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REFERENCES.

The Principal Stations of this Survey, when on hills or high mounds, consist of circular masonry
pillars from 8 to 4 feet in diameter for the large theodolites to rest on, surrounded by a platform from 12 to 16
feet square ou which the observatory tent was pitched. Being invariably placed on the highest accessible
points, they rarely required to be raised more than 3 or 4 feet. When in the plains, and mounds were not
available, towers had to be built, consisting of a ceutral masonry pillar, surrounded by a mass of sun-dried
bricks to the level of its surface, for the observatory tent to rest on. The pillars were perforated and mark-
stones were permanently placed in the basement, and access was obtained to the ground level mark by a
passage constructed for the purpose.

The abbreviations employed in the text and on the chart at the end of each series are as follows :—

H.S. denotes Hill Station (Principal)
T8 Tower ,, s

)
h.s.  ,,  hill station (secondary)
t.s. ”» tower ,, ”»
8. »»  station (secondary

The last three abbreviations are only placed after stations where a theodolite has been set up and observa-
tions taken to surrounding stations.

The name in italics in the Alphabetical Lists commencing on pages 33—¢ and 47— is that of the
district in which the point is situated.

The latitudes and longitudes of all points shown on the chart at the end of each series will be found
in'the text. Where continuous lines are drawn connecting them the distances and reciprocal azimuths
will also be found ; where no such lines exist these elements are not given. In cases where half the line is
dotted, it is to be understood that the point at the extremity of the dotted half was observed to, but that
reciprocal observations were not taken. When no observations at all have been taken from a point, the
azimuths of the surrounding points are not given.

W. H. COLE.
November 1875.
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Tue Jogi-Tild Meridional Series and the Sutlej Series constitute two of the internal chains of that
considerable portion of the Principal Triangulation of the Survey of India which is known as the North-
West Quadrilateral, and embraces the area lying to the north of a line running westwards from Sironj (in
Central India) to Kardchi (Kurrachee), and included between the British Frontier-lines on the west and north
and a line running from Sironj up to the Himalayas on the east. With the exception of two comparatively
short chains of triangles across the deserts of Sind and Réjputéna, the whole of the principal triangulation
of this Quadrilateral was. completed by the year 1866; the base-lines at its four corners, namely Sironj,
Dehra Din, Chach and Kardchi, on which the linear elements are dependent, had been completed several
years previously. As it was then known that many years would elapse before the two remaining chains of
triangles could be undertaken, and as the base-lines and the four external and all the more immediately im-
portant internal chains had been finished, the final reduction of the Quadrilateral was commenced without
waiting for the completion of the entire figure. The general principles and procedure of the reduction will
be explained in Volume II of the “ Account of the Operations of the Great Trigonometrical Survey” which
is now in preparation, and full details of the whole of the principal triangulation at present included in the
Quadrilateral will be found in Volumes III and IV, which have been printed but await publication until the
completion of Volume II.

As however the whole of the contents of those volumes will not be needed by geographers and sur-
veyors, and moreover as the volumes gave no details of the secondary triangulation—which is of considerable
value for local requirements—it was obviously desirable that Synopses of the final results of the whole of the
operations, including the secondary as well as the principal triangulations, should be prepared for general use
in such a manner as to be most suitable for convenience of reference. This has already been done for several
of the series, the following Synoptical Volumes having been published,

I. The Great Indus Series.
II. The Great Arc, Section 24° to 30°.
III. Karéchi Longitudinal Series.
IV. The Gurhigarh Meridional Series.
V. The Rahin Meridional Series.

The present is the 6th of the Synoptical Volumes; and it has been made to include both the Jogi--
Til4 and the Sutlej Series, partly because portions of the same Districts enter both series and it is therefore
convenient to have all the results in one volume, and partly because the available matter is insufficient for
two volumes.

It gives the results of the whole of the triangulation executed in connection with these series, sboth
the principal—or that executed with the great theodolites, having azimuthal circles of 24 to 86 inches
in diameter which are read by micrometer-microscopes—and the secondary, executed by smaller theodolites
with circles of 6 to 14 inches in diameter which are read by verniers.

By the process of reduction which has been already mentioned the principal triangulation has been
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rendered perfectly consistent, both internally and externally ; internally, so that if in any one of the several
polygonal figures of which the chain is composed, calculations are carried from one station to another in every
possible direction, the same results will be inevitably deduced; and externally, so that the values of the co-
ordinates of any station when computed from the given co-ordinates of any other station, with the final
linear and angular data, will be the same, whether the calculation is carried directly through the series or
circuitously through any of the other chains of triangles comprising the North-West Quadrilateral. All
secondary triangulations which emanate from one side of the principal series and close on another side
thereof, or on a contiguous series, have also been made consistent throughout.

As regards the general arrangement of this volume it is necessary to point out that the several
sections have been prepared and printed at different times, and that the work has extended over several years.
The Introductions to each series and the Names and Descriptions of the Principal Stations, were originally
prepared for Volume IV of the ¢ Account of the Operations &c.,” and when a sufficient number of copies
had been printed for that work additional copies were struck off for the present synopsis. The Names and
Descriptions of the Principal Stations, pages 1—0 to 10"0 and I_H to 9“}1 , were printed first of all;

this was done in the year 1865 after a general programme had been drawn up for the reduction of the North-
West Quadrilateral; there was then a long pause in the printing, while the reduction of the principal trian-
gulation was being completed ; finally the secondary triangulation had to be adjusted into accordance with
the principal, and then the printing was resumed.

The paging of each series starts from unity and is therefore not continuous throughout this volume.
This was necessitated by the order of routine which had to be adopted in printing the successive subjects
embraced in each and which is the same for all. The paging of each series is however distinguished by
using a capital letter as a subscript to the numerals; thus all the paging which has reference to the Jogi-
Til4 Series has the subscript G, and that to the Sutlej Series the subscript H.

The data given in this volume are the following : —
First (pages 1__ & l—H)’ alphabetical lists of the names of the principal stations, showing the num-

bers assigned to each which were employed in the reductions as being more convenient to use than names.
Second (pages 2_ &’ 2—H) , numerical lists giving the names corresponding to the numbers.

Third (pages3__ , 3__ ) , descriptions of the principal stations—of their structure and positions—

as taken from the ongmal records of the observations, and supplemented by addenda. giving the most recent
information of their condltlon which has been received up to date.
Fourth (pages 11__ , & 9__ E), the angles and sides of the principal triangles, numbered and arranged

in order from south to north for the Jogi-Til4 and from east to west for the Sutlej Series.
Fifth (pages 15__ & 12_E) , the latitudes, longitudes and heights of the principal stations, arranged

numerically, and the azimuths at each station of the surrounding ones ; also descriptions of the points on which
the leveling staves were set up at stations whose heights were determined by spirit-leveling operations.
Sizth (pages 19_Gl s 17 E)’ the angles and sides of certain secondary triangles; the numbering

is here made consecutive to that of the principal triangles, in order to facilitate references which are made
in other sections to the place where the length of a side is to be found.
Seventh (pages 28__ & 37_3) , the azimuths of surrounding points at the principal, the principal-
auxiliary* and the secondary stations, arranged in alphabetical order.
Eighth (pages 33__ @’ 47_1!) , the co-ordinates and descriptions of all stations and points, arranged
in alphabetical order.
* Note, by o principal-auxiliary station is meant a station auxiliary to a priucipal station at which observations were taken to fix

unvisited points.
L[]
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The heights depend on the line of levels which was carried from the tidal station of Manora, at
Kardchi (Kurrachee) through the valley of the Indus to Mithankot, and then along the left bank of the
Sutlej to Ferozepore, &c., and is described in the introduction to the ¢ Tables of Heights in Sind, the Pun-
Jjab &c., Calcutta, 1863.” All other heights were determined differentially, by the method of vertical angles,
with reference to the nearest stations whose heights had been fixed by the spirit-leveling operations. Reci-
procal vertical angles were measured at the whole of the principal stations. All heights determined by
spirit-leveling are given to two places of decimals of a foot; the other heights, being in great measure
dependent on the triangulation, are given to the nearest foot only.

It has not been considered necessary to publish the whole of the details of the secondary triangulation ;
the sides and angles of 620 triangles, which were selected as most likely to be of general use, and the azimuths
of all these sides, have been given; but for a considerable number of other points the co-ordinates only
have been given. With the aid of Nos. X, XI, and XII of the ‘ Auwiliary Tables to facilitate calculations
of the Survey Department of India, Dekra Doon, 1868,” local surveyors, working on a system of rectangular
co-ordinates, can readily transform the spheroidal co-ordinates here given to suit their own requirements.

The longitudes depend on an astronomically determined value of the longitude of the Madras Obser-
vatory, which was deduced, about the year 1815, as 80° 17' 21". There is reason to believe that this value
is about 3’ too great; but, pending the final determination of the longitude of the Madras Observatory by
electro-telegraphic communications with the Royal Observatory at Greenwich, it has not been considered
desirable to alter the value which was adopted in 1815 and has been maintained up to the present time.
Meanwhile the following precept will probably be found sufficiently exact for preliminary requirements,—

All the values of longitude in this volume require a constant correction,
probably of —3'. .

As regards the Orthography of Indian names, I #m sorry to have to state that it has not been possible
to adopt a uniform system throughout the present volume. Many years ago Colonel Everest endeavoured to
bring into general use in the Survey Department Sir William Jones’s method, which is at once elegant and
phonical, and is highly approved of by scientific men. But that method gives to all vowels their Italian
sounds; and as the differences between the English and the Italian sounds are, in almost every instance,.very
considerable, and it is easier to lay down rules than to find followers for them, the surveyors gradually got into
the way of using ee for the Italian ¢ and oo for the Italian u, and of spelling generally in the manner that
is natural to most Englishmen. In 1865, when the preparation of the final results was commenced, the
spellings were corrected in accordance with Sir William Jones’s system, excepting in the case of well-known
names—such as Meerut, Calcutta, Cawnpore—which had become settled and familiar by long use and which
it would have been pedantic to alter. But in 1871 the Government of India made arrangements for the in-
troduction of a uniform system of spelling throughout India, and circulated a ““ Guide fo the Orthography of
Indian Proper Names, with a list showing the true spelling of Post-towns in India,” which was prepared by
Dr. W. W. Hunter, L.L.D., Director General of Statistics to the Goverument of India; the guide was
sent to this Department with instructions that the directions it contained should be immediately complied
with. Dr. Hunter’s rules for spelling unfamiliar names, not given in his list of post-towns, are very similar
to the rules which had been adopted in this Department, the chief difference being that the long a, ¢ and u
are required to be frequently un-accented, whereas by our rules they are invariably accented. In his list of
post-towns however Dr. Hunter has not followed a uniform system of spelling, but has effected a compromise
which—in his own words—‘* by sacrificing something in scientific precision, obtains a spelling more accurate
than at present and yet recognizable as the same name.” Thus the hill station at which the Head Quarters
of this Survey are located, during the summer months, is spelt ordinarily Mussoorie and scientifically Masiri,
but according to Dr. Hunter it should be spelt Masauri. In September 1873 the Government of India is-
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sued amended rules for the spelling of all names not well known, which are practically identical with those
originally followed in this Department. At the same time it was ordered that the orthography of the well-
known names should be retained, and that a list of all note-worthy names should be prepared, in each Province,
showing the orthography to be uniformly followed in future official correspondence and publications. When
these lists are published, uniformity of spelling will become possible; to what extent uniformity of system
will be secured will depend on the latitude taken by the compilers of the lists in defining the number of
names which are to be considered as well-known ; and this is a point on which considerable differences of
opinion are known to exist ; some of the lists already published are eminently conservative of the old fashioned
anglicized spellings, while in others the names which remain unchanged bear but a very small proportion to
those which have been altered.

Certain portions of the present volume having been printed before, and others after, the issue of the
several orders above quoted, the attempts to introduce a uniform system of orthography have occasionally
led to considerable diversities of spelling, and in not a few instances to the adoption of one spelling, then
of another, and finally the return to the first ; as in Din, Doon, and finally, Din,—or Cutch, Katch, Kach’h,
and finally Cutch; or to successive divergencies from the first spelling, as Masdri, Masauri, Mussoorie, and
finally Mussooree. It is however hoped that, notwithstanding such departures from a standard spelling, of
which there are several instances, all the names will be recognizable. As a general rule the pronun-
ciations of the vowels are as follow; a has a variable sound as in woman, rural, paltry; & as in tartan;
i asin bit; fasin xfa.vine;'u as in bull; # as in rural; o as in note; e as a in say; au as ou in cloud; ai as
i in ride.

The Charts accompanying this volume show the whole of the principal stations and triangulation, the
positions of all the secondary points and the portions of the secondary triangulation of which full details of
the angles, sides and azimuths are given. With the aid of these Charts it is hoped that little difficulty will
be met with in finding out any of the data contained in the volume which may be required. I must ac-
knowledge with regret that the descriptions of the secondary stations are in some cases not as full and clear
as is to be desired ; this arises from the inadequacy of the information entered on the spot by the surveyors,
in their field books ; every effort has been made to supplement the information given by the surveyors, when-
ever it was practicable to do so, in order to facilitate the future identification of the stations, and all.the
information which is at present forthcoming in this office has been given.

The general arrangement of this volume and the preparation of the data which it contains are due
in great measure to J. B. N. Hennessey, Esq., F.R.S., Deputy Superintendent 1st Grade, in charge of the
Computing Office, who has taken great pains to secure the utmost possible accuracy in preparing the data
and passing them through the press, :

MussooREE, } : J. T. WALKER, CovroneL, BR.E.,
November 1875. Supdt, Great Trigonometrical Survey of India.
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THE JOGI-TILA MERIDIONAL SERIES.

INTRODUCTION

This Series is a meridional chain of triangles appertaining to the great trigonometrical

figure known as the North-West Quadrilateral, of which a diagram is given in the frontispiece
“to this volume. It covers the portion of the meridian of 73°4 which is included between

the North-West Himalaya and the Sutlej Series. It was carried out during the years 1853
to 1857.

The designation of the Series is derived from that of one of the peaks of the Salt
Range, which lies between the Indus and the Jhelum Rivers, and forms the boundary between
the elevated plateau of the Riwal Pindi District and the plains of the Sindh Sdgar Doab.
The highest peak at the eastern end of this range is known far and wide as the Jogi-Tfl4;
on its summit there are two Hindu temples which are considered of peculiar sanctity, and
there are also various buildings which are inhabited by the Jogis who conduct the religious
services, This peak was first utilized in the operations of the Survey as a station of the
North-West Himalayan triangulation, and afterwards its meridian and name were adopted by
Colonel Waugh for the present Series of triangles, in conformity with a custom which had
originated with Colonel Everest in selecting and naming the meridional chains that
emanate from the Calcutta Longitudinal Series; see Section 3, Chapter I, Vol. IT of the
Account of the Operations of the Great Trigonometrical Survey of India.

The northern portion of the present triangulation lies in the Salt Range and in the hill
tracts between that range and the Himalayas. Under ordinary circumstances it would have
emanated from a side on the southern flank of the North-West Himalaya Series; but the
configuration of the ground rendered this impossible, and necessitated the adoption of one of
the central sides of the Jéoli polygon as the side of origin, and thus the first polygonal figure
covers a good deal of the ground which had already been occupied by the North-West Himalaya
Series.

The whole of the triangulation to the south lies,in the plains of the Punjab. The Series
alights on these plains immediately after passing over the River Jhelum; it then crosses
obliquely over the Jech and the Rachna Dodbs—whose names are formed by combining the
first letters of the rivers Jhelum, Chenab and Ravi, between which they are respectively
situated—and utilizes as stations the three isolated hills of Chiniout, S4ngla and Sh4-Kot which
are situated in the latter Dodb, and are, with a single exception, the only hills met with in
the plains of the Punjab; and finally it crosses the Bari Doab and the Sutlej River, and then
closes on the Sutlej Series, though-originally it had been intended to be carried down through
Rajputéna, and to close on the Kurrachee (Karéchi) Longitudinal Series.

-—
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The usual preliminaries of selecting and building stations—see Chapter II, Vol. IT—

were commenced, under instructions from Colonel

Season 1853-54. Waugh, during the field season of 1853-54, by Mr.
Prrsownrr, ' J. W. Armstrong and one Assistant, aided by half
J. W. Armetrong, Esq. the ordinary native establishment of a trigonometrical

Me. 3. £ Duslop, Sub- Assitant. party, the other half being employed with Lieutenant

J. T. Walker of the Bombay Engineers in the measurement of the Chach base-line. Mr.
Armstrong selected the several hill stations and the three first stations in the plains, and built
pillars at the former and towers at the latter. After the completion of the Chach base-line,
Lieutenant Walker arrived and made a reconnoissance of the couuntry in advance, drew up
a design for the triangulation down to the hills of Chiniout and Shé-Kot, and then re-
. turned to the Head Quarters at Dehra Din. '

In the following field season Lieutenant Walker was placed in charge of the operations.
He received a letter of instructions from Colonel Waugh

&::s:::::s' from which the following extracts are given, with a

Lieut..J. T. Walker. R.E view to indicate the general scope of the operations, and

Mr. @. Shelverton, Sub-Assistant, the attention to minute details which characterizes all

ﬁ:‘ %1}‘,;1‘,‘.““"“" » the letters of instruction issued by Colonel Waugh to
e ? his Officers. |

¢ Your party has been successively employed on the Gora and Hurilaong Meridional Series for which
“special instructions were issued. These you will find among the records which accompany your party.
“The first contains the authority under which your party was originally constituted, and both furnish
¢« general heads of instructions for the conduct of a Meridional Series of Great Triangles. On the 27th
¢ October 1853 a Memo. of instructions was likewise issued to Mr. Armstrong for laying out an approximate
““series on the Jogi-Tild meridian. :

“In addition to the foregoing documents you are also duly supplied with a copy of my manuscript paper
““ on Trigonometrical Operations in which are contained minute instructions for the adjustment and use of the
¢ Great Theodolite. You have also the rules, which have been issued from time to time, for selecting stations
“in a level country, building towers, inspecting equipments and the whole series of the Department Orders
““besides examples and formule for computing, &c. '

It is therefore only necessary for me in this letter to add, to the full and complete body of rules yon
“ have received, a few remarks which specially appertain to the undertaking you are about to enter on.

““The general design of the Jogi-Til4 Series, is a series of successive polygons or quadrilateral figures
“ emanating from the side Jogi-Til4 to Jdoli, conforming to the meridian of the former station and finally ter-
““minating by a symmetrical junction with a flank of the side of the Great Longitudinal Series in the vicinity
¢ of Mount Aboo. )

© “With reference to the figures of the principal series, I am of opinion, as a general rule, that hexagons

“ or pentagons are preferable to quadrilaterals which seldom can be selected sufficiently symmetrical ; ample
““rules on the subject of symmetry have been laid down in my Department Order of 22nd February 1854, to
“ which I need only add that the limits of symmetry, therein laid down, are to be considered as entirely ex-
¢ ceptional, being admissible only in cases of insuperable difficulty or where worse evils are to be avoided.
¢ In all cases the selection must be the best the country admits of.

“ The geodetical data of your series are shown in the annexed Memo ; but as the values therein set-forth
“ are not rigorously final, I have to make the following remarks upon the treatment which this circumstance
¢« will entail.
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¢ The linear value of the side Jogi-Til4 to Jéoli is that which was brought up from the Dehra Diin Base,
“taken at its value given in Colonel Everest’s Arc book. More recent operations, however, have somewhat
“modified the height of that base since Colonel Everest’s time. When the Great Indus Series is brought
“from Karichi we shall have another verification of height. In the mean time no correction has been applied ;
“in fact it will be of a very minute order. On the other hand the North-West Himalayan Series, having
¢ emanated from the Dehra Din Base, closes on the Chach Base, where a small linear discrepancy appeared ;
“ this will have to be dispersed through the Series, and the linear value of the side Jogi-Til4 to Jholi will be
¢ slightly modified thereby, but of course in a smaller proportion than the ratio at the Chach Base, by reason

“of its being less removed from the Dehra line. These corrections are all very minute and can easily be
‘ applied hereafter. :

““You are aware that in consequence of the Himalayan attraction no confidence can be placed in the
“direction of the plumb line in the vicinity of these stupendous mountains. This attraction is chiefly north
¢ easterly and vitiates, to a certain extent, all results of astronomical observations depending on a true level or
“its equivalent the true zenith point. For this reason it has been impracticable to obtain trustworthy azimuths
““or latitudes of the North-West Himalaya Series. To enable you to judge of the extent of this disturbance,
I may here cite that the greatest apparent deflection which has been detected amounts to 377 in latitude
“and in azimuth to 20"'156.

 Owing to the unfavorable character of the locality above described, the data for latitude, longitude
¢ and azimuth used in the N.W. Himalaya Series have been brought up from the Kaliénpir Observatory by
¢ trigonometrical computation depending on our assumed figure and dimensions of the earth. The combined
¢ length of the intermediate triangulations is no less than 730 miles, and as no trustworthy verificatory obser-
“ vations can be obtained along nearly the whole extent there is considerable risk of accumulation of error.

“This circumstance, combined with the slight uncertainty in linear distance before alluded to, may no
¢ doubt affect the computed latitude and longitude, but I do not apprehend that the error in position can be
““more than an arithmetical quantity of no urgent importance; but the true direction of the meridian is a
¢ matter of greater anxiety, as the probable accumulation of error may be considerable. If an erroneous
 azimuth be adopted at the origin of your series, it would vitiate more or less your results.

¢¢ Although the apparent error in azimuth, produced by Himalayan attraction at the origin of the N. W,
¢ Himalaya Series, amounts to no less than 20”156, the probable deflection at Jogi-Til4 may be estimated to be
¢ very much less, because a glance at the map will show that there are large attracting masses to the left. The
““ northerly attraction must he still considerable, and although the westerly attraction is not likely to be
‘“ equiponderant with the eastern, it must balance a considerable portion of the latter. This conjecture is
¢ confirmed by the test observations for azimuth by the late Mr. Logan at J4oli. I am of opinion therefore
¢ that as the eastern attraction is s0o much diminished at Jéoli, it will continue to decrease as you go south, and
“ we may perhaps reckon on its becoming almost insensible at 100 miles south of Jogi-Til4, and disappearing
¢ altogether at 150 miles, although meridional effect may continue to be very apparent for 100 miles
¢ further on.

¢ Under these circumstances the arrangement I propose is that your initial azimuth at Jogi-Til4, taken
“from the N. W. Himalaya Series computations, should be reckoned a first approximation, to be used for a
¢ first series of computations for comparison with observed azimuths to be taken at convenient intervals, say
¢t about 50 miles apart at your meridian stations. On contrasting the computed and observed values we shall
¢ have a series of discrepancies gradually altering, in some proportion to the distance from the attracting mass ;
“ for although in the case of so extensive a range of mountains it would be erroneous to assume a single centre of
¢ attraction common to all the stations, still we may, as a guide to the present, make this supposition for
¢ approximate purposes. Thus if 4 be a northern station for azimuth observation situated at the distance «

¢ miles from the attracting mass, and B a station m miles further south, then the force of attraction at 4 will
¢ be to the force at B nearly as (z + m)* to 2%

.
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¢ By this mode of reasoning we may expect that as you recede from the mountains the discrepancy in
¢« azimuth will become, after a certain distance, nearly constant, and when the constancy of the error between
¢ observation and computation is confirmed by a series of three comparisons, we may consider the effect of non-
““ meridional attraction to have disappeared, and the constant difference may then be treated as the accumulated
¢ angular error in azimuth and applied accordingly as a correction to the assumed value at the origin. With
¢¢ this corrected azimuth the latitudes, longitudes and reversed azimuths will have to be re-computed, or cor-
¢ rections applied to the difference of angular direction.

¢ This is my general idea of the best mode of procedure under the peculiar circumstances, but before
¢« you procede to apply the correction, we shall have sufficient data before us to discuss before coming to a
“final decision. It would tend very much to throw light on the subject of the mountain attraction if satis-
« factory observations were made for latitude at the same stations as for azimuth. These observations how-
“ ever if multiplied to any extent would impose such an amount of labour on you as to interrupt your pro-
¢ gress materially, which I am unwilling to do for a purpose more of curiosity than practical utility : I would
¢ therefore recommend your confining the latitude observations to the smallest number of stations sufficient
¢ to verify your latitude.

¢ For this purpose, I think it will be sufficient if you determine the latitude at Murree during next recess ;
¢ also at the last station of verification azimuth at which the non-meridional attraction disappears, and at an-
¢ other azimuth station say 50 miles further south. You are supplied with rules and forms for determining
< the absolate latitude. I may here add that when the Great Indus Series shall be finished, the latitude °
¢ brought up from Karéichi will afford further verification.

¢ The )ast geodetical return for the origin of your series, which I have to advert to, is the value of the
¢ height above the sea level or half tide. The height given in the accompanying Memo. is derived from the
“N.W. Himalaya Series, taking the height of Banog as givenin Colonel Everest’s Arc book ; but by more recent
“ and satisfactory observations from the sea level near Calcutta, verified by observations extending to Bombay,
¢ it appears that the old height of Banog is too high by 70-23 feet. The correct height should be used as the
“origin for your operations, the process by which it is derived being clearly specified at the head of your
¢ computations for height. This value itself will be subject to future correction, when the sea level is brought
“up from Kardchi by the Great Indus Series. The height furnished by that series will be considered more
“ trust-worthy than any other for Sind and the Punjab, because it gives the nearest practical connection with
¢ the sea, and the best instrumental means and most rigorous modern process will be employed.

¢ You have been furnished with one of Mr. Simms’ new 24-inch Theodolites which is beautifully gra-
¢¢ duated, has an excellent telescope with high power, and every resource of modern art and ingenuity has been
“expended on it. There is however a defect in the axis which prevents accurate levelling and is so far em-
 barrassing ; the defect cannot be remedied without the assistance of the Mathematical Instrument Maker. I
¢ have no other suitable theodolite to give you in lien, and in fact this instrument is particularly designed for
¢ your work on account of its vertical circle, which makes it for latitude observations superior to any other in
¢“the Department except the Astronomical Circles. The defect alluded to will not vitiate your azimuthal
¢ observations either terrestrial or astronomijcal, provided you rigorously adhere to the method of observing
“in sweeps alternately from left to right and right to left, using an equal number of both motions, and you
¢ must carefully avoid over-shooting a station. For vertical observations either terrestrial or astronomical, no
¢ error will be caused by the shake in the axis provided the level corrections are applied. The defect is therefore
¢ not a radical one ; but as it will render your observations liable to the imputation of careless levelling, I
¢ have alluded to it in these instructions, in order to clear you of that responsibility, and I recommend you
¢ to prefix a remark accordingly to your angle books explanatory of the fact.

“ During the recess of 1852-53 Messrs. Armstrong and Dunlop were employed in triangulating the
¢¢ Jhelum and Chenab rivers, for the purpose of connecting Revenue Survey points and fixing important places.

~



INTRODUCTION. . Vil—g.

¢ This work has not yet been completed, but it will combine well with your operations for which purpose the
‘¢ angle books have been made over to you.

¢ Major Shortrede has experienced difficulty in identifying the trigonometrical stations in his district.
« 1t will be one of your special objects to form a proper union with the Revenue Survey, and to fix all points
¢ required by the Revenue Surveyor; besides you will put yourself in communication with Major Shortrede,
“in order that the object in view may he accomplished in the most effectual manner beyond all question or
“ mistake.

“ With regard to secondary operations, it is needless for me to enter into any detailed advice to an
“Officer of your * - ¥ *  experience. In a word a Trigonometrical Chart should be a skeleton
‘¢ map shewing—besides the necessary trigonometrical stations for continuing the series—a few important places
¢ duly dispersed over the sheet, both internally and externally, to about the limit of half a degree on either flank.
¢ These points shouild be sufficient to form a first connection with all old surveys for the purpose of rectifying
¢ those materials. On the other hand sufficient data should be given for the future Topographical Surveyor. The
¢lithographed map of the Punjab will serve as a guide for what is necessary to rectify the old geography. It
“ is always desirable to fix villages or other topographical points near your stations as a guide to their iden-
¢ tification, and therefore in such cases even minor places may be of use, but otherwise only important places
¢ and well marked points of a permanent and unmistakable character, easily identifiable and useful for survey
¢ purposes, need be attended to. Unless the secondary work is thus restricted, the labour of computation will
¢ be a great burden and prevent your producing your results annually without arrears, in the maunner described
¢in Department Orders. In all cases doubtful work should be rejected, for what we want is rather a few
¢ well established points than a great number of an inferior order. : '

“If you will freely communicate to me your wants and wishes from time to time, as they may arise,
¢ you will find me always disposed to facilitate work and simplify business and render you every support and
¢ agsistance in my power ; also as you progress in the work, whatever improvements may occur to you as cal-
¢ culated to expedite work, and to produce increased efficiency or greater accuracy, I shall be happy to discuss
¢ with you and give you every credit for originating the same. Uniformity is a standing rule of the Department,

"¢ and no improvements should be introduced without previous general discussion and trial.”

On the 1st November Lieutenant Walker arrived with his party at the southernmost
tower station, in the Jech Dodb, which had been constructed by Mr. Armstrong during the
preceding field season, and operations were immediately commenced with a view .to erecting
additional towers in advance and clearing the lines between them. '

The configuration of the country operated in is of a peculiar nature which is charac-
teristic of all the Doébs in the Punjab. The belt of ground lying in the immediate vicinity
of each of the rivers—which is known as the khadir land and usually has a breadth of 5 to 15
miles—is on a level which is a little above that of the river during the greater portion of the
year, but below it during the summer months, when the melting of the Himalayan snows and
the heavy rainfall of the monsoons combine to increase the volume of water enormously, in
consequence of which the river then overflows the whole of the lowlands and sometimes over-
tops the artificially-raised sites of the villages on them. But between the kh4dir lands of two
rivers enclosing a Dodb, there is always an elevated plateau—called the bdr—which rises from
30 to 40 feet above the level of the khédir lands, and the edges-of which are usually abrupt
and perpendicular scarps, forming a well defined barrier to the lateral excarsions of the river, but
in some parts they descend into the lowlands by slopes so gentle and gradual that the transition
is only rendered apparent by the altered aspects of the soil and vegetation. The bér is
covered with a growth of stunted trees, scrub jungle and low grass, and is usually destitute
of villages, and inhabited only by migratory herdsmen, who wander about with their cattle
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around the localities where water is to be obtained, from the wells which have been sunk for
their requirements.

Thus very great caution was necessary in the selection of the sites of the stations,
more particularly in the instances in which a station in a khédir land and one in the interior
of the bar were required to be mutually visible; great labour was entailed by having to clear
the lines on the bir of the vegetation by which they were overgrown; and much difficulty
was met with in securing the services of a sufficient number of workmen to clear the lines, .
to sink wells, and to construct the towers; the latter were made of the form described at page
45, and illustrated in Plate 2, of Vol. II of the Account of the Operations &c. In his report
of monthly progress for November Lieutenant Walker states that—

¢ For several days we handled hatchet and spade in common with the native workmen, and did our
“ best to infuse into them that vigour and energy without a large share of which the Jogi-Til4 Series must
¢ stand still. We were fortunate in being opposed by obstacles such as were worthy our efforts to overcome ;
¢ our first tower was in a desert, our first trial line in a forest, thus combining the difficulties which have
¢ already been vanquished separately, with such singular success, in other operations of this Survey. To
¢ narrate difficulties is however to repeat a tale often told in our Department; I need say no more therefore
¢ than that the first glimmerings of success have already begun to dawn on our efforts, and to inspire us with
¢ confidence in the issue of the future.

By the end of December sites had been selected for the whole of the stations down to
and including the Séngla polygon, and the operations of building and line clearing were
progressing so satisfactorily that Lieutenant Walker left them under the charge of Mr.
Shelverton, and proceeded to the northern extremity of the Series, in order to commence the
measurement of the principal angles. This was to be done with Troughton and Simms’ 24-inch
theodolite No. 2, an elaborate description of which instrument, by Mr. J. B. N. Hennessey,
will be found at page 41 of the Appendices to Volume II.

The observation of the principal angles was commenced early in January at the hill
station of Roatdla, and under very favourable circumstances ; the weather was bright and clear
and the theodolite in good adjustment. Unfortunately when the prescribed programme of
operations was all but completed and not an hour’s work remained to be performed, a violent
storm set in which lasted for nearly two days and necessitated the dismantling and packing up
of the instrument as a measure of precaution. Every tent was blown down and almost torn
to pieces, with the exception of the observatory tent which weathered the storm satisfactorily.
The atmosphere became so murky and obscured that it was not until after a delay of four days
that the few remaining observations could be taken. '

From Roatdla Lieutenant Walker proceeded in succession to Jéoli, Chail, Jogi-T{l4
and Kodr, all hill stations. Nothing worthy of notice occurred at them, save that the wea-
ther which had up to this time been bright and sunny, became the reverse of favourable for
observations to far distant stations. Strong winds and dust storms were of perpetual oc-
currence; the heliotropes were constantly obscured, either by passing clouds or by columns
of sand whirled up from the beds of the numerous rivers and ravines with which the country
is intersected ; nor throughout the remainder of the season was the atmosphere ever so favour-
able as it had been in November and December. This showed that it would be desirable in
future to .carry out the observations during the earlier instead of the later portion of the field
seasen.,

On arrival at Kothidla, the first station in the plains, Lieutenant Walker became
aware of the distressing circumstance that mutual visibility between it and the corresponding
station of Hela, on the eastern flank of the series, which had been constructed during the per-
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vious year, was an impossibility. For Kothiila was situated in the khédir lands of the
Jhelum River, Hela in those of the Chenab River, and between tliem lay a breadth of about
13 miles of the elevated bér, which could neither be built over nor cut through excepting at
an enormous expense. It happened that a Hindd temple—the Ker Shivild—was standing
in the vicinity of the line, on the scarp of the bér towards Hela ; this temple, being a square
building with a flat roof, and not very dissimilar in form from one of the survey towers when
viewed from a distance, Mr. Armstrong had mistaken for the Hela tower, when looking at it
through a telescope from Kothidla. There was no alternative but to establish a station on the
top of the temple, in lieu of the one at Hela, though this necessitated the introduction of an
angle at Koar which very closely approached the minimum limit (30°) allowed for a simple
polygonal figure of the triangulation. It became necessary therefore for Lieutenant Walker
to build a survey pillar on the top of fhe temple, to construct a balance crane—similar to
those used by Colonel Everest on the rereat Arc—for the purpose of hoisting the theodolite
up to the roof of the temple, and to clear the line to the station of Kadar, before resuming
the measurement of the principal angles. Thus the final operations were much retarded, and
it became impossible to do more before the termination of the field season than to complete
the double polygon around Jogi-Til4 and Kothidla; the extent of the final triangulation was
consequently restricted to an area of 1526 square miles, which covers a direct distance of
about 54 miles on the meridian of the series. :

Mr. George Shelverton carried on the operations of selecting and building stations in
advance, and clearing the lines between them, with great vigour and considerable success, so " -
that from this time forward, until the completion of the triangulation, it was never necessary
for the measurement of the principal angles to be suspended, nor for the Executive Officer, the
signallers and other persons employed in this portion of the operations, to be diverted from their
regular duties in order to take a share in the preliminary operations. Mr. Shelverton took
charge of the approximate series at the station of 8hé-Kot, in the Rachna Dodb—down to which
it had been brought by Lieutenant Walker—on the 15th December, and, aided by Mr. W. Dyer,
in three months he succeeded in carrying it down to the banks of the Sutlej, over a direct dis-
tance of nearly 100 miles. In his report of the operations of the field season, Lieutenant
‘Walker states that— '

“ Mr. Shelverton had to surmount numerous and great difficulties. Almost the whole of his rays
¢ traverse the well known forests with which the bérs of the Punjab are overgrown. Whenever he em-
¢ erged from them it was merely to find himself on the low level lands adjoining the Ravi and Sutlej Rivers.
¢ These lands interpose a breadth of flat monotonous surface which is always inconvenient and difficult to
““gpan, being too wide for a single side of a triangle, too narrow to admit of two sides, and often requiring
¢ a hazardous extension over the high perpendicular ridge which usually separates the lowlands from the
“bar. It is one of the main difficulties of this Series that it crosses the whole of the Do4bs of the Punjab in
¢ a diagonal direction ; the choice of stations is thus rendered much more perplexing than if the Series were
¢ either parallel or perpendicular to these the chief features of the country. Much embarrassment is also
¢ occasioned by the want of water in the bir; Mr. Shelverton was often compelled to sink wells, varying in
¢ depth from 40 to 110 feet, as a preliminary to the construction of a tower station on these desolate plains.

“On Mr. E. T. Donnelly devolved the duty of clearing rays and building towers in the upper portion
¢« of the approximate series. In so doing he had to cut 23 lines (of an average length of about 11 miles)
‘ and to build 12 towers, all which he did with care and judgment and due regard to economy. After the -
¢ experience gained in his early performances he succeeded in cutting rays with considerable accuracy, his
¢ lines sometimes falling on and invariably near the centers of the towers to which they were directed. -

~ % On discovering that the misfortune regarding the station of Hela would make it impossible for me
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“to do more than complete the Jogi-Til4 double polygon during the season, I despatched Mr. Donnelly
““ to observe the angles of the Jeto and Migo polygons with a 12-inch theodolite. This duty he performed
“ very creditably, and with sufficient accuracy to afford respectable data for the compilation of any maps
“ which may be required to be issued before the observations with the large theodolite can be taken and
“ reduced.”

