper Markstone.-Is placed on the peak 
close to  and west of the Ziarat of the  
Pi r  by name Eka Eusof. The hill is 
about three miles north-east of the  
large village of Sinailha or Ismailha, and 
a little less due north from the smaller 
village of Diiia or Adina. This station 
is not identical with tha t  used by Lieut. 
J. T. Walker. 

Upper Markstone.-Is on the  ~ i ~ m m i t  of 
the hill east of the village of I'ir Sabak, 
on the left bank of the Cabool or Loonds 
river. Tlie hill is also called Pir-La- 
tekri. 

Upper Markstone.-This station is on the  
westernmost peak of the hill of tha t  
name, about five miles west of the well 
known village of Goojargarhi. 

Upper itforkstone.-Is on the  middle of 
the roof of the building in the t o m  
called the Gorkatri, iienr the gate cnlled 
the Lahori Durwaza. 
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S E C T I O N  X V .  

7Yestei-n Loflgitzcdinal Triangzclniion. 

This is the western Section of an Arc of Longitude mllich con- 

nects Calcutta and Karachi. It lies between the Base Lines a t  Karachi 

and at Sironj in Central India; passes over Neemuch, Oodepoor, and 

Mount Aboo; crosses the Arabulli Range and the great desert of' 

hjpootana to the north of the Runn of Cutch ; and crosses the Indus 

between Jerruk and Tattall. The heights of the stations a t  its estre- 

mities have been fixed by the le;eling operations, and the error inter- 

mediately generated by the vertical triangulation, has been dispersed 

by proportion. 



tungitudit~ul Triangulation, from Karadi  to Sirovg. 

Names of Stations. 

Bolalio H. S. .. 
Bole H. S. .. 
N. End Dnse T. S. ... 
P. E n d  Base T. Y. ... 
Mnggor  Yir H. S. ,. . 
iWyo H. S. ... 

Sawnjee H. 9. ... 
Lnt.  25' 13' 31". 
Long. GTo 33' 6". 
Sind District. 

Knra H. S. 
I&. 25' 1' 44". 
Long. 6 i0  41' 47". 
Sind District. 

Sahijee H. S. .. . 
Lat. 21° 51' 1". 
Long. 6 i0  38' 2'7". 
Yind District. 

Koonee H. S. ... 
I ~ n t .  25O 10' 40". 
Long. 67' 48' 11". 
Sind District. 

Remarks and Descriptions of Stations. 

Vide page 45. 
". 39. 

Uppep Markstone.-Is situated on the 
highest point of a high rocky hill hav- 
ing  nothing t o  distinguish i t  from its 
neighboors. The  surrounding country 
is wild, arid, and stony in the  extreme. 
There a re  no  villages seen from the st,a- 
tion. 

U ~ e r  Markstone.-Is on a high hill pre- 
cipitous t o  the  enst, but  sloping gently 
t o  t h e  west. The station is on the 
soutllarn of two points. Water is found 
in the  bed of a river a t  the foot of the 
hill on the  west, bu t  there is no village, 
nor any means of procuring supplies. 

Upper Markstone.-So called from the 
range on which i t  is situnted. In on a 
sinall mound on the  northern edge of r 
long flat range, forming the  southern 
side of t h e  river or tlry nullnh, froin 
which i t  is distent about 300 yards; there 
is R tomb ac1,joining it. The well known 
a~nnll temple of Rumllitiance is about one 
and a half miles north of the  station. 

Fpper itXa7.71 ?tone.-The hill 80 called i s  
one of the  highest on the western 
plntenl~ which i t  hero helps to terminate. 
I t s  eastern face i n  very steep, even, pre- 
ripitons, whilst the western side ~lopeq 
gradoa1l.y down to thc neighhooring dry 
river. The  tati ion is on the highest 
point of the  hill, and on the very edpc 
r f  the  precipice. There are no villagc.1 
near the  station. 



Lo? y itudinal Trial yulation, fi-ogth Karachi lo Sirolzj. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

Ghatana H. 8. . . . 
Lzt. 25" 3' 57". 
Long. 68" 1' 2". 
Sind District. 

liarothol H. S. ... 
Lat. 2.1? 53' 47". 
Long. 67" 56' ON. 
liurrachee Collectorate, Si11d 

Helaya H. 8. ... 
Lat. 24' 62' 24:'. 
Long. 68' 6' 18". 
Bind District. 

... 

Dndoori H. 9. . . . 
Lat. 2-1,' 59' 4.1:'. 
Long. GSD 13' 3". 
Sind District. 

I{nnnd T. S. ... 
Lnt. 24,' 65' 66". 
Ijong. GFID 24! lit". 
1Iytlral)nd Ilintrict, Sind. 

lint,l)n~nnn T. S. .. . 
Id , .  21,' 62' 52". 
110nq. 68' 3(;' 56". 
Ilyi1ml)atl District, Sind. 

Remarks and Descriptions of Stations. 

Upper Narkstone.-The stntion is situated 
on the  highest part of the hillock so call- 
ed, which runs north ancl south. . Water 
is found in a large pool to  the south, 
on the  banks of which herdsmen have 
generally a few huts. 

Upper Marksto18e.-Is situated onthehigh- 
est point of a long, lonv, isolated range 
(about a mile and a half in length), 
runuing north und south, and rising out 
of a 11igl1 and extensive table-land. The 
station derives its nnlne from the village 
of Ghatana, distant about 0 8 mile. 

Upper Markstone.-Is nhout one inile from 
the  west bank of the Indus and within 
200 yards of the innill road rnuoing fro111 
Jerruck to Tattnh. The station derives 
its name from the village so called, which 
is distant about four miles. 

Upper Morkstoize.-This point is called 
after n hunting preserve about a quarter 
of a mile to  the south. It is situstecl 
ubopt 300 yards from the west bank of 
the  Indus nnd about t\vo miles south- 
west of the lnrgo villuge of Boonda. 

C ~ I ~ P I .  Iarksto~lr.-This tower is sitnntcd 
t o  the mcst of, a ~ ~ d  close to  the village of 
thc Name naune. 

G'prr MnrX.sto11r.-Is situatctl in the 
villnge of the mnlc name, which lies 
nl)or~t n ~ni le  m ~ d  :I half north-west of the 
villngc of Khorwa. 

Up' Jfa~.k.sione.-Is situnted on a high 
nlountl of earth for~ned Ly the ruins of 
tho ancient city of Katl)nman. There 
nre two villngcs of the snn~e name nenr 
the station. An old ml~qjid stand* about 
10 feet flonth of the towcr. 



Lo~zgiturZinnZ Trinnyulatiow, from Kn~achi to SSirolej. 

Names of Stations. . 

Knkeyja T S. . . . 
Lnt. 24' 43' 56". 
Long. 68" 36' 47". 
kIy[lrnbnd District, Sind. 

Nngn Shnl~ T. S. ... 
Lat. 25- 1' 2". 
Long. 68" 36' 3 b". 
klytlrnbntl District, Sintl 

Alnm Khnn T. S. 
1.ut. 2 bO 49' 31". 
Long. 69' 46' 15". 
Hydrabnd District. 

Ilnkimni~ee T. S. ... 
Lat. 2b0 58' 52". 
Long. 6H0 45' 15". 
Hytlrrthid District, Sincl. 

Dung-kn-Bustee T. S. ... 
Lnt. 2 bO 5-1.' 50". 
Long. (is0 56' OH. 
Hyhrtbttd District, Sind. 

Shah Toornil T. 9. . . 
I d .  2L0 48' 20". 
I~ong. 68' 56' 19". 
Hydrabad District, Sind. 

KichIflnee T. 9. 
Lnt. 25O 4' 2-1.". 
Long. 6R0 6 V 28". 
lIydrabad District, Sind. 

Adnori T. 8. . . . 
Lat. %Lo 60' 21". 
Long. 6g0 6' 62". 
Hyclrobnd Dietrict, Sintl. 

Khori T. 8. ... 
Lnt. 25' W 31". 
IJong. 69" 6' 33". 
Hylrahatl District, Hintl. 

73.3 Upper Markstone -This stntion is situated 
on a morind about 0.3 mile to the 
south-west of the villnge of Uakeyj~, 
from which i t  derives its name. 

I Upper Markstone.-This tower is dintnnt 
about 0'15 mile from the village of 

I Alum Khnn Ligarec, nfter which it has 
been called. 

88'48 

I Upper Mnrksfonr-Is sitonted nhol~t 0.6 
mile from the village of Hilnsund, aud 
about 1.5 from that of Alipore. 

Upper Markstone.-Is situated abolit 0.4, 
mile from the village of Nagn Shah, 
nfter which i t  hns been nnmcd. 

Upper Mnrkntone.-Is situated in the 
centre of the village, from ~vliich it 
derives its name. 

Upper Markstone.-This tower is aitnnted 
in the centre of the village so culled, 
from which i t  derives its nn~ne. 

Upper Mnrkstone.-Is on the ruins of an 
ancient town, nncl i~ distant ahont 0.41 
mile from the villago of Nidi~nnnee, 
from which i t  derives its name, and 
about two miles from the town of Golam 
Ali Ta~tda. 

Uppel- Mat.krfone.-Is called after the 
v~llage of the same name, from which 
i t  is distant about 1.5 miles. 

79per Mnrk~fone.-Is rlintnnt ahorit one 
l n i l ~  from the lnrgeclt of the thrce villnpca 
of Kl~eri, after which the s t~ t ion  11~s 
hcrr~ nalllcd. 

-- -- 



Names of Stations. 

- 

4 I Upper Markstone.-Has been called after 
the  village of Farraha, froin whicli i t  
lies about 0.3 niile distant. 

Farralia T. S. . . . 
Lat. 24,O 55' 4,2". 
Long. 69' 13' 56". 
Hydrabad District, Siud. 

... 

Reinarks and I)escriptions of Stations. 

- 

+." 
:g E 
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Pnngra T. S. .,. 
Lat. 24,' 46' 11". 
Long. 6S0 14' 4". 
Hydrabad District, Sirid. 

Anleer Shah T. S. . . . 
Lat. 25O 0' 10". 
Long. 69' 23' 6". 
LIydrabad District, Sind. 

t, 

i .- 

Jan Mohaiuad T. S. .., 1 ,,. 
Lat. 25O 4' 1G". 
Long. 6S0 15' 17". 
Hydrabad District, Sind. 

I 

Mnrnb.ka-shnlir T. S. ... 
Lnt. 24' 50' 11". 
h n g .  G'JO 22' 63". 
IIydrabnd District, Sind. 

... 

54.2 

Roogin 11. S. ... 
Lnt. 2 1.O 5Gf 11". 
l ~ o n ~ .  69' 36' 313". 
Uliooj District. 

hlni!jcknr T. P. . . 
I .  25' 6' 58". 
I,ong 6!)O 30' 2 L". 
1Igtlmb:rd District, Sind. 

4.9'0 Upper Narksfone.-Lies about 0.4 milc 
from the  villnge of the salue name, after 
which i t  has been called. 

Patlrin IT. S. ... 
I.nt. 21,O 4 4 '  0". 
I~olrg. G!)O 32' 61". 
Bl~ooj District. 

L9per Markstone.-This tower is in  tlle 
centre of the  village so called, f rou  
whence i t  derives its name. 

,.. 

Aotlnchor H. S. ... 
Lat. 2s0 6' 25". 
lrong. 6!j0 4.5' 21". 
1111ooj District. 

Iipper Nnrkstonr.-Derives its name from 
the village so called, which is distalit 
from the station about 70 yards. 