During the latter portion of this field season, Lieutenant Walker had been much struck
by the variations which he met with, at different hours of the day and on different days, in
the amount of the vertical refraction of the signals on the lines between his tower stations.
These lines grazed the surface of the ground very closely, and thus the rays of light from the -
signals to the observer traversed a medium which was subject to many changes, being some-
times thick and murky with dust or moisture, and at other times rarified by the heat which
was radiated at mid-day from the surface of the ground. Thus the apparent relative height
of one station to another, as seen from the other, would vary greatly at different times of
the day, the maximum value being sometimes 100 to 150 feet in excess of the minimum.

It had for many years been the practice in this Survey to endeavour to eliminate the
effects of variations of- refraction by taking the back and forward vertical angles at thie same
time of the day, and always between the hours of 1 and 3 after apparent noon, at which time
the refraction is a minimum ; for by so doing there is greatest probability that both the observed
angles will be equally refracted, and consequently that their difference—from which the angle
subtended by the excess of the higher station over the lower is deduced—will be free from
error of refraction. But the anomalies and irregularities of the trajectories of light in the
lower strata of the atmosphere, as already instanced, rendered it highly improbable that the
refraction could be equal in the back and forward angles, even when the observations had been
made with all the prescribed precautions. In general there is only one large theodolite with
each survey party, so that the back verticals are not measured until several days and some-
times weeks after the forward verticals; and in the interval the weather may have changed,
and with it the refraction, which therefore can be no longer wholly eliminated. Moreover
at the time of minimum refraction the signals are usually greatly magnified and agitated,
and cannot be observed with much exactitude. See Section 5 of Chapter IV of Volume II,
on “The influence of atmospheric conditions on the procedure of the observations.”

Lieutenant Walker therefore submitted a proposal to Colonel Waugh to employ one
of his assistants, in the following field season, in running lines of levels with a spirit leveling
instrument between the stations in the plains. And this proposition having been assented
to, arrangements were made during the intervening recess to secure the requisite instruments.
It was ascertained that some very fine Standard Spirit Levels, by Messrs. Troughton and Simms,
had been recently procured from England by Colonel Napier (now General Lord Napier of
Magdéla, and Commander in Chief in India) for the Punjab Canal Department ; two of these
" and six sets of leveling staves were obligingly lent for the proposed operations.

On the termination of the field season the party proceeded to its recess quarters, which
had been established at the contiguous sanatarium on the Murree Hills. The 24-inch theo-
dolite was despatched to the Head Quarters at Mussoorie, to have certain additions and alte-
rations effected there, under the personal superintendence of Colonel Waugh, aided by Major
Strange, whose mechanical skill had frequently been turned to account for the improvement
of*the instruments of this Department, and eventually led to his being appointed Examiner
of Scientific Instruments to the Secretary of State for India, shortly after his retirement from
active service in this country, in the year 1860.
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It appears desirable to give in this place, before resuming the narrative of the opera-
tions, Colonel Waugh’s account of the alterations which were made to the 24-inch theodolite
at Mussoorie, and also some extracts from his instructions to Lieutenant Walker on the manipu-
lation of the instrument ; as these may not only be useful to other persons engaged in similar
operations, but are valuable as a record of the great pains which Colonel Waugh took to
impart to his newly joined officers a full knowledge of every thing they might be called on to
perform in observing with one of the great theodolites, from the taking of the instrument
out of its box, setting it up and adjusting it at any station, to dismantling and repacking it
for transport elsewhere. The following extracts give only a small part of the instructions,
and omit all the portions which require to be illustrated by drawings in order to be rendered
intelligible ; but they serve to indicate the precise and minute nature of the rules which were
laid down for general guidance. They were due in great measure to the circumstance that all
large instruments of this nature are liable to get speedily out of order, and to give unsatisfac-
tory results, unless they are very tenderly handled ; that they have to be most carefully guarded
from shocks in transit, and that, should they happen to get out of order, it may be necessary
to send them a distance of many hundred miles to be repaired, the result of which would be
that the few months in the year of clear and favorable atmosphere, during which alone
observations can be satisfactorily conducted, would be lost.

Report on alterations made during 1853 in Troughton and Simms’ 24-inch Theodolite No. 2.

“This instrument has had two additional horizontal microscopes applied to it; having now five, ins-
‘tead of three as formerly. In order to apply these it was found
““necessary to alter the position of all the three original micros-
“copes. They were accordingly all taken off and refixed, the whole five being now equidistant viz. 72° apart.
“This addition to the instrument involved the alteration of the three horizontal clamps to the follow-
Position of clamps altered. “ing extent. The clamp now near B microscope was shifted 114°
““to the left of its original position, and its tangent screw was reversed, that is, the head of the tangent screw,
““ which was to the right is now to the left. The clamp now near E microscope was shifted a small quantity
“to the right. The clamp now between C and D microscopes, has had its tangent screw reversed, the head
““ being now to the left. ,
“There were formerly two spiral springs in each of the clamps, whose office it was to force the lower
. ) . ““jaw of the clamp to descend free from the circle on releasing
mﬁ”mﬁ;‘:gpﬁx’“’d from horizontal clamps ¢ tho clamp screw. They were found to oppose a force to the
¢ clamp screw, in clamping, such as to make it difficult for the ob-
“server to know when the first contact of the clamp with the circle took place, and this uncertainty dimi-
“ nished his power of clamping with the delicacy necessary in the case of this instrument. These two spiral
“springs were therefore removed, and a contrivance was substituted for them, which has equally the effect
“of forcing the lower clamp jaw to descend in unclamping. This contrivance consists in a groove having
“been turned in the shoulder of the clamp screw, into which enters a fixed forked plate of brass which ren-
“ders it impossible for the screw to rise if the lower clamp jaw should refuse to fall, as sometimes, when
“dirty, it might happen to do. The screw thus having no power to rise, the lower clamp jaw is com-
¢ pelled to descend. '
“The reflectors of the horizontal microscopes have had notches filed in them at the back to admit
- ““of their being placed more nearly vertical than before, by which
““means a greater range of illumination has been obtained. °
““The main plate or table upon which the pillars stand was formerly attached to the head of the axis
“by four large capstan-headed screws only. It was considered
‘“that there might be a liability to azimuthal motion between

Two additional microscopes applied.

Horizontal reflectors notched.

Two steady pins applied to table,
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“these two parts, the tendency of which would be to alter the existing relation between the telescope and
“ the horizontal circle, or in other words to chauge the horizontal zero of the instrument. To guard against
“ this evil two strong steel steady pins have been fixed into the table, the ends of which enter appropriate holes
“in the head of the axis, which addition must diminish the chance of azimuthal motion between these parts
“ taking place.

“ The slide in which the adjustable Y moves vertically, not being considered substantial enough to be in
“itself a sufficient guarantee for the perfect invariability with res-
““pect to lateral play of the Y, two strong steel screws have been
“added to this part of the instrument; they penetrate the Y and screw into the solid block beyond, binding
¢ the two parts together with great force.

Adjustible Y strengthened.

“The clamps have, besides being altered in position, undergone a change in structure. It was surmised
“that the discordance between horizontal readings of the same ob-
“ ject, taken alternately with right and left hand motions, might be
“ owing to the yielding of the clamp plates; it was determined that these plates should be made as rigid as
“ possible, which has been done by attaching to their under surface and to the cocks that carry them a very
““ substantial brass frame, that renders them quite devoid of flexure in any place.

It has always been found a difficult matter to adjust the clamps of this instrument (as they were
‘¢ formerly constructed) so that the act of clamping should not
¢ disturb the level, and at the same time that there should be as
“little friction as possible between the upper clamp jaw and the circle. There were no special means of
¢ effecting this adjustment, and it had always to be executed by bending the elastic clamp plate, an un-
“ certain and unsatisfactory species of manipulation.

“The clamp plate being now no longer elastic some systematic adjustment became necessary, and
‘““its rigidity rendered such adjustment the more feasible and efficient. The separate instructions for
¢ performing the adjustment of the clamps will render the structure of this new apparatus clear.

Horizontal clamps made rigid.

Adjustment applied to horizontal clamp.

“ A graduated ring has been added to the socket of the vertical axis, and an index to the steel
“relieving screw, by means of which the adjustment of the
Graduated head and index applied to socket and ¢ yertical axis to the required degree of glibness will be facili-
vertical axos. “tated. The method of using this application will be given in
¢ the additional instructions for this instrument.
“The cell of the highest power eye-piece (marked 112) became occasionally so tightly screwed into
“ the telescope as to be incapable of removal by the hand.
“Two brass pins have therefore been inserted into the rim of
¢ the cell in question and a brass key made to fit them, by which means the cell is easily removed.
« When the vertical axis of this instrument has required cleaning and lubricating it has been usual
¢ to lift it out of its socket by hand. This operation is awkward
Apparatus for lifting vertical axis out of socket for ¢ owing to the length of the axis and to the height to which it has
clesning: ¢ consequently to be raised; mor is it unattended with danger to
« the horizontal circle. An apparatus has been devised for performing this operation both more safely and
<« more conveniently. A separate paper, describing this apparatus and the method of using it, has been drawn
[ up.
: «The operation of changing zero is much facilitated if the iron annular ring of the stand be centered
“truly over the station dot. This has hitherto been effected in the
Triangles for centering stand. s case of this instrument by means of temporary expedients. An

“jiron triangle has now been prepared for this special purpose, and instructions for its use drawn up.

Key for unscrewing high power eye-piece made.
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“On examining the stand of this instrument it was found that the three thick brass plates, forming
Bolts and nuts substituted for brass wood-screws :: the medium of attachment between the iron annular table and
for fastening upper thick brass plates to wooden top the wood work, were fastened to the latter by means of * wood-
of stand. ‘“screws” of brass. This was not considered a sufficiently secure
¢ fastening, taking into account the great weight of the annular table and the jars it is liable to encounter in
“travelling ; nor was it thought to afford an adequate resistance to possible lateral yielding in observing
“horizontal angles. The insufficiency of the fastening was also attested by the fact of the fibres of the
““wood having, in the case of two of these screws, yielded, so as to leave the screw loose and inoperative.
“Iron bolts and nuts have been therefore substituted for these brass screws. The bolts have square heads
¢ countersunk into the lower surface of the lower plank of which the top of the stand is composed; the
« bolt passes through both planks and through the thick brass plate to which the iron table is attached,
““and those three parts are bound firmly together hy the action of the nuts countersunk into the thick brass
¢ plate, and are accessible from above after removing the iron annular table. The smaller end of the key
¢ provided for turning the adjusting or leveling screws of the annular table fits these nuts also. As an
¢ additional security against lateral movement the thick brass plates have been bedded into the wood to a
¢ depth of about } of an inch, and to ensure a firm bearing a plate of sheet lead has been interposed between
¢ the brass plate and the wood.

¢ The addition of the horizontal micrometers in this instrument has involved alterations in the box
‘“in which it is packed. There were formerly three wooden bars
“fastened by brass milled nuts across the arm of the tribrach, to
““keep the instrument in its place in the event of the box being
¢ upset—an accident very liable to take place on board ship. The room taken up by the additional micro-
“meter arms prevented the application of these wooden bars. There have been therefore substituted three
¢“iron bars somewhat differently arranged. The two screws and nuts that secure each of the new bars are
“both on the same side of the tribrach arm. The screws pass through elongated holes, so that the bars
¢ admit of being moved backwards and forwards a small quantity in the direction of their length. In the
¢ one case the tribrach arm is left free to be raised for unpacking, in the other it is prevented from leaving
¢its place by the end of the bars crossing it; and in the latter position, when the nuts have been tightened,
¢ the instrument is in a state proper for travelling. Special instructions for unpacking the instrument in its
¢ altered state, have been drawn up.

“New wires have been inserted in the telescope. The central vertical wire and the horizontal wires
““are of spider’s web; the four side vertical wires are of silk and
““have been designedly selected for their comparative coarseness
“in order to diminish the risk of their being inadvertantly mistaken for the central wire in observing
“ horizontal angles. The equatorial values of the intervals between the five vertical wires have not been
¢ determined.

“The rim of the horizontal circle, when acted upon by the clamps, was found to be not in a plane
¢ truly perpendicular to the vertical axis. It was muchimproved by turning but is not yet quite perfect, the
¢ circle being not rigid enough to oppose the turning tool without bending. In performing this operation, one
¢ person turned the instrument round, whilst the operator held a turning tool firmly against one of the
¢ clamps.

Alterations in the provisions for securing the
instrument in travelling.

New wires inserted in telescope.

To adjust the relieving apparatus of the vertical axis.

¢ A graduated brass circle has been attached to the socket, and an index to the head, of the steel reliev-
“jing screw. The graduations are intended to be used differentially; the absolute reading of the circle will
¢ vary from time to time. This adjunct has been added to the instrument, in order to facilitate the adjust-
*ment of the instrument by the means which it affords to the observer of estimating with some exactitude

»
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¢ the effect of the screw in increasing or lessening the glibness of the axis, and of judging better than he
“could do without its assistance how much more adjustment is required to obtain the degree of glibness
¢¢ desired.

¢ Before attempting the adjustment the relieving screw should be retracted, (its clamping nut having
¢ been previously released) so as to allow the axis to descend completely as far as its form admits, into the
“socket. It is to be remarked that it will not descend immediately on the withdrawal of the support afford-
“ ed by the screw. The oil at first sustains it and its descent is gradual. After a few minutes, particularly
¢if the instrument be moved a little backward and forward in azimuth, the axis will descend so as to be very
sstiff. It is then in a proper state for the adjustment to be proceeded with.

¢ The clamp nut being quite loose, now turn the relieving screw with the finger and thumb, using
““no capstan pin until it is felt to be just sensibly in contact with the end of the axis; then note the readings
“of the index on the graduated brass circle. Repeat this several times until assured that the reading of
¢ contact has been ascertained within one or two tenths of a division and make a memorandum of that read-
“ing. Now with the help of a capstan pin turn the screw to the extent of about 2 divisions beyond the
“ reading of contact. Tighten the clamping nut.

“Now try the glibness with deliberation; it will not be exactly the same at first as after a lapse of a
¢ few minutes, owing possibly to the oil requiring time to adopt itself to a change of circumstances. If the
¢ glibness seems satisfactory, examine the clamps; if they rub strongly against the circle, the circle and axis
¢ have been raised .more than was found sufficient in the recent experiments at Masiri (provided the clamps
¢ have not been altered). If on the other hand the circle has not been raised sufficiently this will be known
“to be the case by observing that the act of clamping disturbs the level, which it should not do. Another
¢ test of the adjustment is the permanence of the level readings when the instrument is turned round a
« whole revolution in azimuth. This permanence has been found to depend wholly on the adjustment of the
“ axis ; if the axis be too much relieved, the instrument will certainly not level well. The three conditions
¢¢ therefore to be fulfilled are—

¢« 1st. That there be only the slightest possible friction between the clamps and the circle.

«2nd. That the act of clamping does not disturb the level.

«3rd. That the level readings be steady when the instrument is turned about in azimuth,
¢« It has been found that if these conditions were complied with the axis will also be sufficiently glib for
“horizontal angles. If however a doubt on this vital point should arise, it will be found necessary to
« alter the adjustment of the clamps before the axis can be raised sensibly higher.

“ When the adjustment of the axis has been quite satisfactorily accomplished, the readings of the
¢ index should be noted. The difference between this reading and the reading of contact (previously record-
¢« ed) will be the amount in terms of the graduated circle, if the relief is found to be sufficient, and this will
¢« afford valuable information for future guidance., In the late experiment at Masiri this was found to be
¢ 2 divisions of the graduated circle.

«Jt may be here noted that the relieving screw was found by careful measurement to have 18:69
¢« threads in one inch. Hence an entire revolution of the screw is equal to 0'0535 of an inch, and this
« quantity divided by 120 (the number of divisions in the circle) gives 0000446 of an inch for the value of
¢ one division. But the axis being conical, the separation between it and the socket due to one division of
¢« the circle will be less than this quantity. In the present case if the angle of the cone be assumed at 10°
“the amount of separation due to one division of the circle will be =0'000039 of one inch. The relief
¢« amounting however to two divisions, double this quantity, or 0:000078 inch, will be the amount of sepa-
¢« rasion. But it is probably less than even this minute quantity, for the angle of the cone is not so much
¢ as 10° nor can the part be assumed to be so perfectly rigid as that the whole computed effect of the reliev-
“ing screw shall take effect. Hence it would appear that in order to make this instrument level well it is
« necessary that the axis and its socket should be separated by an extremely minute space.
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¢The graduated micrometer circle above described screws on to the male screw cut at the bottom of
““the socket cup for the reception of a collimating telescope supplied with the instrument. When it is
¢¢ desired to use that adjustment the micrometer circle must be unscrewed and removed, but before doing
¢ this, the index, which is fastened to the relieving screw by two brass screws, must be taken off.

To observe horizontal angles with this instrument.

¢ The experiments made lately at Masuri tend to the conclusion that if used in the manner hitherto
““used, a force is generated to which the tangent screw, in completing an intersection, opposes itself. This
¢ force resides in the vertical axis and is apparently of the nature of torsion. That it does exist, and that it
““does not yield entirely to the action of the tangent screw, may be proved by taking an intersection in the
“usual way and then unclamping. The wire will be seen immediately to leave the object observed, as if
‘“ acted upon by a spring. If the object be again intersected and the clamp released, and this be repeated
‘“several times, it will be found that each time the amount of apparent elasticity will diminish until, after
“ pumerous trials, it disappears.

¢ A shorter method of bringing ahout the same result is to adopt the plan now recommended. Bring
‘“up the instrument in the usual way, until the wire be near the object to be observed. Clamp. Now move
¢ the wire by means of the tangent screw from one side to the other of the object by equal quantities, begin-
‘“ ning with a space about equal to the intervals between the centre and the nearest side wires, gradually
¢ diminishing the excursions of the wire, keeping them equal on either side until they approximate the wire
¢ to the centre of the object. Now unclamp. The wire will probably remain on the object, if the clamp has
“not been very tight and if the unclamping has been performed with a lighthand. If the wire however still
¢ gprings aside, re-clamp and repeat the approximate intersection. If the clamps are well adjusted, that is
¢ quite parallel to the circle, this will not require to be done more than once. All torsion being thus elimi-
‘ nated, the minute touch of the tangent screw necessary to convert an approximate into a perfect intersec-
¢ tion will be too minute to have any prejudicial effect. .

To take off a vertical micrometer.

¢ 1st. Draw off the illuminator.

«“2nd. Loosen the lower of the three screws that adjust the microscope laterally.

“3rd. Loosen and remove the clamping nut nearest to the telescope. The microscope can now be
¢« drawn out of the ring at the end of the arm that sustains it.

““ Nore.—Before loosening any of the screws, measure with a pair of compasses the distance between
‘“any fixed point on the microscope and any fixed point on the arm. This measure will assist in restoring
¢ the microscope approximately to its proper position for run.

To take the micrometer to pieces for the purpose of cleaning it.

1st. Unscrew the tube that holds the eye-piece.

¢“2nd. Take out the eight small screws that fasten the outer plate to the micrometer box.

“3rd. Slightly loosen the two small screws, that fasten the outer plate to the box, without doing
¢ which it may not be easy to remove the outer plate which is usually pinched by these two end plates.

“4th. Remove the comb adjusting screw.

“5th. Remove the end plate opposite to the micrometer screws. In doing this it is necessary to
¢ guard against the effect of two spiral springs, which pressing against the end plate, urge the comb plate into
¢ bearing with its small adjusting screw. The end plate must be held lightly with the fingers against the box
¢ whilst the small screws that fasten it to the box are being removed, the pressure of the finger being then
¢ gradually relaxed. The end plate and the two spiral springs will come away without fear of accident,

»
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“6th. Bring the micrometer screw into action so as to contract to a certain extent the spiral springs
““that keep it and the slider in bearing. Now pass a pin through the coils of the spring into a small hole in
¢ the brass cylinder round which the spring is wound. Relax the micrometer screw, and it will be found that
““the spring no longer presses against the slider, but against the pin just inserted through the hole in the
¢ brass cylinder.

“7th. Remove the micrometer screw.

“8th. Remove the end plate through which the micrometer screw passes.

“9th. The slider is now perfectly free, and can be lifted out of its box.

To clean the micrometer screw.

“ Make a little wooden clamp, something like a pair of nutcrackers, in the notches of which grasp the
¢ screw, applying oil and work the screw from end to end several times. Wipe the oil and dirt off the not-
““ches and work the screw through them again; repeat the process until the thread of the screw, when
‘““ examined with a magnifier, looks perfectly clean.

“The wood of which the cleaning clamp is made should be very soft. Two ceder pencils answer
“very well.

To clean the female micrometer screws.

“ Prepare a piece of soft wood (a ceder pencil) with a triangular section, slightly tapering towards its
““ extremity and of such dimensions that its tapered extremity will just enter the female screw.

““This triangular wood plug being worked in the female screw, first with oil, and afterwards dry, will
“ thoroughly clear out the threads ; which a cylindrical plug would not do so well, as there would be no space
¢ for the dirt to escape.

“Nore.—A little oil should be applied to the micrometer screw and to its shoulder which bears
“ against the box, but no oil should be applied to the slider or to any part of the interior of the box.

To unpack the body of the instrument.

“1st. Remove and lay aside the front half of the shelf that crosses the middle of the box.

“2nd. Draw out the board on which the instrument stands, the roller being placed underneath it to
“relieve friction, and to support the front end when out of the box, the rear end remaining to a small extent
“still in the box. ‘

“3rd. Let two strong men seize the board by its side edges. Direct them to draw it completely
““out of the box, and whilst doing so to support the whole weight, so that on clearing the box it may not fall
“to the ground. Whilst they are doing this, remove the roller from underneath, and direct the men to de-
¢ posit the board and instrument gently on the ground clear of the box.

“4th. Loosen and remove the brass milled nuts and washers that secure the bent iron bar over No. 3
¢ foot screw. Remove the bent iron bar and place it aside. To do this the lower or left hand end of the bar
““must be first cleared of its screw ; then turn it round the upper or right hand screw, so that the bar should
¢ point towards the centre of the instrument. It can be easily lifted off the upper or right hand screw.

“5th. Loosen the brass nuts that screw the other two straight iron bars over foot screws 1 and 2.
¢¢.Push these bars back, so as to be clear of the tribrach arms. They need not be removed.

“6th. Let three strong men lift the instrument by its three feet from the board, and place it on the
« stand, being careful that they do not strike the long vertical axis against the stand in doing so.

““ Nore.—The bent iron bar has to be removed in order to prevent it injuring the hand of the person
““ who lifts foot screw No. 1. The other two bars are out of the way and do not therefore require removal.
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To pack the body of the insirument.

«]st. Draw back the reflectors of the vertical micrometers so that they shall be almost in contact
« with the object glass cell of the microscope, then will there be less chance of their falling off in travelling.

«2nd. Lift off and pack the telescope in the usual way. No alteration has been made affecting this
¢ part.

“3rd. Tighten the vertical clamp screw.

“4th, Set the index of the horizontal circle to 173° and tighten all the three horizontal clamps.

“5th. Arrange the board on which the instrument stands when packed, so as to be just clear of the
“box and resting on the ground, and remove the bent iron bar from foot 3.

“6th. Let three strong men lift the instrument from its stand to the board, cautioning them against
¢¢ striking the vertical axis.

«7th. Place the instrument on the board with its foot marked 1 in front.

«8th. Put on the bent iron bar over foot 3. This is done by first passing its right hand or upper
““end over the proper screw, keeping the bar, whilst doing so, at right angles to its permanent position. It
¢ will now he easy to pass the lower or left hand end over the other screw. Apply the washers and nuts.

«9th, Push forward the three iron bars and tighten their nuts.

¢« 10th. Let two strong men lift the board and instrument from the ground, insert its near edge into
¢ the slides and push it into the box,

Nore.—Hitherto it has been customary to release the steel relieving screw of the axis for travelling.
¢ Tt is now however proposed that the instrument shall travel with its vertical axis in the same state of ad-
¢ justment as when used in observing.”

On the arrival of the 24-inch theodolite from Head Quarters, at the commencement of

s the field season of 1855-56, the measurement of the
eason 1855-56. .o . .

principal angles was resumed. The instrument was first

PERSONNEL. set up at the station of Néar (XLIV), on the terminal side

Lieutenant J. T. Walker, R.E. of the Jogi-Tild double polygon, and operations were

M Gy Bub-Asestant. commenced in the confident expectation that, with its

> E.T. Donnelly, ,, additional microscopes and other improvements which
» A W. Donnelly, had been recently effected, the instrument would give
even better results than it had done in the previous field season. But this expectation was
disappointed ; the measures of the horizontal angles on a few of the zeros* were accordant
and satisfactory, while on other zeros they were grossly discordant.

The whole of the lines under observation being rays which were cut through forests,
and grazed the surface of the ground and the sides of the cuttings very closely, the signals
were much affected by mirage and refraction; the rays of light from the heliotropes and
lamps, though exhibited through diaphragms of small aperture, frequently appeared as huge,
irregular masses of fire by day and of luminous vapour by night ; they were occasionally seen to
have unmistakeable lateral refraction, oscillating from side to side to a considerable amount,
so that it was impossible to fix the central point of their gyrations with much precision. This
being Lieutenant Walker’s first essay at the measurement of the principal angles under such
difficulties, he attributed his discordant results partly to the conditions under which the
observations were taken and partly to his own want of skill, and he endeavored to eliminate
the errors by greatly multiplying the prescribed number of measures of each angle.

K4

# Sce the Description of the Signals used in the Principal Triangulation, Section 3 Chapter ITI, Vol. II.
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On proceeding to his next station, Kadar (XLV), he found that his measures of the
horizontal angles were very fairly consistent and satisfactory, though there had been no im-
provement in the conditions under which the observations were taken. But at his third
station—Ratow4l, a secondary point temporarily established with a view to determining the
length of a small base line in terms of the unit of this Survey—some of the signals under
observation were only a short distance off and were unmistakeably clear and well defined ; yet
the angular measures were again as inconsistent and discordant as they had been at Néar.
Thus it seemed probable that some radical defect had been introduced into the instrument
by the alterations to which it had recently been subjected at Mussoorie, for such gross dis-
cordances had never been met with in any of the measures which had been taken with it
previously.

In this instrument the horizontal circle revolved with the telescope, the microscopes
were fixed at equal distances apart to the exterior of the socket within which the vertical axis
revolved, and there were three tangent screws which were respectively mounted over the
arms of the tribrach at the base of the instrument, and, being thus placed at 120° apart, one
or other of them was always within convenient reach of the observer, whatever the direction
the telescope might be pointing to.

After much careful examination and many experimental observations Lieutenant
‘Walker at last discovered that the defect lay in the reversal of two of the tangent screws,
which had been done in order to permit of the introduction of the two additional microscopes,
while the third tangent screw had been left in its original position.

The tangent screws were of a novel form—due it is believed, to the ingenuity of the
makers—which is shown in the following woodcut, in outline, without any of the screws for
adjusting it to the plane of the horizontal circle, or the attachments to the arm of the tribrach.

T it 'S l

T represents the socket in which the screw acts, ¢ the head of the clamp on the circle,
and S a cylindrical box containing an antagonizing spiral spring. It will be at once seen
that the screw merely acts on the clamp by abutting against its left face, and that the spring
abuts against the right face; thus the screw can only move the clamp iu the direction from
left to right, and consequently when motion is required in the opposite direction, it can only
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be obtained by relaxing the screw, and thus bringing the spring into action. The contrivance
appears to have been designed with the ohject of getting rid of the lost motion, on reversal of
direction, which is generally met with in tangent screws of the usual construction, working
in a socket within the clamp, and is often very troublesome to the observer, more particularly
in an old instrument the threads of the screws of which have become much worn by constant
use ; it secures this object, but introduces other evils which are quite as objectionable.

With a tangent screw of this construction it is always necessary to make the final
intersection of any object—viewed in the telescope—by working the screw against the clamp,
not by releasing the screw and allowing the spring to act, for the action of the screw is definite
and regular while that of the spring is uncertain. Thus with a screw in the position indicated
in the wood-cut, with its head to the left of the clamp, the direction of motion for the final
intersection would be from left to right; and with all the three tangent screws in the same
position, this would always be the final direction of motion, whichever screw might be
used for the intersection. In the original construction of the instrument all three tangent
screws were fixed with their heads to the right of the clamp; but during the alterations at
Mussoorie two of them were reversed, while the third was not altered. Thus with the two
whose positions were reversed the final direction of motion on intersection became from
left to right, while with the third it remained from right to left, and thus the originally in-
variable continuity of direction was lost.

Selecting a good signal for observation, and intersecting it with the three tangent
screws in turn, Lieutenant Walker found that, while the circle readings with the two reversed
screws were always accordant, they differed by about 6” from those by the third screw, evi-
dently because of the change in the direction of motion in the final intersection of the signal.
This was further substantiated by each of them singly; when made to intersect in one direc-
- tion by the screw and afterwards in the opposite direction by the spring, similar differences -
were met with in the circle readings. Clearly therefore it was essential that the direction of
motion, prior to the final intersection, should be invariable in all rounds of angles measured
with this instrument, in order to obtain strictly differential results and eliminate the influence
of these constant errors. o

The discordances at Nér and at Ratow4l were now found to be due to the circumstance
that the three tangent screws had been used indiscriminately at those stations; and the
accordances at Kadar to the circumstance that the third tangent screw, whose direction was
opposite to that of the two others, had required sundry alterations and been removed in order to
have them effected, so that during the whole of the measures at that station the two tan-
gent screws which worked in the same direction had been employed.

The actual cause of this peculiarity in the behaviour of the instrument was not dis-
covered for some time. It wasat firstattributed to torsion in thelong ¢ turned down’ vertical
axis on which the telescope and circle revolved, and Major Strange designed a new form of
axis, much shorter than the first and ¢ turned up’, to replace it ; and in 1861 an axis of this form
was constructed in the Mathematical Instrument Department at Calcutta, by Saiyad Mir
Mohsin, and substituted for the original axis. But the result was that the differences between
the circle readings with opposite directions of motion were found to be largely increased,
which clearly showed that the original axis was not to blame. Then the Saiyad discovered
that the defect lay in the construction of the horizontal circle, which was in the form of a
wheel, with thin spokes radiating independently from the centre and not braced together ; it
appeared that, though the circle and the radii had all been cast together in one piece, there
was considerable elasticity in the radii, so that when the axis was stiff the circle might, if
unclamped, be moved tangentially by the finger through an arc of 10” to 15”, under the mi-
croscopes, without disturbing the intersection of the telescope on a distant object. The clamps

.
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and tangent screws acted directly on the azimuthal circle, and not on a separate clamping
circle;; the differences met with in opposite motions were clearly due to the elasticity of the
radii of the azimuthal circle, and their magnitude was greater or less according as the axis
was working stiffly or glibly. The new axis, though theoretically an improvement on its
predecessor, was constructed less skilfully, and thus it worked with much greater friction
and the errors arising from the faulty construction of the circle were greatly magnified.

Eventually the old axis was restored and a second circle was added on which the
clamps and tangent screws were made to act; thus the graduated circle was permitted to
revolve freely, and was no longer operated upon, as it never should have been originally.

On discovering the anomalies in the performances of the instrument, and their con-
nection with the direction of the tangent screws, Lieutenant Walker took immediate steps
to reverse the third tangent screw, so that it might point in the same direction as the others.
This involved the necessity of making sundry castings in brass for the new attachments,
which fortunately were not beyond the capacity of the nearest blacksmith available ; but the
work took some time, during which the observations had to be suspended.

When the alterations were completed Lieutenant Walker returned to the station of
Niér, to ascertain which of the original measures of angles had been made with a continuous
direction of motion and which with the direction reversed between contiguous rays; the
former were retained; the latter were rejected and repeated with the instrument in its
amended condition. From that time forward the instrument gave no further trouble, and the
measures of the angles were invariably found to be fairly accordant and satisfactory.

 Notwithstanding the long delay thus caused at the commencement of the field
season, the measurement of the principal angles of four polygonal figures—the Jeto, Migo
Sangla and Mohérawéla hexagons—was finished by the end of the field season, whereby the
Series was extended a direct meridional distance of about 83 miles to the south. The two
last angles of the season were measured at the station of Ruralla (XXIV) towards the end of
the month of March. No rain had fallen for some time, the heat was great, the atmosphere
thick and murky with sand and dust, and there was every indication of the advent of a
period of hot winds—like the simoons of Arabia and Syria—during which the state of the
atmosphere would be such as to shut out all view of distant points. Lieutenant Walker was
most anxious to complete the measurement of the angles before this should happen. For
the whole of an afternoon, from about 3 p.M. until nearly midnight, he was constantly watch-
ing the signals with the mortification of finding them too wild and irregular to be satisfac-
torily observed. At last, just as he was about to abandon work for the night, he noticed an
improvement in their appearance; by degrees the turmoil and agitation was succeeded by a
calm, and the signals began to shine out like stars, and became clear, bright and definite, and
were no longer hazy and nebulous. Seizing the auspicious opportunity, he returned to the
theodolite and commenced observing, and just managed to complete the prescribed tale of
measures by daybreak on the following morning. This was all the more fortunate because
the calm turned out to be of very short duration, and was merely the prelude to a simoon
storm, which set in with great violence on the following day, and lasted for upwards of a fort-
night, during which all objects at a distance of more than a few hundred yards were shut out
from view.

Mr. Shelverton was employed throughout the field season in carrying on the usual pre-
liminary operations in advance of the principal triangulation. Mistrusting some of the sites
which he had selected as stations during the previous field season—the lines between which
were of excessive length for the country, which is generally flat and almost perfectly level, but
occasionally presents treacherous undulations which cannot be disregarded without a risk of their
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intercepting the view between the stations—he examined the ground very thoroughly and made
some judicious alterations. By the end of the field season he had extended the ‘approximate
series’ to the south bank of the river Sutlej, clearing 47 lines of an average length of 11 miles,
building 11 towers ranging in height from 22 to 32 feet, and sinking 6 wells to a depth of
50 to 60 feet, at stations where water was not otherwise procurable. In these operations
he was assisted by Mr. E. I\ Donnelly.

It is now necessary to describe the measures which were carried out with a view to
determine the relative heights of the stations on the plains by spirit leveling operations, as a
check on the trigonometrical determinations, in conformity with the suggestions made by
Lieutenant Walker to Colonel Waugh which have been already adverted to (page x—g.).

First the instruments supplied by the Punjab Canal Department had to be examined
and tested. The standard spirit levels had good telescopes with a focal length of 21 inches
and eye-pieces with powers of 20 to 30; thus their optical capacities were as good as need
be desired. But their axes of rotation were very small in proportion to their magnitude and
general massiveness, which rendered them so top-heavy that it was hopeless to level them
perfectly, and the bubble of the level rarely returned to the same point after, as it stood at before,
a rotation. The values of the ‘runs’ of the levels were therefore determined, in order that
corrections might be applied for dislevelment, as is done for all astronomical instruments ;
and a table was prepared for each instrument showing the corrections for dislevelment to
the readings of the staves at the different distances likely to be met with in practice.

The staves were of the description termed ‘reading staves’. They were of sall wood,
10 feet long, by 2'56 inches broad and 1 inch thick, and were made in pairs, a brass socket
being attached to one staff, into which the other was fitted with its face towards that of
the first, so that the graduations of both were protected from injury iu travelling. They were
furnished with plummets to enable them to be set up truly vertical. As theirlengths were not
known in terms of the unit of length of this Survey, and at that time no light and easily port-
able copies of the Standard of Length—see Section 2, Chapter I, Volume I—were available,
Colonel Waugh directed that a small base-line should be measured with the staves and
connected with the triangulation, with a view to determining the true length of the staves.
This was done at the commencement of the field season, the base being measured on a flat piece
of ground between the principal station of Kadar, and the subsidiary station of Ratowdl, where
the experiments for ascertaining the cause of the unsatisfactory performances of the 24-inch
theodolite were conducted. Thatthe precaution was by no means unnecessary is shown by the
circumstance that the error of the unit of the staves was found to be as much as half an inch
in 10 feet,

The system of operating with a pair of staves instead of with a single staff was adopted ;
and, in order to eliminate the influence of constant instrumental error, it was made the rule at
each station to set up the instrument at equal distances from the back and the forward staves,
either midway on the line between them, or at the apex of an isosceles triangle of which
that line was the base. The forward staff at one station was kept in position so as to be-
come the back at the next. The staves were invariably rested on hemispherical brass brads,
in the heads of wooden pins, which had been firmly driven into the ground at the points
where the staves were to be set up.

The leveling operations were commenced on the line Nér to Kadar, which was leveled
twice, once by Lieutenant Walker and the second time—but in the opposite direction—by
Mr. Carty, by whom all the subsequent lines of levels were executed. These were earried
over the sides of several triangles, and formed ten circuits for mutual verification. One cir-
cuit lay to the north of the initial side and connected the station of Kothidla; for the absolute
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height of that station had been well fixed by the measurements of the vertical angles to and

from the contiguous hill stations, and it therefore served as the best available datum for

the differential heights of the leveling operations. The remaining circuits all lay to the south,

in the Jeto and Mugo polygons.
The following table represents the differential results which were obtained, and the

errors at the close of the circuits, the smallness of which are very creditable to Mr. Carty,
who did his work with serupulous care and fidelity.

47'12

Lengths of lDiﬁ'leg'en‘%:t o{. Lengths fc’f Difference of
i . . . 8 .. . i
t?is?ggs Origin to Terminus. ;zu‘t:ld leve: !;-‘in:g;:u Origin to Tem'“}‘" leg'l:)lnl:ilfl":vte‘l‘t
in miles. mark-stone. in miles, mark-stone.
12'85 | Kadar to Niér, — 26021 11'71 | Hazéra to Mugo, .| = 2063
12'85 | Nér to Kadar, + 260035 9'93 | Migo to Bila, . + 18518 .
11°53 | Béla to Hazdra, .| —16587
25'70 — 0006 |——
33'17 - 0132
12'85 | Kadar to Nir, . — 26021
14'53 | Nér to Kothiéla, oo | +28173 9'93 | Migo to Bila, .| + 18518
11°61 | Kothiflla to Kadar, oo | = 2249 10°21 | Béla to Shéhjam4l, o | + 7243
9'12 | Shihjamél to Migo, e | — 125756
3899 — o097 ,
29'26 + o005
12'85 | Kadar to Nér, .| = 26021
1328 | Nér to Jeto, .| —27274 9'12 | Shdhjamél to Migo, o | —25756
1204 | Jeto to Kadar, oo |+ 53093 1074 | Miigo to Fatti, . + 16'910
11°78 | Fatti to Shéhjam4l, . + 83813
3817 — 0'202
31°64 — 0033
11°98 | Jeto to Hazéra, .o — 18630
13'92 | Hazéra to Gunia, .. | + 38673 10'74 | Migo to Fatti, .. | + 16910
10'98 | Guinia to Jeto, oo | — 19984 10'89 | Fatti to Hijan, .. | — 20991
11°46 |, Hdjan to Migo, o |+ 4146
36°88 + o059
.. 3309 + o063
10°53 | Nér to Ginia, ee | = 77004
10°98 | Grinia to Jeto, oo | — 19984 9'33 | Migo to Lodri, | —19375
12'04 | Jeto to Kadar, oo | + 53093 9'27 | Lodri to Hdjan, . + 15185
12'85 | Kadar to Nér oo | =—26021 11'46 | Hdjan to Mugo, oo | + 4146
4640 — 0°006 30'06 — 0°044
1072 | Jeto to Béla, oo | = 3183
1150 | Béla to Hazérs, ee | =—16°587
13'92 | Hazdra to Ginia, .o | + 38673
1098 | Ginia to Jeto, e | — 19984
— o081
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‘While measuring the angles of the Jeto and the Mgo polygons, Lieutenant Walker took
vertical observations, not only at the time of minimum refraction, but at various hours of
the day and night, with a view to determining the actual amount of the refraction at those
times; for the true vertical angles would be obtained by calculation from the leveling opera-
tions, and the difference between these and the apparent angles would give the exact amount
of the refraction in each instance. The results of the several determinations of the terrestrial
refraction, and the practical conclusions to be derived from them, are given in detail in,
Appendix No. 3 to Volume II.

During the field season Mirza Sujah, some time called Sajjad, who had been employed
by Lieutenant Walker on the Survey of the Northern Trans-Indus Frontier—of which an
account is given at page xx—p. of the Introduction to the Great Indus Series, Vol. ITI—
tendered his services for re.employment. This man was a native of Persia, and as a lad had
been brought under the notice of Major Eldred Pottinger during the well known defence of
Herat by that Officer. He was taken by Pottinger to Caubul, and there fell in with Colin
Mackenzie by whom he was educated in English. His knowledge of both the Persian and
the Pushtd languages, and the training he had already received in surveying, rendered him
a very fit person for employment as an explorer in the regions beyond the limits of the
British rule and influence into which Europeans could not penetrate with safety. The opera-
tions of the Kashmir Survey party, under Lieutenant T. G. Montgomerie, R.E., were then
approaching those limits, and on Lieutenant Walker’s recommendation, the Government of
India was pleased to “sanction the entertainment” of the Mirza, ¢ for employment in the
« geographical operations in progress on the Kashmir Frontier.” Pending the completion of
the Kashmir Survey up to the point where his services could best be utilized, he was allowed
to remain with Lieutenant Walker, and was employed in tower building and line cutting.

Had the Mirza joined the Kashmir Survey as originally contemplated, he would doubt-
less have been the first of the little band of Trans-Himalayan explorers who, mainly under the
directions of Major—now Lieut.-Colonel—Montgomerie, have done such good service in adding
to our knowledge of the geography of the extensive—and formerly but little known—belt
of country, which extends from the western passes of Afghanistan, through the valleys of
the Upper Oxus, through the regions covered by the Hindd Kish, the Mustigh, the Kara
Koram and the Kuen Lun ranges and their great spurs, through the Pamir lands situated on
the long fabled Roof of the World, and through portions of Eastern Turkestan and Great
Thibet, up to a point considerably to the east of Lhésa. But though he eventually made a
most successful exploration in those regions, and finally lost his life in them while employed
in similar duties, he was not the first explorer. After remaining for some time with Lieute-
nant Walker, he went on leave of absence to Caubul, where he obtained a situation as teacher
of English to the sons of Sher Ali, who was then the reigning Amir of Afghanistan; nor
was it until some years afterwards, when his friend and patron was temporarily dethroned,
that he returned to India, and sought re-employment in the Survey Department. He was
then sent on an exploration through Northern Afghanistan and the PAmir to Kashghar, the
account of which was written by Major Montgomerie, and first published in an appendix to
the General Report on the Operations of this Survey for the year 1869-70, but has since been
republished in Volume XLI (1870) of the Journal of the Royal Geographical Society. In
1872-73 he was sent on a second exploration, and was at work somewhere between Maiména
and Bokhara, when he, and his son-in-law who was accompanying him, were both treacher-
ously murdered by their guides, during the night while they were asleep. Thus the name of
this faithful and intelligent emissary of this Survey has been added to the roll of the many
victims who have sacrificed their lives in the cause of geographical science.

B
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At the end of the recess following the field season of 1855-56 the entire personnel of
the party employed on the Jogi-Til4 Series was altered, under instructions from Colonel
Waugh. Lieutenant Walker, a majority of the European assistants, and the whole of
the native establishment, were transferred to the Great Indus Series; Mr. Shelverton was
transferred to the Kashmir Survey ; and Lieutenant Tennant, who had latterly been employed
on the Great Indus Series, was transferred with his party to the Jogi-Til4.

The existing records of the operations of the field season of 1856-57 are very meagre
and deficient in detail. It appears that the annual

Season 1856-57. A ;
ason report was not prepared as usual in the following recess,

PRRSONNEL. for the great Military Rebellion of the Sepoys of the
Lieutenant J. Tennant, R.E. ) Bengal Army had then broken out, and the Executive
Mr. 3 W, oo, Browrlow, R.E. Officer—Lieutenant Tennant—had been sent to join the
» E. T. Donnelly, Sub-Assistant. Army which was engaged in the Seige of Dehli.
» g Bmith, » Work was commenced with the measurement of

» M' c‘ H' k‘i ? ” . . . 3
e the principal angles at Roshish4ni, one of the southern-

most stations down to which the triangulation had been completed in the previous season.
At first the observations were taken by Lieutenant Tennant, but, as the work progressed, they
were entrusted to Lieutenant Brownlow, who had hitherto been employed in the Kashmir
Topographical Survey, but was now sent to this Series, with a view to his acquiring a prac-
tical knowledge of observing with the large theodolites and of geodetical operations in the
lains.

P The instrument employed was the Barrow’s 36-inch theodolite which is described
briefly at page 50 of Volume 1I and more fully in Appendix No. 2 of the same volume. The
principal angles of three polygons—the Firoz, Phosi and Dogra hexagons—were completed
during the season, whereby the final operations were carried southwards a direct meridional
distance of about 60 miles.

Lieutenant Tennant proceeded meanwhile to reconnoitre the great desert of Réjputéina
through which the triangulation, if extended to the south of the Sutlej River, would have
to pass. He met with some opposition from the Sirdars of the Native State of Bahdwalpur,
who seemed to imagine that the survey operations were merely a prelude to the annexation of
the country by the British Government. When the desert was reached, further progress was
arrested by the absence of the requisite means for carrying supplies of food and water, for
the use of the surveyors, while employed in this desolate and dismal region, which is uninha-
bited and devoid of water excepting for a short time after the cessation of the annual rains.
A polygon was selected by Mr. Armstrong, but as the season advanced it was found tbat
the supply of water had dried up at all but one of the stations; nothing more could be done
in this quarter during the season, and Mr. Armstrong was therefore deputed to execute a
secondary triangulation along the Ravi River.

Very shortly after the return of the party to the Head Quarters at Dehra Din the
great mutiny of the Bengal native Army broke out. Lieutenant Tennant volunteered his
services for military employment and served throughout the seige of Delhi and was also
present at the Relief of Lucknow. Lieutenant Brownlow had meanwhile been re-transferred
to the Kashmir Survey, and was far away in Thibet when he first heard of the rebellion; he
hurried down in an almost incredibly short time to Dehli, but arrived after the capture of the
city’; joining the force which was immediately afterwards sent down country, he was present
in the actions before Agra and Fatehgarh, and eventually proceeded to Lucknow, where he was
unfortunately killed by the blowing up of a tumbril; by his death the public service and the
corps to which be had the honor of belonging sustained the loss of a very able and gallant officer.
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In consequence of the generally disturbed state of the country through which the
operations of the following field season would have to be carried, in November 1857 the party
was transferred—under the charge of Mr. Armstrong—to Upper Sind, and employed under
Lieutenant Walker in the operations of the Great Indus Series.

No attempt was subsequently made to carry the Jogi-Til4 Series across the desert of
Réjputina down to the Kardchi Longitudinal Series, as had been prescribed in the original
programme of the operations. Colonel Waugh appears to have been induced, by Lieutenant
Tennant’s representations of the difficulties which were likely to be met with in crossing the
great desert, to conclude that the triangulation should stop at the Sutlej River, at least for
the present ; he therefore caused a series of triangles—the Sutlej Series—to be carried along
that river from the Great Indus to the Gurhdgarh Meridional Series, in order to tie up the
Jogi-Til4 Series, and to form a basis for future triangulations into the deserts of Sind and
Réjputdna.

The southernmost polygonal figure of the Jogi-Til4 Series is the hexagon of which
the central station is Akbar-da-Binga and the remaining stations are situated three on the
north and three on the south bank of the Sutlej River. The measurement of the angles of
this figure was performed by Mr. George Shelverton with Troughton and Simms’ 36-inch
theodolite, in the field season of 1862-63, in the course of the operations on the Sutlej Series.

Before concluding the account of the principal operations it is necessary to advert to
the measures which were carried out with a view to correcting the value of the initial azi-
muth of the Series (at the station of Jogi-Til4), for the errors which had been generated in
the triangulation from Kalidnpir—the initial azimuth station of the North-West Quadrila-
teral—and to investigating the influence of the Himalayan attraction, in accordance with
Colonel Waugh’s instructions given at page v—g. .

These instructions prescribed that azimuth observations should be taken at a few sta-
tions, situated near the meridian of the Series, at distances of about 50 miles apart; that
the results should be compared with the values computed through the triangulation from
Kalidnpir, and that if—after getting beyond theinfluence of the attraction of the Himalayan
Mountains—a constant difference between the observed and the computed values was met
with, it should be treated as the accumulated error in azimuth generated between Kalidnptr
and Jogf-Til4, and be applied as a correction to the initial azimuth at Jogi-Tild. With a view
also to throw light on the subject of the mountain attraction, latitude observations were to
be taken at Murree—the recess quarters of the party—to the north, and at the two southern-
most stations at which the attraction on the prime vertical might be found to disappear.

The stoppage of the Series, as it was about to enter the desert plains of R4jputéna,
of course prevented Colonel Waugh’s instructions from being carried out in their entirety.
Astronomical observations were taken, for the determination of the latitude at Murree by
Lieutenants Walker and Basevi, and for the determination of the azimuth at Akbar (Station
XIX) by Lieutenant Tennant; and eventually azimuths were also observed at two stations of
the Sutlej Series which are situated on opposite sides of the Jogi-Til4 Meridian, and within
half a degree in longitude; at the first—Mandresa (XXX)—by Lieutenant Herschel, and at
the second—Jhambherd (XXXIII)—by Mr. S8helverton. But the results of these observations
have not been made use of in the manner which was originally contemplated. 'When the final
reduction of the North-West Quadrilateral was taken in hand, some years afterwards, it was
found that, owing to the errors to which all astronomical determinations of latitude and’of
azimuth are liable—from the deflection of the plumb line under the influence of local
attraction, and that not only in the vicinity of great mountain ranges but on level plains
far from any hills—the triangulation of this Survey could not be fitted into accordance
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with the astronomical facts of observation, without a liability to introduce errors of far
greater magnitude than those which are probably generated in the course of the mea-
surements of the angles and the base-lines. Thus the reduction has been conducted solely
on the data furnished by the linear and the angular measurements comprehended within the
Quadrilateral. The astronomically obtained data, of all stations but the origin, have been
reserved for future investigations of the figure of the earth and of local attraction.

The differences between the observed azimuths at the stations above specified, and the
values obtained by computation from Kalidnpir, after the general reduction of the whole of
the angles of the Quadrilateral (as explained in detail in Vol. II), are as follow

At Akbar, station XIX  of Jogi-Til4 Series; Observed—Computed = — o084
» Mandresa, ,, XXX of Sutlej Series; " " — 0°03
» Jhambherd, ,, XXXIII » » » — 3°3I

Secondary triangulation in connection with the operations of the Jogi-Tild Series.

Some secondary points were laid down as usual by operations with the great theodolite
at the principal stations, but of these the number was not very considerable, as the stations
lay for the most part on the bérs of the Dodbs, whereas the most important secondary points
were situated in the vicinity of the rivers.

Secondary chains of triangles were therefore carried along the Ravi and the Chenab
Rivers. Of these the most important is one which was executed by Mr. J. W. Armstrong,
with a 14-inch theodolite, in 1861-62 ; it was carried from the principal side K4jkot-Khéngar-
wéla westwards, over a distance of about 80 miles, following approximately the south-east
bank of the river Ravi and the line of the Lahore and Mooltan Railway; this series was
extended northwards for a distance of about 130 miles, in 1862-63, by Mr. F. Bell, with a
12-inch theodolite, along both banks of the river Chenab, and was made to close on the
principal side Chiniout-Hijan. Mr. Armstrong unfortunately did not construct permanent
marks at his stations, and consequently these have all been lost; in the course of his opera-
tions however he fixed the positions of certain permanently marked points in the towns of
Harapp4, Chechdwatnf, Tulamba, and Makdimpur &c; the positions of these points have
been given in the synoptical volume for this Series, but as the stations of the triangulation
can no longer be found their data have been omitted. Mr. Bell’s stations were substan-
tially marked ; full details of their positions as well as the permanent points fixed in the
country through which the triangulation was carried, have therefore been given in the Synop-
tical Volume. The errors generated in this triangulation, between the initial and terminal
Pprincipal sides, have been duly dispersed.

In 1856-67 a triangulation was carried up the Ravi River by Mr. Armstrong, with a
12-inch theodolite. It was commenced at the principal side Mega-Roshishéni and eventually
closed on the Gurhdgarh Meridional Series. The errors generated between the initial and
terminal sides have been duly dispersed. Full details of the portion of this triangulation
which lies to the west of the meridian of 74° 17’ are given in the Synoptical Volume for
this Series; and of the portion to the east in the Synoptical Volume for the Gurhdgarh Series,

J. T. WALKER.
October 1875.
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XXIV .
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XXVII.
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NUMERICAL LIST OF STATIONS.

——e—
Mémideh. XXVIII.
Joharki, XXIX
Chirawala. XXX
Jhilén, XXXI
Dhabbar. XXXII .
Kot-Baksha. XXXIII.
Akbar-da-Binga. XXXIV.
Moni-Dhai. XXXV .
Pik-Patan. XXXVI.
Pir-Ghani. XXXVII
Dogra. | XXXVIII
Malka, XXXIX.
Faridpir. XL
Kijkot. XL1 .
Kadiinwila. XLII .
Phosi. XLIII
Khéngarwila. XLIV
Pindi. XLV
Akbar. XLVI
Satgarra. XLVII .
Firoz. XLVIII
Biréla. XLIX
Mega. L
Ruralla. XXXVI
Roshishéni. XXXVII '
Mohéraw4la.
Riréna.

Nira.

Khirnawila.

Shi-Kot.
Sdngla.
Chiniout.
Asrir,
Hijan,
Fatti
Migo.
Lodri.
Shéhjamil.
Haz4ra.
Bila.
Jeto.
G-inia.
Sadilapiir.
Nir.
Kadar.
Kothigla.
Chail.
Ker.
Kodr.
Roatéla.
Jogi-Tila.

" (of N.W. Himalsya Series.)

Jéolf.

" (of N.W. Himalaya Series.)
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Akbar . .
Akbar-da-Binga .
Asrar .
Bila

Birila .
Chail
Chiniout
Chirawiéla
Dhabbar
Dogra
Faridpar
Fatti

Firoz .
Ginia .
Hazira
Hijan .

Jaoli . .
(of N.W. Himalaya Series.)

Jeto
Jhilan

J ogi—Tﬂé . .
(of N.W. Himalaya Series.)

Joharki
Kadar
Kadidnwila .
Kijkot

Ker . .
Khingarwéla

ALPHABETICAL LIST OF STATIONS.

"JOGI-TILA MERIDIONAL SERIES.

—ce—
XIX. Khirnawila
. VIL Koar
. XXXIII. Kot-Baksha
XL. Kothiala .
XXII. Lodri
XLVIL Malka
XXXII. Méimiadeh .
IIL Mega
Y. Moharawila
. XI. Moni-Dhai
XI1II. Migo
XXXYV. Nir
XXI. Nira
XLII. Pik-Patan
XXXIX. | FPhosi
Xxx1v. | Pindi
XXX VIIL Pir-Ghani.
Riréna
XLL Roatila
Iv. Roshishéni
XXXV Rurilla
II. | Sadilapir
XLV. | Singla
XV. Satgarra .
XIV. Shéhjamal
XLVIIIL. Sha-Kot .
XVII.

XXIX.
XLIX.
VI.
XLVI
XXXVIIL .
XII.

I
XXIII.
XXVI.
VIII.
XXXVI.
XLIV.

XXVIIIL.
IX.

X VIII.

XXVII.

XXV.
XXIV.
XLIIL
XXXL

XX.

XXXVIIL

XXX.
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DESCRIPTION OF STATIONS.

I. Mémddeh Tower Station, lat. 29° 55', long. 73°21’, is situated in the naibkardari
of Chaveka, kardari of Bhawalgarh, state of Bhiwalpir, on a ridge of sand, about two miles
south-west of certain cattle-sheds, after which the station is called. There is no village to be
seen within a radius of ten miles of the trigonometrical point.

The pillar is perforated ; its height above the mark-stone is 14-29 feet.

IT. Joh4rki Tower Sfation, lat. 29° 57’, long. 73° 81’, is situated in the thana of Miriza-
wila, kardari of Bhatir, state of Bikanir, on a sand ridge, about two and a-half miles west by
south of the little village of Dhantr.

The pillar is perforated ; its height above the mark-stone is 10-73 feet.

III. Chirawala Tower Station, lat. 30° 4', long. 73° 26', is situated in the naibkardari
of Chaveka, karduri of Bhéiwalgarh, state of Bhdwalpir, about three miles south by east of the
little village of Machiwila-binga.

The pillar is perforated ; its height above the mark-stone is 30:69 feet.

IV. Jhilin Tower Station, lat. 30° 3', long. 73° 17/, is situated in the thana of Chaveka,
kardari of Bhéwalgarh, state of Bhdwalpir, about a quarter of a mile to the south of the
little village of Jhilan. '

The pillar is perforated ; its height above the mark-stone is 20-10 feet.
V. Dhabbar Tower Station, lat. 30° ', long. 73° 39', is situated in the kardari of Bhiwal-

garh, state of Bhéwalpiir, on a sand hill, about a quarter of a mile south by west of the litfle
village of Dhabbar.

The pillar i8 perforated ; its height above the mark-stone is 23:93 feet.
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VI. Kot-Baksha Tower Station, lat. 30° 11/, long. 73° 19/, is situated in the village so
called, in the thana of Tibbi, pargana and tahsil of Pik-Patan, zilla Gigaira.
The pillar is perforated ; its height above the mark-stone is 30-10 feet.
VII. Akbar-da-Binga Tower Station, lat. 30° 13/, long. 73° 31’, is situated in the thana

and kardari of Bhawalgarh, state of Dhawalpir, about half a mile to the south-west of the
village of Akbar-da-Binga.

The pillar is perforated ; its height above the mark-stone is 2912 feet.
VIII. Moni-Dhai Tower Station, lat. 30° 13', long. 73° 43’, is situated in the naibkardari
of Ramika, kardari of Bhiwalgarh, state of Bhawalpiir, on somewhat elevated ground, about

three and a-half miles south by cast of the village of Hassanwdla, and about five miles south
by east of the village of Rateka.

The pillar is perforated ; its height above the mark-stone s 30 19 feet.
IX. Pdk-Patan Tower Station, lat. 30°21’, long. 73° 26/, is situated in zilla G{gaira,
at the northern extremity of the important town of that name, which stands on a mound of

great height, in all probability produced by the accumulation of débris, since the size of the
mound is identical with that of the town, which is of great antiquity.

The pillar is perforated ; in 1857 its height above the mark-stone was 27-86 feet, which was increased to
34'67 in 1862-63, when the triangulation was extended southwards.

X. Pir-Ghani Tower Station, lat. 30° 23, long. 73° 38'; is situated in pargana Pik-
Patan, zilla Gigaira, close to the old bank of the Sutlej, about a mile and a-half from the
present bed of that river, and one hundred yards south of the Mooltan and Ferozpoor road.

The pillar is perforated ; its height above the mark-stone is 32-17 feet.

XI. Dogra Tower Station, lat. 30° 31’, long. 73° 28, is in the centre of a small village
of the same name, situated in zilla Gigaira, pargana Pdk-Patan.

The pillar is perforated ; its height above the mark-stone is 31-58 feet.

XTI. Malka Tower Station, lat. 30° 26, long. 73° 19, is situated about a mile to the
N.N.E. of the village of that name in zilla Gigaira, pargana Pik-Patan.

The pillar is perforated ; its height above the mark-stone is 30-67 feet.

XTITI. Faridptr Tower Station, lat. 30° 31’, long. 73°39', is situated about two hundred
yards to the westward of the village of that name in zilla Gigaira, pargana Pik-Patan.

. The pillar is perforated ; its height above the mark-stone i3 31'48 feet.

XTV. Kijkot Tower Station, lat. 30° 38', long. 73° 19', is situated on the extreme edge
of the old high bank of the river Beas, about one hundred yards north of the district road
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between Chichawatni and Daspiir, in the pargana Fattipir, zilla Gligaira. There is a well about
a mile to the south-west.

The pillar is perforated ; its height above the mark-stone is 24-92 feet.

XV. Kadiinwila Tower Station, lat. 30 38, long. 73° 31’, is situated in the kadir
land, on the left or southern side of the old bed of the river Beas, in the pargana of Pak-
Patan, zilla Gigaira. The nearest village, called Kacha Paha. lies about two miles to the
eastward.

The pillar is perforated ; its height above the mark-stone is 2613 feet.

XVI. Thosi Tower Station, lat. 30°45’, long. 73° 28’, is on the summit of a mound
twenty-three feet above the surrounding country, on the edge of the old bank of the river
Beas, and overlooks the tract of kadir land extending to the present bed of the Sutlej. Zilla
Gigaira, pargana Fattipir.

The pillar is perforated ; its height above the mark-stone is 22-38 feet.

XVII. Khingarwala Tower Station, lat. 30° 45', long. 78° 17, is situated on an open
spot in the jungle, near the northern edge of the high ground forming the watershed of the
Baree Doab, and about two miles from the village bearing the same name, which is the nearest
place where water is procurable. Zilla Gigaira, pargana Fattipdr.

The tower is perforated ; its height above the mark-stone is 30-80 feet.

XVIII. Pindi Tower Station, lat. 30° 47’, long. 73° 39, stands on the edge of the old
high bank of the river Beas, and overhangs the well-cultivated kadir land extending to the
Sutlej. Zilla Gigaira, pargana Pik-Patan.

The pillar is perforated ; its height above the mark-stone is 31-67 feet.

XIX. Akbar Platform Station, lat. 30° 54', long. 73° 20/, is on a mound nearly seventy
feet high, about a quarter of a mile to the south of the village of Akbar, and the same distance
to the north of the ddk bungalow and encamping ground. It is situated in the zilla of Gdgaira,
pargana Fattipdr, in the kadir land of the river Ravi.

The pillar is solid, and raised about 3 feet above the surface of mound.

XX. Sitgarra Tower Station, lat. 30° 55', long. 73° 33', is situated on a high mound
about 0-3 mile south-west of the large town of the same name, and lmmedlately south of the
ruins of the old town. It is in pargana Fattipir, zilla Gigaira.

The pillar is perforated ; its height above the mark-stone is 20-60 feet, and 51 feet above the general
level of the surrounding country.

XXI. Firoz Platform Station, lat. 31° 3, long. 73° 28, is situated on a high mound
immediately to the north of the village of the same name, and about 02 of a mile distant from
the road from Gigaira to Saiadwila. It is in the thana of Chichak, pargana Fattipir, zilla
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Gigaira. The village of Pir-Alli, on the river bank, is fourteen miles to the west, and J andripi
2:47 miles to the north-east.

The pillar is solid ; its surface is about 53 feet above the level of the surrounding country.

XXII. Biréla Tower Station, lat. 31° €', long. 73° 16, is situated in an open part of
the jungle, north of the river Ravi, close to a well of the same name. It is situated in the
pargana and thana of Saiadwila, in the zilla of Gigaira.

The pillar is perforated ; its height above the mark-stone is 32'2 feet.

XXIII. Mega Tower Station, lat. 31°5’, long. 73°42', is situated about half a mile
north of the village of the same name in thana Chichak, pargana Fattipur, zilla Gigaira. The
road runs close to the village of Mega, and the village of Chichak is about 1'8 miles distant,
nearly in the ray to Satgarra.

The pillar is perforated ; its height above the mark-stone is 3267 feet.

XXIV. Rurdlla Tower Station, lat. 31° 13', long. 73° 24', is built on the lands of
the Rurélla jhok; thana and tahsil Saiadwdla, zilla Gigaira. There is no village within a
radius of five miles.

The pillar is perforated ; its height above the mark-stone is 29-75 feet.

XXV. Roshishdni Tower Station, lat. 31° 14/, long. 73° 35', is on tbe plain near the
village of that name; thana and tahsil Saiadwila, zilla Gigaira.

The pillar is perforated ; its height above the mark-stone is 3742 feet. The azimuths and distances of
circumjacent villages are as follows :—Roshishdni, 56° 27' ; mile, 0-228. Dolchi, 190° 27'; mile, 1-984.

XXVI. Mohédrawdla Tower Station, lat. 31° 23', long. 73° 27/, is erected on a bastion
in the north face of the old fort of Mohdrawila; thana Bichd, tahsil Saiadwila, zilla
Gigaira.

The pillar is raised 84 feet above the bastion, and about 42 feet above the ground level.

XXVII. Ririna Tower Station, lat. 31° 21’, long. 73° 16/, is in the lands of the Riréna
jhok ; thana Shé-Kot, tahsil Chiniout, zilla Jhung. There is no village within a radius of ten
miles.

The pillar is perforated ; its height above the mark-stone iz 29'67 feet.

XXVIII. Néra Tower Station, lat. 31° 25, long. 73° 37’, is on a high mound, the pro-
bable site of an ancient town, in the lands of the Néra jhok; thana Bichd, tahsil Saiadwila,
zilla Gigaira. The nearest village is Nankhéna, about seven miles to the east.

The pillar is perforated ; its height above the mark-stone is 11:48 feet.

. XXIX. Khirnawila Tower Station, lat. 31° 30’, long. 73° 19, in the lands of the
Khirnawila jhok, is in the thana of Shé-Kot, tahsil Chiniout, zilla Jhung. There is no village
within a radius of many miles.

The pillar is perforated ; its height above the mark-stone is 30-38 feet.
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XXX. Shd-Kot Hill Station, lat. 31° 34, long. 73° 30, is on the southernmost ridge of
the hills west of the village of Shi-Kot, where there is
a thana of the Jhung district.
e 3s-20F7

The pillar is solid, and raised about 4 feet above the sum-
mit of the hill. Four marks have been engraved on the rocks around, at
the distances indicated in the sketch, and in such positions that the
diagonals of the quadrilateral intersect each other over the station mark.
The azimuth of the village of Shi-Kot is 252° 29', and distance *7 mile.

2-20 F* 0
XXXI. Singla Hill Station, lat. 31° 43, long.
\ 73° 26, is on the summit of the well-known hills of that

name in the centre of the Bdr of the Rechna Doab; thana
Pindi Bhatidn, tahsil Hifizibid, zilla Gijranwila.

The pillar is solid, and raised about 2 feet above the hill '

8 H20F /l’/ 65y F1 R

summit.

XXXII. Chiniout Hill Station, lat. 31° 44’, long. 73° 1, is on the summit of the hill
overhanging the town of Chiniout; tahsil Chiniout, zilla Jhung.

The pillar is solid, and raised about 4 feet above the hill summit.

XXXIII. Asrir Tower Station, lat. 31° 47’, long. 73° 41’, stands on the north side of a
high mound in the village of that name, near the shrine of Miydn-Alli; thana and tahsil
Shekhiipira, zilla Gijranwila.

The pillar is solid, and raised about 8 feet above the surface of the mound.

XXXIV. Hijan Tower Station, lat. 31° 52, long. 73° 21, is built on the ridge near
the village of Hujan, two miles S.E. of the town of Pindi Bhatiin; tahsil Héfiz4bdd, zilla
Gijranwila.

The pillar is perforated ; its height is 15:90 feet above the mark-stone. The azimuths and distances of

circumjacent villages, &c., are as follows :—Nakka-kot, 298° 4'; mile, 2-135. Hdjan, 30° 4'; mile, -‘780. A Revenue
Survey tri-junction pillar 121° 8'; mile ‘204

XXXYV. Fatti Tower Station, lat. 31° 52', long. 73° 32', is on a mound so called, by the
side of the road between Pindi Bhatiin and Lahore; choki Sakd, thana Pindi Bhatidn, tahsil
Hifizdbad, zilla Gdjranwila.

The pillar is perforated ; its height is 25-66 feet above the mark-stone. The azimuths and distances of

circumjacent villages are as follows :—Stkho, 136° 26' ; mile, 1:019. Siikho Sarai, 116° 56' ; mile, 1'149. Néwa, 75°26';
mile, 1-665.

XXXVI. Migo Tower Station, lat. 32° I’, long. 73° 27", is built on an isolated ruined
tower, a few yards west of the village Migo; choki Jalilptir, thana Pindi Bhatién, tahsil Ha-
fizabad, zilla Gdjranwala. *

The pillar is solid ; its height is 36-20 feet above a masonry bench-mark, built at the foot of the old
tower on which the station stands, as a point of reference for the spirit-leveling operations of the Trigonometrical Sur-
vey. The azimuths and distances of circumjacent villages are as follows :—Khtshisl Kot, 261° 18'; mile, 1-428. Matora,
323°18'; mile, 1°'408. Ranaw4l, 120° 38'; mile, 803. .

F]
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XXXVIL.  Lodri Tower Station, lat. 32° 0', long. 73° 18’, stands in the lowlands on the
left bank of the river Clienab ; thana Pindi Bhatidn, tahsil Hifizibad, zilla Gijranwila.
The pillar is perforated ; its height is 17-85 feet above the mark-stone. The azimuths and distances of

circumjacent villages are as follows :—Chota Lodri, 242°10’; mile, ‘300. Bara Lodri, 287° 10’ ; mile, *780. Muréd-
Baksh-ku-Killa, 356° 10'; mile, 1-786.

XXXVIIT. Shéhjamil Tower Station, lat. 32°2', long. 73° 3¢, is situated a few yards
west of the village so called; thana and tahsil Héfizabdd, zilla Gijranwila.

The pillar is perforated ; its height is 25:24 feet above the mark-stone. The azimuths and distances of
circumjacent villages are as follows :—Laliwal, 297° 45'; mile, 1115, Sardpw4l, 180° 45’ ; mile, 1-130.

XXXIX. Hazdra Tower Station, lat. 32° 8', long. 73° 18, is on the bank of a channel of
the river Chenab, two miles north of the old town of Takht Hazira; thana Midh, tahsil
Kdélawdl, zilla Shéhpir.

The pillar is perforated ; its height is 30-61 feet above the mark-stone. The azimuths and distances of

circumjacent villages are as follows :—Takht Hagdra, 43°17'; mile, 1-911. Midn Hazdra, 77°17'; mile, 1'617. Udi,
188° 47'; mile, *706.

XL. Bila Tower Station, lat. 32° 9’, long. 73° 20, is situated in the north-west corner
of the village of Nawa Bila (or Bila Khiird); thana and tahsil Héfizibdd, zilla Gijranwila,
about two hundred yards W. of the new military road between Mooltan and Wazirabad.

The pillar is perforated ; its height above the mark-stone is 28-77 feet. The azimuths and distances of
circumjacent villages are as follows :—Purdna Bila, 93° 28'; mile, *791. Muzaffur, 175° 28'; mile, 1'660. Chfni,
249° 28'; mile, 1-032. Gdijaranwil, 0° 28'; mile, 1-338.

XLI. Jeto Tower Station, lat. 32° 17, long. 73° 25, is situated in the centre of the
village so called ; thana Kadirdbdd, tahsil Phalidn, zilla Goojrat.
The pillar is perforated ; its height above the mark-stone is 34:30 feet. The azimuths and distances of

circumjacent villages are as follows :—Pindi, 152° 84'; mile, 1769, Barra Dhtni, 200° 19’; mile, 1-425. Jajour, 93° 19';
mile, 2:232.

XLII. Ginia Tower Station, lat. 32° 19, long. 73° 14/, is situated on a high ridge near
the village so called; thana Misa, tahsil Bhera, zilla Shihpdr.
The pillar is perforated ; its height above the mark-stone is 24-20 feet. The azimuths and distances of

circumjacent villages are as follows :—Gtndal Midni, 149°59'; mile, 4259. Pindi, 14°59'; mile, 2-379. Gtnia,
1°59'; mile, -552.

XLIII. Saddlapir Tower Station, lat. 32° 15/, long. 73° 38, is situated in the centre
of the village so called; choki Vaniks, thana and tahsil Hafizdbad, zilla Gdjranwila.
* The pillar is perforated ; its height above the mark-stone is 26:20 feet. The azimuths and distances of

circumjacent villages are as follows :—Kédirpir, 181° 83'; mile, 1'679. Pir Mahamad-ke-Kot, 221° 45'; mile, 1-359.
Vanika (western gateway), 15° 46’ ; mile, 2:315. :

« XLIV. Nir Tower Station, lat, 32° 27/, long. 73° 19, is situated on a mound so called ;
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085 of a mile W, of the hamlet Mal. The nearest large village is Rikan, lying south, at a
distance of two miles. N4r is in thana Bhiki, tahsil Bhera, and zilla Shéhpir.

The pillar is perforated ; its height above the mark-stone is 30-80 feet. As the station had to be revisited,
four mark-stones were sunk in the ground to a depth of about two feet, at the base of the tower,—one pair opposite the
entrances to the vault, the other pair at right angles to the first, so that lines joining them intersect each other over the

station mark. The azimuths and distances of circumjacent villages are as follows :—Bahow4l, 139° 16'; mile, 3-317.
Mal, 253° 48'; mile, "853, Chota Rikan, 356°8'; mile, 2-025.

XLV. Kadar Tower Station, lat. 32° 25’, long. 73° 32/, is situated on the high bank of

the naka, overhanging the kadir lands of the Chenab. It is about two hundred yards N.E.
of the village of Kadar, in thana Sohdwa, tahsil Phalidn, zilla Goojrat.

The pillar is perforated ; its height above the mark-stone is 19'65 feet. As the station had to be revisited,

four mark-stones were sunk, one at each angle of the tower, forming a quadrilateral whose diagonals intersect over the
station mark,

XLVI. Kothigla Tower Station, lat. 32° 35/, long. 73° 30/, is situated to the 8. of
the village of Kothidla, 26 miles north of Sohdwa thana. It belongs to thana Bhiki, tahsil
Bhera, and zilla Shahpir.

The pillar is perforated ; its height above the mark-stone is 30-36 feet. The azimuths and distances of
circumjacent villages are as follows :—Bas, 325° 56'; mile, 2:34. Sohawa, 354° 36'; mile, 2:69., Kaliwal, 172° 26';
mile, 1-82. Alli, 95° 66’ ; mile, 3:26.

XLVIL. Chail Hill Station, lat. 32° 47’, long. 73° 8. —Chail is a well-known hill north
of Pind Dadun Khan, and east of the Choya Pass through the Salt range. It is immediately
above the village of Bashdrat, which is situated on one of the highest plateaux of the range.
From Bashdrat to the top of Chail a road has been made for the theodolite. There are two
roads through the hills to Bashdrat,—one from Choya, the other from Jalélpir, vid Bighénwala
and Ari; the latter is much the best of the two. The station is on the summit of the hill,
among sundry buildings, tenanted by fakirs; thana Choya, tahsil Pind Dadun Khan,

The pillar is solid, and raised about 3 feet above the summit of the hill.