I 

... 

I * 
Upper Narksto11e.-Lies nbout two miles 

I tiom t l ~ c  villagc so called, wheucc its 
Ua1118. 

Upjwr 2lXark.vloire.- I s  situnted on n swrcl 
liill in the Tllurr or Little 1)escrt npper- 
tailling to Bl~ooj, and is distnnt nboul. 
R nlile and a liirlf from the villnge of 
Hnida. 

IJ~I~wI* dlnvkstotie.-lies about two ~nilefi 
from tllc villngc of Manjnkar, Srow which 
i t  derives its name. 

ITjqwr Jinrkslone.-1s on a snnd hill so 
rnllcd in the l ' h r~ r r  or Little Dcsert of 
Ulrooj, nnd is tliutnnt nbor~t two n~iles and 
a l~alf  from Lllc villnge of Saydia. 

UI~pm- Jf~~~X~slo~re.-l 'l~is stntion is on n 
~n11t1 lrill in the 'I'l~orr or l i t t l e  Drsert 
of Illlo(!j. 'J'hero nrc no villnges visible 
from Lho stntioll. 



Longitadinal Triangulation, from Karachi to Siroqj. 

Bul 8. 9. ... 
Lat. 2-Lo 46' 53". 
Long. 69' 50' 3". 
Bl~ooj District. 

Changa H S ... 
Lnt. 24' 53' 47". 
Long. 69O 53' 51". 
Bhooj District. 

Foolrar H. S. . . . 
Lat. 24' 55' 56". 
Long. 70' 6' 8". 
Bhooj District. 

Drnbbie 11. 8. ... 
Idat. 2A0 43' 44.''. 
Long. 70' 6' 19". 
Bhooj District. 

8mdohnr H. 8. . . . 
Lat. 25' 3' 4". 
Long. TO0 1' 22". 
Bhooj District. 

Erninla H. S. ... 
Lnt. 2 Lo ,kH' 17". 
Long. i O O  13' 6". 
Uhooj District. 

Long. i O O  16' 15". 
Bliooj District. 

Pncka Kotce H. 9. . . . 
Lnt. 2 k0 60' 5". 
Long. TO0 26' 3S"' 
Bhooj District. 

478.8 

Upper Markstone.-Derivea its name from 
the village so called, which lies a 
mile from the  and hill on which the 
station has been fixed. 

I 

Upper Markstone.-This point is on n sand 
hill in the Little Desert of Bliooj, and 
lies about two miles and three-quarters 
from t h e  town of Mittee. 

3,189 

474.3 

381.6 

408.5 

Upper Nczrkstons.-This station is on n 
snnd hill in the Thurr or Little Desert 
of Bhooj. The village of Yurreara lies 
ahout three and a half miles to  tlie north- 
north.west of the station. 

I 
Upper Narkstone.-Is situated on a sand 

hill so called in the  Thurr or Little 
Desert of Bhooj. The station lies about 
three and a hnif miles from the town of 
Cheylar. 

Upper Markslow.-Is on a sand hill in the 
Thurr or Little Desert appertaining to 
Bhooj, and lies about one inile from the 
village of E'oolrar, whence its name. 

Upper Markslone -Is Axed on a snnd hill 
in the Little Desert of Bhooj. The vil- 
lage of Dapiar lies south-west by south, 
distant two miles, and the town of 
Islnmkote, south, about four miles. 

Upper Markstone.-Is situated on a sand 
hill in the T l ~ u r r  or Little Desert of 
Bhooj, and lies about three-quarters of a 
mile distant from the village of Snndo- 
har, whence its name. 

U p p ~ r  Mnrkztone.-Is on a sand hill in 
the Little 1)esert of I3liooj. The station 
lies about four milea north-we~t by went 
of the village of Bakria. 



Dharindern H. S. .. . 
Lat. 25' 0' 2". 
Long. 70' 2G' 44". 
Bhooj District. 

Names of Stations. 

Toogoosar H. S. . . . 
Lat. 29' 4,9' 55". 
Long. 70' 39' 20". 
Bhooj District. 

Loonlci H 8. ... 
Lat. 24" 58' 23". 
Long. 70" 4,s' 10". 
Bhooj District. 

a b0 G , s  
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Alunlshahr H. S. . . . 
Lat. 24,' 52' 2". 
Long. 7u0 53' 2". 
Uhooj District. 

ICnribl~it H. 9. . , . 
Idat. 25' 0' 28". 
]long. 70' 60' 48". 
Ul~ooj District. 

I 6 

Jhoond I1 8. ... 
lint. 2 1P $7' 51". 
LonR. 71" 1' 20". 
Uhooj 1)istrict. 

8 bo .- 

Vernrin 11. S. ... 
1,at. 2A0 5 v  36". 
Long. 71" t' 26". 
Ilhooj District. 

Remarks and Descriptions of Stations. 

Upper Xarbtone.-Is on a sand hill in thc 
Little Desert of Bhooj, nnd lies about 
three-qnarters of a lllile from the village 
of Dl~arindera, from which the  station 
has been named. 

Upper Marksto11e.-This point is on a sand 
hill in the Little Desert of Bhooj, and 
lies about 1-2 miles from the  village of 
the same name. 

Upper Xarksto~~e.-Is situated on n sand 
hill in the Tllurr or Little Desert of 
Bl~ooj, and is distant about two miles 
from the village of Dadia and about 1.7 
miles from that of Junjeo kaku. 

U'lyer Nnvfi.~tol~e.-Tllis station derives its 
ntme f ron~  the snntl 11ill on \\,hicll i t  
stnnds, situntctl in tlre Tllnrr or 1,ittlo 
Desert of Bllooj, nntl is nborlt three luilcs 
from the lnrge villngc of Jlierpn. 

4D2'2 

605.1 

373.8 

Ul'lwr ilfn~~ksto~~c.-This station is on rr 
~ n n d  hill in t,he 'l'hrlrr or Little Deucrt of 
Jodl~l~oor,nncl is about t l~ rcc  anti n halt' 
111ilcs distant from tho Inrgt. and noted 
town of Bnknuir. I t  1 1 ~ s  l~cen 11n11lei1 
nfter the village of Sohagi, dislnnt t l~rec- 
tl1111rtc1.8 of n milc. 

Upper Jarksfoi~e.-Is named nfter the  
sand hill situated in  the Tharr or I ~ i t t l e  
Desert of Rlloo,j, and is 2.8 ~niles distant, 
soutll by south-enst, from tho village of 
Lonin. 

Upper illnrksione.-Is called nfter the snntl 
hill on which the station has been fixed, 
situated in the Thurr or Little Dcsert of 
Bhooj, distant  boot 2.5 miles west of the 
village of Bnsarnia. 

Upper N0rksfone.-Is situated on n sand hill 
in the Thurr or Little 1)cscrt of l~llooj. 
I t  is nl~out two lnilcs distant fro111 tho 
village of Jl~oond, \vllonce its llame. 



Names of Stations. 

Rhilgnon FI. 8. ,. . 
Lnt. 2 C  41' 34". 
Long. 71° 7' 11". 
Bhotj Territory.. 

Gnngasnra tT. 8. ... 
1.nt. 24' 58' 40''. 
Long. 71" 14' 2". 
Bhoci Territory. 

Akoriti S. ... 
I.nt. 3 1.' MI' 43". 
Loiig. 71' 18' 59". 
Jodhpoor Territory. 

netlawn H. 8. .. . 
Lnt. 2&051'19''. 
Idon% 71' 21' 25''. 
Jodlipoor Territory. 

Dhingponrn S. ... 
1,at. 25' 43' 46". 
Long. 71' 28' 18". 
Jotllipoor Territory. 

JInnitnli 8. 
Lnt. 2L0 35' 6". 
IJong. 71' 26' 2". 
l'rrll~anpoor Territory. 

Tnmpcr H. 9. 
I d .  24' 52' 39". 
I.ebnq. 71' 29' 37". 
J d h p r  Territory. 

Upper Harkstone.-Is on a snnd hill in the 
Thurr or Little 1)esert of Bhooj. The 
villnge of Samwnree, north-west of the 
station, is distnnt about two miles. 

Upper 2farkstorte.-This station is fixed 
on n snnd hill in the  Thurr or Little 
Desert of Bhooj, nnd derives its namo 
from the villnge so called, situated to the 
north-east, nncl distant from two to three 
.miles. The village of Faglia lies south 
nbout two miles and a half. 

Upper Harkrtot8e.-Is ~ i tunted  on a little 
lnoond on the north border of the R ~ i n i ~  
of Cotch, which commences n few feet 
from it. Tho Desert nlso qdjoins tho 
stntion, which hns been named after n 
village thnt formerly existetl nenr the 
site. The large villnge of lihegrinli is 
six miles distnnt. 

Upper Murkstone.-Has been nnmetl nfter 
the  swell of s:ind on which i t  stnnda, ns 
also after the villnge,so called, situnled 
two miles to the west. 

511.7 

I 1 3 k 3  Z>ppr Ma~ksfo,le.-L nitnnted oil n low 1 swell of snntl of the saine nnme, ~bol i t  
two mileu north of the villnge of I{~uino 
tree, nnd ahont ten n~iles from the enatern 

i border of the Lksert. 

Upper ik1arkstone.-Tliia stntion is in the 
Tliorr or Little Desert, and has been nnined 
nfter the hn~nlet  so celled, situated t l~ree- 
quarters of a ~ r ~ i l e  froin it. 

I ) p r  Jlnrk.vtor~r.-Is uituate~l on n ION. 
sand hill on the enuteri1 l~order of the 
Desert, rind has been nainetl nfter the 
villnge so cnlled, distnnt two ~niles to the 
e a ~ t  of the stntion. 



Remarks and Descriptions of Statians. 

Upper dIccrksfone.--Is situated on the sitc 
of the deserted village of R;?joora, \ ~ l l i c l ~  
11an1e the spot still retains. The station 
is six miles north of the  village of Sarao. 

Upper iWarksto?z~.-Is situated on a slight- 
ly elevated swell bearing thc  nallle of 
Serla. It is about two nliles south-east 
of t he  large village of Jaluuee. 

Upper Markstone.-Is situated ahont a 
mile east of the village of Oolasan, and 
about jive miles south-west of the  to\m 
of Sachore. 

Upper fir7rstone.-Is situntecl on a rising' 
IZnolI about two miles \vent 11s south of 
the  village so called. Iiahilg:lon vil- 
lage lies four miles to  the north, ant1 
J,ohannn nbout the same distance to  the  
north-cast. 

7,Tppe,a Morksiont=.-Is the name of tlrc 
lorn swell of sand on whicli the station 
stands as well as of tlie village of the 
same nmue, situated about 11alf a uiile 
to  the east of it. 

d3qwr Mccrksfone.-Is the name of the low 
awe11 of sand OII n,hich the station 
stnntls. Tho lnrge village of Ninawn is 
about three miles and n half north- 
east of the ~tntion.  There is nlso R 

snialler one cnlled Bajn nbout two miles 
off. 

Uyprr iffnrk.vfose.-Derives its nnlnc from 
the ~ \ j c l l  of s ~ n t l  on w11irl1 i t  is situatctl. 
I'yer or I'irr villngc is nhout two milt* 
nortlt of the station, the  town of Snchorc 
bcing about nine uliles distant. 

Upper dlorkvfonr.-In ~i tuntcd  on n 11igI1 
1,ank or ritlgc of snnd a h o ~ ~ t  a ~ni lc  nntl 
n llt~lf norLh.cast of t l ~ c  large \ iUngc 
of Yeta. 

& 

Names of Stations. 

Rqjoora T. S. ... 
Lnt. 21: 35' 15". 
Long. 71" 31' 47". 
I'nlhanpoor 'l'erritory. 

fierla S. ... 
Idat. 22' 46' 45". 
I~nng. 71" 36' 35". 
Jo(ll11)oor Territory. 

(lolasnn T. S. . . . 
h t .  21: 41' 8". 
I~nng. 71° 48' 26". 
Jodl1poor Territory. 

\Valadhar 9. . . . 
],at. 21.0 32' 71'. 
Long. i 1 °  48' 20". 
I'al11anpoor Territory. 

n w a l  S. .,. 
Lat. 2 h0 50' 33". 
Long. 71' 45' 20'~. 
Jodllpoor Territory. 

K ~ ~ ~ k a r i a  s. , 
2 1.' 36' 5 ~ , ~ # .  

LonK. 71' 65' 36". 
Ullicowar's Territory. 

. 
liosia S. .,. 
M .  210 46' 43". 
I,onK. 710 55' 59". 
Jn(llq)oor Territory. 

At~thol S. 
l r ~ t .  2 10 42) ~ 5 ~ ' .  
ldnnR. 720 fit 2:~ '~ .  
l'alllanl,n~,r Trrritory. - 
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Setora S. ... 
Lat. 24' 30' 35". 
Long.72" R' 33". 
Pirlhnnpoor Territory, 

Thullee S. .. . 
Idat .  21P 52' GO". 
Long. 72" 4' 27". 
doilhpoor Territory. 

n;irqnon I[. 8. 
1,at. 2 C" .LOf 20". 
Long. 72' 17' 23". 
dotllrpoor Territory. 

Snmnrn 11. Q. 
Lnt. 2 1' el!)' 8". 
14o11~. 7F 16' 30". 
Joclhl~oor Trrritory. 

Vernnn H. 9. . . . 
lrnt. 2 be 26' 39". 
1,ong. 72" 15' 32". 
Pul11nnl)oor Tcrritory. 

Upper Markstone.-Derives its name from 
the  swell of sand on which i t  is fixed. 
The village of Oonclao, six miles oft' to 
the  south, nnd tha t  of Kurra, eight miles 
off to  the east, are the nearest villages to 
the station. 

624.9 

upper Narksfone.-IR situated on the 
highest point of s, conspicuons isolated 
hill about two miles sooth-west of the 
town of Rnrgnon, fro111 whence i t  de- 
rives its name. The summit of the hill 
consists entirely of the hardest granite 
diaposed in vast masses, bold and nbrnpt 
in form. 

Upper ~wk.stone.-1s named after the 
high hank of sand on which the station 
is situated. The town of Uhanalu lies 
about five miles to  the  west of the sta- 
tion, which has also the following vil- 
lages adjacent to  i t  ; Ralnpoora south- 
west about ono and a half miles; Voroo 
about three-quarters of a lnile west by 
north; Wa&r about one mile south. 

U1)prr Markrtone.-Is situated on the 
highest point of the easternnlo~t of two 
irregrilar ranges of low hills which seem 
t o  ter~ninnte the hill conntry, all to 
the  wentward being an ~invnrictl  lai ill. 
Ahont three niiles to  the west of the 
station lies the n~nnll village of Mnrec, 
and ahoiit forir ~niles to the west, the 
large village of MnUwam. 

Upper Mnrkalonr.-JR sitiintetl on tlre ~11111. 

nrit of a ger~tle swell of gronnd nlboot 
one milc from the villngc of Verona. 



Jongitudinal Friangulation, from Karachi to Sironj. 

Names of Stations. 

Soonda H. S. ... 
Lat. 24: 46' 51". 
Long. 7%" 27' 45". 
Jodhpoor Territory. 

Jeyraj H. SLf . . . 
Lat. 24' 2a 0". 
Long. 72' 32' 30". 
On the boundary between 

Jodhpoor and Palhan. 
poor. 

Bonik H. S. ... 
Lat. 25' 3' 52". 
Long. 72' 54' 22". 
Jodhpoor Territory. 

Oooroo Siklcnr IT. S. ... 
],at. 26' 38' 58". 
Long. 72' 49' 7". 
Serol~i Tcrritory. 

Mnrd El .  S. 
Idat. 2.1' 21.' 9". 
I,nng. 72" 6!)' 48". 
Eedur Tcrritory. 

nailkn H .  S. . . . 
Lat. 21O 46' 65". 
I~ong. 73" 11' 44:'. 
Gerohi Territory. 

Upper Markstone.-Is situated upon an 
isolated group of high hills about 24 
miles west by north of Mount Aboo. 
The soutllern half of this group is known 
as the Neemu.j hills, froin the town of 
Neemuj, which lies a t  their foot. The 
ascent commences a t  the small village of 
Oosmat, on the eastern side of the hill. 

Upper Markstone.-Is situated on the sum- 
mit of a high and extensive hill lying 
between Mount Aboo and Deesa. The 
hill is named Jeyraj after a deity said to 
reside a t  its foot. 

Upper Mavkstone.-Is situated in a group 
of hills which are unconnected with the 
Arnbulla range, and lies 25 miles north 
of Mount Aboo. The station is fixed on 
the most prominent though not the  
most elevated hill of the group, being an 
acute pcsk crowned with large naked 
masses of granite of square outline. 

Upper Mavksto~te -This station is situated 
on the highest pinni~cle of Mount Aboo. 
The small rock temple of Gooroo Sikknr, 
the resort of pilgrims from nll parts of 
India, nc1,joins the station towards the 
~or~th-west.  The sacred character of the 
~\.liole hill and of the Oooroo Siklcar in 
particnlar iu too well known to  require 
any further notice here. 

U p p ~ r  IlI~r~k.slose.-Is situated on a high 
gronp of hills forming the southern por- 
tion of the Arabulln range. 

Upper Jlarksfonr.-Is sitnnted on a high 
hill of that name in the midst of the 
Arabulla range, and is distarlt 24 milem 
from Mount Aboo. 



Longitudinal Triangulation, from Karachi to Sironj. 

HEIQHT ABOVE 
MEAN SEA LEVEL. 

Names of Stations. Remarks and Descriptions of Statio~rs. 

Kannngar H. 8. , . . 
L R ~ .  U0 68' 29". 
Long. 73' 21' 27". 
Jodhpoor Territory. 

I I 

Mall Nevair H. 9. ... 
Lat. 24' 59' 22". 
Long. 73' 38' 67". 
Oodeypoor Territory. 

Zalio H. 8. ... 
Lat. 2 C  34' 20". 
Long. 73" 21' 43". 
Oodeypoor Territory. 

Tnir H. 8. . . . 
Lnt. 2-Lo 47' 11''. 
1,ong. 73' 39' 20". 
Oodeypoor Territory. 

... 1 1,826-6 
I 

U)per Markstone.-Is situated on the sum- 
mit of one of the highest peaks of the 
Arabulla range, and derives its name 
from the hill which is so called. The 
small town of Ohgna lies about two 
miles south of the station, and that  of 
Joorah about six miles south-west. 

I 
I 
! 

h e r  Mnrkstone.-Derives its name from 
the hill on which i t  is situated. This 
peak forms part of the Arabulln Moun- 
tain,, and lies upon the western flank of 
the range. It is abont 19 miles north- 
west of the Cantonment of Erinpoora, 
and is in the Jodhpoor Territory. The 
~pproacli to  the station is from the vil- 
lage of Bijapoor, about seven miles north 
by west of the station. The w e n t  is 
nbout five miles long. 

Upper Markstone.-This station like Tnir 
H. 9. is situated on one of the clusters 
of hills rising from the plateau of the 
Arabnllas. It is not the highest point 
in the cluster, though nearly so. The 
following villages are in the vicinity of 
the stntion, viz., Silnincha, a large village 
ahout four miles to the north ; Numdar, 
ahout three miles north hy east ; Atroom- 
ba. n b o ~ t  two miles north, i t  is from t,his 
village that the ascent is made; Mall, a 
small village in the mitlst of the cluster 
south by east. The hill is named Nevair, 
to  which as  a distinction the name of 
the last mentioned village is pretixed. 

[%per Mnrkstorze.-Thin ~tnt ion  is sitnated 
on one of the highent points of the 
ridge3 in the trble-land of the A~A~I I I IRs .  

On the north-west side is thc largc villngo 
of Bootal~,  and i t  is I)g its v ic i~~i ty  to 
thia village that  i t  ia heat known. The 
nscent is by the eastern side. 



Longitudinal Fria?zyulation, from K a r a d i  to Siroq j. 

Names of  station^. 

Mnrmar H. S. ... 
Lat. 24O 26' 20". 
Long. 73' 35' 13". 
Oodeypoor Territol-y. 

Tiki H. 8. . . . 
Lat. 24' 55' 38". 
Long. 73' 63' 12". 
Oodeypoor Territory. 

Lakarmas H. S. . . . 
Lat.  24,' 31' 4.8". 
Ilong. 73' 62' 10". 
Oodeypoor Territory. 

Rhnrak H. 9. ... 
Lnt. 2h0 A' 22". 
Long. 74O 18' ,10". 
Oodeypoor Territory. 

Tnna R. 8. . . . 
Lnt. 2 4,3' 4;'. 
I~nng. '74.' 13' 4,1!'. 
Oodeypoor Trrritory. 

Remarks ~ n d  Descriptions of fltationa. 

I 
Upper Ifarkstow-Is situated upon a high 

ridge of the Arabulla range, in the midst 
of a wild tract, nnd derives its name 
from the hill which is so called. The 
village of Jharol lies about three miles 
west of the station, a t  the foot of the 
lrill. 

Upper Marksto~re.-Is fixed upon the high- 
est of an irregular cluster of low hills 
east of the large town of Nathdwnra 
(commcnly called Nndwara) celebrated 
for its sanctity. Tiki is the name of the 
particular point upon which the station 
is situated. 

Upper Markrfonr.--1s situated on the 
range of high hills forming the eastern 
defence of the city of Oodeypoor, nnd 
derives its name from the large village 
so called, situated a t  the foot of the hill 
on tho west side. The ruined gate 
called Sijnh-ka-Darwnna, which forms one 
of the approaches to Oodeypoor, is on 
the snme ridge, two lniles north of the  
station, fro111 which the city itself is 
visible. 

Upper .ilZnrksi'one..-Is on the highest group 
of pointed hills rising from the plain 
tha t  lies to the cast of the Arnbulla 
range. The station is fixed close to a 
temple on the summit of a hill ad-join- 
ing i t  on t l ~ e  south side. The temple is 
detlicnted to t.he Goddess Bhnrlta, whence 
the nnme of the hill. At t , l~e foot of the 
hill on its eastern side lies the e~uall 
v i l l~ge  of Rllnmk, nnd nbont four nliles 
to the south-west is tho large town of 
I'ontla. 

['I~prrilfflvkstonr -Is situnted on the high- 
est point of the well ltnown inolnted hill 
nanicd l'aha. At tho foot of the hill 
to the ~ o n t h  lies the large villago of the 
nilme name. 



Longitudinal Triangulatiolt, from Karachi to Sironj. 

Names of Stations. 

p- 

Borikalore H. S. ... 
Lat. 24" 20' 52". 
Long. 74" 15' 2". 
Oodey poor Territory. 

Sennd H. S. ... 
Lut. 24" 43' 6". 
Long. 74" 35' 26". 
Oodeypoor Territory. 