XLVIIL. Ker Tower Station, lat. 32°31’, long. 73° 39'.—This station is situated on
the summit of Ker Shivala, a flat-roofed Hindoo tomb, near the village Jaisiik, of thana Sohiwa,
tahsil Phalién, and zilla Goojrat. '

The pillar is solid, and raised 7-2 inches above the flat roof of the Shivala.

XLIX. Koar Hill Station, lat. 32° 47, long. 73° 44'.—This station was originally
selected by Lieutenant Robinson for the survey of the Rawul Pindi and Jhelum districts.
Lieut. Robinson’s pillar having been made for a 12-inch theodolite, was of too small a diameter,
and required to be increased, which was done, care being taken to preserve the mark-stone from
displacement. The station is situated on the low range east of the river Jhelum, a few miles
south of the Khdridn Pass. It is named after the nearest large village, Kodr, of choki Piuran,
thana Nowrangabid, tahsil Kharién, zilla Goojrat. The hill road between Koir and Dingi
passes within a few yards of the station.

The pillar is solid, and raised about 2 feet above the summit of the hill,
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L. Roatila Hill Station, lat. 33° 11’, long. 73° 38’, is situated on the summit of the
bigh sandstone range between the Bakrila range and the river Jhelum, at a distance of
about 2 miles N.E. of the village of Lehri, and about the same distance S.E. of Panchore ; thana
Deena, tahsil Jhelum.

The pillar is solid, and raised about 2 feet above the summit of the hill

XXXVI.—(Of North-West Himalaya Series). Jogi-Tila Hill Station, lat. 32° 52', long.
73° 29, is situated on the well-known hill of that name in thana and tahsil Rhotds, district
Jhelum. The station is about 100 yards S.E. of the large temple, and nearly the same distance
E. of the smaller one.

The pillar is solid, and 2 feet high. It contains a mark-stone at top, and another at bottom.

XXXVIOIL—(Of North-West Himalaya Series). Jioli Hill Station, lat. 33° 17’, long.
73° 13, is situated on a small hill about 13 mile N. of the large and well-known town of Sikho,
in the pargana, thana, and tahsil of Sikho, district Rawul Pindi. The small village after which
the station is named is about } of a mile to the south.

The pillar is solid, and 2 feet high. It contains a mark-stone at top, and another at bottom.




ADDENDUM TO DESCRIPTION OF PRINCIPAL STATIONS. 1%,

Nore.—Consequent on modern alterations of district and other boundaries, the sites occupied by the stations are
now included in civil divisions of territory which differ frequently from the district, pargana or village, recorded in
the preceding descriptions of stations: a suitably modified statement of the sub-divisions in question is accordingly
given in the following table and is derived chiefly from the annual reports, up to 1874, made by the Civil Officials to
whose care the stations have been committed.

1t has become customary in modern times to erect a square protecting pillar at Principal Stations over the
circular pillar on which the large theodolite stood and which carries the true mark-stone; where this has been done
the square pillar bears a sufficiently accurate mark for Topographical and Revenue Survey purposes, so that it is
generally unnecessary to refer to the true mark-stone which thus remains concealed and protected.

No. Local name District Pargana, &c. Village Remarks
I ) Bhéwalptr ... [Kérd4ri Bhdwal-
h Naibkér-
ri Chaveka
1I Bikanir ... | Kérddri Bhatir]
Thé. Mirzdwé-
la
III - 1 Bhiwalptr ... (Kérdiri Bhiwal-
52:}1 NaibkAr-
i Chaveka
v » ... | Kérdri Bhéwal-| Jhildn
| garh Th4. Cha
veka
v J » KérdlﬁlriBhﬁwa.l- Dhabbar \
ar
VI Montgomery (old P%lice station | Kot-Baksha
Gugaira) Tibbi Par. P4k-
Patan
VII Bhéwalpr ... | Kdrddri and | Akbar-da-Bfinga
t Th4. Bhéwal-
arh
VIII ” KgrdériBhﬁwal-
arh N4ibkér
ri Ramka
IX Montgomery (old | Police station | Pdk-Patan
Gugaira) Psk-Patan R
X ” O » Pir-Ghani
X1 ” | » Do,
XII » T » ka Héns
XIII » .| Depélptr | Faridptr
X1V ” ...| , Montgome-| Kachkota ‘
XV » U Dgﬂpﬁr Kadidnwiéla
XVI »” «..| 5 Montgome-| Bhosi
XVII » T I i ” Khéngranwéla
XVIII e ” ... | Par. Pdk-Patan
XIX » ... | Police station | Akbar
Gugai ' .
XX » «..| y Chichdk [ Sitgarra
XXI . el . Firoz
XXII » .| , Bilak Biirala
XXIII ” «..| 5 Chtchék | Mega
XXIV . ” w.| » Saiyidwélal Rordna ,
XXV ” N ” Roshishéni .
Nore.—Tah. stands for Tahsfl, Thé. for Thinah and Par. for Pargana. .

+ No reports received from the Civil Officials in whose districts these stations lie,
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No.

Local name.

District

Pargana, &c.

Village

Remarks

XXVI

XXVII
XXVIII

XXIX
XXX

XXXI

XXXII
XXXIII

XXXIV
XXXV
XXXVI
XXXVII

XXXVIII
XXXIX

XL
XLI
XLII
XLIII
XLIV
XLV
XLVI
XLVII

Riréna

Kharidnwéla...

Shahkote
Singla

Chiniout ..
Khénga Asstir

Hijan

Fattiki ver

Mughaki

Ludhna

Shéhjamél

Huzira

Béléki Now ...

Gar Ganj
Gtnia
Badélapir
Mal

Gar Ganj
Gar Ganj

Bashérat

. | Shahptir

. | Gujrét

Montgomery (old
Gugaira)

Jhang

Montgomery (old
Gugaira)

Jhang

... | GGjerdnwalah ...

. | Jhang

Gojerdnwalah ...
»
”
»
”

”

Gijerfnwilah ...

. Shﬁhpﬁr oo

Géjerhnwalah ...

. | Shéhptr o

Gujrét

... | Tah. Chiniout
. | Tah. Chiniout|

. | Tah. and Par.

. | Tah.

. | Tah. Pind Da-

Police station
Saiyidwila
Tah. Chiniout
Police station
Saiyidwila

Th4. Shahkot
Tah. Sdkheki
Tha. Pindi
Bhatidn Par.
Hiéfizabad
Tah. Chiniout
Tah. Shekhoptra)
Par. Hafiz4-
bid ,
Tah. Sidkheki
Par. Hifizd-
bad

Tah. Sikheki
Par. Hafiz4-
bad
Tah. Sikheki
Par. Héfiz4-
bad
Tah. Pindi Bha-|
tidn Par. H4-
fizdbad.
Tah. and Par.
Hifizdbad

Bhera Tha.

Kotmomin
Tah. Vanfka

Par. Héfiza

béad
Philid
Thé. Kothidl
Shekhin
Tah. and Par.
Bhera Tha.
Miﬁné%c;ndul
Tah. anikul
Par. Hifizd-
béd )
Tah. and Par.
Bhera Th4.
Midndgondal
Tah. hélidn
Th4. Kothiél
Shekhén
Tah, Phélidn
Thé. Kothiéla
Shekhén

dunKhin Th4.
Choia

“Mohéranwila

Rirdna
Néra

Kharidnwila
Shahkot

Séngla

Chiniout
Khéinga Asstr

Hijan
Fattiki
Mughaki
Ludhna

Shéhjam4l
Tukht Hazéra

Bilaki Now
Cheto

Gtnia
Saddlaptr

Mal

Kadar

Kothidla Saidn

Bashérat

Norx.—Tah, stands for Tahsfl, Thé. for Thinah and Par. for Pargana,
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No. Local name District Pargana, &c. Village
XLVIII Gadi Guru N4&-| Gujrdt .| Tah.  Phélidn| Jaika alias Ker
nak or Ker Théa. Pahridn-

wiali,

XLIX Dheri » Tah. and Tha.| Kohér
Khéridn

L Jhilam . | Police station | Rotéla
Sohdwa.

XXXVI Jogi-Tila ... ’ Thé. Jaldlpir | Bheth

XXXVIII |Jwalé-ki-Dheri | R&wal Pindi ... | Tha. Jatli Jwala

Remarks

Of N. DW Himalaya Series.
0.

Nork.—Tuh. stands for Tahsfl, Thé, for Thénah and Par. for Pargana.

Felruary 1874.

J.8.N. H.
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PRINCIPAL TRIANGULATION—TRIANGLES.
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JOGI-TILA MERIDIONAL SERIES.
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JOGI-TILA MERIDIONAL SERIES.

PRINCIPAL TRIANGULATION.

LATITUDES, LONGITUDES, AZIMUTHS AND HEIGHTS.

The following table gives, in the first column, the (numerical) names and the co-ordinates of the successive principal
stations taken in order from the stations I II, ... the initial stations of the series, and thence through the triangulation
northwards to the stations XXXVI and X.XXVIII of the North-West Himalaya Series; in the second column the
azimuths at the stations in the first to the surrounding stations are given, and in the third the distinguishing numbers of
the triangles—pages 11—g. and following—which contain the distances between the central and the surrounding stations.

Nore.—\ stands for Latitude North ; L for Longitude East of Greenwich; H for Height of station in feet above
mean sea level, if determined trigonometrically, and H, for the Height when found by spirit leveling ; 4 stands for Helght of
station tower or pillar in feet.

A description of the exact point referred to by spirit leveling will be found in a foot note on page 18—a@.; trigono-
metrical heights are invariably referred to the upper surface of the pillar. When the pillar is perforated or the tower is
hollow, % represents the height of the upper surface above the mark-stone on the ground level; in all other cases 4
stands for the height of the station above the general ground level.

58 28
i i
Station and ite — e satic 3% Station and its J—— _ o §=u
woordi imuths of surrounding ns % g- covondi uf surrounding etat.wns g fgn
28 38
o ] ” o 1 n
I ° T IV 155 1 50°93| 7 | III L 29 12 43°99| 6
A 29 55 2519 | III 209 10 ©o°8o| 6 A 30 3 538 |IV 86 25 57°67 | 7
L 73 20 5948 |11 261 40 18°17| 6 L 73 26 2591 | VI 136 6 10°99| 8
H 569 H 558 VII 206 7 19°38| 4
3 14 h 31 v 276 53 13°11 | 4
1I 330 20 10%7| 5
1I I 81 45 2183 6 | IV VI 195 23 51°77| 8
A 29 56 4238 | III 150 22 31°14| 5 A 30 3 a2rgo (III 266 z? 56°3z 7
L 733t 8or |V 228 37 47°32| 5 L 7316 44251 334 59 43:36| 7
H 577 H 534 »
h I h 20 -

Norz.—The stations I, II, III, IV, V and VII, are common to the Sutlej and Jogf-Tfla Meridional Series. .



16—g¢. JOGI-TILA MERIDIONAL SERIES.
28 -8
i 53
Station and ite <5 Station and its 53
Asimuths of surrounding stations | Asimuths of surrounding stations | S &
co-ordinates 82 co-ordinates g5
£ £
A 58
(-] [ L4 o ! L4
v °r " I1I 48 41 37°64| 5 | XIII o X 9 20 49°49 | 15
A 30 2 3516 |II1 96 59 2513 | 4 A 30 31 1812 | XI 87 54 52°93| 15
L 73 38 4874 | VII 146 48 45°41 | 1 L 73391337 |XV 134 58 4766 | 16
H 610 VIII 200 17 46°56 | 1 H 597
h 24 h 31
VI v 15 25 o064 8 | XIV XVII 164 48 30°50| 18
A 30 10 3485(IX 210 17 22°56 | 10 A 3037 37°53 | XVI 225 7 13°78| 17
L 7319 150|VIL 259 32 43°28| 9 L 7319 o005|XV 267 26 49°61 | 14
H 557 II1 . 316 2 27°97| 8 H 595 XI 310 16 22°44 | 13
h 30 h 25 X1 359 39 59°24 | 13
VII III 26 9 46'42| 4 | XV XI 21 31 40°73 | 14
A 3012 3243| VI 79 38 54°06| 9 A 3038 554|XIV 87 33 7°43| 14
L - 73 31 1878 1X 149 41 883| 8 L 73 31 2160 | XVI 156 54 45°39 | 17
H, 53835 X 207 40 39°94| 2 H 587 XVIII 215 1T 11°91 | 21
h 29 - VIII 265 37 at°2i| 1 h 26 XIII 314 34 47°66| 16
v 326 44 59'57| 1
XVI X1V 45 IT 44°48| 17
A 3013 1998 | VII 85 43 45°88 L 73 27 5041 | XIX 140 22 10°33 | 19
L 734312339 X 152 47 ©o°20| 2 H 629 XX 204 44 18°15 | 20
’1‘[ 59g h 22 XVIIL 259 55 35°59 | 21
3 ' XV 336 52 57°59| 17
X VI 30 20 4822 10 | yyyy XIX co2a | 1
A 30 20 4063 | XII 134 44 44'85 12 A 30 45 21125 | XVI ;% :; ;Sg‘f lg
L 93 25 4959 | X1 190 52 o'99| 11 L 7316 3424 | XIV 344 47 16°07 | 18
H 651 X 257 7 55%64| 8 H 602
h 35 VII 329 38 22°87| 3 A 31
X 2 0 22 o };{I 27 ?3 SI:ZI g XVIII XV 35 14 51°20| 21
L :;3 33 38.‘3(7, XI Igg 5‘? f§6g 11 A 30 46 51°16 | XVI 80 1 3282l
H sby XIII 18920 16:(15] L 7338 3ror| XX 148 52 643 22
h 332 VIII 332 44 6738 2 A 34
! 32
XI IX 10 53 10°17 | 11
A 30 30 5662 | XII 60 16 13°53 |-12 | XX XVII 17 45 5067 | 19
L 7328 618|XIV 130 21 o°21 | 18 A 30 53 4326 | XXII 163 44 45°65 | 2+
H 594 XV 201 30 1°33| 14 L 73 19 4046 | XXI 216 51 26°33 | 23
h 32 XIII 267 49 14°12| 15 H 641 XX 264 36 22°95| 20
X 313 46 25°44 | 11 h 3 XVI 320 17 5927 | 19
X1I XIV 179 40 1°52| 13 | XX XV1 24 46 55°43| 20
A 30 26 28'30 | XI 240 11 3880 12 A 30 54 47°44 | XIX 84 43 12°20| 20
L 7319 45X 314 41 19°92 | 12 L 73 32 5727 | XXI 151 47 47°83 | 23
H* 563 H 636 XXIII 214 53 7°51| 27
] 31 h 21 XVIIL 328 49 15°31 | 22




PRINCIPAL TRIANGULATION—LATITUDES, LONGITUﬁES, AZIMUTHS AND HEIGHTS. 17—¢.

33 ' 58
iz i
Station and its <5 Station and its 3
Azimuths of surrounding stations | S & Azimuths of surrounding stations | S w
co-ordinates g2 co-ordinates §§
52 £
& 8 58
o L} L4 o [ L4
XXI1 -o o IXIX 36 55 37°41 | 23 | XXIX e r * |XXVII 16 41 56°14 | 34
A 31t 3 330 | XXII 105 7 22°08 | 24 A 31 29 5331 | XXXII 131 46 49°49 | 89
L 73 27 4834 | XXIV 162 10 41°21 | 25 L 73 18 5105 | XXXI 204 11 31°14| 85
H 647 XXV 208 15 23°12 | 26 H 653 XXX 246 1 2520 82
h XXIII 258 49 11°59 | 27 h 30 XXVI 315 54 31°77| 32
XX 331 45 88o| 23
XXX XXVI 12 55 57°47 | 81
XXII XXIV 224 8 54°43! 25 A 31 34 12°51 | XXIX 66 7 21°93| 32
A 31 55373 | XXI 285 1 2%51| 24 L 73 30 1313 | XXXI 154 38 5699 | 35
L 73 15 32'94 | XIX 343 42 38418 | 24 H 771 XXXIIT 216 42 29°61 | 36
H 631 h 4 XXVIIL 326 58 41°98 | 81
h 32
XXXI §§.IXXII 24 15 176 | 85
XXIII XX 4 57 32071 | 27 A 3142 37°02 92 31 53°82| 89
A 31 5 22°69 | XXI 28 56 16°77 | 27 L 73 25 32'97 | XXXIV 156 6 36°44 | 88
L 73 41 32'18 | XXV 145 3 50°85| 28 H 839 XXXV 208 27 5°96 | 87
H 652 h 2 XXXIII 251 55 19°33 | 86
h 33 .| XXX 334 36 30°02 | 85
XXIV XXII 44 13 15°53 | 25 | XXXI1 XXXIV 241 58 402 | 40
A 31 13 2017 | XXVII 139 xg 2'22 33 A 31 43 3128 | XXXI 272 18 5854 | 39
L 73 23 5754 | XXVI 196 17 57129 L 73 o 5832|XXIX 311 37 27°20| 39
H 649 XXV 266 21 33°56 | 26 H 835
h 30 XXI 342 8 41'87 [ 25 h 4
XXV XXI 28 18 =286 | 26 | TXXIII XXX 36 48 22°83 | 86
A 3113 5462 | XXIV 86 27 53-47 26 A 3147 258 XXXI 72 3 40°67 | 36
L 73 34 3585 | XXVI 143 26 19°92 | 29 L 73 41 2576 | XXXV 121 31 195 87
H 655 XXVIII 191 35 6°40/ 30 H 740
h 37 XXIII 325 O 15°¢1| 28 h 8
XXVI ' XXIV 16 18 43°76 | 29 | XXXIV XXXII 62 8 21°29| 40
A 31 22 34'¢46 | XXVII 83 o 2808 | 33 A 31 52 22'00 | XXXVIL 161 31 42°72 | 42
L 73 27 6-30 XXIX 135 58 50°07 | 82 L 73 20 29'74 XXXVI 213 45 8'70 41
H 667 XXX 192 54 19°92 | 31 H 671 XXXV 271 6 36°03 | 38
h 42 XVIII 254 41 3°90 | 30 h 16 XXXI 336 3 56°69 | 38
XXV 323 22 26°34 | 29
XXXV XXXI 28 30 17°55( 37
XXVIL XXIX 196 40 23°14 | 34 A 31 52 10°49 | XXXIV 91 12 28°75| 88
A 31 21 23'08 | XXVI 262 54 37°45| 33 L 73 31 3663 | XXXVI 155 11 21°70 | 41
L 73 15 52°68 | XXIV 319 11 50°38| 33 H 702 XXXVIII 202 42 5506 | 45
H 637 h 26 XXXIII 301 25 51°27 | 87
h 30
XXXVI XXXIV 33 48 35°30| 41
XXVIIL XXV 11 36 2870 | 30 A 32 o 39’77 | XXXVII 85 32 10°38 | 42
A 31 24 56'82 | XXVI 74 46 20°57 | 30 L 73 27 026 | XXXIX 134 42 45°25| 43
L 73 37 1415 | XXX 147 2 21°91| 31 H 695 XL - 198 18 1°48| 44
H 690 h 36 XXXVIII 262 56 1841} 45
h 11 XXXV 335 8 5549 41

t Not forthcoming.



18—¢. JOGRTILA MERIDIONAL SERIES.
’ »8 %8
5 i3
Station and its =:3 Btation and ite -
Azimuths of surrounding stations | S 0 Azimuths of surrounding stations 2w
co-ordinates %g co-ordinates ég
&e S8
& 8 S8
o ) n o ! L4
XXXVl ° ' " |XXXIX 186 9 55°02| 43 | XLV e r " 1XLI 35 30 3821 50
A 32 o 1'45| XXXVI 265 27 7°94 | 42 A 32 25 2541 | XLIV 99 54 44°40 | 50
L 73 17 29'62 | XXXIV 341 30 7°44 | 42 L 73 31 4479 | XLVI 172 34 14°46 | 63
H 658 H 752 XLVIII 227 21 49'02 | 57
h 18 h 20 XLIII 332 33 17°93 | 52
XXXVIII XXXV 22 45 22°66 | 45 | XLVI XLIV 50 11 32°85| 53
A 32 1 3803 | XXXVI 83 1 12°83| 45 A 32 35 26°74 | XLVII 122 18 47°60 | 54
L 73 36 1556 | XL 144 31 3°72| 46 L 73 30 12°16 | XXXVI* 175 55 50°59 | 53
H 710 H 765 XLIX 224 39 11°64 | 58
h 25 h 30 XLVIII 299 9 39°58| 57
XLV 352 33 24°68 | 53
XXXIX XXXVII 6 10 26°60 | 43
A 32 4 5008 | XLII 160 16 44°78 | 48 | XLVII XXXVIIT* 188 28 7°32| 56
L 73 18 29-11 | XLI 209 45 18°49| 47 A 32 47 26'42 | XXXVI* 256 55 11°58 | 55
H 692 XL 264 1 994 44 L 73 7 4125 | XLVI 302 6 37°96 | 54
h 31 XXXVI 314 38 13°85| 43 }-‘I 3687 XLIV 334 59 41°87 | 54
. 3
XL XXXVI 18 19 43°15 | 44
A 32 8 5215 | XXXIX 84 7 2370 44 | XLVIII XLV 47 25 47°91 | 57
L 73 30 1169 | XLI 149 15 42°32 | 47 A 32 31 1228 | XLVI 119 14 28°86 | 57
H 706 XLIIT 228 32 863 | 51 L 73 39 975 | XLIX 194 40 6°30| 58
k 29 XXXVIIT 324 27 50°43 | 46 }-‘I 772
1.
XLI XXXIX 29 48 33°19| 47
by 32 16 5331 | XLII 104 18 11°10| 48 | XLIX XLVIII 14 42 4859 | 58
L 73 24 3478 | XLIV 154 39 39°85| 49 A 32 47 2270 | XLVI 44 45 44°43 | 58
H 714 XLV 215 26 4810 | 50 L 73 44 10°51 | XXXVI* 107 58 11°61 | 59
h 34 XLIII 279 49 54°79 | 51 H 1367 L 166 50 22°75| 60
XL 329 12 42°72 | 47 h 2
XLII XLIV 207 58 28°93| 49 | L XXXVI* 21 27 22°68 | 60
A 32 19 14'56 | XLI 284 12 21°27 | 48 Y 33 10 36°68 | XXXVIII* 106 40 27°58 | 61
L 73 13 4011 | XXXIX 340 14 10°67 | 48 L 73 37 42'87 | XLIX 346 46 51°73 | 60
H 724 H 2147 .
h 24 A 2
XLIII XL 48 36 24°36 | 51 | XXXVI* XLVII 77 6 39°70| 55
. 32 14 52'28 | XLI 99 57 10°84 | 51 A 32 51 33'55 | XXXVIIT* 152 4 1863 56
L 73 38 1163 | XLV 152 36 44°83| 52 L 73 28 5066 | L 201 22 32°67 | 60
H 733 H 3200 XLIX 287 49 52°99 | 59
3 26 h 2 XLVI 355 55 6°53| 55
XLIV XLII 28 1 11°97| 49 | XXXVIIT* XLVII 8 30 57°65| 56
A 32 27 2034 | XLVII 155 5 39°44 | 64 A 33 16 4884 | L 286 26 51°53 | 61
L 73 18 44'50 | XLVI 230 5 23°13| 53 L 73 12 5369 | XXXVI* 331 55 36°44 | 56
H 737 XLV 279 47 4584 | 50 H 1918
kR 31 XLI 334 36 32°32| 49 h 2

® When determining the spirit leveled height of VII or Akbar-da-Btinga Tower Station, given on page 16—a., the leveling staff stood on the mark-stone
Igt into the ground floor of the tower.
Note.—The stations marked * appertain to the North-West Himalaya Series. + Not forthcoming.

J. B. N. HENNESSEY.
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SECONDARY STATIONS AND INTERSECTED POINTS.
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o
JOGI-TILA MERIDIONAL SERIES.
SECONDARY TRIANGULATION.
AZIMUTHS OF SURROUNDING POINTS AT PRINCIPAL, PRINCIPAL-AUXILIARY
AND SECONDARY STATIONS.
The following table contains, in the first column, the name of each Principal, Principal-Auxiliary or
Secondary Station at which azimuths to Secondary Points have been observed immediately
followed by those azimuths. The second column contains the number of the
triangle giving the distamce between the Station and the Point.
. 3"3 8 ) s.é § 3 gg
Name of station with azimuths of § § § Name of station with azimuths of g 8 § Name of station with azimuths of g § -E
surrounding points g ,;:_o & surrqunding points § 2 B surrounding points E% <
Z5E 3 25 25E
AHEMADPUR 8. o 1 Asrur, XXXIII o r» Barapar KaLl 8. o
Mastdéna hs. 142 53 15| 250 | Asrtr Mosque’ 233 47 22| 104 | Shahpir Dome 37 36 58| 197
Shatdnwald 8. 201 54 57| 229 Shahpir 8. 5910 9 177
Jaldlé-Dab ” 249 2 11| 229 | AyrkEAN-KI-BUNGA . Goperé » 117 22 41| 177
Fathi-Mirali » 309 49 12| 230 | MAleh-ki-Banga 8. 7133 13| 158 Shadiwal » 15319 2| 178
Kokro-ki-Jogi » 103 3 so| 138 | Hanjarwél »n  23433537| 179
AxBAR-DA-BuNaa, VII Bhori » 16438 57| 159 | Bahadar Kali Temple 274 4 50| 199
Pir Khélis Khingdh 2422030| 66 | Lambeh » 2385515 | 160 | Chauki Chimney 32736 24| 198
Mia Temple 269 6 1| 188
ALPA 8. ‘ ' Bara, XL
Mega, XXIIL 2§32 15| 150 | Bagoa s. Jalilpir House 394154 115
Salibat 8. 81 10 56| 184 | Nankhdni Samad a1 19 55| 102
Khaupir ” 167 4 5| 150 | Néra, XXVIIl 47 48 30| 101 | Barro s,
Sandranf . » 201 31 54| 151 | Shé-Kot, XXX 97 18 10| 101 | Maghidnd 8. 3713 58| 237
Gurd-ké-Dilo » 23026 56| 152 Jhang » 3929 10| 213
: Bacoa No. 2 s, Shahjiond »n 1591430 211
Asgur, XXXIII Murulwila 8. 534818 208 | Nikda » 2275548 211
Dogré-ki-Khéngdh,W.Dome 157 129| 106 | Khiwa » 242 48 47| 206 | Mochiwdld » 348 534 212
Dogré-ki-Khingih, E. Dome 157 19 53| 108 | Bhawdni » 302 40 43| 206 ,
Sajadd T'omb 192 35 14| 117 | Mandowali ’ 357 37 16| 207



AZIMUTHS OF SECONDARY POINTS.

surrounding

Name of station with asimuths of
ing points

Reference to
triangle contain-
ing distance

/]

Name of station with asimuths of

surrounding points

BAREH-KA-KHU 8,

Jalborwald 8.
No. 28 »
BawAr 8.

Jalborwéld 8.
Pipal-Mirili o
Panjiri-ka-khd ’
No. 28 »
BHAT 8.

Mangi No. 2 8.
Mangi No. 1 ”»
Ninadogi »
Chanéni Temple
Khadpir ”
Sundar ”
Mangd Dome
BrAU-SULTAN 8.
Shatdnwala 8.
Kaptrwila h.s.
Jaibdhan 8.
Shorkot 9
Jalali-Dab .
BHAWANT 8.
Mandowalf 8.
Baggi No. 2 ”
Khiwé ’
Hamintappd ”
BHOLAGARHI 8.

Pheni 8.
Gopera ’
Shgpﬂr ”
Chings »
BrorA s.
Kokro-ki-Jogi 8.
Mathut ”
Lambeh ”

Aulkhin-ki-Bingd ,,

Burara, XXII
Jambrad Flag

CHarL, XLVII

Kusak Tomb

Dilar House

Karangal Hill Cairn
Salt Range No. 3, Tomb
Jogf-Tila Hill Tomb
Malakwal Tomb

Crimour, XX XII

Hamfntappd 8.
Kirdnda Tomb Dome
Surab has.
Kalowidl 8,
CaurNer 8.

Molinwal s
Pheni »

o 1 n

116 35 57
191 36 37

26 43 53
82 25 34
138 632
340 53 40

48 19 45
79 37 12
125 38 44
176 52 11
91 1§
230 59 35
343 41 34

43 43 52
141 15 20
206 37 o
257 35 35
353 39 39

44 12 21
122 43 17
191 47 5
249 33 16

61 245
227 59 30
285 137
35516 47

44 4116
262 58 55
310 46 59
344 38 26

303 25 40

12 918
47 o 1
61 g 1
66 31 %
256 35 48
33528 59

42 26 43
136 9125
142 11 24
198 46 4

4540 42
101 32 21

236
236

234
233
233
235

167
167
168
192
169
170
194

227
226
226
246
228

207

205
205

174
176
175
174

159
161
160
159

99

142
146
144
137
148
128

203
113

201

173
173

CHUNGI 8.
Bholigarhf 8.
Shﬁhpﬂr )
CHUNIAL TiBBA 8.
Kapirwild h.s.
Uch 8.
Sangvewild »
Jaibdhan »
CHUBAWALA, III
Bhéwalgarh Fort
DHEARMSING-KA-KI1LA s,
Sandrini 8.
Diddhi ”
Guri-ké-Dilo ”
DHOLANWAL 8.
Hanjarwal 8.
Shadiwal : ”
Majing »
Ichrd ’
DiPALPUR 8.
Kadianwala, XV
Phosi, XVI

Pindi, XVIII

Hujrd 8.
Doara, XI

Nautheh Flag

Dharri Flag

Shéh Ikka 8.

Kachd Pak4 Flag

Pir Gadd Red Tomb
Sukhpir Flag

Bungé Flag

Dupnr s.
Guri-k4-Dilo 8.
Dharmsing-kd-Kilda ,,
Kokro-ki-Jogi ’
Maleh-ki-Bingé »
Mughul Saréi ' »

Farippur, XIII
Shémgarh Flag

Bungé Flag

Daular Fort

Dharri Flag

Shah 1kkd 8
Sukhpir Flag

Kacha Paka Flag
Lilapar Flag

Pir Gadé Red Tomb
Bungé (heliotrope)
Haveli ”»

Farai-MmeaLr s,

Ahmadpér 8.
Jaldld-Dab »
Panjfri-ké-kht »
Pipal- Mirdli .

o 1 ¥

7516 53
221 39 46

23 19 48
212 53 34
266 39 21

337 45 57

218 21 11

47 44 22
317 845
358 36 43

613 50
67 29 135
237 14 51
299 19 40

77 57 37
113 25 36
15737 7
242 54 28

12029 ©
218 49 45
225 111
227 40 39
246 38 4
249 114
280 44 45

56 11 39
137 952
263 44 17
30150 6
329 621

66 28 53
73 55 33
92 35 16
97 47 39
123 t 8
130 28 55
143 52 14
159 39 45
181 42 28
354 38 3
313 53 34

129 51 8
201 7 50
257 53 33
333 433

29,
sfs 25s
E52| .  ame of station with asimaths of %55
& A surrounding points 537
S8 SEE