R a m  Pndri H. S. ... 
Lat.  24" 23' 21". 
Long. 75" 31' 42". 
Oodeypoor Territory. 

Mendki H. 9. 
Lnt. 2 1" 38' 16". 
Long. 74" 65' 40". 
Oodry poor Territory. 

Remarks and Descriptiom of Stations. 

Upper Markstone.-Is situated in a wild 
thinly populated tract of hilly country. 
forming the eastern outskirts of tbe 
Arabulln range. This hill, tllough a low 
one, is the highest in the immediate vici- 
nity. I t  is not a prominent point, nor is 
i t  one easily found, being in alocality little 
frequented. The following towns and 
villnges nre those nearest to the stntion : 
Kanaor, n large town about eight miles 
to  the  north; Valeecba, a large village 
about two miles enst by south. The sta- 
tion is cnlled after the hamlet of the 
same name situated a t  the foot on the 
sooth side. The well known Dellbur 
lake lies about 15 miles west by south. 

Upper Mavk.stone.-Ia on a high irregular 
cluster of hills. The following villnges 
are near the stntion, viz., Sawn, a large 
village to the north-north-east, nbout 
three miles ; Snund, nfter which the sta- 
tion is named, lies about a mile and a 
half to  the north by enst ; and Kharee- 
poore, a t  the western foot of the hill, 
about one mile due west. 

Upper Markstone.-Is on e high and ex- 
t en~ ive  rnnge of hills lying to the east 
of the Arnhulla rnnge, from which i t  is 
separated by a nearly level trnct. The 
nacent to the stntion ia long nnd tedioun, 
and commeuces from the town of narra 
Sadri, which is about two miles in n di- 
rect line from the station. 

Upper Mdvkstone.-Ia sitouted on the 
southern edge of the game extensive flat 
rnnge as Nimthoor H.8.. RnmpoornH. R., 
and Eiankn Hoo~ro  H. 8. The stntion 
of Jawnd Necmuch lies in the plain 
below the stntion, towardn the mouth-west, 
a t  a distance of three miles. n ~ e  
stntion is named nfter the village of 
Mendki. 



Longitudifial Triangulation, from Ka~acAi to Sironj. 

Names of Stations. 

Gopalpoora H.  9. .. . 
Lnt. 24' 17' 34". 
Long. 74' 49' 23". 
Jnwud Neemuch District. 

Nanka Hooaro H. S. ... 
Lat. 24O 31' 48". 
Long. 75O 17' 0". 
Sindliia's Territory. 

Arumlia H. S. ... 
Lnt. 24' 25' 7". 
Long. 75' 1' 33". 
Jawud Neemuch District. 

Dnlngarrn H. S. ... 
Idat. 24' 10' 22". 
I~ong .  76O 0' 16". 
Sindliia's Territory. 

 rood^. 9. ... 
Lnt. 2.i0 14' 12". 
l~ong.  75' 10' 43". 
Holkar's Territories. 

Rmnpoorn H. S. ... 
]rat. 21.' 2R' 44!'. 
I4nn~.  7.i0 29' 19". 
1Iolknr'n Territoriecr. 

HEIGHT ABOVE 
MEAN SEA LEVEL. 

Upper Mavkstone.-Is situated on a ranre  
of wild hills chiefly inhabited by Blieels. 
The station has been named after the  
large village of Qopalpoorn, situated a t  
the eastern foot of the hills, about n 
mile and a half clistnnt. The village of 
Chota liliera is about three miles north- 
east of the station. 

1,860.3 

1,530.8 

1,809.1 

1,525.2 

1,920.0 

Upper Harkstone.-Is situated on the same 
range as Rainpoora H. S. and Nimtlioor 
H. S. The followiilg villnges are near 
the station, viz., Matnsoaro, to the north 
about two miles; Nanka Hooaro, (some- 
times cslled Nnnkn Rooaro.) about one 
and a linlf miles north-enst by north; 
Moolcree, about three mileswest by north; 
I<llerawudda, south about a mile and a 
half. 

Upper Marksto?~r.-The following villngcs 
are ncar the station : Deori, nerth two 
miles ; Rijur\vas, north-weet by north 
one nnd a half ~ni l rs  ; I<RIIR Iihern, north- 
west one nild a half miles; Rnttris, west 
two miles ; Palsora or Pal-ora, a large 
village south-east b.y south four miles ; 
Arumlia, east one nlilc. 

[@per ilJnrkstot~r.-Tliia station is on n 
liigli raligo of table-ln11c1 about tlireu 
nliles from the village of I la lagi~rr~ ,  
wl~ich is situated a t  the foot of the hill. 

U'prr Jlnrkrfonr.-The following villages 
are near the station, viz., Roodn village, 
one mile north.enat ; G e r r ~ w ~ ~ d ,  due east 
two ~nilcs ; Tullao I'eepln, enst bay south 
one-fifth of a mile; Bajpoor, south-wcst 
0.8 111ile. 

Upper illnrkrton~.-Is situated on the high 
range of hills to the north of the large 
town of Rampoorn. 



.Longittcdinal Triangulation, from Karachi to Sironj. 

Remarks and Descriptions of Stations. 

Upper Markstone.-Is sitnnted on m irre- 
gular group of hills, celebrated for the 
curious Dhnmnar Caves or excnvated 
Temples, and is withiri a few feet north 
of the principal Temple. 

Upper Markstone.-This point is about 
three miles north-east of the large town of 
Bhnupoor, and is situated upon the high 
rnnge of hills tha t  run continuously from 
that place to  Rampoora. The station 
derives its name from the villnge so called, 
situnted about a mile t o  the eastward a t  
the fool of hills. 

Upper Mnrkstone -Is situated on n small 
isolnted tlat topped hill. The following 
villages are near tlie station, viz., Ner- 
khera, north-west by west two miles; 
Sameli, north two and a half miles ; 
Kotra, n lnrge villnge east one mile; 
Kajoori, south-south-west one mile. 

Upper Mnrk.~lone.-In fixed upon a small 
low isolated hill of irregulnr form. The 
village of Gooraria lies nbcut one mile 
to the south. The large town of Soonail 
is ahcut five miles off in the name direr- 
tion. The city of Pn t~ in  is visible from 
the station to  the north-east. 

Oppe-r Markstone.-This stntion is on the 
top of the most extensive of five adjacent 
isolated hills rising from the wide tahle- 
land forminq the eastern side of the vnl- 
ley of the River Aboo. The stntion de- 
rive4 its name from the group in tvllich 
i t  is fixed, whose nnlnher han conferred 
on it the designation of Ynnchnwa or 
'' Pnnrh Fahar." 

The following villages lie nronnd the hase 
of the Ynnrhnwa group : Harowtea 
Kotree, north ; S a r ~ ~ n g a  Khera, north- 
east hy went ; Pnrawa, a large villnge 
north-east ; Dhahln, nonth ; Rnmeia west 
by south ; and Nowli, north-west. 

- _  - -- 

Namea of Stations. 

Dhamna H. 8. ... 
Lat. 24' 11' 38". 
Long. 75' 32' 28". 
Holkar's Territories. 

Nirnthmr H. 8. ... 
Lat.  2k0 38' 1". 
Long. 75' 50' 2". 
Holknr's Territories. 

Kajoori H. S. 
Lat.  2 i0  14'14". 
1,nng. 7S0 45' 66". 
Holkar's Territories. 

(faornria H. S. . .  
Lat.  24' 25' 32". 
Long. 78' 7' 29". 
tlolkar's Territories. 

Pnnrhawn FI. S. 
Lnt. 24' 7' L5". 
Long. 75' 69' 16". 
Tonk Territory. 

HEIGHT ABOVE 
Msm SEA 
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Names of Stations. 

Banskati H.  8. ... 
Lat. 24' 31' 50". 
Long. 7G0 16' 27". 
Patun Territory. 

Roosalpoora H. S. . . . 
Lat. 24.' 17' 33". 
Long. 76' 22' 9". 
Ajmeer Uistrict. 

Rangaon H. 8. ... 
Lat. 23' 54' 35". 
Long, 7G0 25' 34". 
Boundrcry between Holkar'r 

and the Nnrsiiighgnrh 
Territorics. 

Bnrtnl H. S. ... 
Lat. 2i030'  4''. 
Long. 'if O 39' 4.4;'. 
Patun Territory. 

Mntn-ka-horn 11. S. ... 
Lnt.  2.1,' 14.' 11". 
l ~ n n ~ .  76' :I!)' 1G". 
Kilc1~poora Territory. 

Dhnwn H. 8. ... 
Lnt. 2:\O ,I!)' lR1'. 
1,on~.  76' 3!)' 2:)''. 
Narsinglignrh Territory. 

Remarke and Descriptions of St~t ions .  

Upper Markstone.-This station is sitl~ated 
upon the crest of a bold ridge of hills 
scarl~ed on the western side, about eiglrt 
miles from the city of Paton in an  
easterly direction. The snlall village of 
Banskati, from wl~icli the statio~i is 
named, lies beneath to the eastward. 

Upper Markslone.-Is situated on about 
tlie highest part of the table-land on 
which the village of I~oosalpoora is, fro111 
which i t  is distant about a mile and a 
quarter to tlie eastward. 

Upper Ma~kstone.-This point is on the 
highest part of tlie liill so called, from 
tlie village of Rangaon, froni whir11 i t  
lies in n nortll-west direction, nnd distnnt 
about a mile. Berklie~i is 6011th n ~ i l o  
and a half, Banskheri north-\vest a 
mile and a quarter,and Jlia~~amow north- 
north-west a mile and a half. 

Upper Marksfone.-The station is situated 
upon the Ilipli nnd extensive rnnge of 
hills north of tlie town of S~~r tn l ,  whose 
distance from the station is 1.55 miles. 

U p p ~ r  nf~rk .~fon~.- Is  on the highest pnrt 
of n high isolaterl hill of tho snliie nnlne, 
nbont a niilc nor th-wst  of the village 
of Cowrnpoor nnrl two miles cast-south- 
cnat of Bnklicr. 

1,645-4 Upper firfistone.-Is sitnated on a high 
llill in a wild nnd llilly trlict, nntl l ~ a s  very 
smnll villnges only ill its io~mcrlinte vici- 
nity, rix., Uhnnd, a t  nbont n milo nnd n 
quarter enst; Rosooldia, a t  one ~ni le  
nortll-\vest ; ant1 Mnwn I<llera, nt a n~ i l e  
and rc hnlf north. The hill is cnlled 
Mlita-kn-horn or hill of Blntn,fro~n a sn~nll 
temple drdicntctl to ~Mntn, a Hindoo1)eity 
which standa nbout GO yards to the enst 
of the stntion. 



Longiludinal Triangulation, from KaracAi lo Siron.. 

Names of Rtrtions. Remarks m d  Description6 of Stations. 

h'mdnn H. 9. . . . 
Lnt. 2-Lo 22' 23". 
Lonp. 7 i 0  1' 22". 
Ownlior Territory. 

Dand H. 8. ... 
l r ~ t .  24' 4' 3". 
Long. 77" 8' 33". 
l h jga rh  Territory. 

Hatni lI F. 
Lnt. 2 LP 30' 29". 
1,onp. 7 i 0  16' 17". 
Hagognrh Territory. 

~ ~ 1 0 t h  H .  S. . . . 
Lab. 2 LC 14' 58". 
Long. 7 ' i 0  17' 3W'. 
OwLa Territory. 