e £
Farer, XXXV ° 1
174 | Dogra-ki-Khéngsh, E. Dome 285 45 38 | 107
175 | Dogrd-ki-Khingdh, W. Dome285 47 25| 105
Asrir Mosque 301 9 2
225 | Firoz, XXI
223 | Jimbra Flag 86 1125| 99
223 | Saiyidwiéld 8. 225 8 39 95
224 | Majra Tomb Spire 258 6 1 97
Satgarra Town Flag 329 51 51 94
64 | GaGER s.l
Mid T'emple 17 47 48| 189
Lambeh P 8. 417 4.7; 56 162
153 | Mathud »  To121 50|, 162
154 | Khai . » 156 15 39| 163
153 | Nauthid »n 243 318| 164
Shénplr 17
0 | Shahptr 8 0573 6
:llgo Bholagarhi | » 48 SZ z; 176
182 | Shidiwal » 23522 16| 178
181 | Babddar Kali » 2972140 177
Shahpfir Dome 347 20 38| 197
88 | Guria, XLII
g8 | Kiriné Tomb Dome 49 24 34| 114
89 | Salt Range No. 1, Dome 128 51 19| 132
90 | Salt Range No. 2, Tomb 133 ¢23| 134
Salt Range No. 3, Tomb 138 7 1| 136
Salt Range No. 4, Cairn 14025 9| 139
83 Salt Range No. 5, Cairn 148 38 56| 140
P Dabhar Tower 197 27 31 119
81 Rerké Tower 30710 of 118
85
84 | Guru-kA-Diro s.
8o | Alpa 8. 5029 6| 152
75 | Sandranf » 132 26 22| 152
Dharmsing-ké-Kild 178 36 46| 153
Dudhi » 236 10 35| 154
154 Mughul Sardi » 289 30 32| 155
154
157 | HaMiNTaPPA 8.
156 | Bhawsini 8, 69 38 41| 205
155 | Khiwd » 99 26 29| 204
Surab 169 41 51| 203
.| Chiniout, XXXII 222 22 50| 203
;ﬁ HANJARWAL .
76 | Bahddar K4li Temple 5836 24| 199
78 | Bahadar Kalf 8. 62 36 56| 179
81 | Shadiwl » 97 41 9| 179
80 | Dholdnwal » 186 13 43| 180
85 | Ichrd » 260°35 33( 181
87 ,
84 | Havenr s.
74 | Pir-Ghani, X 5557 38 73
73 | Faridptr, XIIT 133 56 12 73
Bunga (heliotrope) 197 5 9 74
230 | Havert No. 2 s, .
230 | Kot-Rustam 8. s91421| 220
231 | Jabidnd » 111 36 42| 219
282 | Tazipindi » 183 845| 218
Madhukdwd v 234 56 44| 218
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: V z :
. 2gs , 353 sg
Name of station with azimuths of § § . Name of station with azimuths of § S E Name of station with asimuths of § 8§
surrounding points 5% 3 surrounding points Ees surrounding points E,_o?u
FL S CHH H
Hazara, XXXIX ° 1 JET0, XLI o r KHANPUR 8. ° t n
Salt Range No. 1, Dome 137 27 57| 182 | Salt range No. 5, Cairn 136 54 4| 140 | Mega, XXIII 416 3| 149
Salt Range No. 2, Tomb 14028 29| 134 Saldbat B 331629 185
=~ Salt Range No. 4, Cairn 146 2 32| 138 |Jmaxa s. Roshishéni, XXV 97 12 44| 149
Salt Range No. 5, Cairn 152 27 36 | 141 | Vigréné-Sidl 8. 25 19 18| 215 | Sandrdni » 2655343 151
Ballo » 21926 51| 213 |Alpd » 347 3129| 150
Hera ts. Mochiwald » 271 5 2| 213
Revenue Survey Pillar 114 7 2| 124 | Nénaksar » 340 3 44| 214 | Karwa s.
Ker, XLVIII 130 12 37| 121 Bhawéni 8. 11 47 47| 205
Koér, XLIX 186 4 29| 121 |JmuLaw, IV - Baggd No. 2 » 6252 3| 206
Tomb of Mirzé Sukali 550 415| 123 | Mosque No. 1 272 32 26| 62 | Surab hs. 197 3124 204
Hamintappé 8, 279 20 46| 204
YHUJA.N, XXXIV Joa1-T1La, XXX VI of N. W. H. Series
Kiréné Tomb Dome 100 35 2| 113 | Malakwal Tomb 32 5137 | 127 | Kuubeur s, '
Kalowil 100 48 48 | 201 | Kusak Tomb 64 38 20| 143 | Bhit 8. 1 128 169
Pindi Phatién Kachahn 141 10 14| 111 | Dilar House 70 56 33 | 146 Nlinzi'dogé ” 63 43 25| 169
Pindi Phatidn Tomb Spire 141 58 47 | 109 | Karangal Hill Cairn 744018 | 145 Pheni » 198 1 53| 172
Jogi-Tila Hill Tomb 119 31 59 | 147 Molanwal » .24032 31| 171
Husea s. Sundar »  3281038| 170
Dipilpdr 62 59 33| 90 | Kapar, XLV
Pindi, XVIII 102 6 56| 90 | Chambal Hill Cairn 168 3525 | 130 | Koar, XLIX
Shergarh Tomb 142 6 42 91 | Jandors Shivélé 189 g 57| 125 | Held ts, 6 542| 121
Ratowal 196 35 9| 120 | Chilidnwala Monument 3036 4| 129
IcHRA 8. Towb of Mirz Sukili 249 o047 | 122 | Chambal Hill Cairn 70 44 22| 131
Bahddar Kali Temple 7019 53| 200
Han])a.rwal 8, 8037 4| 181 | Kapianwara, XV Kokro-k1-Joal 8. )
Dholénwil » 119 21 4| 181 | Daular Fort 4 8 7| 77[Dudbf 8. 83 45 45| 157
Majing » 17227 33| 182 Dhn.m Flag 155416 79 |Bhord 22439 51| 159
Mianmir » 216 ¢920| 183 alpur 8. 257 52 18 88 Aulkhan'-kn-Bugga o 283 154 158
' alapir Flag 278 18 51| 87 | Maleh-ki-Blnga » 358 153 157
IBA-FAKIB-DA-PINDI 8. Ka.ché. Paké Flag 299 14 33| 86
T4zipi 8. 46 44 50| 242 | Shéh 1kkd » 339 16 45 82 | Kor-BaksHa, VI
Ymma Church 218 624 244 Kalidna Flag 154 16 12 68
Naim;lk:ka;' . » 2884412 241 | Kaskor, XIV Pakd s]idhdl:éb Flag 180 37 48| 69
Madhukéw 34551 57| 241 | Nautheh Fl 6 83 | Bhiwalgarh Fort 27322 40| 64
" autheh Tiag 322 30 37 Mosque No. 1 331 614 63
JABUANA 8. KARUWALA 8.
Kot-Rustam 8. 5 417| 220 | Shorkot 8. 1529 36| 248 | KoTHIALS, XLVI
Uch » 108 43 4| 221 | Sangvewild » 101 40 5| 247 | Chambal Hill Cairn 163 624 1380
Tézipindi » 24313 38| 219 | Kot-Rustam » 155 1 12| 247 |Jogi-Tild Hill Tomb 17528 58| 147
Haveli No. 2 », 2913349| 219 Chilidnwild Monument 23925131 129
KALOWAL 8 Jandora Shivala 33449 2| 126
JAIBAHAN s, Chiniout, XXXII 84826 201
Il%hau-Sui}tén 1:4. 26 38 35| 226 Sml.;lll,ou ' h.s. ;6 49 ;, - 202 Ko'r-Rvs;lm 8, 999
apirwald 8 743555| 225 | Hyjan, XXXIV 8 201 | Saugvewild 8. 72 55 33
Chdnuiél Tibbd 8. 157 47 24| 224 Hijan, 250 40 53 Uch » 142 30 29| 221
Sangvewald 203 39 50 | 224 Jabidnd 185 4 1| 220
Shorkot :: 289 136 245 Knl,mw‘,“f: hs. 997 | Havell No. 2 :’, 239 11 12| 220
Shatanwal 8. 2 26 35 Kakawald 335 o 14| 247
Masidina h.s. 42 11 44| 249 ”
JaLara-Das s, Chinial Tibbé &  2031752| 225
i‘l‘xtxh:dM“ﬁh 8. 21 8 54| 230 | Jaibshan ” 254 32 32| 225 Ln{‘mm k;'Bﬁ g 6 160
plr 69 511| 229 | Bhau-Sultdn 9 Aulkhdn-ki-Bingd s, 5856 14
lsallllitém‘:lig ;: 106 7127| 228 au-Sul » 831 13 33 26 Bhori » 130 48 29| 160
u-Sultén ° »  1733957| 228 Mathud ” 190 3 o] 161
Panjiri-kd-kht » 34541 24| 231 Kez, XLVIII Gégeh » 22143 45| 162
Jandoré Shivald 855350 125 Mi3 Templ 1427 2 188
3 Held ts. 3oo1r 7| 121 empre 3143527
ALBORWALA 8. Tomb of Mirzé Sukali 313 12 54| 122
Pipal Mirdi .« 8. 166 2 18| 234 | Revenue Survey Pillar 324 21 fo 194 | MADHURAWA 8.
Bawar . ” 206 42 17| 234 Haveli No, 2 8. 5459 50| 218
No. 28 . ” 26612 8| 235 Kmar Tézipindi ” 99 23 33| 217
Bareh-ké-kh{ » 29633 36| 236 Mathu;- .. 7 s647| 163 Isi-Fakir-ddpindi , 1655337 241
Mangé No. 1 » 25313 9| 165 Vigréna-Sidl »w 1701559| 216
Jero, XLI Nauthia " 299 45 13| 164 Nénaksar »n 2463320 216
Rerkd Tower . 8 935| 118 Gégeh »  3361456| 163
Salt Range No. 4, Cairn 132 8 30| 138
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* G.
PP 7ot p
213 31 33
Name of station with azimuths of £8% Name of station with azimuths of £ 8% Name of station with azimuths of EH ‘g
surrounding points § 3 3 surrounding points § 2% surrounding points 5 g%
25E 25K 3%
MAGHIANA &, o r " MocHIWALA 8. e o NAvTHIA B, °© s
Ballo 8. 21731 6| 237 | Nénaksar 8. 25 47 28| 214 | Gégeh 8. 63 426| 164
Mochiwal§ » 25926 15| 237 | Maghiind Magazine 74 17 6| 239 | Khai » 11947 4| 164
Nénaksar » 329 41 52| 238 | Maghidns ” 79 30 56 | 237 | Mangf No. 1 » 2053532| 165
Jhang » oI g 10| 213 | Mangi No. 2 »  2311133] 166
MasaNg s Ballo s 148 7 3| 212
Dholinwél 8. 5716 2| 182 [Niké »  1933638| 212 |Nmxa
Ichré » 3523720 182 Mochiwéls 8. 1338 3 212
MoraxwaL s. Ballo » 4759 2| 211
Marrn-x1-BUNGA s Sun’da.r’ 8. 16 50 16| 171 Shéhjion’é ” 112 36 56 | 210
Mughul-Sarsi Dik Bungalow 39 25 17 | 186 | Kbidpir » 603346 171 | Murulwild » 16536 2| 209
%}ughul-Saréi Tomb 48 47 24| 187 5};3;;‘ o » ;25? 3'; ;3 %;g Mandowali n 2544430 209
ughul-Sardi 8. 551628 156 .o, ” B ¥
Didhi » 121 5136| 156 | Jogi-ki-Asan Dome 338 326| 195 |No. 28 s,
Kokro-ki-Jogi ” 178 1355| 157 Béreh-ké-kha 8. 11 36 44| 236
Aulkhdn-ki-Blngd ,, 251 31 19| 158 | MUGHUL-SARAI s, Jalborwald » 86 14 46| 235
Mughul-Sarai Tomb 1 51 38| 187 | Biwar ” 160 54 42 | 235
Maxa, XII Guri-ké-Dilo 8. 1093226 155
. Didhi 149 7 11| 155 | psx.P
Malké Village Flag 40050 0 MalchkiBings  »  aegh48| 150 Kaliind g - B0 7| 68
S P— Mughul-Sarii Dik Bungalow 204 43 19 | 186 | Paks Sidhird Flag 7625 34| 69
Mosque No. 1 1973155 | 82 a0, XXXVI ﬁiﬁ‘;ﬂﬁ"ﬁig““g E I IO
Pindi Phatiin Tomb Spire 46 16 32| 110 | Pir Khslis Khangsh 295 38 12 66
M‘NN_MWW‘I‘I 8. p 90g | Pindi Phatidn Kachahri 46 28 59| 112 | Bhéwalgarh Fort 33351 6| 65
Mluml a4 8. 74 40 37 203 | J8lalptr House 156 46 24| 115
W » 1273335 R. 8. Platform 8. 236 953| 116 | PansirrksxkHD 8
Baggd No. 2 »  1773720| 207 PipalMirdli 8. 221546 232
Bba » o 224 957| 207 MvuruLwALA 8. Fsghi-Miréli ,;' 77 Si .:4 231
Maxaa No. 1 Shéhjiond 8, 82 17 26| 210 | Jaldld-Dab ” 16542 1| 231
NGA No. 1 8. Bhaggi No. 2 » 233 4539| 208 |Béwar , 318 52| 233
Nauthp’; Tower 24 52 48 [ 191 | e "o il . 307 30 46| 208 ’
Routhia S E ol B vl P » 3453520 209 | pupyr g
» 3 3
Ninidogh L AT N1 I N Bholioerhi Yo 8| 1
Mnntgé No. 2 » ;gg fﬁ ;7 lgG Mangi No. 1 s, 9 46 20| 168 | Chingi L 28t 3040 173
» Khiidpir » 243 41 32| 169 | Molanwal » 33912 5| 172
MaxeaNo. 2 s, Bhat » 8053714 168 Prost. XVI
g:::];;z Tower " ‘;2 ‘23 :3; igg NANARSAR 8. Jiwan’Sing Flag 273 820 93
Mangs No, 1 R x; 21| 166 | Madhukiwd g, 66 56 28| 216 | Tomb in Jungle 20 1o 15| 92
Chansnf Temple 203 13 19| 192 %;fg-};f;}ggsiﬁpmdl n 108 ﬁ I 241 | Dipilpir 8. 2931830 88
Bhat n o 288as) 167 Maghifné . »  1494413| 238 Prvp1, XVIII
Maghiénd Magazine 152 14 30| 239 | Sherearh Tomb 91
Maspaxs bs 8 4| 940 | Maghin Church 52 56 41| 243 | g " o agrmAl
Shatanwld 288 54 13| 349 [Jhane » 160 532 214 |Jiyan Sing Flag 31454 58| 93
anw 8 280954 3 Mochiwald » 20545 8| 214 | Dipdlpar 37352 89
Abhmadpir » 32251 8! 250 palp! » 3373527
Nam XLIV Tomb in Jungle 354 643 92
Maraus 8. Dabhar Tower 52 irbli
3931 119 Miréli s.
g;ml:eh 8. ;° 316 igl Salt Range No. 1, Dome 112 § 40| 133 ;ﬁﬁg Mill.é]i . 5. 152 Sa5| 232
thi ” 83 g 41 16:% Salt Range No. 2, Tomb 116 46 46 135 Panjiri-ki-khé ” 202 14 §7 | 232
Py 4 » 187 50 35 8 Salt Range No. 3, Tomb 119 59 54| 136 | Biwar » 2622315| 233
igeh » 281 20 55| 162 Kusak Tomb 145 39 20 | 142 | yo1horwals ” 346 135| 234
Vs, XXTII Karangal Hill Cairn 146 20 56 | 144
4, Malakwal Tomb 1 132 127
Saldbat 8. 151 46 51| 184 54 13 gﬁt}-(}mzri‘lx o8 "
Khan’ pir » . 1841542 149 Naga, XXVIII D :Tﬁ-ar]g‘ort % :::2; 33 34 76
Alpa » 205 31 18| 150 Bagga 227 43 30| 101 szeu 8. 2;5 5413 ' 73
X . Nankhan4 Sam4d 253 27 28| 100 | pir Khalis Khingéh 35731 2. 67
Ichrd 8. 36 1018 | 183 NAUTHIA s. '
Nauthid Tower osra26| 190
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s@s| s§s s§s
Name of station with azimuths of y fé g § Name of station with azimuths of g § g Name of station with azimuths of 1 g
surrounding points L 3 surrounding points £ surrounding points °
R R LEE
RaTowaL s, o r v SANGVEWALA 8. °o 1 n SHATANWALA 8, o 1w
Kadar, XLV 16 3527 | 120 | Uch 184 51 39| 222 | Bhau-Sultén 8. 22 227
Sadlaptr, XLIII 337 38 14| 120 | Kot-Rustam ’,', 252 51 53 | 222 | Jaldld-Dab 28% e fg 228
” 5
Kakiwald ” 281 35 27| 247
RosmisEart, XXV Shorkot »  3282051| 245 | Spomgor s
Sany;udw:ihi 8. 12 40 12 96 . Bhau-Sultén 8. 77 42 10| 246
Khénpir. » 277 847| 149 | Sarearms, XX Jaib&han w 109 636| 245
Majrd Tomb Spire 204 16 58| 97 | Sangvewdld » 14824 12| 245
R. S. PLATFORM 8. Sétgarra Town Flag 232 814| 94 | Kakiwald » 19528 19| 248
| Migo, XXXVI 565020 116
Jalalptir House 142 38 57| 116 gnmlzvu 8. SUNDAR .
oper 8. 5322 49| 178 | Mangé Dome 194
Ruearra, XXIV Dholénwl » 2472719 180 Bhé?;ga ;t 4: 12 170
Saiyidwals 8. g073430| 95 |Hanjarwdl » 2773922 | 179 | Chanéni Temple 113 11 25| 193
Bahadar K4li » 333 1834| 178 Khlf;dpﬁzl ” 148 11 20 %;(l)
Sapurarue, XLIII Mol4nw. 196 49 43
R:towél . 8. 1574123 120 Smam Ixkxa 8. Jogi-kd-Asan Dome 7 239 2 2| 195
Redhundls, XV I8 &
SAIYIDWALA 8. Avas, 159 17 27| 82 |Suman hs.
Firoz, XXI 431117 | o5 | Faridptr, XIIL 302 57 51| 81 | Khiwa 8. 173453 204
Rurélla, XXIV 12739 7| 95 Kalowdl » 276 1 2| 203
Roshishéni, XXV 10230 19| 96 SHARTAMAL, XXXVIII Chiniout, XXXII 322 517 202
Méjré Tomb Spire 328 58 20| 98 | Sajddd Tomb 306 1 38| 117 | Hamin Tappé »  3493937| 203
SALABAT 8. SHAHJIONA 8. TAZIPINDI &,
Khénptr 8. 20315 13| 185 | Murulwild 8. 36212 59| 210 | Haveli No. 2 8 3 84| 218
Alpé » 261 9 4| 184 |Niké » 2923147 210 |Jabéné ,,  631640| 219
Mega, XXIII 331 45 56 | 184 | Ballo » 33912 35| 211 |Isa-Fakirdipindi , 22642 33| 242
‘ Vigréna-Sidl » 22746 8| 217
smnm 8, SHAHP‘TB 8. M.adhukﬁwé ”» 279 20 36 217
Alpé 8. 2133 o| 151 |Chingi 8. 414037 | 175
Khénptir »  835525| 151 | Bholgarhi » 105 234| 175 |Ucm 8. )
Dharmsingk4-Kild ,, 2274321 153 Goperé , » 180 57 32 | 176 San'gv.gwal.é 8. 452 6| 223
Gura-ka-Dilo » 312 25 18| 152 Bahddar Kéli » 239 9 6| 177 | Chunidl Tibba » 3257 7| 223
Chauki Chimney 263 37 35| 198 [Jabtidnd »  2883935| 221
Savara, XXXI ' Shahptr Dome 309 55 42 | 196 | Kot-Rustam »  3222716] 221
Pindi Phatién Kachahri 153 34 40| 111
Pindi Phatién Tomb Spire 153 44 34| 109 Sua-Kor, XXX VIGRANA-SIAL &
Dogré-ki-Khéngéh W. Dome238 16 59| 105 | Baged | 8. 277 90| 101 | Tézipindi 8. 4748353| 217
Dogré-ki Khéngsh E, Dome 238 19 56 | 107 | Nankhéné Saméd 301 52 1| 100 | Jhang w 2051746 215
Asrtr Mosque 251 51 24| 103 Maghifini Church 214 34 19| 248
SHATANWALA B, Mt’xgh]i‘éné Magazine 215 19 13 g%g
SANGVEWALA 8, Ahmadpir 8. 21 55 40| 229 | Nénaksar » 2901132
Jaibdhan 8. 23 41 35| 224 Mastidané hs. 108 56 53| 249 Madhukiwé w 356 1547| 216
Chtnial Tibbé ” 86 42 27| 223 | Kaplrwdld » 18220624 227
September 1874.

J. B. N. HENNESSEY.
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JOGI-TILA MERIDIONAL SERIES.
CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS.

The following table gives the co-ordinates of all the stations and other fixed points, arranged in alphabetical
order, also the descriptions of the secondary stations and intersected (or unvisited) points, and references to the

preceding pages where the descriptions of the principal stations are given.

In certain instances numbers are added

which have reference to the given data of the triangles by which the station or point has been fixed; when these
numbers are omitted it is to be understood that no triangles are given.

Note.—\ stands for Latitude North; L for Longitude East of Greenwich; H for Height of station in feet
above mean sea level, if determined trigonometrically, Hs for the Height when found by spirit leveling and % for

Height of station tower or pillar.

For visited stations and for other points of superior accuracy the values of A and

L are given to two places of decimals; for well determined objects to one place, and for the remaining points to the
nearest second. Principal stations are distinguished by the Roman numerals I, 1I, &c.; secondary stations by the

letters h. s. and s,

Name of station, district, description, Name of station, district, description, Name of station, district, description,
-co-ordinates &o. co-ordinates &c. co-ordinates &o.
Ahmad]ptir 8. Akil s Asrtr Mosque,
(Jhang) On top of Thékur Dis druggist’s| (Multds) On the Bér and close to a wellso | (G4ijrdnwdld) Spire of central of 3 domes of
house about the centre %f t.h’e to;m so called. called. Marked by a kaghﬁ Platgorm. Miin Ali’s Khéngéh (h%oaqx:e). "
A 3041 o'I0 A 3028 319 A 31 47 4'%
L 71 48 3450 L 12 8 4424 L 73 41 28'8
No. 229 Nos. 103, 104
Alpd .
Akbar, XIX. (.ghor) On top of Dayé Sing Banif’s house; | Aulkhén-ki-Béngi s.
(Vide page 5—a.) thanah Chochak, tahsfl Chﬁnig. Marked by a| (Zakor) On kaché masonry roof of a round
A 30 53 4326 circular platform. tower in the centre of village, belonging to
L 73 19 40°46 A 31 84174 Salird Sing, Zamindsr ; thénah Mi, tahsil Chi-
H 641 L 73 43 22°69 nif, Marked by a peg driven in.
h 3. No. 160 A 3112 2183
No. 19 L N3 356 10'39
Asrtr, XXXIII. e .
Akbar-da-Binga, VII. (Vide page 1—a.)
(Vide page 4—¢.) A 3147 2°58 Baggh s. . -
A 30 12 32°'43 L 73 41 2576 (Lahor) Mark.
L 73 31 18°78 H 740 A 31 32 24'30
H, 53835 h 8 L 73 46 49°33
A 29 No. 36 Nos. 101, 103
Nos. 1,9 .
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i
Name of etation, district, description, Name of station, district, description, Name of station, district, description,
oo-ordinates &, co-ordinates &c. co-ordinates &c.
Baggh No. 2 8. , Bhéwalgarh Fort, Chambal Hill Cairn.
(JM”{L On top of Hast4 Lambardér's house | (Bhdwalpir) Flag on gateway. (Jhilam) Also called Mangaldeo Hill Cairn.
about the centre of the v-i.l.laFo 8o called. o1 Centre of cairn on hill,
o " x 30 9 5 4,6 o 1 "
i 31 Sg 23°34 L . 7%35654'6 i 32 42 29'1
2 30 24’ o0s. 64, 3 27 40’4
Noaog " 2454 Nos 150, 151
Bhawéni s.
Bahédar Kéli s. (Jhang) On a small mound about 1 mile N.E. | Chanéni Temple.
(Lahor) On 8.W. angle of a ruined fortalice, | of village so called. (Lahor)
N.W. of temple so called, in the lands of and A 31 32 4123 3122283
about 025 of amile E. of Niwdzbeg village. L 72 41 19'48 L 74 71283
Marked by a circular platform with mark-stones. No. 205 Nos. 192, 193
X 3129 I'45 '
L No 7]:;71 6 33708 Bhind s. Chauki Chimney,
: (Gogaird) About 025 of a mile N. of the Rail- | (Lakor) On Multén road.
; way and close to the village so called. Marked A 3128 15§
Bahédar KAili Temple. by a kach4 platform. L 7417 71
(Zabor) A 30 32 4425 No. 198
A 3129 o2 . L 72 46 552
1 5 <o 40 5524
Nod 100 500 Chechéwatni No. 1 5.
- 5% Bholégarhi =. (Gogaird) On a ridge of high land just above
(Lakor) On a house in centre of village; thi- | the Kachi, about 0°50 of a mile from the Rév{
a, . nah K sil Lahor. Marked by a pin| and 1'50 miles 8.E. of the village. Marked b;
Béla, XL 4nd, tahsil k d y
(Vide page 8—q.) driven into the wall. a kachd platform,
A 3z 85213 31 28 26°30 A 30 33 5624
L 73 30 11°69 L 74 12 4475 L 72 44 59’70
H 706 No. 174
A 29 Chechéwatni No. 2 s,
Nos. 44, 46 Bhoré . (Gogaird) Ona belt of high land above the
(Lahkor) On the 8.E. corner of a small fortalice | Xachi; a continuous desert lies all around.
Ballo s. appertaining to the village of Bhord goxpmonly Marked by a kaché platform.
(JAang) On a small mound about 0'25 of a mile called M‘id"é; thénah tahail Chinid, A 30 33 12°06
E. of village so called, on the side of the road 31152991 L 72 43 8128

from Jhang to Lahor and close to the 9th mile-

stone.
A 3122 54'39
L 72 26 29°13
No. 211
Béreh-kd-kht .

(Multdn) About0-25 of a mile N.W. of a well
8o called. Marked by a platform with a central

Pﬁipm;r4&ﬁsh

30 28 36°42
L 72 o 634
No. 236
Béwar &.
(Multdn) On a mound about 2 miles S.W. of

Sari 84dhu. A platform 2 ft. high and 6 ft.
:lgourrewithzft. foundation, marks the sta-

A 3036 196
L 71 58 36'42
No. 238

Bhét s.
(Lahor) On Chatar Sing’s paké house in centre
of village ; thénah K&nz tahsil Labor, Marked
by a circl; and dot on roof.

3120 896
4 736
No.7167 73094

B(hau-Sultﬁn 8. a ;
Jhang) On in th unds d
DR 25 mion B of mitceoF vt o
L 30 47 32°68
I 53 516,
No.7zzes 5108

L 3 55 102
No.71595 3 9

Bungé Flag,
l(gogaird) On Zam{nd4r’s kachd house in vil-
.

’I*‘ 30 29 589
23 6
No./75 33 504
Bungé (heliotrope)
(Gogaird)
A 3033 2'75

L 73 46 34'1
No. 74 ?

Biréla, XXII.
(Vide page 6—g.)
A 31 55373
L 73 15 32'94
H 631
h 32
No. 24 -
Chail, XLVIIL.
(Vide page 9—¢.)
A 32 47 26°'42
73 74125
H 3687
] 3
No. 54

Chilidnwéld Monument.
(Gujrdt) Centre of obelisk.
A 32 39 458
L 73 38 51°2
No. 129

Chiniout, XXXIIL.
(Vide page 7—q.)
A 3T 43 3128
- L 73 o5832
. H 835
& 4
No. 89

Chéngf =.
(Lahkor) On 8.W. angle of a ruined fortalice
and 0'50 of a mile N.W. of the chauki so call-
ed, on road to Multdn; thdnah Kan4, tahsfl
Lahor. Marked by a paké platform with usu-
al marks. .

A 31 26 2607
L 74 12 56'34
No. 173

Chiniél Tibb4d s.
(Jhang) On a sand hill about 1 mile N.E. of
village so called. A platform 6 ft. high and 6
ft. square with 2 ft. foundation, marks the sta-

tion.
A 3058 51°77
L 21 54 7'82
No. 228
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’ .
Name of station, district, description, Name of station, district, description, . Name of station, district, Gescription,
co-ordinates &c. co-ordinates &c. co-ordinates &e.
Chtrawila, IIT. Dogra, XI. Fatidnd s.
(Vide page 8— g.) YVide page 4—¢.) (Gogaird) About a mile 8. of the village so
ro- o r called. Marked by a kgchi’platform.
A 30 35380 A 30 30 56°62 "
L 73 26 2591 L 73 28 618 A 30 37 2347
hH 558 ;I 594 L 72 51 18'92
31 32
No. 4 No. 11 Fatti, XXXV.
- (Vide page 7—q.)
Dabhar Tower, Dogri-ki-Khingih. A 31 52 10°49
(Skdhpsir) Centre of highest pc!rtion. (Gijrdmwdld) L 73 31 36'63
A 32 25 344 31 50 II H 702
L NO71319"5 o9 L 73 39 55 k . 2:7
. o.
Dogra-ki-Khéngdh, E. Dome.
Daular Fort, (GHijrdnwdld) Firoz, XXI.
(Gogaird) Flag. A 31 50 10°4 (Vide page 6—¢.)
A 30 31 37°6 L 73 39 539 A 31 3 3730
L 1%"737 33749 2 Nos. 107, 108 I]:JI g 3274834
. 76, 47
Dogré-ki-Khéngdh, W. Dome. A t
Dhabbar, V. (Gijrdnwdld) No. 23
(Vide page 3—g¢.) A 31 50 10°6
A 30 23516 L 73 39 52°¢ Gageh s,
L 73 38 4874 Nos. 105, 106 (Lakor) On the highest kachi house in the
H 610 ‘ I.I:&““: e:i)fbvi]lnge ;dthé.nah Mié,hta.:::l;ll Chonié.
k 24 Doriwélé s. (3 y & peg driven into the .
Svmonti No. 16 of Sutlej Sexies. Tide | (afultdn) About 050 of a mile S. of the Rail- )ﬁ 311533720
ynoptical Vol. of that Series, page 10—a4. road, close to the village so called. Marked 74 012177
by a kaché platform. No. 162
Dharmsing-ki-Kild . A 30 27 52°60
(Gogaird) On a high paka house belonging to L 72 29 56'02 Goperé s.
the family of Sardir Dharmsing; thénah (Lahor) On Zamindir’s highest kachs house
Bich4, tahsil Saiyidwild. Marked by a circle Gdhi in village ; thénah and taheil Lahor. Marked
and dot engraved on a stone and imbedded Didhi s. . by a peg driven into the wall.
in the roof. (Lakar) On a small knoll about 025 of a mile A 129 52°93
N 31 14 5017 N.E. of the village ; thénah Mig, tahsfl Chéni. - 3129529
L 23 47 2811 M:lr]lx)zdt:y a platform with mark-stones at top No 1117 6‘4 3703
- and bottom. .
No. 153 Y 31 12 50°79 »
Dharri Flag, L N 713544 9 5696 G?;?l'ltll:’ XL& )
o. .,
(Gogaird) _On tree on hill. RAES A 19 1456
A 30 32 268 Dingrawlé s. L 73 13 40°11
L 73 29 301 (Multdn) About & mile W, and in the precincts H 724
Nos. 78, 79 of the village 80 called. Marked by a kaché & 24
No. 48

Dholinwdl s,
(Lahkor) On Wazir Mal Banid’s high house
in centre of village, 0'20 of a mile N. of Multdn
road ; thénah and tahsil Lahor. Marked by a
circle and dot on the roof.

31 31 5039
L v4 19 1811
No. 180
Dilér House.
(Jhilam) Chimney in centre of Mr. Pardon’s
house near Chu4 village.
1 32 44 62

73 3274
No. 146

A

Dipélpir s.
(Gogaird) On Dattu Mal Banié’s high deserted
paké house in centre of village ; tahsil Hujrd.
A 30 4o I'2I
L 73 41 46'56
Nos. 88, 89

platform.
A

30 30 990
L 72 10 45'13
Faridpir, XTII.
(Vide page 4—q.)
A 30 31 1812
L 73 39 13'37
H 597
h 31
No. 16

Fathi-Mirali s.

(Jhang) About 050 of a mile 8.E. of the well
g0 called and about 500 yds. from the eastern
bank of the Chindb. A platform 1 ft. high
and 6 ft. square with 1 ft. foundation and
mark-stones at top and bottom, defines the
station.

A 30 38 1627

L 152216
No.72365 7

Guri-ké-Dilo s.

(Lahor) On a high prominent house belonging
to persons of the Nanak sect and apparentl
used for religious purposes ; thianah Mis, tahs:
Chtinid. Marked by a circular platform, with
circle and dot in its surface, over a pin driven
into the roof.

A 31 11 39°70

L 73 47 3348

No. 152

Hamintappd s. .
(Jkang) On a mound of good height of the
same name. There is a well at the foot of this
mound beionging to a fakir.

A 31 36 3513
L 72 53 33'79¢
No. 203

¢

~

1 Not forthcoming,
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Name of station, district, description,, Name of station, district, description, Name of station, district, description,
co-ordinates &o. co~ordinates &o. co-ordinates &c.
Hanjarwél s. Ichrd s. .| Jandora Shivild,
(Lahor) Onaridge of high kankar lamd, ap- | (Lakor) Ona low mound W. of road from | (Qujrdt) Spire on summit.
perently the burial glwe of the surrounding [ Ferozpfir to Andrkali, about a mile S.E. of o r »
villages, about 050 of & mile E. of Kakejé vil- [ Ichri village and about 0°25 of & mile W. of the A 2 30 488
lage and about 0-25 of & mile E. of the Multdn Police chauki 8o called ; thinah Lahor. Mark- L ‘2 30 4 .
road ; thénah Anérkali. Marked bya paké plat-| ed by a circle and dot. 73 32 46'4
form with mark-stones gt top ané,botwm. o+ 7 . Nos. 125, 126
A 37 30 33'47
A 31 30 900 L 74 21 57°87 Jéoli, XXXVIII.
L 74 19 519 No. 181 (Vide page 10—g.)
No. 179 A 33 16 4884
" | Ie6-Fakir.dé-pindi s. L 73 12 53°69
Harappd s. . (JAang) On a mound on the eastern bank of H 1918
(Gogaird) On the highest part of an extensive | Chindb river. There is no village close to the ] 2
mound N. of the tahsil of Harappd. Marked | station. Nos. 66, 61
by a paké pillar. A 3112 1281
A 30 37 51°67 L 72 18 580 Jeto, XLI.
L 73 54 1812 Nos. 241, 242 (Vide page 8—a.)
A 3216 53°31
Haveli Flag, Jabldnd s, L 73 24 3478
(Gogaird) On K&k Banié’s house. (Jhang) On top of Saiji Banid’s house in vil- H J14
A 30126 58 lage of that name. A 34
L © 73 44 24 316 463 No. 47
L xo 2 4759
Haveli s. o219 Jhang s.
(Gogaird) On Zamindar’s high house in centre . (Jkang) On Isméil Khén Lambardér’s house
of village ; tahsil Pkpatan. A mark-stone im- | Jaibdhan . on 8. side of the city of that name.
bedded in roof defines the station. (Jhang) About 1 mile 8.W. of village so called. 31 18 14718
A 80 26 5844 A platform marks the station. 72 22 0'30
L 73 44 24°80 A 30 52 §3°08 No. 218
No. 78 L 71 56 57°82
No. 224 Jhelén, IV.
Haveli No. 2 8. (Vide page 3—q.)
(Jhang) On a mound N.W. of village of same | Jal4l4-Dab s. A 30 32190
name. (Jkang) In dry bed of a branch of the Chindb L 73 16 44°25
A 31 4 1065 about 0'50 of a mile W. of the well so called. H
L 72 13 22°31 The usual platform marks the staticn. h ~Z i“'
No. 218 30 42 5669 No.7
L 70542712 )
: No. 228
H(:g:;a, X§XI;(' Jhundwild s, :
page 5—a. (Multdin) About 100 yds. S. of the Trunk
A 32 7 50'08 Jaldlpir House. . Road m%l dlose to 8 wall so called.  Marked
L 73 18 29°11 (Gijrdnwdld) Centre of staircase to roof of by a kaché platform.
H 692 highest house in town. ) Y 30 30 22°54
h 31 32 3549 L 52 13 22'83
No. 43 L 73 2§ 22'0 -
No. 115 '
Jhungwild s.
Held ts. Jalborwild (Multdn) In the Kachf, amidst a dense jungle
(Qujrdt) G.T.S. rejected tower station. ? M:);;z:‘) o Ons.a mound about 1-50 miles N.W. of jhid, and called after a collection of wells.
i 32 29 49-42 of Réipir village. A platform 2 ft. high and Marked bAy » kaché pl:;téo;n;. 2132

73 41 5779
No.12L

Hjan, XXXIV.
(Vide pag; 7—ea.)

31 52 2200
L 73 20 29°74
H 671
* h 16
Nos. 88, 40
Hujrd s.

(Gogaird) On the house in centre of the fort
used as fahsil ; thinah Hujrd. A wmark-stone
imbeglded in roof defines the station.
i 30 44 2485
4 73 51 44°09
No. 90

6 ft. square with 2 ft. foundation, marks the

station.
A 30 30 37°21
L 71 552754
No. 234

Jallawdld s
(Multdn) In alarge plain about 1 mile S.W.
of the village 8o called. Marked by a kachd
platform.

A 30 30 52°52
L 72 74707
Jambr4 Flag,
(Gogaird) On a babil tree in Zamindér's com-
pound.
A 31 2301
L

73 20 504
No. 99 3

L 72 24 1682
Jiwan Sing Flag, .
(Gogaird) On tower in fort.
A 30 44 34°9
L 7341 93
No. 93

Jogi-kd-Asan Dome.

(Lahor)
A 3122 377
L 74 11 42°0
No. 196
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Name of station, district, description,
co-ordinates &ec.

[
Name of station, district, description,
co-ordinates &c.

Name of station, district, description,
corordinates &c.

Jogi-Til4, XXXVI.
(¥Fide page 10—q.) -
A 32 513355
L 73 28 5066
H 3200
)3 2
Nos. 65, 59
Jogi-Tila Hill Tomb.
(Jhilam) Spire of tomb on summit.
32 51 38'1
L 73 28 41°3
Nos. 147, 148
Johérki, IT.
(Fide page 3—q.)
A 29 56 42°38
73 31 8o1
H 577
h 11
No. §
Kach4 Pak4 Flag,
(Gogaird) On a Banié’s house in village,
A 30 36 20'7
L 3 34 57
Noo 3586 °
Kadar, XLV,
(Vide page 9—q.)
A 32 25 25°41
L 73 51 4479
H 752
h 20
Nos. 50, 63
Kadidnwila, XV.
(Vide page 6—q.)
A 3038 554
L 73 31 21'60
H 587
A 26
Nos. 14, 16.
Kijkot, XIV.
(Vide page 4—@.)
A 3037 37°53
L 73 19 00§
H 595
] 25
No. 13
KaktGwild s.

(JAang) On the highest pakd house belonging
to the Lambardar in village of that name.

A 30 57 3404
L 72 9 9'56
Nos. 247, 248
Kaliand Flag,
(Gogdrdi On Kiré Lambardér's house,
1 3015378

73 16 13'3
No. 68

Kalowédl s.

(Shdkprir) On top of Lambardir’s house about
the centre of village so ?lled.

1.4
:)[c‘ 371 54 4802
3 2706

No.go13 279

Kaptrwili h.s.
(Jhang) On a sand hill about 1 mile N.W. of
village so called.

A 30 51 1870
71 5021°36
No. 225

Karangal Hill Cairn.
(Jhilam) Centre of cairn, E. of pass between
Pind Dédan Khén and Chakwilf.
A 32 45 484
L 73 4 10°8
Nos. 144, 145

Ker, XLVIII.
(Vide page 9—g.)
A 32 31 12°28
7339 975
772
t

No. §7

L
H
A

Khéi s.
(Lakor) On roof of & round tower belonging
to Nechal Dés in centre of village; thanah
Mi4, tahsil Chéinid. Marked by a pin and
circle.

A 3118 1523

L 73 58 5877

No. 163

X0

Khéngarwila, XVIL.

(Vide page 6—¢.)
A 30 45 212§
L 73 16 3424
H 6oz
& 31
No. 18
Khinpir s.

(Gogaird) On the 8.W. corner of the sardi
ateway ; thinah Biich4, tahsil Saiyidw4l4.

ked by a circle and dot.
A 3113 52t
L

73 42 12°2
No. 149 ?

Khiwd s.
(Jhang) On edge of a ravine about 200 yds. W.
of the well so called. Marked by a platform
9 ft. high.

A 31 38 480
L 72 42 39’12
No. 204
Khidptr s.

(Lahor) On roof of the highest pakd house
belonging to Hakeké Sing Zamindér; thdnah
Kén4, tahsfl Lahor. Marked by a pin and

3

A 31232714
L 74 82192
No. 169

Khiirnawila, XXIX.

(¥Vide page 6—¢.) o 1 »
A 31 zg 53'3¢t
73 18 51°0
H 653 3
A 30
Nos. 32, 34

Kimidwdli s.

(Gogaird) On the Bér about 0'50 of a mile
‘I:J. of the Railway. Marked by a kach{ plat-
orm,

A 30 34 10°30
L 72 49 22°40

Kirdnd Tomb Dome,
(Shdhprir) Pir Sukél’s.
31 57 59'6
L 72 44 389
Nos. 1183, 114

Koér, XLIX.

(¥ide page 9—q.)
A 33 47 22°70
L 73 44 10°51
H 1367
3 3
No. 58

Kokro-ki-Jogi s.
(Lahor) About 50 yds. from the Révf, near a
few deserted hamlets so called, and about 060
of a mile N.E. of Kokro village ; thinah Mif,
tahsil ChGini4. Marked by & paké platform,

1 3113 665
3 5225
No.71575 45

Kot-Baksha, VI,

(Vide page 4—¢.)
A 30 10 34'83
L 7319 150
H 557
] 30
No. 8
Kothidla, XLVI.
(Vide page 9—q.)
32 35 26'74
73 30 12°16
H 765
h 30
No. 63

Kot-Rustam s.
(JAang) On top of a Banid’s house in village

of that name. -
31 I 300
L “2 16°51
No.'szo 7 5
Kusak Tomb, °
(Jhilam) Minaret. s
32 42 3279
L 73 61263 -
Noe. 143, 143

4 Not forthcoming,
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(Gogaird) On a Bnni.i’oohc,hi hgme in village.

A 30 37257
L 73 36 35'8
No. 87

Lambeh s.
(Lahor) On top of a round turret of a conspi-
cuous house owned by Khud4 Sing jit; thinah
Mi4, tahsfl Chiinif. Marked by a pin driven
into the roof.
31 13 2083

L 73 58 4'33
No. 160

Lodri, XXXVII.

(Vide page 8—a.)
A 32 0 I'4§
L 73 17 29°62
H 658
] 18
No. 42
Madhowdli =

(Gogaird) About 0-75 of a mile 8. of the Rail-
way Station so called. Marked by a kachd
platform with a stout peg in centre.