Rampoor H. S. ... 
1,nt. 2-b0 17' 60". 
1,onp. 7 i 0  28' 1~". 
Sindhia'a Territory. 

Tinria Ft. S. ... 
Lnt. 2 lo 6' 28". 
Lnng. i iO  21)' 08". 
Took Territory. 

Upper Markstone.-Is on one of the isolat- 
ed hills of tha t  nnmo, near the Yarbati 
river. The nearest village is Yiperia, 
which lies near its foot a t  about a mile 
south-south-west of the station. 

Upper Markstone.-The station is situated 
on n high swell of one of the hills on 
the western side of the Pnrbati. I t  is 
about two miles north-east of the villege 
of Napaneer, three miles south of Tehli, 
and one-third of a mile south of the  
sn~nll  hamlet of Bheels named Dand. 

&$per Markstone.-The station is on a high 
p e ~ k  of the hills i~nmed ia t e l~  east of 
the valley of the I'nrbnti. Bnloth, from 
whence the e tat ion is named, is three 
miles west of it.. Gaddin is  bout three- 
qunrters of n mile east-south-east of the 
atation. 

1,821.9 

1,842.5 ' b3per Markzfone.-This stntion i n  situatcd 
011 the highest penk of a douhlc-heeded 
hill rising nbruptly from the plnin, and 
clone to a small temple dcdirntetl to the 
Eiindoo Deity Ro~vanee. The village of 
Hampoor lies about II mile nntl r half 
w e ~ t ,  and Araon four miles south of the 
stntion. 

Upper Markstone.-I8 uituated on a high 
peak of n range of hills, and lie8 about 
four miles north-north-eat  of Ragogarh, 
and a mile north-north-west of the small 
villago of Poorena. The cantonment of 
Ooonah licu about twelve miles to  the 
north-north-west. 

Uppev Markstone.-Is on a swell of the 
broken ground overlooking the vnlley 
of the l'nrbati, nncl is about half n mile 
rronth of the village of Tinsin, and five 
miles west-south-wee: of Isarwss. 



Xongitudinal Triangulation, porn Karacii to Sironj. 

HEIGHT ABOVE 
MEAN SEA LEVEL. i i 
u .  

:5 $ 2 Namee of Stations. a o Remarks and Descriptions of Stations. 
ED 

Agar H. S. 
Lat. 23' 57' 3". 
Long. 77" 25' 27". 
Tonk Territory. 

Losnlli T. S. 
Lat. 24." 6' 19''. 
Long. 77' 35' 41". 
Tonk Territory. 

Upper Morkstofze.-Is situnted on a high 
ridge of r mass of hills extending in n 
succession of ridges of about the same 
height for e ig l~t  or. nine miles to the west, 
but shelving clo\un towards the east. I t  
lies R inile cost of the hainlet of Agar, 
and two iuiles sooth-south-west of Tenoli- 
or Tihloni to the land of which it rpper- 
tains. T l ~ e  hills in its immediate vicinity 
have the general name of Agar-ka-puthnr, 
but the particular spot on which the 
station is fixed is also cnlled Iiateri pu- 
thar. 

w p e r  d4bvkstone.-Is situated on a gentle 
undulation of the high table-land \\,hich 
rises iin~nediately to the west of the 
Sironj Vrlley, one and a half miles 
west of the village of l'ngrani and 
about a mile south-enst of Bilrrit Losalli, 
from whence i t  takes its name. 





S E C T I O N  X V I .  

Jogi Tila Dferidio~zal Series. 

This series originates at  a side of the North-west Himalayan 
triangles, and follows the meridian-73 i0 east of Greenwich-of the 
well known Hill of Jogi Tila, near Jheluin, until it reaches the River 
Sutlej, in the vicinity of Pal; Pattan, and Dahamlgarh. The relative 

a 

heights of the Tower Stations Kothiala, Nar, Kadar, and all to  the 
south, as  far as and including the stations of Hoojan and Pntti, mere 
determined by Spirit Leveling Operations. Their absolute values are 
based on the cletermi~lations of Jogi Tila and Jaoli, as derived from the 
North-West IIiinalaya~i Series. 



Jogi Tila Meridional Series, from Jhelum to Pak Pattan. 

Jaoli H. 5. ... 

Jogi Tila H. 9. ... 

Roatala H. S. ... 
Lst .  33O 10' 37". 
Long. 73O 37' 49". 
Jhelum District. 

Koar H. 9. ... 
Lat.  32O 47' 23". 
Long. 73O 44' 11". 
Ooojeret Dietrict. 

Chail H. 5. ... 
Lat.  32' 47' 27". 
Long, 73' 7' 42". 
Jhelum District. 

1 Vide page 155. 

Upper Markstone.-Is situated on the 
summit of the high sandstone range 
between Bakrnls and the River Jhelum. 
The road mode up to it, for the theodo- 
lite, is on tho west of the range. The 
nscent commences a t  Roatala, a small 
hamlet situated one koss north-east of 
the village of Lehri, and one koss south- 
east of Panchore. Mungul kote and 
Toogloo kote (or Raingarh) both well 
known forts of Qoolab Sing's, lie on the 
left bank of the Jhelum, s t  a distance of 
from three to four koss, the former to  
tlie erst, the latter to  the north-east. 
The peak on which the station is erected 
is  called Lam-ki-parbat by the people of 
Roatala. 

Upper Markstone.-This station was origi- 
nally selected hy Lieutenant Robinson for 
the survey of the Itawnl Pindee and Jhe- 
lum 1)istricts. I t  is situated on the low 
range east of the River Jhelom, n few miles 
sonth of the ICllarinn Yass, and is named 
after the nearest large village of JCoar. 
Tlie hill rontl betacen I<oar and Dingee 
passes within n few yards of the stntion. 

Upper Mai*ksfone.-Is on a well known hill 
north of Pind Dndun I<han and east of 
the Choga Pass throngh the salt range. 
I t  is immediately above the village of 
Bnaharut, which is situated on one of the 
highest plateanx of tlie range. There are 
two rondn throngh the hills to  Basharut; 
one from Chop,  the other from .Telalpoor, 
r ib  Reghanwnla and Aree. The latter is 
much the beat of the two. The site of 
obaervation is on the ~nmini t  of the hill, 
among sundry buildings tenanted by 
fakirs. 



Jogi Tila Meridiolzal Series, from Jiielz~m to Pak Pattan. 

Nar T. S. . . . 
Lat. 32' 27' 21". 
Long. 73' 18' 4<5''. 
Shahpoor District. 

ICothiala T. 8. ... 
Lat. 32' 35' 27N. 
Long. 73' 30' 13". 
Shahpoor District. 

ICer T. S. ... 
Lat.  32' 31' 13". 
Long. 73' 39' 11". 
Goojerat District. 

Kadsr T. 9. .. . 
Lnt. 32' 25' 26". 
Long. 73' 31' 46". 
Goojerat District. 

Je to  T. S. ... 
Lat.  32' 16' 64''. 
Long. 73' 24' 3(i". 
(foojernt District. 

Haxara T. 5. .. . 
Lnt. 38' 7' 60". 
IJong. 73' 18' 30". 
Slrahpoor District. 

nnla T. 9. ... 
Lat. 38' 8' 52". 
I ~ o n g .  73' 30' 12". 
Ooojcrnnwxlln District. 

Bndoolnpoor T. 9. 
Lnt. 32' 14: 53". 
LonR. 73' 38' 12". 
Qoojtlrn~~walln District. 

737.5 Surfare of Pillar.-This fitation is placed 
on a moond of the same name, 0'85 of a 
mile west of the hamlet of Mall; the 
nearest large village is Rookan, lying 
south a t  a distance of two miles. 

I 
Strrfnce of Pillar.-Is situated to  the  south 

of the  village of Kothialn, 2.6 miles north 
of Sohawa Thana. 

Upper 3lnrkstone.-This station is on the  
su~nni i t  of ICer Shivala, a flat roofed 
Hindoo Tomb, near the  v i l l ~ g e  of Jaisook. 

Stcvface of Pillar.-Is on the  high bank of 
the Nliltks overl~nnging the Iiadir l e l~ds  
of the Chennb, and is about 200 yards 
north-east of the  village, after which i t  is 
named. 

Stwfacr of Pillar.-The site of observation 
is in centre of the  villnge from which 
the  station derives i ts  name. 

Sltr:fncs of Pillar.-Is situnted on n high 
ridge nenr the  village of the  same name. 

LFlrj:farc of Pillnr.-Is on the  bnnk of the  
C ' l ~ a n ~ ~ c l  of the river Cl~er~nb, two miles 
l lo r t l~  of tho old to\rll of Tukht Hnznra. 

Srr1:ficr qf Pillnr.-The stntion is on the  
~~ort,ll-rr.ent corner of tlle villnge hTo\\.n 
I ~ I ~ R ,  (or Ijnla Klioord,) nbout 203 yards 
west of Lhc new Military Hoad from Mool. 
tn11 to IVl~xeernbnd. 

732.8 Sarfoce of Pi1lnr.-Will be found in thc  
ccutre of the village of the  salue name. 



Jogi Tila Mmidional Series, from Jhelt~rn to Pak Pattan. 

Names of Ststiona. 

blogo T. 8. ... 
Lat. 3 2 O  0' 40'' 
1,ong. 73' 27' 1". 
CioojeranwaUa District. 

Fbah Jnmal T. 9. ... 
Lat. 32' 1' 38". 
Long. $3' 36' 16". 
Qoojernnwalla Ilistrict. 

Futt i  T. 8 .  ... 
Lat. 31" 52' 11". 
Long. 73' 31' 37". 
Ooojeranwalla Distxict. 

Hc4un  T. 8. ... 
IIat. 31° 52' 23". 
I.ong. 73' 20' 3(Y1. 
GoojeranaaUa District. 

Loclri T. 8. ... 
Lat. 32- 0' 2". 
Long. $3' 17' 30". 
Cioojeranwalls District. 

Snngln 11. S. .. . 
Lat. 31° 42' 38". 
Long. 73' 25' 3 b". 
QoojeranwaUa Districl. 

Amoor T 0. 
Lnt. 31' 47' 3". 
Long. 73' 41' 26". 
Ooojeranwalla District. 

Pbnh Kote H. S. . . . 
h t .  31° 3Lf 13". 
Long. 7.7' 30' 11". 
Jhung District. 

Cliiniont H. H. ... 
Ifit.  310 &?' 32". 
1,t~iip. i f  0' 69". 
Jbung District. 

Remnrke and Descriptions of Gtutions. 

Surface of Pillav.-Is n few yards west of 
Shah J a m d  village. 

, 

Stirfare of Pil2av.-Is situated on a mound 
so called by the side of the great road 
from Pindi Bhateau to Lahore. 

Upper marks to^.-IS built on an isolated 
ruined tower a few yards west of the 
village of Mogo. 

Surfare of Pillar.-This stntion is placed 
on the ridge nenr Hoojun village, two 
miles south-east of the  town of Pin& 
Bhatean. 

Surfare ofPillnr.-Is in the low Innds, on 
Ihe loft bank of the river Chenab. 

Upper Marknlone.-The site of observation 
ison the summit of a well known hill in tho 
centre of the Bar of the Rechnee Doab. 

6'j;ppw Markatone.-Is built on n high moun~l 
in the village Asroor, near the sl~rine of 
Mien Ali. 

Upper Markslone.-Ie situnted oil the 
sonthern ridge of hills west of the 
village of Shah Kote. 

Upper Mnrkston~.-This stntion in on t.he 
summit of a hill over the town after which 
etation is named. 