A 30 35 2498

L 72 56 41°1§

Madhukiwd s.
(Jhang) On a mound eo called, about 0-26 of a
mile N. of Samandriwélé well.

A 31 74833
L 72 19 23°22
No. 216
Maghidnd Church.
(Jhang)
3116 14°6
L 72 21 46°6
Nos. 243, 244

Maghiind Magazine.

Jhang)
( A 3116 6%
L 72 21 448
Nos. 239, 240
Maghidnd s.

(Jhang) On Baheré Sing’s house about the N.
W. corner of the city of same name.
A 31 16 40'00
L 72 30 57°95
Nos. 287, 238

Mahgidpir  s.
(Multdn) About 025 of a mile W. of the
small village so called. Marked by a kachd

platform.
A 30 29 241
RY 73 53995
Majéng s.

(Lakor) On mound 0-24 of a mile 8. of that vil-
lage®; thénah and tahsil Lahor. A paké pillar
1 ft. highand 8 ft. in diameter with mark-
stones at {op and bottom, defines the station.

3133 543

L 74 21 34°37
No. 182

{Qogaird) On mound. o "

A 31 15§7°%
L 73 36 42°6
Nos. 97, 98
Malakwél Tomb,

(Shdhpdir) Minaret of domed tomb on left bank
of Jhilam river.
32 33 353
L 73 15 88
Nos. 127, 128

MSleh-ki-Bin 8.
(Lahor) On Hir4 Sing Zam{ndér's house; thé-
nah Mié, tahefl Chinid. Marked by a pin
driven into the roof.
3111 18'53

L 2 29"
No.7i3565 977

Malka, XIT.
(Vide page 4—¢.)
A 30 26 28'30
L 7319 454
H 563
A 31
No. 12
Malk4 Village Flag,
(Qogaird) On a Banif’s paké house,
A 30125270

L 318 59
11770 594

0.

Mémddeh, I.
(Vide page 3—@.) -
A 29 55 25'19
L 73 2¢ 59'48
, H 569
h 14
No. 6

Mimisher-ki-Bher s.
(Multdn) On the highest part of a high mound
(the remains of a fort) about 075 of a mile 8.
of Tulambé. Marked by a peg driven into a

kachd platform.
A 30 30 37°57
L 72 17 729

Mandowali s.
(Jhang) On a mound about 500 yds, 8.W. of
the well called Baldrio.

A 31 28 3857
72 36 44°16
No. 207
Mangi Dome,
(Lakor) Puréné.
A 31 17 36
L 74 8290
No. 194

JOGI-TILA MERIDIONAL SERIES. o
[} .
N.nme of station, district, description, Nameo of station, distriot, description, Name of station, district, description,
co-ordinates &e. po-ordinates &o, co-ordinates &c. !
Lélptr Flag, Miéjra Tomb Spire, Mangd No. 1 .

(Lakor) On a mound near a well belonging to
Keso, on opposite bank of the river to that
oocugied by Mangé village; thinah Kénd,
tehsil Lahor. Marked by a long and stout peg

driven into the ground. o "

A 3119 37'48¢
L 74 41096
No. 166 !
Mangi No. 2 .

(Zakor) On the highest pakd house in village
belonging to Nanda Sing Zamindér ; thénah
Kané, {1 Lahor. Marked by a circle and
dot on roof.

A 31 18 40'52
L 74 54122
No. 166

Mastiddnd h.s.
(Jhang) On a sand hill, the burial place of a
Muhammadan Pir of that name, about 2 miles
8. of Khokar village.
30 45 41°71
L 71 44 2770
Nos. 249, 250

Mathud 8.

" (Lakor) On the deserted site of the village so
called, and about 0'50 of a mile N. of the pre-
sent site. Marked by a paké pillar, on a raised
platform, with mark-stones.

L 31 ’.g 51°55
73 55 35'42
No. 161

Mega, XXIII.
(Vide page 6—@.)
A 31 §22°69
L 73 41 32'18
H 652
h 33
No. 27
Mié Temple,
(Lahkor) Dome.
A 3112 24°3
L 73 59 11°2
Nos. 188, 189

Midnmir s.
(Lahor) About 0-15 of a mile S.W. of the well
known village of that name ; thanah and tahsil
Lahor. A paka pillar 1 ft. high and 3 ft. in dia-
meter with mark-stones at top and bottom, de-
fines the station.
31 32 4490
L 74 23 50'01
No. 183

Mochiwéls s.
(Jhang) On a mound so called about 050 of o
mile N. W. of Gurvawdli Khid.

3118 617

L 2 29 581
N0.7212 9 5514
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Name of station, district, description,

0
Name of station, district, description,

.Name of station, district, description,

(Lakor) On the highest house-(Abdul Karfm’s)
-1n village so called ; thinah Kéné, tahsil Lahor.
Marked by a pin driven into the roof.
A

3124 36'93
L 74 10 46°05

No. 171

Moni-Dhai, VTII.
(Vide page 4—aq.)

A 3013 19°98
L 73 43 23°39

hH 593

30
No. 46 of Sutlej Series. Vide
Synoptical Vol. of that Series, page 11—5.

Mos%ue No. 1.
(Bhdwalpir) In wilderness.
A 30 3 5%
L 73 23 46'6
Nos. 62, 63

Monﬁue No. 2.

(Bhdwalpir) In wilderness.
A 30 3 5
L 73 23 38

Mughul-Saréi Ddk Bungalow,
(Lakor) A(}himney.

L

31 10233
3 51 370
No.7186 7

Mughul-Saréi s.

" (Lahor) Onthe vaulted roof of W. gateway of
the old Sarai, about 0-25 of a mile N. of the new
encamping ground on the road from Lahor to
Gogaird ; thinah Mi, tahsfl Chinid. Marked
by a circle and dot.

A 31 10 32°78

L 1 13'01
No.7l3535 3
Mughul-Sar4i Tomb,
(Zakor) Dome.
A 31 10 20°4
L 12
No.713875 3
Migo, XXXVI.
. (Vide page T—a.)
A 32 03977
L 73 2y o2
H 695
h 36

co-ordinates &c. co-ordinates &o. co-ordinates &ec.
Mohérawéla, XXVI. Murulwild s. Nikd s.
(Vide page 6—¢.) (Jhang) On Mabhabbur Lambardér’s house, on | (Jkang) Also called Laké s. On top of Sobh4
°o 'W. side of the village so called. Rim Lambardér’s house in centre of small vil-
A 3122 3446 o lage s0 called. o 1 x
L 73 27 630 A 3T 32 1218 :
H 667 L 72 31 19'65 A 3127 4173
A 42 No. 208 L 72 32 40°73
No. 29 No. 209
Nénddogh s. No. 1
(Lakor) On a kachf house in centre of village ; | ¥ 0- 8.
Moldnwil s. ) y p (Gogaird) About a mile N.of the Railway.

thinah Kén§, tahsil Lahor. Marked by a pin
driven into the roof.
31 21 §55°00
L 74 4 4455
No' 168

Nénaksar s.

(Jhang) On & two-storied house belonging to
the Mahant of the fakirs, in the centre of a
small fort.

A 3110 388
L 72252713
No. 214
Nankhdnd Saméd,
(LZahor) Spire of Dome.
A 31 26 43°6
L 73 44 142
No. 100
Niér, XLIV.
(Vide page 8—¢.)
A " 32292034
L 73 18 44°50
H 737
h 31
No. 49
Néra, XX VIII.
(Vide page 6—¢.)
A 31 24 56'82
L 73 37 1415
H 690
k 11
No. 30

Nautheh Flag,
(Gogaird) On Zamindér’s kaché house.
A 3033 542
L 73 22 17°2
No. 83

Nauthid s.
(Lakor) Ona paki house belonging to the
Gurts of the place and within the enclosure
marking their residence ; thénah Mi4, tahsil
Lahor. Marked by a pin driven into the roof.
A 31 16 30°23
L 74 23249
No. 164

Nauthid Tower,
(LZakor) "In village.

L

3115255
74 2304
Nos. 190, 191

Marked bAy s kachf platform 5 ft. high.

30 40 56°11
L 73.11'57°88
No. 2 .
l(lgr;_lgaira') Marked by a kachf platform § ft.
A 3045 595
L 73 10 19°48
No.3 .
(Gogaird)
A 30 4T 43°51
L 73 7 4592
No. 4 s.
(Gogaird)
A 3037 57°39
L 73 9 049
No.5 .

(Gogaird) Marked by a pegdriven into a kaché
platform : ft. high.

L

30 40 1857
73 6 373

No.6 .
(Gogaird) About 1'50 miles 8. of the Railway.
ﬂ;{ked by a peg driven intoa mound 4 g

A 3037 187
L 73 5 1440
No. 7 s.

(Gogaird) In the lands of a deserted hamlet
called Jhok Sohuné and about 100 yds. N. of
the road from Lahor to Multdn. Marked by a

kachi platform.
A 30 39 4748
L v3 2 383
No.8 s.

(Gogaird) Marked by a kachd platform in a
weird wild tract.

A 30 36 26'g1
L 73 11451
No.9 =

(Gogaird) About 10 yds. N. of the Trunk

Road. Marked by a kach4 platform about 6 ft.
high.

A 30 38 40'10 ,

L 73 58 23'96
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JOGI-TILA MERIDIONAL SERIES.

3
Nos. ‘%, 10

a [
1)
Name of station, district, description, Name of station, district, description, Name of station, district, description,
co-ordinates &c. co-ordinates &c. co-ordinates &e.
No. 10 s. No. 21 = Panjiri-ki-kht s,
(GQogaird) (Multds) On the Bir. Marked by a kaché | (Jhang) About 0-26 of a mile 8.E. of the well
’ o 1 n platform. 8o called. A platform 6 ft. high and 6 ft. square
A 30 35 19°44 o r with 2 ft. foundation, mgrh’the :uﬁon.
L 72 53 23°61 A 30 28 4640 i
L 72 24 13°48 A 30 38 52'89

No. 11 . L N 72'3155 39705
(Gogaird) In the Kachi. Marked by a kaché | No. 22 . o
platform. (Multin) On the Bér. Marked by a kaché Phen

A 30 36 25770 platform.x 8 (I?:lhor)s. On top of a two-storied house in nl
L 72 48 24'56 L it o4 lugo ; thinah Kéné, tahsfl Lahor. Marked by
. / 3999 an iron peg with a circle .ng dot.

No. 8. 126 59'92
(Gogaird) About 0-50 of a mile 8. of the Trunk | No. 28 g, L '; 49 ‘22? 2
Road. Marked by a kaché platform. (Multdn) On the Bér. Marked by a kaché No. 172

A 30 54 45°44 platform.
L 72 46 5981 3 3027 19704 Phosi, XVL.
72 18 3889 (Vide page 5—¢.)

No. 138 s. A 30 45 13°35
(Gogaird) On the Bir. Marked by a kachéd | No. 24 s, L 73 27 5041
platform. {Multdn) Onthe Bér, in a wild and deep forest. H 629

A 30 31 5I'QI Marked by a kach4 platform. A 22

L 72 44 53'92 A 3028 o8 No. 17
L 72 15 45'43

No. 14 s. Pindi, XVIIL,
(Gogaird) On the Bir. No. 25 s. (Vide page 6—g.)

A 30 31 42°97 (Multdn) On the Bir. Marked by a kaché plat- A 30 46 51°'16

L 72 42 18'09 form. L 73 38 31°01
A 3027 go4 H o

No.15 s. L 72 11 39°'47 h 32
(Gogaird) On the Bir. Marked by a kaché No. 21
platform. No. 26 .

X 30 30 2816 (Multdn) In a wide plain on the Bér. Marked | Pindi Phatidn Kachahri.
L 72 36 21°70 by s "“‘;f Platform. 40 31 1640 (Gijrdmodld) Bpire of old Kachahr.

No.16 s. L 72 41887 i 3; lsg 5:§
(Gogaird) On the Bér, 8. of the Trunk Road. Nos. 111,112
Marked b{ a kach4 platform. No. 27 .

30 32 I0'14 (Multin) Onthe Bér, N. of the Trunk Road. | p; ia i
L 72 34 523 Marked by a kachd platform. P(l(l;gi_rz]:&%n mgmmad’s.
A 30 28 3534 Y 3154 44

No. 17 s. L 72 21847 L 7318 559
(Gogaird) On the Bér, in adense jungle. Mark- Nos. 109,110
ed by a kach4 platform. No. 28 .

A 30 29 3226 (Multdn) On the Bar, N. of the Trunk Road. Pipal-Mirdli s.
L 72 33 31'74 M“""ed.bi a platform with a central paki pillar (Multdn) On N.E. side of village of that name.
4 feet high. 40 70 55702 Marked by & kach tower 11 ft. high.
No.18 . L '72 7o 3922 )IL‘ 30 35 30-42
(Gogaird) No.'235 7154 32
A 30 30 58‘63 No. 232
L 72 31 23'47 ,
Pakd & Pir Gadé Red Tomb
Multdn) About 075 of a mile N. of a well so ; ire, in o

No.19 s. ((-,alled. )Mn.rked by a knché platforuf. awe (Gogmra} Spire, in jungle. 8
(Multdn) About 0-25 of a mile 8. of the Trunk 3029 §1'02 3035 84
Road. Marked by a kach4 platform. L S . L 73 39 21°3

A 30 30 3824 7221 4145 No. 84
. Ll 7237 3544 Paks Sidhérd Flag, Pir-Ghani. X

No. 20 (Go_qcu'ra'))t On Daulat Lambardér’s house. (Vide pago’x 4.-.—0)

0. 8. 6 ’ .
(Multdn) On the Bir, ins dense jungle. Mark- L 32 :9 18": A 3023 0’57
od by a kaché platform. 73 19 L 73 37 38'90

A 30 28 4028 No. 69 ;[ 589
6 22° 2
. L 72 20 22771 Pék-Patan, IX. No.32
(Vide page 4—@.)
. A 30 20 40°63
L 73 25 49'59
H 651
h




CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS. 4,]__4
[
Name of station, district, description, Name of station, district, description, Name of station, district, descriptios,
co-ordinates &c. co-ordinates &c. co-ordinates &c.
Pir Khilis Khéngih, Saddlapér, XLIIL. Séngla, XXXI.
(Bhdwalpsir) Spire. Y (Vide page 8—¢.) . (Vide page 7—@.) o 1w
A 3015353 A 32 14 52°28 A 31 42 37°92
L 7338 11 L 73 38 1163 L 73 25 32'97
Nos. 66, 67 H 733 H 839
h 26 3 2
Ratowsl s, No. 51 No. 36
(GQujrdt)
3227 163 Saiyidwald s. Sangvewsld s.

L 3 32 18
No.71263 59

Rerka Tower.
(Shdhptir) Centre of highest tower.
A 32 16 478

L 17 27
No.713187 79

Revenue Survey Pillar,
(Gujrdt) At junction of boundaries of Lala-ki-
pindi, Murdl4 and Jaisukh villages.
A

32 30 44'1

L 73 39 33°7
No. 124
Riréna, XX VII,
(Vide page 6—q.)
A 3121 2308
L 73 15 52°68
H 637
h 30
No. 33
Roatéla, L.
(Vide page 10—q.)
A 33 10 3668
L 73 37 42'87
H 2147
h 2
No. 60

Roshishédni, XXV,

(Vide page 6—a¢.)
A 31 13 54°62
L 73 34 3585
H 655
k 37
Nos. 26, 28

R. 8. (Revenue Survey) Platform s.
(Gijrdamwdld) At junction of villages Midn
Mator4, Baré Mntorz, Hazir{ and Lorangi.

32 1 868

.L 327 50'8
No.7116 73599

Rurilla, XXIV.
- (Vide page 6—q.)
A 31132017
L 73 23 57°54
H 649
h 30
No. 25

(Gogaird) Flag on roof of Moti Banif's three-
storied house in village which isabout 1'50 miles
from its old site ; thanah and tahsil Saiyidwald.

A 31 72481
L 73 32 53'98
Nos. 95, 96

Sajédd Tomb,
(Qdjrdmodld) Large domed.
A 31 56 500
i 73 43 59'7
No. 117

Salabat s.

(Gogaird) On top of ahouse inthe hamlet
belonging to and about 500 yds. W. of village
so called; thinah Chochak, tahsil Gogaird. Murk-
ed by a circular platform with circle and dot.

A 31 8 12°78

L 73 39 46°06

Nos. 184, 185

Salt Range No. 1, Dome
(Jhilam) Of small building with enclosure.
A 32 38 586
L 72 44 380
Nos. 132, 133

Salt Range No. 2, Tomb,
(Jhilam)  Or house.
32 41 2272
L 72 45 418
Nos. 134,135

Salt Range No. 8, Tomb.
(Jhilam) Centre of lantern-like dome.
3241 55
L 72 50 27°9
Nos 136, 137

Salt Range No. 4, Cairn.
(JAilam) On central and highest of 3 peaks.
A 32 42 50°1
L 72 %0 339
Nos. 138,139

Salt Range No. 5, Cairn
(Jhilam)  Of stones.
32 40 394
L 72 58 139
Nos. 140, 141

Sandrénf s.

(Gogaird) On top of Zamindér’s high paké
house ; thinah Bich4, tahsil Saiyidwals. Mark-
ed by a small circular platform 6 in. high with a
circle and dot.

A 31131732

L 73 45 2922

No. 161

(Jhang) On a mound 075 of a mile N.E. of
Bahddurkot village. A platform 6 ft. high and
6 ft. square with 2 ft. foundation, marks

tion,

A 30 59 9'81
L 72 0948
No. 222

Sétgarra, XX.

(Vide page 6—@.)
i 30 54 47°44
73 32 5727
H 636
3 2r
Nos. 20, 22
Sétgarra Town Flag,
(@ogaird) On Mir Sing’s empty house.
3055 ©9

33317
No.794 74

Sawi 8.
(Gogaird) In the Kachi, about 0'50 of a mile
8.E. of the ruined village so called. Marked by
a kachd platform.
30 33 42°90
L 72 37 22°70

Shédiwal s.
(Lakor) Ona house in centre of village belong-
ing to the headman ; thénah and tahsil Lahor,
Marked by a peg driven into the wall,
}ﬁ 31 30 32'73
74 15 39°'53
No. 178 95

Shéh Tkkd s.
(Gogaird) Old rejected station, on the mound
at the foot of which lies the village so called ;
tahsil Hujrd., Marked by a peg driven in.
30 34 5683
L 73 32 4411
Nos. 81,82

Shéhjamél, XXX VIII.,
(Vide page 8—a.)
32 1 3803
73 36 15°56
710
25
No. 45

S >

Shéhjiond s.
(Jhang) On top of Santi Banié’s house about

the centre of village so called.
A 31 31 12°63 -
L 92 22 48'64
No. 210

o
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)
Name of station, district, description, Name of station, district, description, Name of station, distriot, description,
co-ordinates &c. co-ordinates &c. co-ordinates &c.
-] Shéhpér Dome. Shorkot s. Tdzipindi s.
(La.ar) (Jhang) On top of house situated on a very [ (Jhang) Ona mound about 0-25 of & mile W.
o r ¥ high mound apparently the site of a large fort. | of Maustir-8idl village.
A 3127 331 ) o L4
L 74 15137 A 30 49 5851 A 31 83713
Nos. 196, 197 L 72 6 4323 L 72 13 39'34
Nos. 245, 246 No. 217
Shib})ﬁr 8.
(Lakor) On top of highest house in village ; | Sukhptr Flag, Tobdh s.
thénah Kéns, tahsfl Lahor. (Qogaird) On a Zamindér's kaché house in vil- | (Gogaird) About 0-50 of a mile 8. of the well
A 31 28 096 lage. 8o called. Marked by a kaché platform.
L 74 143484 A 30 33 35°8 A 30 33 27'13
No. 176 L 7336 69 L 72 40 30'74
No. 80
Shé-Kot, XX X. Tomb in Jungle.
(Fide page T—¢.) Sundéh s, (Gogaird)
i A 31 34 12°51 (Gogaird) About a mile N.W. of the well so A 30 41 37'7
L 73 30 13°13 called. Marked by a kaché platform. L 7339 84
H 771 A 30 31 2°01 No. 92
h 4 L 72 39 2°97 .
No. 81 Tomb of Mirzé Sukéli.
Sundar s. (Gujrdl)x Centre of dome, 88 o; Hel4 t.s.
Shémgarh Flag, (Zahor) On s high old brick-kiln sbout 500 , 32 28 484
i Zam{n i ds. W. of the vil ; thdnah Kénd, tahsil .
(Gogaird) On Zamindéc's high square kachi | T4 Wry2l fhe MRS o er's . high and Nos 3an 128 ¥
A 3027 32°6 sbout 4 ft. in diameter, with marks. ?
L 73 29 16°'1 '}‘ 31ar 32.02 Tch s.
Nos. 71,72 No.7i470 9 422 glllt:dsy) On a three-storied house in village so
Shaténwild . A 31 8 262
(Jhang) On a mound about 150 miles S.W. of | Surab h.s. L 73 1 216
Pir Abdul Rahmén village. (Shdhpsir) No. 221
A 30 44 335 1 31 56 15°90
- 7149 59'86 72 49 22°07 Vigréna-Sidl s.
No. 227 No. 203 (ngtrfug) On s mound N. of Bhirwélé well
owned by Bénd4.
Shergarh Tomb, A 31 32 47°57
(Gogaird) Dome, N. of town. L 73 19 0O'50
i 30 49 50°§ No. 216
73 46 50
1%.’9].4 o4
J. B. N. HENNESSEY.
September 1874,
*
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SUTLEJ SERIES.
INTRODUCTION.

On the completion of the revision of the Great Indus Series, Lieutenant J. Herschel,
R.E. was instructed by the Surveyor General to carry an oblique series of triangles, with
the 36-inch theodolite, along the left bank of the Sutlej, to tie up the meridional series
running through the Panjib, and to form a basis for future triangulation into the deserts of
Sind and Ré4jputdna. This Chain of Triangles, which is single throughout, emanates from
the Great Indus Series, and follows the left bank of the Sutlej from its junction with the
Indus, near Mithankot, to a side of the Gurhdgarh Meridional Series, near Ferozpir. The
series was commenced under the instructions of Colonel A. S8cott Waugh, R.E., in the field
season of 1860-61, and was completed at the close of the field season 1862-63 under the orders
of Major J. T. Walker, R.E., who was appointed to officiate as Superintendent of the Great
Trigonometrical Survey on Colonel Waugh’s retirement from the service in March 1861.

The Sutlej Series originated from the side Shahpur—Lanjiwér of the Gola polygon of
the Indus Series, but as it was afterwards connected with the side Lanjiwar—Téra of the same
polygon, the four first triangles of the Sutlej Series have been incorporated into the Kahiri,
Gola and Dago (triple) polygon of the Indus, thus converting the figure into a polygon
with four centres, the observations and reductions of which are given in the records of the
Indus Series. The Sutlej triangulation is therefore considered to emanate from the side
Lalawali to Chuharlér.

During the early part of the field season of 1860-61, Lieutenant Herschel was em-
ployed with the main portion of the establishment, in

8’;”" 1860-61. revising certain small portions of the Indus triangulation
ERSONNEL. . . . s
i . . which had been executed with a 24-inch theodolite and
Lieutenant J. Herschel, R.E., 2nd Assistant. . . .
Mr. J. W. Armstrong, Civil lat Assistant. which gave unusually large re-entering errors. While
» G.J. Ryall, 1st class Sub-Assistant. . . . . .

» W.F. Trotter, 2nd class  do. this revision was being carried on, a party under Mr.

Armstrong proceeded to Mithankot to select stations
and build towers on the line of the Sutlej. Consequéntly, on the completion of Lieutenant

Herschel’s work on the Indus, the approximate operations on the Sutlej Series were in a
sufficiently advanced state to allow of the principal observations being commenced without
delay. In the beginning of February 1861, therefore, Lieutenant Herschel commenced the
measurement of the final angles, which was proceeded with steadily till the end of March,
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though slowly, for an almost uninterrupted continuance of winds from the desert, kept the
atmosphere in a more or less hazy state during the whole time. Observations were taken at
11 principal stations, forming 11 triangles which extend over a distance of about 50 miles and
cover an area of 563 square miles. A few secondary points of importance were fixed and
the usual system of reciprocal vertical observations was pursued. Lieutenant Herschel took
astronomical observations for the direct determination of azimuth at Faphra T. 8., about 40
miles from Mithankot. The field operations were brought to a close at Chanikhén T.S., on
5th April 1861, on which date Lieutenant Herschel and his party commenced their march to
quarters, arriving at Dehra early in May. ,

Mr. Armstrong made good progress in the approximate operations; 38 stations were
selected, the rays between them cleared, acd 18 towers built by him and his assistant Mr,
G. Ryall, who had been employed during the early part of the season in preparing the figures
of the southern section of the Indus Series for revision. By the end of March, the approxi-
mate series was extended over a direct distance of 200 miles, to the vicinity of Pdk Patan at
the southern extremity of the Jogi-Tila Series, with which a symmetrical junction was effect-
ed. Mr. Trotter acted throughout the field season as Lieutenant Herschel’s assistant in the
office and observatory. He subsequently resigned his appointment in the survey department,
on obtaining an Ensign’s Commission in H. M’s. 34th Regiment.

During the field season of 1860-61, the levelling operations under Captain B. R. Bran-
fill, were extended from the Indus Series along the proposed line of the Sutlej Series to Feroz-
pir; thence, to Ludhidna and Ambélla, to close eventually on the Dehra Din base-line. The
levels diverge from the Indus Series at Murghai bench-mark in the Dera Ghézi Khén district,
cross the Indus a few miles below Mithankot and traverse the district roads vid Ahmadpir,
Bhéwalptr and Bhawalgarh to Ferozpiir : thence, they proceed along the Grand Trunk road
to Ambélla, where the season’s operations were closed. Only a few of the principal trigono-
metrical stations of the Sutlej Series were ready to be connected when the levelling operations
were carried through the Bhéwalptr state : stone bench-marks were therefore fixed at dis-
tances of 10 to 12 miles apart for eventual connection with the triangulation, and the heights
of the most permanent milestones met with by the road side were also determined for future
reference by Canal or other Engineers engaged in levelling operations. The length of the
main line levelled over during the season was 455 miles : of this distance, the first 100 miles
was executed by three independent observers, Captain Branfill, Mr. Carty and Rdmchand.
The remaining portion was levelled over independently by Captain Branfill and Mr. Carty,
while Rdmchand executed 175 miles of branch circuits, connecting the trigonometrical sta-
tions of the Sutlej Series, from its origin as far as Bhédwalpir.

Owing to the unprecedented duration of the rains in 1861, the party did not take
the field till 13th October, when it marched »id Am-

Season 1861-62.

PERSONNEL. bélla and Ludhiéna to Ferozptr. Shortly before reach-

{'xi:.".'r‘f"{'vzr’.t g;,gf:;f.};elb RE, It ::f:i:?t' ing Ferozptr, Lieutenant Herschel and Mr. Armstrong
¢ G. J. Ryall, 1st Class Sub-Assistant. connected the Dardoli and Tamélawila towers of the
n J.T.Burt, 8rd Class  do. Gurhégarh Meridional Series, by simultaneous vertical
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observations, with the bench-marks at Dagru and Kalian, the heights of which had been
determined the previous season by the levelling operations. After this, a detachment,
under Mr. Armstrong, branched off southwards to continue the approximate series, while
the main party proceeded by water down the Sutlej to the station where work had been closed
the previous season near Ahmadpir.

Principal observations were commenced af Salikhel T.S. on 23rd November and con-
tinued till 12th April, during which time the triangulation was extended over a distance
of about 150 miles in length, to the vicinity of the Jogi-Tila Series, by 27 triangles compris-
ing an area of 1,400 square miles.

The southern flank of the series rests on the sand hills skirting the desert, while the
northern flank is in the lowlands which are periodically inundated by the Sutlej: thus the
greater portion of the rays traverse moist jungles of tamarisk and long grass, alternating with
ridges of sand, forming a combination which proved peculiarly troublesome in disturbing the
atmosphere, and causing lateral refraction to perplex and weary the observer and impair his
measures. A large proportion of the angles were measured by night only, on account of
imperfect visibility of the signals during the day; this considerably retarded the progress of
the work.

Lieutenant Herschel has given the following interesting table as a test of the accuracy
of his work. His mean triangular error is 0”53, and in 85 angles his mean probability of
error is 0"°25 between extremes of 0”10 and 0”-38.

A MAXIMUM DIFFERENCE BETWEEN OBSERVATIONS.

B 4 ” 4 ,” ” " 7" " YU
e IS I A IR - A A I B A [ S
aet. 1” 2" 8” 4!’ 6’ 6[' 7Il 8” 9”
2 1 0 0 0 0 0 0 0 0 1
3 223 | 251 23 0 0 0 0 0 0 567
4 3 13 65 22 1 0 0 0 0 104
b 0 b 4 29 13 1 0 0 0 52
6 0 0 0 b 11 6 3 0 0 24
7 0 0 0 0 0 0 0 0 0 0
8 0 0 o] - 0 0 0 0 1 0 1
9 0 0 0 0 1 0 0 0 0 1
Total 227 | 269 | 162 56 26 6 3 1 0 750

Total 0" to 3” = 658. Total greater than 3” = 92,

In this Table the unit is a set of measures of an angle on a single zero, the arguments being A the
maximum difference between the respective measures forming a set, and B the number of measures.
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“Observations to circumpolar stars for the determination of azimuths of verification
were taken at Lidimsir and Mandresa, 71 miles apart, which were favourably situated for the
purpose, being on sand hills in a perfectly desert country, without any cultivation or water
within a considerable distance. Lieutenant Herschel introduced an improvement in the
referring marks then used in the survey department. Instead of having two apertures, one
for a lamp and the other for a heliotrope, he made both lamp and heliotrope illuminate the -
same piece of ground glass, the aperture of which was limited by a circular diaphragm of
diameter suitable to the distance. Thus one object is intersected instead of two, and there is
no flickering or unsteadiness of signal from wind or imperfect direction of heliotrope; there
is no dazzle from too bright a sun, nor total disappearance in its absence, for the mere reflec-
tion of the sky is sufficient to illuminate the glass intolerably clear weather, if the mark
is not too far off. One mile was found to be the best distance for such a mark.

All the principal towns and villages along the line of the series were fixed when prac-
ticable. Lieutenant Herschel reports that ¢ they are necessarily few in number, as the country
“is more and more thinly populated from Ahmadptr eastward as far as the British boundary.
“ From Bhéwalptr to Fazilka, the towns become fewer and of less importance, reaching a

“¢ climax of insignificance in Bhdwalgarh, the capital of nearly half the state, which is nothing
“but a hamlet without a single paka house in it; it derives its importance apparently from
“nothing but the prestige of an old ruined fort, and the residence in it of the temporary
“holder of the largest (but by no means the richest) Kérdéri in the states. The country
“js singularly poor in mosques, temples, tombs, or indeed prominent buildings of any
“kind.”

The approximate series, under Mr. Armstrong, was brought to a successful termination,
by the selection of 14 stations extending over a distance of 80 miles, forming a junction with
the Gurhégarh Meridional Series on the side Dhilan—Tam4ldwéla. The ray clearing and
tower building was energetically carried on by Mr. G. Ryall, who completed 26 towers by the
end of January, when he was deputed on secondary triangulation.

In September 1862, Lieutenant Herschel’s services being required at Head Quarters,
the charge of the party was transferred to Mr. George

"";"" 1862-63. Shelverton, who during the previous season had brought

e the field operations of the Gurhdgarh Meridional Series

M G T pall Benior " Sub-Assataat to a termination. The party took the field as usual in
. %‘{'&ul,l Pyl October and during the course of the field season the

triangulation was brought to a successful conclusion by
its junction with the Gurhédgarh Meridional Series.

-The out-turn of work consisted of observations from 27 principal stations, all towers,
forming 29 triangles which extend over a distance of 112 miles and embrace an area of 1366
square miles. The trigonometrical levelling was tested with the bench-mark at Akbar-da-
Biinga (a principal station of the Jogi-Tila Series) near Bhdwalgarh, at Nir Shah Bodla, 40
iles further to the north-east, and again at Taméldwéila T. 8. one of the terminal stations
of the Sutlej*Series. An Azimuth of verification was observed at Jambhera T. 8.

* 7/
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Secondary triangulation in connection with the operations of the Sutlej Series.

In the field season of 1861-62 Mr. George Ryall carried a chain of triangles, about 30
miles in length, from the principal side Jhok-Godri of the Sutlej Series with a 12-inch theodo-
lite and connected it with the Multdn minor triangulation which emanates from a principal
side of the Indus Series and was executed with a 14-inch theodolite by Mr. J. W. Armstrong
during season 1859-60: the results have been divided into two portions, all on the right bank
of the river Chin4b having been allotted to the Indus Series, and all on the left bank to the
Sutlej Series. The line of division falls near the town of Sher S8héh, situated on the Chinéb.

The Bhawalptr minor triangulation executed with a 12-inch theodolite by Mr. George
Ryall in season 1859-60, which emanates from a principal side of the Indus Series and is
partly interlaced with the Sutlej triangulation, is divided into two portions. All on the
right bank of the Chin4b is allotted to the Indus Series, and all on the left bank to the Sutlej
Series: the division lies near the junction of the Sutlej with the river Chin4b.

In 1861-62 Mr. J. W. Armstrong executed a minor triangulation from K4jkot-
Khéngarwald, a principal side of the Jogi-Til4 Series, over a distance of about 80 miles,
with a 14-inch theodolite, following approximately along the river R4vi and the line of
the Lahor and Multén Railway, and fixed en route the towns of Harapp4, Chechéwatni,
Tulamba and Makdimpur. In 1862-63 this secondary series was extended a further distance
of about 130 miles by Mr. F. Bell with a 12-inch theodolite along both banks of the river
Chindb, when he fixed the towns of Uch, Jhang and Maghidn4, closing upon the principal
side Chiniout-Hudjan of the Jogi-Til4 Series on the north. The errors generated in these oper-
ations have been duly dispersed. ,The whole length of this minor triangulation is about
210 miles : it has been allotted to the Jogi-Til4 Series, and will be published in the synopsis
of the results of that series.

In 1862-63 Mr. George Ryall carried a chain of triangles northwards, from the prin-
cipal side Bahamniwél4-Dipoldn4 of the Sutlej Series, with a 7-inch theodolite and fixed the
positions of Lahor, Mifnmir and Amritsar, as well as the towns of Mamdot, Kanganpura,
Chinién, Thdman, Kastr, Lulidni, Waltoha, and Padhdna. The length of the series to its
junction with the principal side Jandoki-Rabz4 of the Gurh4garh Series is about 90 miles ; and
the discrepancies generated have been duly dispersed. The triangulation south of Kasir has
been allotted to the Sutlej Series, and that portion north of the above named town, to the
Gurhdgarh Series; the latter will be published in the synopsis of the results of that series.
During the same season Mr. G. Ryall carried on a net-work of minor triangulation on the
south flank of the Sutlej Series, and connected therewith several of the external points inter-
sected from the principal stations. The towns fixed by him are Mirzdw4l4, Abohar, Malaut,
Kot Bhaf and JThiimbé.

In 1862-63 Mr. M. C. Hickie, first of all carried on a minor triangulation with a 7-inth
theodolite (west to east) parallel to the north flank of the Sutlej Series, and afterwards car-

)
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ried it up north, and connected his work with the minor triangulation brought down from
the Gurhigarh Series by Mr. A. W. Donnelly during season 1860-61 to fix Ferozpiir, and one
of the points common to both, is the conspicuous chimney of the gun-foundry in the station.
Of some of the minor operations lying intermediately between the Sutlej and the
Gurhégarh Series, it has been found convenient to allot a portion to each.
All towns and points of importance visible from principal stations, were fixed by ob-

servations taken to them from two or more stations with the great theodolite.

January 1875. H. KEELAN.



Arain
Bahamniwaila
Bakhidera
Binawila
Bangar
Berwila
Bhigsar
Bhangewild
Chanikhin

Chuharlar .
(of Great Indus Series.)

Ditekhan

Dhabbar . .
(of Jogi-Tild Meridional Series.)

Dhilan . .
(of Gurhdgarh Meridional Series.)

Dipoldnd
Faridkot
Fategarh
Fatteh
Gaddan
Gajidn{
Ghalld
Godri
Gosain
Hateji
Jbambhera
Jhandwila
Jhok

Jhil4n . .
(of Jogi-T{é Meridional Series.)

SUTLEJ SERIES.

ALPHABETICAL LIST OF STATIONS.

XXVIIL Jiwan
XL. Joiriwila
. XVI. Josar
.  XXXIX. Kabirwila
XXXTII. Kaimsir
XXYV. Kanda
XLI. Kandéani
XLIV. Karnikhera
V. Katera
LXXXIII. Khénbela
xi, | Khird
v Lidimsir
Lalawali
LXVIIL. (of Great Indus Series.)
Magreja
XXXVIII. Mémideh . .
XLVL (of Jogf-Tild Meridional Series.)
XXXIV. Mandresa .
XXIX. | oo i sy
XVIIL Mikantsingwala
XXXT. Nandlil
XXIV. |- Nathal
XIV. Nirkanch
XIIT. Paphri
X. Pirhar
XXXTII. Sélikhel
XXXV. Shekhwahén .
XT1I. Tamalawala . .
Iv. (of Gurhégarh Meridional Series.)
T4miwsli

XXVI.
XLII.
XXviI.
XV.
XIX.
XXT.

L
XXXVI.
XXXVII
IT.

XLV.
XVII.
LXXXIV.

.
I

XXX.
VIII.
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LXXXIII
(of Great Indus Series.)

LXXXIV
(of Great Indus Series.)

I

I
III
v
v
VI
VII
VIII
IX
X

XI
XII
XIII
X1V
XV
XVI
XVII
XVII
XIX
XX

XX1I
XXIII
XXIV
XXV
XXVI

SUTLEJ SERIES.

NUMERICAL LIST OF STATIONS.

——
Chubharlér. XXVII
Liliwali, | XX Vit
XXIX
Kandari. XXX
Khaénbels. XXXI
Magrejd. | XXXII
Paphrd. | 1
Chanikhén.
Sélakhel. | 1V
Pirhar. v
Nandlal.
Nirkanch. VI
Hateji. XXXIII
Ditekhén. XXXIV
Jhok. XXXV
Gosain. XXXVI
Godri. XXXV
Kabirwal4. XXXVIII
Bakhidera. XXXIX
Léadimsir. XL
Gaddan. XLI
Kaimsir. XLII
Tamiwali. XLIII
Kand4. XLIV
. Shekhwahin. XLV
Nathal. XLVI
Ghalla. LXVIII
Berwila. LXX
Jiwan.

Arain.
Josar.
Fatteh.
Mandresa.
Gajiani.
Bangar.

Mémideh.
(of Jogf- 'I‘ilzi Meridional Series.)

Jhilén.
(of Jogi Til4 Meridional Series.)

Dhabbar.
(of Jogi -T{l4 Meridional Series.)

Moni-Dhai.
(of Jogi -Til4 Meridional Series.)

Jhambhera.
Fategarh.
Jhandwala.

. Karnikhera.
Katera.
Dipoléna.
Béindwala.
Bahamniwila.
Bhégsar.
Jodriwala.
Mikantsingwala.
Bhangewila.
Khéra.

Faridkot.

Dhilan.
(of Gurhégarb Meridional Series.)

. Tamailawila.
(of Gurhigarh Mondmml Series.)
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SUTLEJ SBERIES.

DESCRIPTION OF STATIONS.

LXXXII.—(Of Great Indus Series). Chuharldir Tower Station, lat. 28° 53', long.
70°4Y’, is situated about 4 a mile east of a hamlet so called. The town of Fattehpir lies about
2 miles to the S.W., and that of Kadirpir about the same distance to the N.W.

The pillar is perforated, and 24 feet high. It has a mark-stone on the ground floor.

LXXXIV.—(Of Great Indus Series). Lalawali Tower Station, lat. 28° 43, long. 70° 42’,
is situated in the Bhawalpur territory, within the small village from which it takes its name.
The town of Khénpir is about 5 miles to the south.

The pillar is perforated, and 30'96 feet high. It has a mark-stone on the ground floor.

I. Kanddni Tower Station, lat. 28° 50', long. 70° 50, stands on a tract of open jungle in
the Bhawalpur territory, about 3 miles . of the town of Paka-Lar. The small village after
which the station is named is about 1 mile to the E.

The pillar is perforated, and 259 feet high. It has a mark-stone at level of ground floor.

II. Khénbels Tower Station, lat. 28° 59’, long. 70° 47', is situated about 1} miles N. of
the town of the same name, in the Bhiwalpiir territory.

The pillar is perforated, and 259 feet high. It has a mark-stone at level of ground floor.

III. Magreja Tower Station, lat. 28° 57, long. 70° 57, is situated close to a hamlet of
the same name, in the Bhdwalpiir territory. The town of Alldbdd is distant about 1% miles
to the W.

The pillar is perforated, and 30'5 feet high. It has a mark-stone at level of ground floor.

IV. Paphrd Tower Station, lat. 29° 6', long. 70° 52', is situated about 14 miles N.N.W,
of the village of Miani, in the Bhawalpir territory.

The pillar is perforated, and 250 feet high. It has a mark-stone at level of ground floor.
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V. Chanikhin Tower Station, lat. 29° 5, long. 71° 3, is situated in the Bhiwalpiir terri-
tory, on an extensive tract of low jungle. The town of Chanikhdn-ki-got lies 0'6 miles to the N.

The pillar is perforated, and 285 feet high. It has a mark-stone at level of ground floor.

VI. Silikhel Tower Station. lat. 29°13', long. 71° 0/, is situated about } of a mile W.
of a hamlet of that name, in kardari Jhalari, near Utch, of the Bhdwalpir territory. The village
of Jhalari lies about 2 miles S:5.E. of the station.

The pillar is perforated, and 26-1 feet high. It has a mark-stone at level of ground floor.

VII. Pirhdr Tower Station, lat. 29° 11’, long. 71° 10/, stands on one of a number of

sand hills in the neighbourhood of the village of that name; kardari Gospir, of the Bhdwalpar

territory. The adjacent villages are,—Pirhdr, about § of a mile S.S.W., and Dhingana, about
1 mile WS.W.

The pillar is perforated, and 12-2 feet high. It has a mark-stone at level of ground floor.

VIII. Nandldl Tower Station, lat. 29° 19', long. 71° 9, is situated in the Bhiwalpir
territory, and stands on the low cultivated lands adjoining the Panjnad river. The adjacent
places are,—the town of Khairpir, about 3 miles to the N.E., and the village of Nandldl, 1-2
miles to the SS.E. e

The pillar is perforated, and 29-0 feet high, It has a mark-stone at level of ground floor.

IX. Nirkanch Tower Station, lat. 29° 14’, long. 71°19’, is situated in the Bhdwalpir
territory, on a level tract of low jungle, to the north of the town of Ahmadpidr. The station
derives its name from a few huts to the S.W. The adjacent villages, with their distances and
bearings, are,—Malkina, 23 miles W.N.W., and Pirwa, about the same distance to the E.

The pillar is perforated, and 29-6 feet high. It has a mark-stone at level of ground floor.

X. THateji Tower Station, lat. 29° 22’, long. 71° 20/, stands on a cleared spet in an
exceedingly dense jungle bordering on the river Sutlej, and takes its name from the village

of Hateji, which lies about 2 miles to the W.S.W. The station is in the Bhawalpir territory.
The pillar is perforated, and 281 feet high. It has a mark-stone at level of ground floor.

XI. Ditekhin Platform Station, lat. 29° 15', long. 71° 27/, is built on the summit of one
of a group of sand hills locally known as D.ite-wald-tiba, and situated in the Bhawalpir territory.
The village of Mobéirakpir, which contains a small mud fort, is about 09 of a mile to the E.

The pillar is solid, and has a mark-stone at its upper surface.

XII. Jhok Tower Station, lat. 29° 25’, long. 71° 32', stands on the northern bank of the
river Sutlej, and within the village of that name, in thana J elalpr, tahsil Lodhran, zilla Mooltan.

The pillar is perforated, and 27-8 feet high. It has a mark-stone at level of ground floor.

XIIL. Gosain Tower Station, lat. 29° 16’, long. 71° 38, is built on an artificial mound
about 7 feet high, which stands on a sand ridge of considerable height and extent, in the

- L4
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Bhéwalpir territory. The circumjacent places, with their distances and bearings, are,—the town
of Khdngah, about 3 miles to the N.W.; the village of Mehruwali, about 24 miles to the W.S.W,,
and the hamlet of Gosain-da-bahi, about 14 miles to the W.

The pillar is perforated, and 205 feet high. It has a mark-stone at level of ground floor.

XIV. Godri Tower Station, lat. 29° 25', long. 71° 43/, is situated in the Bhdwalpir terri-
tory, and stands on the low cultivated lands which lie between the town of Bhawalpir and the
river Sutlej.

The pillar is perforated, and 343 feet high. It has a mark-stone at level of ground floor.

XV. Kabirwalda Tower Station, lat. 29° 17’, long. 71° 50, is situated in the Bhiawalpar
territory, and stands in the desert to the S.E. of the town of Bhiwalpir, and about # a mile
N.W. of a well from which it takes its name.

The pillar is perforated, and 23-7 feet high. It has a mark-stone at level of ground floor.

XVI. Bakhiderd Tower Station, lat. 29° 27’, long. 71°54/, is situated on the site of an
ancient fort, and stands on one of a group of sand hills which have apparently been used for
ages as a burial-ground. The station is in the Bhawalpir territory; the small town of Bakhi-
derd, on the river bank, being distant from it about half a mile to the N.

The pillar is perforated, and 149 feet high. It has a mark-stone at level of ground floor.

XVIL Ladimsir Tower Station, lat. 29°22’, long. 72° 2', stands on the summit of one
of a group of sand hills in the desert east of Bhdwalpir. It is in the Bhawalpir territory.
The village from which the station takes its name is distant about § of a mile to the N.E.

The pillar is perforated, and 101 feet high. It has a mark-stone at level of ground floor.
XVIIL. Gaddan Platform Station, lat. 29° 29’, long. 72° 4/, is situated in the Bhawalpir

territory, and stands on a high sand ridge overlooking the low cultivated lands in the vicinity
of the river Sutlej. The village of Shah Mahomed-ki-got is about  of a mile to the N.E.

The pillar is solid, and has a mark-stone at its upper surface.
XIX. Kaimsir Tower Station, lat. 29° 25', long. 72° 11’, is situated in the Bhawalpir

territory, and stands in the desert about 7 miles S. of the village of Asrani. There is a well
about 1} miles to the N.

The pillar is perforated, and 10-8 feet high. It has a mark-stone at level of ground floor.

XX. Témiwali Platform Station, lat. 29° 34’, long. 72° 15', is situated in the Bhawalpir
territory, and stands on a high mound forming part of the coast line of the desert. The town
of Khairpir is distant about 14 miles to the E.

The pillar is solid, and has a mark-stone at its upper surface. -

XXI. Kandi Tower Station, lat. 29° 28, long. 72° 22/, is situated in the Bhawalpir
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territory, and stands in the desert about 10 miles S.E. of the town of KLairptr. There is a
well about 2 miles to the W.

The pillar is perforated, and 204 feet high. It has a mark-stone at level of ground floor.

XXII. Shekhwaliin Tower Station, lat. 29° 38, long. 72° 24’, is built on the summit of
a small sand hill situated about a mile S.W. of the village of that name, in kardari Got-Kaim-
Rais, of the Bhdwalpir territory. The town of Got-Kaim-Rais is distant about 5 miles to

the N.E.
The pillar is perforated, and 154 feet high. It has a mark-stone at level of ground floor.

XXIITI. Nathal Tower Station, lat. 29° 32/, long. 72° 32', is situated in the Bhdwalpir
territory, and stands in the desert about 11 miles S.S.E. of the town of Got-Kaim-Rais, and
about the same distance S.E. of Shekhwahdn.

The pillar is perforated, and 21'7 feet high. It has a mark-stone at level of ground floor.

XXIV. Ghalld Tower Station, lat. 29° 41’, long. 72° 3%, is situated in the Bhiwalpir
territory, and is built on the borders of the desert. The well from which the station takes its
name is distant about a mile, and the town of Hasilpir about 3 miles to the E.N.E.

The pillar is perforated, and 20-3 feet high. It has a mark-stone at level of ground floor.

XXV. Berwili Tower Station, lat. 29° 3¢', long. 72° 42, is situated in the Bhiwalpur
territory, and stands in the desert, at a distance of about 11 miles S.S.E. of the town of
Hasilpiir.

The pillar is perforated, and 151 feet high. It has a mark-stone at level of ground floor.

XXVI. Jiwan Tower Station, lat. 29°46’, long. 72° 43’ is situated in the Bhawalpiir
territory, on an open tract of partly cultivated country lying between the desert and the culti-
vated lowlands adjoining the river Sutlej. The town of Hasilpir lies about 7 miles to the
WSI.W. '

The pillar is perforated, and 254 feet high. It has a mark-stone at level of ground floor.

XXVII. Arain Tower Station, lat. 29° 41, long. 72° 53', is situated in the Bhawalpdr
territory, and stands in the desert at a distance of about 5 miles S.E. of the town of Mobirakpiir.
The pillar is perforated, and 257 feet high. It has a mark-stone at level of ground floor.

XXVIIL. Josar Tower Station, lat. 29° 51’, long. 72°53', is situated in the Bhawalpar
territory, and stands on the edge of the barren tract of country adjoining the desert proper.
The large village of Chisti is about 2 miles to the south, and that of Mata Jedhu about the
same distance to the N.N.W.

The pillar is perforated, and 200 feet high. It has a mark-stone at level of ground floor.
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XXIX. Fatteh Tower Station, lat. 29°46', long. 73° 1, is situated in the Bhiwalpir
territory, and stands in the desert at a distance of about 7 miles S.E. of Mari Shouksha.
The pillar is perforated, and 15-6 feet high. It has a mark-stone at level of ground floor.

XXX. Mandresa Tower Station, lat. 29° 55, long. 73° 2, is situated in the Kisimki
kardari of the Bhdwalpir territory, and stands on a tract of low thorn jungle skirting the edge of
the desert. The hamlet from which the station takes its name is distant about 2 miles to the W.

The pillar is perforated, and 24'8 feet high. It has a mark-stone at level of ground floor,

XXXI. Gajidni Tower Station, is situated in lat. 29° 51’, long. 73° 11’, and in the Bhi-
walpir territory. The circumjacent villages, with their approximate distances and bearings,
are,—Solona Teba, 3 miles to the N.W.; Kapiranwila, 3 miles to the N.N.E.; Wariamwiila,
3% miles to the N.; and Nursurka, 23 miles to the W.

The pillar is perforated, and 150 feet high. It has a mark-stone at level of ground floor.

XXXII. Bangar Tower Station, lat. 29° 59’, long. 73° 10/, is situated in the Bhiwalpir
territory, and is distant about 5 miles to the E.S.E. of the village of Kasimki.

The pillar is perforated, and 252 feet high. It has a mark-stone at level of ground floor.

L—( Of Jogt-Ttld Meridional Serics). Mamideh Tower Station, lat. 29° 55, long. 73° 21",
is situated in the naibkardari of Chaveka, kardari of Bhiawalgarh, state of Bhawalpir, on a ridge
of sand, about two miles south-west of certain cattle-sheds, after which the station is called.
There is no village to be seen within a radius of ten miles of the trigonometrical point.

The pillar is perforated ; its height above the mark-stone is 14:29 fect.

IV—(0f Jogi-Tild Meridional Series). Jhildn Tower Station, lat. 30° 3, long. 73° 17,
is situated in the thana of Chaveka, kardari of .Bhiwalgarh, state of Bhawalpir, about a quarter
of a mile to the south of the little village of Jhiilin.

The pillar is perforated ; its height above the mark-stone is 20°10 feet.

V.—(0f Jogi-Tild Meridional Series). Dhabbar Tower Station, lat. 30°3’, long. 73°39’,
is situated in the kardari of Bhiwalgarh, state of Bhdwalpir, on a sand hill, about a quarter of
a mile south by west of the little villuge of Dhabbar.

The pillar is perforated ; its height above the mark-stone is 2393 feet.

VIOL—( Of Jogt-Tild Meridional Series). Moni-Dhai Tower Station, lat. 30°13’, long.
73° 43, is situated in the naibkardari of Ramika, kardari of Bbiwalgarh, state of Bhiwalpiir,
on somewhat elevated ground, about 33 miles south by east of the village of Hassanwila,
and about 5 miles south by east of the village of Rateka.

The pillar is perforated ; its height above the mark-stone is 30-19 feet.

XXXTIII. Jhambherd Tower Station, lat. 30° 6, long. 73° 52, is situated about 1} miles
east by north of the little village of that name ; naibkardari of Ramiika, kardari Bhéwalgarh of
the Bhawalpir territory. ’

The pillar is perforated, and 23-1 feet high. It has a mark-stone at level of ground floor.
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XXXIV. Fategarh Tower Station, lat. 30° 16’, long. 73° 53, is situated about 2} miles
N.E. of the village and fort of Fategarh or Gaordana, in the naibkardari of Ramuka, kardari
Bhiwalgarh, of the Bhdwalpir territory.

The pillar is perforated, and 27-0 feet high. It has a mark-stone at level of ground floor.

XXXV. Jhandwald Tower Station, lat. 30° 13’, long. 74° 3, stands on a sandy rid;g'e
about 13 miles W. by N. of the little village of that name, in chaoki Arniw4la, thana and tahsil
Fazilka, district Sirsa.

The pillar is perforated, and 20-2 feet high. It has a mark-stone at level of ground floor.

XXXVI. Karnikherd Tower Station, lat. 30° 22/, long. 74° 1’, is situated about 1} miles

S. by E. of the village of that name, in thana and tahsil Fazilka, district Sirsa. The village of
Asufwila is about 2 miles to the N.W.

The pillar is perforated, and 20-3 feet high. It has a mark-stone at level of ground floor.

XXXVII. Katerd Tower Station, lat. 30°17’, long. 74° 11’, stands on the bank of a tank,
distant about 200 yards to the N. of the little village of that name, in chaoki Arniwila, thana
and tahsil Fazilka, district Sirsa. '

The pillar is perforated, and 25-3 feet high. It has a mark-stone at level of ground floor.

XXXVIII. Dipolind Tower Station, lat. 30° 28, long. 74° 9, stands on the remains of
a fort, and is situated in thana and tahsil F4zilka. of the Sirsa district. The station is distant

about % a mile to the SW, of the Dipoldna cattle-sheds, and about 2% miles S.E. of the large
village of Bihuk.

The pillar is perforated, and 25-8 feet high. It has a mark-stone at level of ground floor.

XXXIX. -Bénidw4ld Tower Station, lat. 30° 23, long. 74° 19, is situated in chaoki Arni-
wila, thana and tahsil Fézilka, district Sirsa. The village of Béndwala is about 1 mile E. by N.,
and that of Arniwala about 2 miles to the S.W.

The pillar is perforated, and 35-2 feet high. It has a mark-stone at level of ground floor.

XL. Bahamniwali Tower Station, lat. 30° 32', long. 74° 17’, is situated about 13 miles
S.E. of the large village of that name, in thana and tahsil Mukatsar, district Ferozpore.

The pillar is perforated, and 34-1 feet high. It has a mark-stone at level of ground floor.

XLI. Bhégsar Tower Station, lat. 30° 26’, long. 74° 26', is situated in the north-western
extremity of the village of that name, in thana and tahsil Mukatsar, district Ferozpore.

The pillar is perforated, and 304 feet high. It has a mark-stone at level of ground floor.
XLII. Joariwald Tower Station, lat. 30° 36', long. 74° 27', is situated rather more than

half a mile to the N.W. of the small village of that name, in thana and tahsil of Mukatsar,
district Ferozpore.

The pillar is perforated, and 29-2 feet high. It has a mark-stone at level of ground floor.
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XLIII. Mdkantsingw4la Tower Station, lat. 30° 28/, long. 74° 35', stands on a mound of
sand about 1 mile to the S.E. of the little village of that name, in thana and tahsil Mukatsar,
district Ferozpore. The town of Mukatsar is distant about 2 miles to the N.W.

The pillar is perforated, and 25-1 feet high. It has a mark-stone at level of ground floor.

XLIV. Bhangewald Tower Station, lat. 30° 38', long. 74° 37, is situated about half a mlle

E. by N. of the small village of Bhangew4ls, in thana and tahsil Mukatsar, district Ferozpore.
The pillar is perforated, and 302 feet high. It has a mark-stone at level of ground floor.

XLV. Khéard Tower Station, lat. 30° 32/, long. 74° 45, is situated in the territories of
the R4j4 of Faridkot, and stands on the bank of a tank on the eastern side of the village of
Khira,

The pillar is perforated, and 26°4 feet high. It has a mark-stone at level of ground floor.

XLVL Faridkot Tower Station, lat. 30° 40, long. 74° 48/, is situated in the territories of

the Réja of Farfdkot, and stands on a sand ridge about 350 yards to the S.W. of the large town
of that name,

The pillar is perforated, and 257 feet high. It has a mark-stone at level of ground floor.

LXVIIL—(Of Gurkdgarh Meridional Series). Dhilan Tower Station, lat. 30° 35’, long.
74° 56, stands on a high mound about 14 miles N.E. of the village of that name; thana and
tahsil Kot-Kupodra in the territory of the Réjd of Faridkot.

The pillar is perforated, and 20-0 feet high. It has a mark-stone at the ground floor.

LXX.—(0f Gurhdgarh Meridional Series). Tamaliwild Tower Station, lat. 30° 45', long.
74° 56°, is built on a small mound, distant } a mile S.W. of the village of Gill; thana Ghull,
tahsil, pargana and zilla Ferozpore.

The pillar is perforated, and 35:3 feet high. It has a mark-stone at the level of the ground.
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Note.—Consequent on modern alterations of district and other boundaries, the sites occupied by the stations
are now included in civil divisions of territory which differ frequently from the district, pargana or village, recorded
in the preceding descriptions of stations: a suitably modified statement of the sub-divisions in question is accordingly
given in the following table and is derived chiefly from the annual reports, up to 1874, made by the Civil Officials to
whose care the stations have been committed.

It has become customaryin modern times to erect a square protecting pillar at Principal Stations over the
circular pillar on which the large theodolite stood and which carries the true mark-stone; where this has been done
the square pillar bears a sufficiently accurate mark for Topographical and Revenue Survey purposes, so that it is
generally unnecessary to refer to the true mark-stone which thus remains concealed and protected.

No. Local name District Pargana &c. Village Remarks
LXXXIII [ Bhiwalpir Shewani Jauharwila Of the Great Indus Series.
LXXXIV ” Nawakot Lalawali Do.

I ” Pakélira Kandéni *
II » Khénbeld Rishaji
111 » Magrejé
IV » ’
v + » Sultdnwih Kotha Chani Mu-| *
1 hammad Khén
VI » Kérdari Jhalari| Salakhel
VII i » Sulténwéh Kindi *
VIII ” Nandlél
IX » Pirwéh Fakirawdli Jhok | *
X » Hateji
X1 ) Déte-wil-tiba ”
XII Multén Tah. Lodhrdn | Jhokutira
Tha. Jaldlpar
Par. Lodhran
XIII ] Bhéwalpiér
X1V »
XV ,
XVI »
XVII » Lédimsir
XVIII »
XIX »
XX »
XXI »
XXII » Kérdéri Got- | Shekhwahdn
Kaim-Rais
XXIII »
XX1V »
XXV "
XXVI -1 »
XXVII »
XXVIII .
XXIX »
XXX ” Klirdéri Késim-| Mandresa
XXXI »
XXXII » ,
1 " Kirdiri Bhé- Of the Jogi Tila Series. .
walgarh Néib-
kirdéri Cha-
veka
1V ” Kérdéri Bha- Deo.
walgarh Tha. ?
] Chaveka [N

Nore.—Tah. stands for Tahsfl, Thi. for Thinah and Par. for Pargana. .
# Visited by Mr. C. Lane of the @. T. Burvey during the season of 1866-67, put in thorough repair, protected and traneferred
by him to the charge of local officials.
4 No reports received from the Civil Officials in whose districte these stations lie.
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February 1874.

10¥*—g, '
No. Local name District Pargana &c. Village Remarks

A 3 Bhéwalptr Kérdéri Bh4- Of the Jogi Tila Series.
walgarh

VIII ” Kérdari Bh4- Do.
walgarh

4 Néibkérdéri

Ramiika

XXXIII ” » » Jhambhera

XXXIV J " ” »

* XXXV Jhandwila Sirsa Fazilka Jhandwila

XXXVI Asgafwila " » Asafwila

XXXVII | Katerdwila ” » Katerawilg

XXXVIII | Chak Dipoldna » ” Chak Dipoléna

XXXIX Béndwila ” ” Bindwiéla

XL Bammiwéla Firozpir Tah. Mukatser | Bamniw4la
Th4. Mohan-
key

XLI Bhagsar » Tah. and Thi. | Bhigsar
Mukatser

XLII Jowaherwila ” » Jowaherwila

XLIII Mikandsingwala ” » Mikantsingwala

XLIV Baghawala ' ” Bhangewila

XLV Faridkot Khéra

XLVI + ”

LXVIII ” Tah. and Th4. | Dhilan Of the GurhAgarh Series.
Kot-kaptira

LXX Gill Firozpir Tah. Firozpir | Gill Do.
Thé. Gh

Notr.—Tah. stands for Tahsil, Thé. for Thénah and Par. for Pargana.,
¥ No reports received from the Civil Officials in whose districts these stations lie,
J.B. N. H.
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PRINCIPAL TRIANGULATION—TRIANGLES.

*A3SS3INNIH N '8,°f

*s9Liag empu 4vexp) o) 03 urertedds ATYYXTPUE IITXXX'T SUOHUIS YL —'TLON

6zz.01 | g.gootS | 1vobe€L.b | 2S.9z LY 69 | L1. X1

otb.g | v.vottb | gSebivo.y | gE.LE 67 oF | gr1. x| o¥

t1%.6, | 6.L696F | gLE€969.¥ | 01.9G z¥ 65 | gI. X
126.6 | 0.€L70S | S¥E€10L.Y | L1.0G 0T 2& | oz. SAIXXXT Slixr| v.ilizg | So6GE€6L.% | 9g.LS of zg | +z. ) °X
GEG.01 | z.bzySS | g€orGri.v | 9.6V 6 19 | o=, JIIXXXT| gg |Vre.zi| 1.6¥5bg | gbtgbog.t | €21+ Lg | Gz. x| W
gzo.11 | ¥.95785 | 0coz159L.y | S1.07 67 99 | 1z. I 6zz.01 | g.gootS | 1vobzLl.b | 1£.6¥ +7 oF | ¥z. X
gvC.11 | 6.41665 | or€SLLLY | €1.1€ LT €L | 61, ITIXXXT 116.11 | 1.0809 | 119L€84.¥ | +6.L1 67 6§ | Cz. X
£€6b.6 | 0.z166% | oSorgbg.¥ | 6.8€ 66 G | 61. 1| gg |61b.1r| ¥.L6z09 |SG6gzoglt | €Lg €+ gS | Gz. ITX | e%
126.6 | 0.£4708 | SPEC10L.Y | g€.05 2€ € | 6I. I SLlax | balizg | S06S€6L.F | €€.5€ iy 19 | oz. 111X
ggo.o1 | £.£9z€S | z18borl¥ | 9v.LG 9€ 2§ | zz. 1 6z6.01 | 1.L0LLS |6gzTrIg9l¥ | 61.11 97 LS | ¥z, 1004
viv.11 | o.bgzog | 1gS00gl.¥ [ ob.Eb 1 Y9 | €z, II| gg |8ze.11| £.98765 | S¥S6zLLy | S9.1G g5 6S | bz. x| zv
gre.11 | 6.41665 | obESLLLY | gT.61 17 €9 | Ex. . 111 115.11 | 1.08409 | 1194EQL.Y | 91.LS ¥€ 79 | ¥z. AIX
L1g.01 | §.9S09S | EgrogbL.¥ | 6b.01 71 o..o 61. 1I ogy.11 | 9.bbgog | €z6lzgly | €€.41 1€ ¢S | Cz. 1IIIX
91€.6 | 0.gg16¥ | 8gGg169.¥ | So.1z ¥z £¢ | 61. 11| gg |81¥zr| 1.69559 |166991g.¥ | ¥4.65 €1 Lg | oz. AIX| 1
ggo.or | 4.69t€S |z1t¥gzl.y | gb.zz €z 09 | 61, Al 676.01 | 1.40LLS | 68zT19L.¥ | €6.2¥ v1 G | Cx. AX]| -
bri.ar | g.¥ELQS | LE6gRol.y [to.b €119 | €u. 111 Sor.r1 | S.9€0gS | 6og1g9l.¥ | Gg.1¥ Lz LS | +z. AIX
loz.11 | 9.€L16G |zgrizllb |So.06 0 79 | fz. Al| 1g |S919.-11| L.62819 |orlglglt | 1¥.2% 1§ 19 | S=. AX!| oF
L1g9.01 | G.9509S | €9zog¥l.y | 16.07 oF 9§ | €z. A og¥.11 | 9.bbgog | €zblrgly | ¥L.6G o¥ o9 | Sz. IAX
958.6 | €.L£0%G | LiYifo1l.ty wm.om bz 26 | 1%, Al tl€.6 | L¥gtby |ziltb6o.¥ | vo.€ 67 oF | 2z, AX
¥61.11 | C.+016S | Sozgrlilb |TT.9E 6 b9 | z=z. A| og |otP.z1| 8.+geS9 |1S9¥l1g¥ | oltb o1 ¥L | zz. IAX| 68
yri.ir | g.bELge | LS68R9Ll.Y | zg.9¥ ST €9 | zz. 1A Sor.it | 5.5698% | 609189L.¥ | go.z1 Y1 6F | z%. 1IIAX
1z1.11 | 7.8148S | vellgol¥y |26.5z 0 1L | 61. A €90.6 | 1.168LY | €26g6L9.¥ | Gr.6C oz +S | /1. IAX
9lz.6 | G.gL6gh | GGo0069.y | 17.L5 € 2§ | 61. IA| 6 |9i€o1| 6.18L¥5 |2LEogEl.t| GL.g€ 8T g9 { gI. IIAX| s8¢
998.6 | €.LS0tS | L¥1€91l.¥ | Lg.9f §G 9F | 61. - TIA tl€.6. | L¥ghoy | z1l¥b69.¥  00.9T o1 LS | L1. IIIAX
085.6 | G.zgGof | Gooobol.b | z€.67 £€G gb | zz. IA €16.g | €.g¥6¥b | €C1LlrGo.¥ | 91.L€ 6 €G | Gr1. 1IAX
996.11 | v.9z1€9 |or1z008.¥ | £€6.91 9 OL | 7%. TIIA| 8p |559.6 | §.9L60SG | 10LELoL.¥Y | 26.91 £€ 99 | or1. 1IIAX | ¢
121.11 | 2.8148S | ¥olligolb | G410 19 | zZ. I1IA €90.6 | 1.19gi¥ | €26g6L9.¥ | ©6.&6 Lz 6S | o1. XIX
€gg.o1 | £.6G+LS | 9€9E6SL.Y | 15.6¥ & of | 61. 1IA zGl.11 | o.050zg |g1blz6ly | €L.9 €¥ g9 | 1%z. IIIAX
g9t.6 | g.19¥6% | 969z¥bo.¥ | 6S.11 T +¥S | gr. IITA | 2% |L(frzr| o.9gobg | ¥9Slgog.v | 91.§ +€ 1L | 1%. XI1X| og
0gG.6 | G.zgGoS | Sooobol.b | 0z.6S 16 S§ | 61. XI €16.g | €.g¥6¥b | €€14zS9.¥ | 11.gb ¥ 1P | 1%. XX
ﬁ :
z1v.6 | 6.L696% | gLE€969.¥ | gG.g¥ ¥€ of | oz. IIIA 2G9.01 | 6.1v29S | £ogooSLl.¥ | 19.57 St €6 | Sz. XIX
oS1.11 | £.906gS | EPG10LlY | Co.1 b1 g9 | 1Z. XI| 9% |600.z1| +.SovEg | €9zizog. ¥ | Lg.7T 9F ¥9 | G%. xx| c¢g
€gg.o1 | 4.6G¥LS | 9€9C6SLY | LL.6 €1 €9 | 1%. X zGL.11 | 0.080z9 |givizbl.y | tlb1 g z9 | Gz. . IXX

Hu 1 [-] " [ " o "
SN ol 100} Bo oS o[8ueLny IR et 1093 8o ° .Mn o18ueiny
Tooiey | g3 | s | : e | §3 | s e
cowwyerq E N sousye . E




12__

SUTLEJ SERIES.

PRINCIPAL TRIANGULATION.

LATITUDES, LONGITUDES, AZIMUTHS AND HEIGHTS.

The following table gives, in the first column, the (numerical) names and the co-ordinates of the successive
principal stations taken in order from the stations LXVIII and LXX of the Gurhégarh Meridional Series and XLVI,
XLV the initial stations of the Series, and thence through the triangulation westwards to the stations LXXXIII and
LXXXIV of the Great Indus Series; in the second column the azimuths at the stations in the first to the surrounding
stations are given, and in the third the distinguishing numbers of the trmngles—pages 9—pg. and following—which con-
tain the distances between the central and the surrounding stations.

Note.—NA stands for Latitude North; L for Longntude East of Greenwich; H for Height of station in feet above
mean sea level ; 4 for height of the station pillar or tower in feet: H is given to two places of decimals where the height
has been determined by spirit leveling ; if dertermined trigonometrically, the height is stated only to the nearest foot.

Descriptions of the exact points referred to by spirit leveling will be found in the statement following this form ;
trigonometrical heights are invariably referred to the upper surface of the pillar. When the pillar is perforated or the tower
is hollow, % represents the exact height of the upper surface above the mark-stone on the ground level ; in all other cases 4
stands for the height of the station above the general ground level.

)
%y -
£ |54

Station and its o4 Station and its 3
Asimuths of surrounding stations | 3 & Azimuths of surrounding stations | < e
co-ordinates g8 co-ordinates gg
&3 £
it if
o ’ L4 0 ' L4
IXviim  ° ' " |XLV 72 9 59°64| 2 | XLVI e r " XLV 14 52 28°86| 2
P 30 34 5496 | XLVI 127 17 ©o°34| 1 A 30 40 3'87 | XLIV 80 35 5167 8
L 74 553848 | LXX 179 47 21°35| 1 L 74 47 4873 | LXX 235 10 3166 | 1
H 731 H 709 LXVIII 307 13 1°05| 1
h 20 ] 26
LXX XLVI 55 14 30°25| 1| XLV XLIII 66 15 16°38! 4
A 30 44 44°36 | LXVIII 359 47 2007 1 A 30 32 263 | XLIV 130 24 2°23| 8
L 74 55 3597 L 74 45 21707 | XLVI 194 51 1369 | 2
H * 729 H 708 LXVIII 252 4 4576 2
AR . 26 3 26
N 4
Nors.—~LXVIII and LXX sppertain to the Gurhégarh Meridiounsl Series,




PRINCIPAL TRIANGULATION—LATITUDES, LONGITUDES, AZIMUTHS AND HEIGHTS. 13—gx.
58 3
i3 .gi
Btation and its £33 Station and its 13
Azimuths of surrounding stations | S w Azimuths of surrounding stations S
co-ordinates §§ co-ordinates %g
5 3
g8 58
(] [ n (] [ n
XLIV °e ' " I XLIII 5322626 4|XXXVI ° ' " |XXXIV 54 2 49°79 (13
.y 30 38 2734 | XLII 70 3 10°71| B A 30 21 3314 | XXXVIII 229 29 29°32 | 11
L 74 36 37°89 | XLVI 260 30 9°63| 38 L 74 1 1071 | XXXVII 297 43 45'09 | 11
H 673 XLV 310 19 36'0c0| 3 H 609 XXXV 350 O 40°08 | 12
h 30 h 20
XLIIT XLI 77 5 10°85| 6| XXXV XXXIII 53 55 46°92 | 14
A 30 28 1685 | XLII 135 45 58'15| b A 30 13 4'35 | XXXIV 110 26 13°45| 13
L 74 35 2951 | XLIV 185 31 51°50 | 4 L 74 2 5390 | XXXVI 170 1 32°12| 12
H 698 XLV 246 10 16°11| 4 H 626 XXXVII 239 17 899 12
A 25 h 20
XLII XLI 4 37 49°22| 6 | XXXIV XXXIII 528 35%09| 14
A 30 35 3177 | XL 66 30 33°13| 7 A 30 16 1874 | VIII vo 7 26°16| 15
L 74 27 19'74 | XLIV 249 58 26°45| 5 L 73 52 51°68 | XXXVI 233 58 37°90| 13
H 659 XLIII 315 41 49°34| 5 H 595 XXXV 290 21 10°11 | 13
h 29 h 27
L]
XLI XXXIX 6o 58 59°27| 8 | XXXIII v 73 12 4°10| 16
Y 30 26 2917 | XL 123 48 25'91| 7 A 30 5 5927 | VIII 135 26 19°31 | 15
L 74 26 2902 | XLII 184 37 23°46, 6 L =3 51 43'48 | XXXIV 185 27 30°79 | 14
H 672 XLIII 257 o 36°88| 6 H 630 XXXV 233 50 10°11 | 14
h 30 h 23
XL XXXVIII 58 49 54°55| 9| VIII v 20 20 4°44 | 16
A 30 31 4628 | XLII 246 25 28'90| 7 Y 30 13 19'98 | VII 85 43 45°88 | 17
L 74 17 21°40 | XLI 303 43 48°09| 7 L 73 43 23'39 | XXXIV 250 2 39°89( 15
H 637 XXXIX 352 51 32°09| 8 H 593 XXXIII 315 22 8035 15
h 34 h 30
XXXIX XXXVII 50 44 12°32| 10 | VII II1 26 9 46°42 | 18
A 30 22 4328 | XXXVIII 120 26 20%01| 9 by 30 12 3243 VIII 265 37 41°21| 17
L 74 18 39'80 | XL 172 52 31°83| 8 L 73 31 1878 |V 326 44 59°57 | 17
H 659 XLI 240 55 1°76| 8 H 53835
h 35 h 29
N
XXXVIII XXXVI 49 33 34'10| 11|V : II 48 41 37°64| 19
. 30 27 3080 | XL 238 45 47°37| 9 Y 30 2 3516 | III 96 59 25°13| 18
L 74 9 1430 | XXXIX 300 21 33°68| 9 L 73 38 4874 | VII 146 48 4541 | 17
H 628 XXXVII 352 28 3518 | 10 H 610 VIII 200 17 46°56 | 16
h 26 3 24 XXXIIT 253 5 3889 (16
XXXVII XXXV 50 2t 831|12]|1IV XXXII 53 30 39°49| 22
A 30 17 g'o2 | XXXVI 117 48 3701 | 11 Y 30 3 ar-go|III 266 21 6°32 21
L 74 10 4893 | XXXVIII 172 29 23°03| 10 L 73 16 4425 |1 334 59 43°36| 21
H 649 XXXIX 230 40 14°52 | 10 H 534 .
h 25 h 20 ’

Noxs.—The stations I, II, III, 1V, V, VII and VIII are common to Sutlej and Jogi-Tila Meridional Series.