S E C T I O N  X V I I .  

Gi~Lagarh  Jleridio~zal Series. 

This Series of Principa,l Triangles is nearly 75" east of Greenmich, 

following the meridian of the station of the North-west Himalaya Series, 

whence its name is derived. It originates near the t o m  of Jammoo, 

the winter residcilce of the Maharajah of Kaslshmir, and passes east of 

Sealkote, Umritsur, Ferozpoor, and Sirsa. It crosses thc desert tracts of 

Eastern Rajpootana, passes tlle city of Ajmeer, a'nd terminates llea'r the 

calltoilment of Neemuch, on the Longitudinal Series of triailgles \\rhich 

coishnects Calcutta a i d  Ka,rachi. 



Gurhagarh 

Names-of Stations. 

Gurhagarh H. S. 

Dehrn S. . . . 
Ranjitgarh T. S. ... 
Lat. 32' 35' 12". 
Long. 74" 39' 41". 
Sealkote District. 

Roorki T. S. ... 
Lat. 32' 25' 29". 
Long. 7 E  46' 25". 
Sealkote District. 

Deoli T. S. .-- 
Lnt. 32' 24' 45". 
Long. 74' 58' 47". 
Sealkote District. 

Rhuru-chak, T. 8. ... 
Lat. 32' 26' 65". 
Long. 75' 9' 13". 
Goorhapoor District. 

Atalgnrh T. 8. ... 
Lat. 32" 18' 44". 
Long. 75" 8' 55". 
Uoordmpoor District. 

Loongi T. S. ... 
Let. 32' 16' 6". 
Long. 74" 68' 42". 
Sealkote Dbtrict. 

-- 

Meridional Series, from Jammoo to Neemu&. 

Remarks and Descriptions of Stations. 
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1 Vide pages 153 and 154. 

S~il-fnce oj' Pillar.-Is huilt in the middle 
of the old Fort  of Ranjitgnrh, close t o  
the road from Sealkote to Chaprar and 
Jammoo, about seven miles from the  
station of Sealkote. 

Sutface of Pillat..-Is situated on a high 
mound immediately north-west of the 
village of the same name. The tower 
has been bnilt on the site of the north- 
west angle of an old Fort  ou the top of 
the mound. 

Stwface of Pillar.-This station is on 
the remains of a Fort a t  the north- 
west corner of Deoli villnge. 

St~rface of Pillar.-Is ahnut 260 yards 
to  the south-west of the village of 
Bhurii-chak, in the high lands stretch- 
ing from the foot of the outermost 
sandstone range. 

Strrface of Pillar.-This tower stands 
on the south-east hastion of the inner 
qnndrmngle of the ruined fort of Atal- 
garh, a b o ~ ~ t  300 yards north-cast of 

' Sollowrn village. The fort ia on a 
very connpicnous mound, and coniii~nnds 
an extensive view of the surrounding 
country. 

Surfnce of Pillar.-Ahout 200 yards 
south-west of the little village of 
Loongi, and n110iit one-third of n mile 
t o  the ennt of I~nngarkee, atanrls the 
tower denoting this site of observation. 

- -- - 



GtcrRagarh Meridional Series, from Jammoo to il'eemt~ci. 

Names of Stations. 

Myloo-Syloo T. 8. ... 
Lat. 32' 10' 39". 
Long. 75" 6' 52". 
Goordaspoor District. 

IChakka T. S. 
Lat. 32' 6' 19". 
Long. 74" 57' 39". 
U~nri tsur  District. 

Shrhpoor T. S. .., 
Lat. 32" 1'33". 
Long. 75' 8' 3". 
Uoordaspoor District. 

Ramdas T. 8. ... 
Lat. 31" 57' 30". 
Long. 74O 57' 47". 
Unlritsur Dktrict. 

Siri T. P. .. a 

I&. 31' 52' 36". 
Long. 76' 7' 11". 
(ioordaspoor Zlistrict. 

Machi-Nnngnl 'I'. 8. ... 
],at. 31" -18' 17". 
I~ong.  74O 66' 3!j1'. 
Umritsur Distrirt. 

Chowindn 8. ... 
Lnt. aI0 43' 13". 
Izonfi. 76' 5' 52". 
Ulnritsur District. 

Itelnarks and Descriptions of Stations. 

870.8 

Surface of Pillar.-Is on a lnolind to  the 
right of the high road from Dehra Baba 
Nanak to Goordaspoor, and half way 
between the villages of Shahpoor, Go- 
ralla, and Iiadeean. A narrow inarsli 
lies between the mound and the Kadeean 
village. 

Sfcvface of Pillar.-'Illis station is situat- 
ed on the south-east bastion of a ruined 
fort in the village of Myloo-Syloo, the 
village itself being on rather a con- 
spicuous ~noulld. 

824-4. 

St~rface of Pillar.-Is situated about a 
mile t o  the ~011th-east of the lnrge town 
of Hamdas. 

Surface of Pillar.-The tower marking 
the site of observation will be found on 
a little mound about 600 yarQ south- 
east of the village of Khaklia. 

Surface qf Pillar.-About half a mile 
i lort l~ by west of the  village of Siri, 
and on a smnll mound near the left 
bank of a brnnch of the Uaree Doab 
Canal, stands the tower marking this 
station. 

Stc+fnce of Pillor.-This tower is built 
about 300 yards n0rt.h by west of the 
little villago after \vIlich i t  is named. 

Uppev Markstone.-This station is & the  
south-west corner of Cho\+,inds, village, 
on a bastion of a ruined Fort. Chow- 
inda is of Rome note 0s the shrine of 
Chowinda Devi, nnd attracts to  its an- 
nual fair a great number of pilgrim8 
from tho surrounding country. 



GurAagarh Nero'dional Seriee, from Jammoo to Neemuch. 

Nsmea of Btetions. Remarks and Descriptiol~e of Statione. 

- - .- - - - R 

Toang T. S. 
Lot. 31' 3 v  17". 
Long. 7 C  66' 58". 
Umriteur Dietrict. 

Dheeri-Lot T. 8. 
Lot. 31' 34' 53". 
Long. 75' 6' 30". 
Umritsur District. 

C)olw~r T. 8. 
Lat. 31" 31' 13". 
Lmg.  74' 56' 311". 
Umritsur District.. 

Kulle T. 9. 
Let. 31' 26' 8". 
Long. 75' 4' V'. 
Umri tsnr District.. 

Jsndoki T. S. 
Lot. 32" 22' 4". 
Long. 7 P  65' 61". 
U m r i h r  D ~ t r i r t .  

Snnptpoor  T. S. 
Let. 31' 15'3t". 
Long. 75" 4' b7". 
Umritmr Dietrict. 

Rahza T. R. 
Lnt. 31° 13' 60". 
Ilonp. 5.1.' 56' .kt?"' 
Lahore Dietrict. 

R n o k h n o ~ l e  T. S. 
Lat. 31' 8' 25". 
Long. 7 5  5' 3". 
Fcrozpoor District. 

Swface of Pillar.-ls situated on a small 
mound nenr the Punjab Grand Trunk 
Road. The stntion lies about one-third 
of a mile south-west of Gairi village, 
about half n mile north-west of Dheeri- 
kot, and little more than a mile to north- 
east of the Jandiala encamping ground. 

Surfme of Pillar.-So named from the 
villages of Toong " Khoord" and Toong 
" Kulan" in its vicinity ; is about three 
rniles to the north-east of Umritsur, 
near the high road to Batala. 

... 787.6 

. . .  

Sttrfnce of Pillar.-Named after Jan- 
doki village, from which i t  is about a 
mile south by west. 

i 

... 

Srt f i rr  of Pillor.-Will he founcl on a 
small mound ahout one-thircl of rr mile 
south-west hy south of Songutpoor 
village. 

... 1 78i.3 

I 

Sfrrface of Pillar.-This etation i n  on a 
 mall monnd, the site of the ruined vil- 
lage of Rahzr, ahout n mile south of 
Ynngontah, nncl more than half a mile 
to the e ~ n t  of Peer~gree village. 

Burface of Pillar.-1s about 100 yarde 
to the east of the village of Golwar, 
near the kutcha road leading from 
Umritsur to  Hurree-kee-Puttun. 

... 

Sf~r$nre of Pillar.-In situated dirertly 
hetween the vill~gen known as " Rurra 
Rookhnrwnla" and " Chota Rookh- 
nuwnln," ahont 200 y ~ r d n  from the 
former and 60 gsrcl~ from the latter. 

784.2 Surface of Pi2lm.- This tower in a little 
hetter than half a mile to the west of 
the village after which i t  has been 

I named. 



Gnrhagarlr Meridionat Series, from Jammoo lo Neemuck 

Names of Stations. Heinarks and Descriptions of Stations. 

Du l looa~ la  T. S. ... 
Lat. 30" 59' 6". 
Long. 75" 5' 51". 
Ferozpoor District. 

Hastiwala T. S. ... 
Lat. 31" 3' 48". 
Long. 74" 56' 12". 
Ferozpoor District. 

Sodiwnla T. S. ... 
Lr t .  30" 55' 0". 
Long. 74." 68' 5". 
Ferozpoor District. 

Daraoli T. S. ... 
Lrt .  30" 48' 36". 
Long. 75' 5' 14". 
Ferozpoor District. 

... 

Runandwnla T. S. .,. 
Lat. 30" 39' 37". 
Long. 7B0 4' 22". 
E'erozpoor District. 

713.0 

Tamalawnla T. S. .,. 
Lat. 30' 44.' 4.4''. 
Long. 74" 55' 37". 
Ferozpoor District. 

Dhillon T. 8. 
Lat. 30" 34' 65". 
rjong. 74.O 65' 3v'. 
Purreedkot Territory. 

I~akarwnln T. El. 
Idat. 30" 30' 34". 
Idong. 76" 4' 43". 
Yerozpoor llistrict. 

Swface of Pillar.-About four-tenths or 
a mile to the south-west of the little 
village of Hastiwala, stands the tower 
denoting this site of observation. 

... 

Surface of Pillar.-Is 0.332 of a mile 
due north of the small village of Dul- 
loomala, 1.231 miles from the village of 
" Burra" Kamalpoor, and 1'216 miles 
from that of Kotora. 

Surface of Pillar.-Is situated 0'141 of a 
inile north-east of the large village of 
Sodimala. Ratola is 1.216 and Uukee- 
Immala 1.678 iniles from the statiou. 

Upper BIwkstot~c.-This tower stands on 
the north-west bastion of a ruined fort 
within the lni-gc village of Daraoli. 

Szcrface of Pillar.-At a distance of about 
half a mile to the south-west of Gil l  
village is situated the tower stntion of 
Tamalrwala, nnmed after the mound on 
nrhicll i t  stonds. 

Stifice of Pillar.-So cnlled from t h e  
mound on whiclr i t  is situnted ; is about 
a mile and a hnlf south-enat of the 
villnge of Rode. 

Strrface of Pillmr.-Is on a high mound 
ahont a mile and a half to  the norlh- 
east of the village of the seine name. 

Sirfire of Pillar..-This etntion ia a mile 
and a hnlf to  the south of Euklrannnd 
villnge, nnd lins been named froin the 
high mound on which i t  is situated. 



GurAagarll &eridional Ser ie~,  from Jammoo lo Neemud.  

Names of Stations. 

Ulkwala T. S. ... 
Lat. 30° 27' 28)'. 
Long. 7.b0 55' 55". 
Nabheh Territory. 

Khimouann T. 9. ... 
Lat. 30° 22' 14". 
Long. 75O 3' 1~". 
Fnrreedkot Territory. 

Ahmadwnla ,S. ... 
Lot. 30° 19' 4.0". 
Long. 7,i0 64' 11". 
Furreedkot Territory. 

Muhna S. ... 
Lat. 30" 13) 11". 
Long. 75O 2' 11". 
Perozpoor District. 

Thnna T. 9. ... 
Lnt. 30' 10' 16". 
Long. 74' 52' 29". 
Ferozpoor District. 

Kyln Vandsr T. 8. ... 
Lst.  30° 3' 4A". 
Long. 75" 2' 37". 
Puttiala Territory - 
Pnka Sarawa T. S. ... 
Lnt. 30' 1' 51". 
Long. 74' 53' 48". 
Puttiala Territory. 

(3nrbwali T. 8. ... 
Lnt. 29' 56' 53". 
Long. 76' 1' 43". 
Puttiala Territory. 

4 8 b 
o Remarks and Descriptions of Stations. 

714'1 Sutface of Pillar. -On a high mound of 
snnd, about four-tenths of a mile north 
of Jeytoo village, lies the  tower denot- 
ing this site of observation. 

731'4 Upper Markstone.-Is situated about three- 
tenths of a milo to  the  south of IChi- 
mounana village, on a high mound of 
sand. 

705.2 U ~ e r  Markstone.-About a mile and a 
half north-east of the villt~ge of Mima- 
surjn, nnd on a high mound stands the 
station of Ahmadwala. 

7303 Upper Markstone.-Is on a high mound 
about half a mile eouth of the village of 
the same name. 

7t)3'6 Surface of Pillar.-So called from Thuna 
village, is on a low mound about 450 
yards due enst of the village. 

727.1 Surface of Pillar.-Is built on a high 
mound eight-tenths of (E mile south-east 
of the village from which i t  derives its 
nsme. 

698.3 Sttrface of Pillar.-Will be found on the 
north-west solid ba~t ion of an old Fort 
within the  village of l'nka Sarawn. . 

I 

... 1 716.7 

Pipli T. 9. ... 
Let. 24' 52' 6". 
Long. 74" 54' 51". 
Siraa Ditrict .  

Suvnce qf Pillar.-So named after the 
mound on which i t  stands ; is ahout four- 
tenths of s. mile north-enst of the villnge 
of Phooloo Khnree. 

692.9 ... Surjace of Pil lar  -1s in the lnnda of Pipli, 
and nhollt a mile and s. qutlrter to the 
north-west of that  village. Pnnynna vil- 
lage is eight-tentlisof a mile weet of the 
atation. 



Guriiagarh Meridional Series, from Jammoo lo Neernuch. 

Names of Stations. 

Tiloka T. S. ... 
Lat. 29O 49' 3". 
Long. 75' 3' 58". 
Sirsa District. 

Qoolrhawali T. S. ... 
Lat. 29" 44' 19". 
Long. 74O 54' 43". 
Sirsa District. 

HEIGHT ABOVE 
 ME^ SEA LEVEL. 

0irsa S. . . . 
Lat.  20' 31' 35". 
Long 75O 3' 43". 
Sirsa District. 

Snwaeepoor T. S. ... 
Lat. 29' 39' 14". 
Long. 75' 5' 34". 
Birsa District. 

Choor Tibi P. ... 
Lnt. 2!1° 35' 31". 
Long. 74' 54' 24". 
Sirsa District. 

... 

Bnnka 8. ... 
Lht. 29" 22' 43". 
Long. 75O 0' 35". 
Birsa District. 

aidaranwnla S. ... 
Lat. 29' 27' 64". 
Long. 74' 64' 15". 
Sirsa District. 

Remarks and Descriptions of Stations. 

.. 

Sztrface of Pillar.-Stands on a mound of 
sand about half a mile to  the south-west 
of the village of the same name. 

Stcrface of Pillar.-Ts situated on a mound 
a little more than a inile to  the north- 
west of the village after which i t  haa 
been named. 

Surface of Pillar.-This station is built 
on an old brick-kiln six hundred yard8 
east of the little village of that  name. 

Upper Markstone.-nTill be found on a 
sand hillock about a mile n ~ i d  a half 
south-east of Kharian villnge. 

Upper Mnvksfone.-Ad-joining the civil 
station of Sirsa on the western extre- 
mity of a Ier conspicnous monnd, 
known ns th; "~oills of Sirsa Garh," 
lies this site of observntion. 

I+ppr' Markslot~e.-Is plnced on a con- 
spicuous mound (the remains of s vil- 
lage) 250 yards to the west of the small 
village of Gidnrnn\vnla. 

Upper Mnr7istorre.-The plntform mnrking 
this station is on n high snnd hillock, 
about n mile and a half to the south- 
west of Goorin villnge. 

K11la Thull 9. Upper Mnrkstone.-Is situnted on n snnd 
JIR~,. 2g0 18' 57". hit1 ahout three miles to  the south of 
I~ong .  74" 53' 34". the village of Charcmwasi. 

Ramgarh S. ... 
11nt. 2:)' 13' 4". 
1,ong. 75' 1' 40". 
Ijeeltaneer States. 

... 699.2 Upper Markztone.-Stands on a annd hill 
about two miles and a half north-east of 
the  village of the same name. 



GxrAgorA Meridioxal  ~ e i i e s ,  from Jammoo lo &much. 

Namea of Stations. 

K h a i m l a  9. '  , ,, 
Lat. 2'3' 8 -8 . 
Long. 74' 52' 3 b". 
Beekaneer States. 

Se-aih 8. 
Lat 20' 1' 3". 
Long. 75' 3' 58". 
Beekaneer States. 

Radelgnrh 9. 
Lat 28' 57' 51". 
Lonp. 7 4' 52' 49". 
Beekaneer States. 

Rangwri 8. 
Lat. 28' 53' 26". 
1,ong. 7j0 1' 32". 
Beekaneer States. 

bratha Chnol 9. 
Lnt. 28' 47' 8". 
Long. 7 Lo 5 L' 37". 
Beekaneer States. 

Makar Thl~ll S. 
Lat. 28" 41' 17". 
1,ong. 76' 4' 28'. 
Hecknneer States. 

Narsirro R. 
Imt. 28' 3-t' 3 t". 
1,ong. 74' 5 b' 2 L". 
Beekaneer States. 

Ram Thull 9 .  
Let. 28" 2 9  3w. 
1,onp. 75' 2' 38". 
Rcekaneer States. 

kihmlana 9. 
h t .  2R0 2 t' 48". 
Long. 7-F 55' 8". 
Beekaneer States. 

Remarks and Descriptions of Stations. 

7 0 0  Upper Markstone.-This plntform is on a 
sand hill about three miles west of 
Burbeeraiia village, and five miles and 
a half south-east of the town of Nohur. 

759.7 Uppw Markstone.-The sand hill on which 
this station stands is about a mile and 
a half to the south-enst of Rasalana 
village. 

738.4 U n e r  Markatone.-Is situated on a sand 
hill about a mile to the north-west of 
Khopra village. 

777.4 Upper Markstone.-This hill-station lies 
a little more than a mile to the south- 
east of Rangarri, and less than a mile 
north-east of Chota Dherawas village. 

843E3'3 Upper Markdone.-At a dietance of more 
than two miles to the north of Rnree 
village, is the sand hill on which this 
site of ohservation has been placed. 

Upper Markstone.-la huilt on a sand 
hill ahnut a mile to the north of the 
town of Renee. 

Upper Markdone.-Situated on a sand 
hill ahoat a mile and a half north- 
east of Kotwnd, and four miles to the 
south-west of the lnrge village of Bu- 
chawas is the station of Narsirro. 

Upper Mark.vfone.-The nand hill on 
whirh thin site of ohservation stands 
is nhoilt half a mile enat by eouth of 
Mnthori villnge. 

Upper Mnrkrton~.-Is hililt on a eand hill 
rhont hnlf II mile north by east of the 
village of Rerikla. 



Gurkagarh Meridionat Series, from Jammoo to Neemuch. 

Names of Stations. 
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Remnrks and Descriptions of Stations. 

Randalia 9. ... 
La t .  28" 18' 5". 
Long. 75' 4' 8". 
Beekaneer States. 

Moria S. . . . 
Lat. 28'13' 7". 
Long, 74' 54' 51". 
Beekaneer States. 

Godgla Rhar 8. . . . 
Lat. 28" 7' 17". 
Long. 75' 3' 51". 
Jeypoor States. 

Reernm~ir H 9. . . . 
Lat. 28' 2' 19". 
Tmng. 74' 14.7' 58". 
Beeknneer States. 

Ctnrinda 8. ... 
Lnt. 27' 55' 30" 
Long. 75' 3' 4GN. 
Jeypoor States. 

~hoo inha  S. ... 
Lnt. 27" 46' 442''' 
Long. 7 1." 68' 63". 
Jeypoor Statcs. 

G n ~ n  H. S. ... 
Lat. 27" 4.0' 49". 
Long. 74" 37' 69". 
Jodhpoor States. 

Mirn I)ORR S. . . . 
Lat. 27' 36' 89". 
L o n ~ .  74" 66' 11". 
Jey poor States. 

Upper illnrkstone.-About a mile and n 
half north-west of Dalasir, about four 
miles north-west of the town of Uusao, 
and abont three miles east of the large 
town of Chooroo, lies the sand hill on 
which this station stands. 

Upper illn~kstone.-Is built on a sand hill 
about a mile west of the little village 
of Laonda, and about four miles south- 
east of the large town of Rnmgurh. 

1,080.3 

U21pev Mnvksfone.-Stands upon the ruins 
of n sinall fort, on all isolated hill, situ- 
ated about half wag between t,he villi~ges 
of Reeramsir and Hnrdeeuir, Ueernn~sir 
village being ahout two miles north-east 
and Hordeesir the same distance sonth- 
west of the ntatiou. 

Upper ~Mn~kstose.-This hill-station is 
about two miles north-west of Majsir 
villnge. 

U11per Unrksfone.-lx situated on a sand 
hill less than a mile to t,he south-emt of 
the village after which i t  is named. 

Up1wv Markstone.-Will be found on a 
sand hill ahont a mile to the east of the 
villages of Bhoomba nnd Baaiii. 

Upper Markstone.-IN plrced on the highest 
~ ~ o i n t  of nn isolated ~ ~ n n g e  of  hill^ lying 
rhont a mile south of the villnge of 
Lodsir. 

Uppw .Jfnrkstone.-The ~ n n d  liill on which 
this stntion stnnda is nhout eight miles 
east of the fort of Neechbo. 



BurAagarA Merida'onal Series, f rom Jammoo lo Neemucit. 

Ternthnath H. 9. ... 
Lat. 27" 21)' 20". 
Long. 7 4  33' 44". 
Jodhpoor Sta tea  

Panchws* H. 9. ... 
Lnt.  25' 13' 30". 
Long. 74.O 58' 19". 
Jodhpoor Statea. 

Kinsillw H. S. ... 
Lnt. 26' 5 b' 25". 
Long. 7-P  44' 28". 
Jodhpoor States. 

Upper Markstone.-This station is on a 
hill near the  village of Raesingpoora, 
the  highest of an isolnted range, abont 
four miles to  the  south-west of the  town 
of Deeclwana. The station has been 
built a little lower down and t o  the  
east of the  fakeer's house, which latter 
has the  shape of a temple. 

Upper Markstone.-Stands on the highest 
point of the Yanchwa range of hills, 
about half a mile north-west of the  
village of the  same name. Panchwa 
Hill Fort  is about 300 yards to  the south 
of the station. 

Upper Markstone.-la built on a pucka 
wall of a serai on the Kinsirra Hill. The 
station lies a mile to  the south-west of 
the village of the same name. 

Rewat H. 9. I ... 
Lat. 2i.O 53' 64". 

.. I Long. 7 i0 19' 21". 
Jodhpror States. 

Goodha H 3. . , . 

b ainhur 
+ HwiprMnted nbservationcr, froni ~Hnrhwa  nnd Kinsirrn, make the level of the 4 

-It lake tn he 1 , l R I  feet, a t  Ctoodnh secondary station, (1st. 26' 67' Sf', long. 75" 9' 39') 011 

the brink of the hike. 

1,511.9 1 Upper Harkstone.-On the highest point 

Lat. 21.O 28' 10". 
Ln~ip .  '7 ,' 48' 33". 
Ajmere llistrict. 

Kirnnpoma H. 8. ... 
Lnt. 2fi" 3CY 44". 
Long 74' 32' 1". 
Ajmere District. 

- - -- -- -- -- - - - - 

2,217.8 
i 

... 

of an isolated hill near the  village of 
Rewat is the station so called. 

dpper Markstone.-Is situated on the 
h i ~ h e s t  part of the hill to  the east of 
tha t  village, which is the nearest to  it, 
and is about one mile distmt.  Nowolko 
is a l~out  a mile and a quarter north- 
east, and Sreenng~er ,  the only village of 
any ~ i z e  in the neighbourhood, is three 
miles to  the south. 

2.562.6 1 U p p ~ r  Markdone.-This ~ t a t ion  is plnced 
on the ranye of hille which forms the 
north-west boundary of the AjmereProv- 
ince, sepnrnting i t  from the .Jodhpoor 
States. The site of ohaervation is abont 
n mile and a half north-west of the 
village of Kisanpoorn and a mile and 
n rlt~arter aouth-east of the hill fort 
of Itidergnrli. 

-- 
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Naines of Stations. 

Jetgarh H. S. 
Lat.  2G0 16'6". 
Long. 7-1? 21' 4". 
Aj~nere District. 

Rajgarh H. S. ... 
Lat. 26" 17' 49". 
Long. 74" 38' 12". 
Ajmere District. 

noopki H. S. ... 
Lat. 26' 3' 55". 
Long. 74' 51' 42". 
Aj~nere District. 

Ragponra H. 9. ... 
Lnt. 26' 4 ' 2 " .  
Long. 74" 31' 0". 
Aj~nere Districl. 

Gokal H. 8. .. . 
I~ctt. 25' 4 4 1  21". 
Long. 78' 20' 39". 
Oodepoor State. 

- 

Remarks and Descriptions of Statiol~s. 

- 

Upper Marksfone.-Is on the  hill half a 
inile west of a small and now ruined 
hill fort of the same name. A slnall 
rudely hnilt temple lies about 40 yards 
sonth of the stntion, and a Revenue 
Survey platform is to the e:~st, the mark 
in the latter being 15 fcet 3'5 inches 
fro111 the nlarli of the Great Trigonome- 
trical Survey station. 

Upper Mnrksione.-Will be found on the 
peak a t  the head of the vnlleg to the 
south-mest of tha t  fort, fro111 ~vliich i t  
is ahont a mile and a quarter distant. 
The liill is sometimes called l<hora-lzn-. 
tonlza, it is one niile nollt11-east from the 
village of lCotn,i, and on the bonntlary of 
the lands of tha t  village ant1 l<nip11r11. 
The Revenne Srlrvey station is on the 
hill, one nnd three-qrrnrters of a mile 
north-east, a~lcl close 11ort11 of Rajgnrh 
Fort. 

r3pev IIfo~&sfonr.-This station is built on 
the hill close north-enst of the village 
after \\,hich i t  is nnmed. 

Z'jlvr illnrkstonr.-1s on thc hill that lies 
half n inile east of the village from 
which the .station tlerivca its name, and 
one niilc and a h111f west of Ueolnnllce 
village. The ltcvenrie Snrvey boundary 
pillar liill is one nlile to the north. 

Ueprr ~ l n ~ k . r l o i ~ ~ . - - I s  sitr~ntcd on a smnll 
~solated hill, three-qr~nrtcrn of n mile 
east of A~nlrs~l r ,  nnd a mile rind ct hnlf 
~o r l t h  of Ijnrnmi. The ~tnt ion  is nan~ed 
after a telnple on tho same hill, t o  
the east of \vhic-11 the plntform has 
been hnilt, the mnrk being 50 feet 3 
inches from the north-cagt corner, nnd 52 
feet 10 inches from the south-cnst corner 
of the temple. 
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Gurhagarh Meridion z l  Series, f rom Jarnmoo to Neemuci. 

Names of Stations. 

Daragarh H 9. ... 
Lat. 25' 30' 33". 
Long. 74' 41' 31". 
Oodepoor State. 

Kha~nor  TI. S. ... 
Lat. 25' 4.5' 15". 
Long. 74O 49' 56". 
Oodepoor State. 

K a ~ ~ t o l a  H. S. . . . 
Lat. 25" 47' 1". 
Long. 75' 17' 30". 
Ajmere District. 

Buglaru H. S. ... 
Lat.  25' 30' 45". 
Long. 75' 26' 28". 
Boondi State. 

l i d e r a  9. ... 
Lat. 25' 48' 16". 
Long. 76' 4' 22". 
Ajmere District. 

Remarks and Descriptions of Stations. 
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Upper Markstone.-1s called after the hill 
on which by tradition there once was a 
fort of tha t  name, though no traces of 
any now exist. Icatoonda village, in the 
larlds of which the station lies, is three- 
qnarters of a mile north-cast, Bunnera 
fort and town about a mile and a half 
east, and Burrin village half a mile to  
the  west. 

-- 
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Upper Markstone.-The station is placed 
on the same hill as the hill fort, and 
about 200 yards west of the principal 
house in Khamor village. The outer 
wall of the south tower of the fort is 
230 feet t o  the east north-east of the 
station. 

Upper Markstone.-Is called after the 
name of the hill higheat of those between 
Sawur and Gntiali, being ahout two milcs 
north-east of the former place, nnd one 
and a half south-west of the latter. A 
hut, a few trees, and a ruined tank helow 
the eastern ~ i d e  of the hill mark the site 
of an old village called Sewaeagur. 

Upprr Marksfonr.-Is ~ i tua t ed  on the hill 
of the same name, which latter is shout 
one mile to the west of the umall village 
of Be-jagurh, and two to the south of 
Thana, rather a large place. 

Upper M~rkslonr.-Thin utetion i~ on a low 
sandy hillock, ahout one and a quarter 
miles w e ~ t  nouth-west, and within the 
hoiii~dary of Kadera town. The Ajmere 
and Kishangnrh territory hountlary run8 
a l~out  a quarter mile north of the stntion, 
the v i l l ~ ~ e  of Alumho, half mile north- 
w e ~ t  of the etation, being in the I<iuhnn - 
gurh State. 



Gurhagarh Xeridional Series, frona Jammoo lo Neemud.  

HEIGRT ABOVE 
MEAN SEA IJETEL. 

Chichlana H. 8. 
Lat. 25' 31' 1". 
Long. 74? 55' 20". 
Oodepoor State. 

Amulda H. S. ... 
Lat. 25O 28' 59". 
Long. 75' 11' 16". 
Oodepoor State. 

Hisungarh H. P. ... 
],at. 2-1.' 59' 13". 
Long 75' 26' 43". 

Lohara H. S. ... 
Lat.  2.1," 47' 36". 
Long. 75' 14' 55". 

.Tabda 11. S 
Lat. 25' 12' 0". 
Long. 7G0 10' 40". 
Oodel>oor State. 

Upper Mnrkstone.-Is placed on the 
highest part  and towards t he  south-emt 
end of tha t  isolated and conspicuous hill 
which lies close to  the sonth-east of, and 
has been named after, the small village 
of Chichlana. A masonry chuboiltra, 
containing several objects to which sacri- 
fice and worship are paid, and known by 
the name of "Bhyroo," is towards t he  
middle of the  hill, and about 150 yards 
north-west of the  station platform. 

Upper Markstone.-Will be found on the  
hill half a mile south of Amulda village. 
The small village of Ruttunpoor is under 
the eastern side of the hill, and Minoor- 
poor under the south-western. 

Gpper Markstone.-The etation of Bisun- 
garb is near the sonlh.west corner of 
the terraced roof of the building within 
tha t  hill fort, over the  junction of two 
principal walls. 

Upper Markstone. 

Upper Markstone.-Is situated about half 
a mile north-west of the walls of the 
fort from which i t  derive8 its name. 
There is a temple on the same hill, the  
Great Trigonometrical survey mark be. 
ing 42'75 feet from the north-west and 
46.50 fect from the south-west corner of 
the temple. 

1,815.1 Upper Markslone.-Is named after Jahda, 
a village about two miles to  its south. 
The station is on a table hill covered 
with jungle, the small Rheel village 
called Tiki being one mile to  the west. 
A deserted villnge, Mnnpoor, lies a milo 
and a half east,, and Turode viUage two 
miles and a half south of the station. 



Cf#rRagarh Neeridional Series, from Jammoo to Neemucl. 

H E I O ~ T  ABOVE 
MEAN SEA LEVEL. 

Arnia 
Lat. 
Long. 

Na1 H. 8 .  ... 
Lat. 25' 3' 52". 
Long. 7 4  57' 27". 

Y o n g o d r ~  11. S. ... 
Lat. 2 LP 54' 44". 
Long. 74" 41' 45". 
Oodepoor State. 

Xalkhem H. 9. 
Lat. 2 4  34' 26". 
Long. 75' 8' 33". 
Holkar'e Territory. I 

.lat H. S. . . . 
Lnt. 2 b 0 G ( Y  I.". 
Long. 75O 0' 25". 

Yendki A. 3. .. 1 ... 

. . . 

Upper Markstone.-Is on the  southern 
brow of the table-land rvhich runs along 
parallel and to  the  north of the Balnni 
Itiver. It is named after the  village 
of k n i a ,  froin which i t  is two miles 
north-enst and about three miles north 
of Kawye. 

Upper Markatone.-This station is on the  
range of hills which form the western 
boundary of the valley in whichthe towns 
of Beygoo and Singoli are situnted. The 
hills are covered with jungle and unin- 
habited. Nal, after which the  station 
is called, lies about two miles and a half 
north-east, Dewrai the same distance 
erst, Muloli three rniles south-eaat, and 
Bhowta two miles south-west. 

Upper Markstone.-Is on the  western edge 
of the  range of table hills about half a 
mile sooth-west of Mongodm village. 
' f ie  fort of Chittore is on an iso- 
lated fiat hill, detached from this table- 
land a t  a distance of about three miles 
wcst and quite overlooked by it. 

Upper jECnrkstone.-Is placed towarcls the  
south end of the table-land, which is 
about two milee eaat of the  town of the  
same namo. 

Upper jCinrk.done.-Is situated on tho 
tahle.lend to the north of the ~innl l  
village of the uame name. The station 
is ahont a mile and a half north-enst 
of tha t  village and the Rame distance 
north-west of Dantoli village. The hill 
fort of 1)antoli is on n s p ~ l r  of the same 
tahle.land, about a mile and a quarter 
south-east. 

Ammlia H. R. ... 1 , ... I 1,530.R I Vide p o p  173. 
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