14— . SUTLEJ SERIFS.
Station and its ; 53 Station and its 55
toe Azimuths of surrounditig stations 3 50 Asimuths of surrounding stations | S =0
co-ordinates = €3 co-ordinates g :_5_
x ¥
3 8 28
9o ’ " . (-] ’ L4
III e r I 29 12 43°99 | 20 | XXVII ° -+ 7 XXV 66 7 4207 | 29
A 30 3 5381V 86 25 5767 21 r 29 40 5557 | XXVI 121 38 7°60| 28
L 73 26 2591 | VII 206 7 19°38| 18 L 72 53 2157 | XXVIIL 178 32 32°51| 27
H 558 \ 276 53 13°11| 18 H 529 XXIX 231 25 30°91 | 27
k 31 II 330 20 10%7 | 19 h 26 :
II I 81 45 2183 | 20 | XXVI XXV 8 55 15°78| 29
A 29 56 42:38 | I1I 150 22 31°14| 19 A 2G 46 1599 | XXIV 6o 6 39°04| 30
L 73 31 8o1|V 228 37 47°32| 19 L 72 43 22'82 | XXVIII 242 19 36°66 | 28
H 577 H 494 XXVII 301 33 10°70| 28
h 11 h 25
1 XXXI 62 44 1589 | 23 | XXV XXIII 64 31 811|381
A 29 55 2519 | XXXII 110 32 ¢°98| 22 A 29 36 22:18 | XXIV 121 3 47°20| 30
L 73 20 5948 |1V 155 1 50°93| 21 L 72 41 3597 | XXVI 188 54 22°86 | 29
H 569 I1I 209 10 o080 | 20 H 513 XXVII 246 1 53°07-| 29
A 14 II 261 40 1817 | 20 h 15 .
XXXII XXX 61 13 25°63 | 24 | XXIV , XXIII 6 35 37°40| 81
A 29 59 o341V 233 27 16°39 | 22 A 29 40 5876 | XXII 69 4 50°95| 82
L 73 9 58301 290 26 39°86 | 22 L 72 32 49'56 | XXVI 240 1 25°02 | 30
H 526 XXXI 354 15 24°86 | 23 H 511 XXV 300 59 26°83 | 30
] 25 ' h 20
XXXI XXIX 61 52 81| 25 | XXIII XXI 61 20 894 83
A 29 50 5307 | XXX 118 38 3521 24 A 29 32 1351 | XXII 129 24 23°16| 32
L 73 10 5452 | XXXII 174 15 52°90 | 23 L 72 31 40'13 | XXIV 186 35 3°09| 81
H 556 1 242 39 14°46 1 23 H 494 XXV 244 26 14°06 | 81
k 15 : h 22
XXX - XXIX 4 46 3°68| 25 | XXII XXI 7 20 49°14 | 83
A 29 55 ¢'17 ! XXVIII 6o 5 28:66! 26 A 29 37 5587 ! XX 65 12 25°30 | 34
L 73 1 5560 | XXXII 241 9 24°64 | 24 L 72 23 42'81 | XXIV 249 O 20°4I| 82
H 512 XXXI 298 34 6°69 24 H 464 XXIII 309 20 27°51| 82
h 25 h 15
XXIX XXVII 51 29 20°60 | 27 | XXI ' XIX 73 26 34°58 | 35
A 29 46 17°64 | XXVIII 122 20 24°60 | 26 A 29 27 4152 | XX 135 34 49°55 | 34
L 73 1 479 | XXX 184 45 38°40| 25 L 72 22 12-29 | XXII 187 20 4°50| 33
*H 551 XXXI 241 47 1500 | 25 H 478 XXIII 241 15 29°33 | 33
h 16 A 20
XXVIII XXVI 62 24 2578 | 28 | XX XIX 20 % 32'82| 385
A .29 50 42'52 | XXX 240 1 4°031| 26 . 29 34 1901 | XVIII 61 50 21°14 | 36
L .92 53 444 |XXIX . 302 16 2582 | 26 L 72 14 46'47 | XXII 245 8 0°36| 34
I}tt v 502 XXVII 358 32 2400 | 27 H 483 XXI 315 31 9°9o | 34
20 h T

Notr. —The stations I, 11,
t+ Not forthcoming.

I11, 1V, V and VII are common to Sutlej and Jogi-Tila Meridional Series,




PRINCIPAL TRIANGULATION—LATITUDES, LONGITUDES, AZIMUTHS AND HEIGHTS. 15—xm.
2 24
&2 5
Station and its £s Station and ite _ 23
Azimuths of surrounding stations |3 % . Azimuths of surrounding stations fé &
co-ordinates g8 co-ordinates , £
i3 LE
S8 =8
(] ! [ 4 o ’ L4
XIX ° v » |XVII 69 4 24'52| 87 | XI o+ 7 |IX 77 51 3'14| 45
A 29 24 42'14 | XVIII 128 31 2860 36 A 29 15 2792 | X 137 33 59°40 | 44
L 72 10 4504 | XX 200 5 33°97| 35 L 71 26 4803 | XII 204 38 12°48 | 43
H 461 XX1 253 20 5683 | 35 H 39716 | XIII 264 7 30°67 | 43
h I h 3
XVIII XVII 15 1 3270387 | X IX 8 o015128)45
A 29 29 19'15 | XVI 72 11 5819 | 38 A 29 22 2'4o0| VIII 71 13 25°26 | 46
L 72 4 710/ XX 241 45 6°o1| 36 L 41 19 5613 | XII 254 59 39°64 | 44
H 459 XIX 308 28 12°95 | 36 H 379 XI 317 30 37°74 | 44
k + 3 28
XVII Xy 67 17 31°93| 39 | IX VII 65 53 3581 | 47
A 29 21 41'58 | XVI 126 31 44°21 | 38 A 29 13 5515 VIII 121 45 35°20 | 46
L 72 1 4689 | XVIII 195 o 23°14| 87 L 7118 3802|X 187 59 37°05| 45
H 468 XIX 249 © 0°46 | 87 H - 34889 |XI 257 47 3'75| 45
h - 10 h 30
XVI XV 20 44 48°32| 89 | VIII VI 56 43 31°05| 48
A 29 26 32°99 | XIV 81 25 44°31| 40 A 2918 5427 X 251 8 16°53| 46
L 71 54 17711 | XVIII 252 7 7°98| 38 L 71 g2608|IX 301 41 531 | 46
H 446 XVII 306 28 340/ 38 H 364 VII 355 43 17°08 | 47
h 15 h 29
XV XII1 84 36 47°42| 41 | VII A4 48 41 43°67| 49
A 29 17 30705 | XIV 138 51 30°61 | 40 A 29 10 34'87 | VI 105 37 20°73| 48
L 71 50 22°51 | XVI 200 42 53°27 | 89 L 41 10 866|VIII 175 43 37°88 | 47
H 421 XVII 247 11 356°73| 39 H 34820 IX 245 49 27°29 | 47
h 23 : h 12
XIVv XIII 26 1 49°42| 41| VI Iv 41 ‘1 53°81| 50
A 29 25 2-oo |XII 88 36 46°82| 42 A 29 13 11°00 | VIII 236 38 39°83 | 48
L 41 42 51°31 | XVI 261 20 7°33| 40 L 7059 3041 |VIL 285 32 9°37 | 48
H 415 XV 318 47 49°42 | 40 H 352 v . 337 36 677,49
k 34 h 26 :
XIII X1 84 13 17843 |V III 36 41 5807 | 51
A 29 16 2855 | XII 146 0 37°37 | 42 A 29 5 1461 |1V 93 28 19°21| 50
L 71 38 533 | XIV 205 59 29°26 | 41 L 71 3 1392 | VI 157 37 55°66 | 49 |
H 40446 XV 264 30 46°84 | 41 H 319°59 VII 228 38 21°77 |49
h 20 3 28
XII X1 24 40 36°06 | 43 | IV II 35 46 50°79 | 52
A 29 24 4733 | X 75 5 2561 44 A 29 54937 | VI 220 58 20°69 | 60
L 71 31 41°10 | XIV 268 31 17°65| 42 L 70521300V . 273 22 57°86 | 50
H 396 XIII 325 57 29°08 | 42 H 316°39 III 335 23 28:14) 61
k 28 h 25 X
K2

+ Not forthcoming.




16—g. . SUTLEJ SERIES.

Station and its E3 Station and its . ;
Azimuths of surrounding stations. | & Aszimuths of surrounding stations | S 2 p
co-ordinates §§ co-ordinates j 8'§ I
B3 B
3t it
o ! L . o ’ 1[4
III e 11 38 39 5491 | 53 | LXXXIII ° ' " |II 219 28 1165 | 54
A 28 57 2470 |11 102 1 14°42| 52 A 28 52 5282 |1 292 55 42°97 | 54
L 70 56 3580 |1V 155 25 35°66 | 51 L 70 40 51-83 | LXXXIV 354 5 32°85]| 65
H 30684 v 216 3§ 44°93 | 51 H 300°55
A 31 h 25
II LXXXIII 39 31 4°51| 54 | LXXXIV LXXXIII 174 6 5°28| 55
by 28 59 14718 IV 215 44 13°57 | 52 N 28 43 1936 | I 226 26 5565 | 65
L 70 46 4913 | III 281 56 30°25| 52 L 70 41 59'15
H 30971 |1 345 58 13°94 | 53 H 296°30
h 26 h 31
I LXXXIV 46 30 33°85| 55
A 28 49 3862 LXXXIII 112 59 54°21 | 54
L 70 49 32244 |11 165 59 32°89 | 53
H 30003 III 218 36 30°37 | 53
h 26

Norz.—LXXXIII and LXXXIV appertain to Great Indus Series.

DESCRIPTIONS.

When determining the spirit leveled heights given on the preceding pages, the leveliﬁg staff
stood on the surfaces hereafter described.

VII or Akbar-daxgiﬁgnangﬁﬁe;ﬂftation K } On gle m?ril;l-st:;le 1ot info the g'rOund
XIIT or Gosain Tower Station ; oor ol the lower.

XI or Ddtekhdn Platform Station; on the mark-stone let into the upper surface of the pillar.
IX or Nirkanch Tower Station ; 9
VII or Pirkdr Tower Station ;

V or Chanikhdin Tower Station ;

IV or Papkrd Tower Station ;

III or Magrejé Tower Station ; On the mark-stone let into the ground
II or Khdnbeld Tower Station ; [ floor of the tower.

I or Kanddnt Tower Station ;
LXXXIII or Chuharldr Tower Station ;

of the Great Indus Series.

« LXXXIV or Ldliwdlt Tower Station ; )

of the Great Indus Series.
o For further particulars of these stations, sce descriptions pages 4—q, 3— g to 4—pg, and 15—,
.« * J. B. N. HENNESSEY.
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SUTLEJ SERIES.

SECONDARY TRIANGULATION.

AZIMUTHS OF SURROUNDING POINTS AT PRINCIPAL, PRINCIPAL-AUXILIARY
\ AND SECONDARY STATIONS.

The following table contains, in the first column, the name of each Principal, Principal-Auxiliary or
Secondary Station at which azimuths to Secondary Points have been observed immediately
followed by those azimuths. The second column contains the number of the
triangle giving the distance between the Station and the Point.

2gs s8s sqs
Name of station with azimuths of % § g Name of station with azimuths of § § g Name of station with azimuths of & §
surrounding points 53 3 surrounding points g,a ° surrounding points g.a ;

‘3 g ® S aw »

é.E.s m.g.s Eg s
a 8. °o ADAMVAHAN . o r ALAMWALA 8, ernm
b s ar 11 37| 437 | Chamb s 65 758 348 | Tamkot s. 2orarg3r; 219
Khéngarh Fort 83 7 4| 439 |Sand Hill » 96 57 49| 347 | Témkot House 205 10 31| 263
Maujipir ” 270 0 45| 436 | Lodhran » 171 25 42 | 346 | Aulak »w 3572919 219
Duratd »w 33937 47| 436 | Lodhran Dome 171 38 43| 862 | Malaut » 318 511| 220

Shéh Sahdli Tomb 215 238 364
AspuL Fatarxa-Kots s Trevit » 223 759| 346 | Amarwara Kuu s,
Chériwild Khi 5. 7 45 26| 423 | Godri, X1V 337 944 349 |F s. 168 153 422
F » 63 42 31| 423 Chériwélé Kht s 2314831 421
Khairpir No. 2 ” 113 27 33| 424 | AEMADPUR 8, Kauriwéld Khd » 2873412 420
Multin » 162 13 o| 446 | Lohdrt e. 106 31 56| 458 | Bhakdiwald Kha » 35455 6| 420
Multén City Dome 186 30 23| 444 | Madi Shahid ” 1632 45 31| 468
Multén Fort , 216 35 8| 447 | Murdd Khairwdli ,, 21521 19| 459 | AmargOT . .
Dhoréd w 282 14 36| 460 | Dhingiwals 8 o 673711 227

ABOHAR 5, Abhmadpir Tomb No.1 332 45 53| 477 | Landd » 107 754| 226
Amarkot 8, 20127 33| 225 Abohar House 108 3 52| 272
Landé » 67 44 58| 226 | ALAMWALA s, Abohar ss 20026 20| 225
Balltiwdnd House 258 13 39 | 270 | Paki 8. 3028 3| 221 | Réiptr » 25129 13| 225
Paki ” 267 4 41| 224 | Midh4 House 113 54 25| 269
Réipar » 395 946| 224 | Lakarwdls House 195 47 59| 261

'
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SUTLEJ SERIES—SECONDARY TRIANGULATION.

38_
s¥s . 23g sds
Name of station with azimuths of § § g Name of station with azimuths of § § E Name of station with azimuths of § § g
surrounding points g 25 surrounding points § g ii surrounding points 5% 3
L H EE £35
AMEWALA 8. ot Bamauniwara, XL o r Braasar, XLI e v m
Mulé-ki-V4hi 8. 15 50 44 | 876 | Nandgarh House 324 41 46 85 | Lakarwald House 343 817| 260
Mocharwiala » 82 o028| 877 | Arniwild Théinah 35725 42| 92| Lakhmirdnd ,, 350 333| 241
1 Pétdmal ” 156 34 20| 378 ‘
Midnpir » 32114 51| 3876 | Baga 8. ) BHAGTHALA 8.
Jhandé Phidd 8. 23626 22| 195 | Faridkot 5. 1656 3| 173
AMIR 8. Khira » 202 31 44| 195 | Kabar Buché. House 250 29 47| 175
Bahamniwéld, XL 8 28 30| 289 | Sardi Flag 333 40 17| 207 | Taméldw4ls, LXX 28948 6| 173
Bagike : 8. 55 24 44 | 306 | Virang » 3591833 196
Day4 Singwél4 » 116 48 49| 307 Braeu KEAN 8.
Mokal » 165 1 6| 291 IBargr 4. Masdkothd - 8. 27 640| 336
Gurt Harsahéi » 242 542 | 290 | Mahmddpir 8. 2023 58| 416 | Kihror ” 72 24 29| 837
Jodriwala, XLII 200 3 9| 289 | Bhaktwals Kht » 20055 11| 418 |Jald » 233 440 851
Labri » 250 3 50| 417 | Fathipir » 267 728 835
Aratv, XXVII : Kasba » 32136 37| 416 | Childvahén »  3195756| 835
Mubérikpir Fort 149 25 53| 135 Childvahin Tomb 320 219 836
Chisti Tomb No. 1 178 21 46 | 132 | Banawara, XXXIX
Arniwili House 16 13 59| 96 | BEARUWALA KHU 8.
ARAIN 8. Patartald Sand Hill 75 231 100 | Balel 8. 20 5527 | 418
Nayé Pahild 8. 31 49 53| 411 | Dhanwald Custom Chauki 83 17 1t 98 Ama.lwélﬁ' Khd » 174 55 11| 420
Fathi Khinwild »  Tor 59 38| 411 | Bahamniwald Fort 166 14 57 89 | Kauriwdld ,, » 232 918 419’
Seri Pohoran » 15847 9| 412 |Bém H'oum’a . 27537 11| 9244 | Labrd » 300 o20| 418
Serwals Kha » 226 39 31| 413 | Drakhinwild 8. 20553 7| 239 .
Rétha Ther » 3583923 264 | Bmamma s.
AULAE s. Dipolénd, XXX VIII 6 40 18| 804
Malaut 5. 25 6 56| .220 | BaNear, XXXII Bihak 8 3153 58| 823
| Alamwéla ” 7732 17| 219 Mnu_dresa Referring Mark 54 54 49 | 128 | Bagéke » 225 50 38| 305
Témkot " 133 55 37| 218 | Kdsimké House 114 46 53| 127 | Lamochar Flag 226 12 49| 825
Téamkot House 144 54 10| 263 | Khii Mosque 196 41 54| 126 | Bahamniwild, XL 274 45 38| 804
Sothé C» 196 51 3| 218
Lind4a House 237 8 11| 247 | Bara Hanr s, BroaNgar 8.
Chatrf » 26748 o 246 | Strewsld 8. 645 21| 199 | Golehwald 8. 21 45 36| 165
Korii House 343 31 57| 249 | Bhatidwald ” 63 6 44| 198 | Tuthe ” 82 41 47| 165
Bhatidwald House . 6940 56| 209 | KisGwild » 112 32 4| 166
b s Virang » 11923 32| 197 | Pidréna » 17016 9| 167
Khéngarh Fort 107 29 59| 489 | Khira » 1875335 197
a 8. 191 11 29 | 437 Maur Tomb L 2382742 205 BHANGEWALA, XLIV
Maujiptr » 23250 32| 438 | Maur Dharamsild 238 42 57| 204 | Labéns House 02334| 66
Duratd » 28337 ol 437 | Madank Tower 301 52 25| 212 | Mukatsar GurGdwaré 1512 55| 68
Mukatsar Temple No. 1 15 48 48| 70
BAGAKE 8. Barr MacHART 8, Tibbi Sdhib Gurddwara 211938| 72
Lamochar Flag 45 550| 826 | Sher Singwala 8. 5036 25| 160 | Gulibewals House 44 25 48| 62
Bhamba 8 4552 29| 3805 | Bigiwald » 177 o19| 162 | Kanaiwald Tower 6952 3| 64
Atiri Flag 9821 54| 829 R&"’lﬂW«ﬂ& ” 224 12 17| 161 | Ahal House 142 §541| 822
Daya Singwéld ” 160 11 10| 807 | Faridkot » 282 4818 160 | Kila Dipsingwdld s 14227 8| 298
Amfr ” 23522 14| 306 Dod 9 192 14 3| 801
Bahamniwal4, XL 317 11 37| 805 | Braasar, XLI Faridkot Templo 358 4719 67
. Drakhanwala 8. 11 58 32| 239 | Sardi Minaret No. 1 3252038 68
BaGUWALA 8, Bém House 38 o042| 243 |Sardi » 2 32522 16 60
Tuthe - 8, 150 § 7| 164 | Arniwdli Thinah 531819 92 .
Golehwild ” 23425 55| 163 Nandgafh’ House 70 7 46 84 | BuaTiAwaLA 8.
Raindwélé " 31356 52| 162 Lakhiwa’luASyxd Hill 86 8 50 87 Bl;ular 8. 47 a1 30| 2138
Bari Machaki ” 357 o13| 162 Bahamniwala Fort 122 §1 1 88 | Virang » 180 3 51| 198
Ching House 175 118 90 | Bara Hari » 243 4 56| 198
Banmaynrwara, XL ) Akalgarh House 17536 o| 76 | Sirewsla » 2772258 199
Taliwdli Sand Hill 113650 o4 |Mawr 199 5011 ] 74 | Kaunf o 3443544| 200
Bihak .8 712319 ggg|Balamewth 22716141 80
Bhambi N 04 49 26| 304 Tibbi hahﬂ')‘Gurudwéra 241 44 51 73 | BuawaLrUr s
Lamochar Flag 120 59 19| 3825 M“{:“tsa" Temple No. % 251 57 54 gs Bhawalptr Mosque 12 56 15| 483
Bagrike «c v 137 13 34| 805 Iltiukatsar Gurid 7 252 129 63 Jahénwila 8. 49 11 4| 473
Amir w 1882756 289 | ukatsar Gurudwara zgg 413 037 Nunidrwalf ” 71 20 39 | 472
Chiing House 286 43 16 90 | Rupdnd House . 2 g 47 216 Hari 8hdh Tomb No. 2 160 50 30| 486
Modersé Tomple 30046 4| 83 |Bothd o 2935845 ) 210 phiwalpge Tomb No. 2 3ra 15 12| 485
Lakhiwild Sand Hill 32123 10| 86 | Tamkot » 3343133 Kaurdwila 8. 3505246 472




AZIMUTHS OF SECONDARY POINTS, 39__ .
s5s - |3 sis
Name of station with azimuths of g8 £ Name of station with azimuths of g 8 E Name of etation with azimuths of g § E
surrounding points §% 5 surrounding points £2% surrounding points g,a 3
et 0 ] -1
i BSE & ‘E’?
BHULAR 8. °o CHUNIAN 8. °e DHARTOT 8. °o s »
Bhatidwé4ls 8. 22720 9| 218 | Talwandi 8. 293 1021 815 | Kamélptr 8. 152 59 16| 842
Kauni ” 290 17 19| 218 | Méldptr Temple 294 37 32| 831 | Kharal ” 226 43 48| 841
Thing House 323 32 44| 830 | Kharak » 289 48 7| 841
BHULIANA 8. Ghelan » 3345541 316
Kauni © 8 149 35 3| 202 Damax, LXVIII
Dhilkot House 173 24 47| 214 | CHURAWALA, IIT Faridkot 8. 128 39 16| 155
Malan » 194 13 52| 202 | Bhiwalgarh Fort 218 21 11| 124 | Faridkot Temple 128 43 41 56
BrigAK 8. CHUrRAWALA KHU 8. , DHIMAWALA 8. |
Bodla Nir Shéh 8. 18 31 53| 827 | Ghauswild Kha 8. 21 29 44 | 407 | Khird 8. 18334y | 193
Bhambé » - 211 52 42| 323 | Theriwéls Kha » B9 628| 407 |Jhands Phids s 6853 6| 194
Bahamniwild, XL 251 18 15| 823 | Khinpir Dome 107 12 48| 441 | Sangt ’ »  I132234| 158
Dipoldnd, XXXVIII . 31023 21| 3824 | Kébdwild Khi ” 142 28 6| 408 | Faridkot » 190 14 53| 157
Nayi Pahdld » 213 40 4| 409 | Sindht House 25728 24| 176
Bopra Nur Smam s Sikandrabad Haveli 253 56 57| 442 | Kot Kapird » 282 33 53| 157
Bihak 198 31 36 | 327
Dipolén4, XXXVIII 268 7 42| 327 | Cuuriwara KHU 8. DHINGANA 8.
Kauriwéld Khi 8. 835 31| 421 | Rdmkali 8. 82 35 41| 454
Coar 8, Amalwala Khé » 5149 32| 421 gdﬁ Tomb 158 42 7| 474
Mirdliwdn 8. 14 3 403 | F 112 216 422 | Uc 160 18 13| 454
Yérinwild Kbt 5  reoess| 403 |AbdulFathikéKotlé, 187 4516| 423 |Hosan DaridTomb ~ 173 1559| 476
Sobehwild ,, » 140 © 43 404 Sonthéli »n 304 3313]| 455
Ghauswild ,, »w 1961635| 405 |D . Lohért » 206449 6| 456
Gurjs 8. 34 17 14| 430
CHAMB 8. Thatt{ » 99 26 42| 431 | DmiNGAWALA 8.
Jhok, X1I 72 12 52| 850 | Réjéptr » 238 7 52| 429 | Piniwdld House 78 3024 | 278
Sand Hill 8. 164 1 3| 848 |Sher Shéh Dome 313 14 9| 449 | Gamchal House 80 o 2| 281
Adamvahén 245 555| 348 | Sher Shih »w 3263524 | 429 | Usmén Kherd 8. 90 743| 229
Hari Shéh Tomb No.1 2 5655 58| 365 Jandwéld House 116 36 41 2:74
Godri, X1V 285 123 849 | DAD-EI-BASTI 8. Panjivé » 1305235 228
_ Jhandwhls Khé 8. 13220 13| 393 | Lendé » 16937 53| 227
CmavtgmA, V Mulldwild Khé  ,, 195 55 19| 892 | Amarkot n  2472347| 227
Chamkhén-ka-got 8. 1692047| 149 |Mari-kd-mauza 253 4053| 391
Chanikhén Bench-Mark 271 17 11| 150 | Gands Déd-ki-basti ,, 31537 22| 891 | DHORA 8.
! : Alllnmadpgr Tomb No. 1 9438 1| 477
Cx AK.KA-GOT 8. Daternax, XI Ahmadpér L 102 16 47| 460
Piruh élrl,xvnll 232 16 24| 149 | Ahmadptr Mosque 4734 5| 147 Ahmadpér Tomb No. 2 105 10 24| 478
Chanikbén Bench-Mark = 282 38 35| 150 | Khéngéh House 244 58 17| 145 | Murdd Khairwdli 8. 16955 5| 460
Chanikhén, V 349 20 43| 149 Sanjrén ” 232 12 §5| 461
’ Dava SINGWALA 8. Lund‘ Bhit n 376 843| 462
CHATRI 8. Atdri F}ng 43 35 54 328 y
Gfigha 8. 26 37 24| 245 | Kanganpurd 8. 1705440 809 EIF?L;AFA'& XXXVIII
Aulak » 87 50 33| 246 Mol;m.l s 223 38 27| 808 Reég wa ‘,~H0“3° 1429 15| 102
Vadhan House 89 39 56| 250 | Amir » 29644 55| B07 [ Rampurs fouse 373713) 102
Lind4 House 11323 41| 247 Bagike » 340 946 | 307 Fzzilké, Ben:h Mark 54 44 571 . 108
Rukhsl4 House 25145 2| 251 Firilké Houso R A Tt
Kot Bhéi 8. 286 5 7| 245 | DEABBAR, V Bodlé Nér Shéh s gg sg ! 397
Madir House 304 16 59| 252 | Bhdwalgarh Fort 140 41 35| 124 | gy o * 120 2 .f5 824
Butra House 307 23 14| 253 | Mirzdwald 8. 299 52 29 | 232 | Bhambi ” 136 3; 5% 804
. - | Mateli House 32033 2| 287 Arniwil Thinah 311 gsar| 93
HILAVAHAN 8. Ariwéld House 6| 96
Gaddan, XVI1I 22 22 46| 833 | DmarLie s, Taliwdld Sand Hill g;; ;g s 94
Masikoth4 8. 67 13 34| 336 | Talwandi 8. 9 43 46| 813 | Dhinwald Custom Chauki 324 17 18 98
Bhég Khén ” 139 59 3| 835 | Malapdr Temple 32 55 18| 331 | Patartalad Sand Hill 6 38 100
. LD, 340 36 43
Fathiptr s 229 53 49| 334 | Chinidn » 6123 5| 315
Tamiwali, XX 298 3 24| 333 | Gandhi Flag 122 55 46| 3832 |pop g .
Thiman ” 220 9 47| 3814 | gy : XLIV ,
Cavasrzar, LXXXIIL Khdiin n 3062446| 313 | prongewild, v ol
Khénbeld Tomb 227 56 16| 153 b Kxi:h]l)lgsmgwélé 8 2656 3| 300
HANIOT 8. Machiwéra 128 300
CHUNIAN 8. Trevit 8. 28 14 11| 844 " 549
Gandhi Flag 206 20 24 | 832 | Rajanptr ” 8631 8| 343 |popry g,
Dhalle 8. 2411720 815 |Thatti House 101 54 o 860 | yahori s 1783836 382
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4’O—H SUTLEJ SERIES—SECONDARY TRIANGULATION.
Sisg . 3'2 8 s-g g
Namo of station with azimuths of | § & g Name of station with asimuths of | $ 55| ~ Name of station with asimuthsof | § § §
surrounding points £ o surrounding points fes surrounding points Eog
S5F SEE SEE
£ 8.8 2%
DorTA 8. °o 1 ¥ FATHI KHANWALA 8. ° v GHarLy, XX1V o r
Pipalwéla g 242 56 18| 381 | Seri Pohoran 8. 21820 54| 412 | Shekhwahin Tomb 7219 33| 139
Dumb4wél4 » 311 154| 3811 Arain »n 28150 6| 411 | Got Kdim Rais Fort o1 553| 140
o Nayé Pabild » 34118 o| 410 | Hasilpar House. 231 37 17| 138
DRARFANWALA 8.
Midhd House 22 30 5| 268 | Farareur s. GrAUswALA KU 8.
Réathé Ther 8. 44 4 15| 265 | Chilivahdn 8. 49 55 33| 834 | Chak 8. 1616 50| 405
Muliwila House o1 41 5| 267 | Chilivahin Tomb 50 046| 3857 | Sobehwilsd Khi » 78 249| 405
Bandwild, XXX1X 115 56 17 | 239 | Bhigd Khén ” 87 10 19| 335 | Theriwald Khé ” 143 5124 | 406
Bim House 140 50 32 | 243 | Jald » 166 51 31| 851 | Chrawild Khd » 201 29 30| 407
Bhagsar, XLI 191 57 44 | 239 | Shéhpér No. 3 »” 217 §32| 852
Dubri House 248 43 34| 262 | Témiwsli, XX 33327 14| 334 | GEazIwaLs KHU 8.
Lukhmirini House 257 47 58| 242 Naurangshéh 8. 175 650| 369
Timkot » 2043118 240 | Farren, XXIX Vihiwild Khé »  2372058| 368
Lakarwild House 279 14 16| 260 | Chisti Tomb No. 1 102 g0 1| 182 | Lodhran » 278 355| 367
Chisti Tomb No. 2 105 o 32| 134 ] Sand Hill » 3574023 | 867
DuMBAWALA 8. Mérishonkshd House 142 §5 56| 130
Dortd 8. 131 232 381 Grazrwarra No. 1 8.
Pipalwald » 19945 40( 380 | Ferozpur CoTToN PRESS 8. Mithan-ki-basti 8 1117 35| 898
Pardmal » 262 30 58| 379 | Shihdinw4l4 8. 26912937 | 180 | Ghdziwattd No. 2 64 47 11| 899
Mocharwild » 31057 54| 379 | Malwal » 30720 3! 180 |Shujs-4bsd » 13326 10| 400
Ferozpir No. 2 » 35637 50| 181 | Mirdliwin » 181 10124| 401
DugaTA 8. ‘ Khoriwild Khd » 3131619 898
8. 103 37 36| 437 | Ferozrur No. 1 s.
a » 15038 15| 436 | Ferozptr Lightning Con- 27 18 54| 187 | Graztwatra No. 2 s.
Maujiptir » 1995148 435 | ductor No. 1 Shujé-absd 8. 18058 ol 400
Pauntid n 258 3 4 434 |TFerozpir Lightning Con- 27 29 36| 190 | Ghaziwatté No. 1 ,, 244 46 20| 399
Langré » 3061010| 434] ductor No. 3 Mithan-ki-basti » 31049 17| 399
Shéhdinw4ld 8. 2854511 172
E s Ferozpir Gun Foundry 34623 43| 191 | Gueran s.
Sher Shih 8. 623833| 428 | No. 2 Chéinién 5. 1545725| 316
Rajapar ” 126 32 39 | 427 | Ferozpir Gun Foundry 347 1540 182 | Thing House 238 5023 | 330
Jalilibdd » 1732722| 426| No. 1. Talwandi . » 24313 55| 312
F » 2453127 426 |FerozpirNo. 2 8. 34842123 172 | Kanganpurk »  3191816| 312
F s Fenozeur No. 2 8. (GIDARVAI 8.
E 8 6532 18| 426 | Ferozpir Church 47 47 12| 185 Kingérd 8 66 3029 | 235
Jaldldbid ” 119 38 39} 425 | Ferozptr Lightning Con- 144 33 15| 189 | Tehri House 0818 25| 258
Khairpir No. 2 ” 192 33 46 | 424 | ductor No. 2 Gfigha » 12050 3| 235
Multdn City Dome 209 16 29 | 444 | Ferozpdr Lightning Con- 144 45 40| 188 | Hosndr House 137 2 6| 256
Multin Fort 228 15 37| 448 ] ductor No. 1 Butré House 176 45 10| 254
Abdul Fathi-k4-Kotlds. 243 41 3} 423 | Ferozpir No. 1 8. 168 42 41| 172 | Kot Bhat » 20221 9| 236
Chiriwald Khi 292 o 58| 422 | Ferozpir Cotton Press 8. 176 37 53| 18l | Jhambs Tower 292 21 31| 257
Amalwild Kha » 348 135| 422 | Shdhdinwild 8. 2423849 171
Malwal »” 286 41 8| 171 G xIv
Nirpir 340 4 9| 184 ODEI,
Farmror 8. P » BhiwalpGr Bench-Mark 2549 42| 144
Dhiméw4ld B. 101520 157 Chamb 8. 105 4 8| 349
Sangt » 48 4518 | 158 | Gappax, XVIIL Hari Shéh Tomb No. 1 132 32 49| 366
Sher Singwild ” 85 43 49| 159 | Childvahén 8. 203 20 53 | 333 | Adamvahin ” 157 1026 | 349
gari ész;'xéki ” 102 5t 3| 160 . -
ainfw » 140 119| 161 | Gagram, XXXI w i
Bhigthalé » 196 54 57| 173 | Mandresa Referring Mark 123 55 2| 128 ggg::é,g“ " e searis| 163
Kabar Buch4 House 208 32 o | 174 | Kisimké House 154 18 43 | 137 | Tythe » 13047 30| 164
Tamaliwdls, LXX 237 24 45| 155 Bhéngar » 20144 53| 165
Dhilan, LXVI11 308 35 13| 155 | G\xps Dap-kr-BARTI 8, Rainiw4l4 »  3585846| 163
Kot Kapiré w o 32411300 166 |1y 0 4¢ Y asti 8. 1353752 3891
Sindbd House 336 44 43| 176 Marikiomwuza 192 5745 | 890 | Gosav, XII1
arl INo. ” 355553 Khéngih House 132 9 52| 145
Fatecarm, XXXLV Pi 414 Khd I 389 .
Jhambhzré Réferring Mark 6 57 14| 122 ipalwild K ” 314 16 57 Bhiwalplir Bench-Mark 206 3 34| 144
Asafwild Hotisd 22427 1| T oo rwaLA 8 ;
s 2 GueHA 8,
Jhajjal Tower 3142056 120 Lahorf & 20 46 44 | 384 | Kingsrg . 8 o3r| 234
. Mari No. 1 » 83 719| 385 | Malaut » 69 51 48| 234
FA,Tm EMANWALA 8. Jhakar » 156 57 13| 386 | Koréf House 113 41 18| 249
Kiabiwild Khé 8. 47 38 29| 410 | Ukawild ’ 524 37 12| 384

-~




AZIMUTHS OF SECONDARY POINTS.

‘%

H.
sEs . s53 Sk F
Name of station with azimuths of g § 2 Name of station with azimuths of g g 3 Name of station with azimuths of g § g
surrounding poiuts § 2 i _surrounding points 5 2 i surrounding points 'E 2 i
2 8.8 ©a.5 a5
5 i £ =3
GueHA 8. o JHANDA PHIDA 8. °o KaMALPUR s, e
Vadhan House 151 4 57| 250 | Dhimawéld 8. 248 51 33| 194 | Rajanpir 8. 34 31 16| 3843
Chatri 8. 206 36 35| 245 | Khird » 33448 57| 194 | Kharal » 27949 28| 3842
Kot Bhii ” 258 2 39| 236 Dhaniot » 332 5827 | «342
Hosnér House 289 53 1| 256 | Juanpwara, XXXV
Gidérvii » 3004822 235 | Fathigarh Fort o1 45 25 | 118 | Kawpanr, I
Tehrf House 358 37 41| 258 | Asafwals House 163 25 8| 116 | Khénbeld Tomb 163 47 2| 153
Sathirwéld House 173 45 47| 115
GURrIA 8. Khiuwald House 191 33 4| 112 | RanganPURa &,
Thatti 8.  I1555553| 431 Atir Flag 23 31 8| 328
D. » 2141622 430 | Jaanpwara Kuvu s, Ghelan s. 13921 1 812
Sher Shéh » 24848 of 430 | Kfimwild Khi 8. 13011 52| 895 | Talwandi » 185 226| 310
Sher Shah Dome = 249 48 43| 449 | Salono&n-ki-Khét  ,, 192 58 25 894 | Mokal » 2684533 | 309
Mulldwald Kha » 251 5449 | 393 | Dayd Singwald » 350 54 14( 809
Guru HaRrsAHAT 8, Dad-kf-basti oy 312 19 44| 893 ,
Amir 5 62 1o of 290 Karnigrera, XXXVI
Mokal ” 11328 12| 291 | Jrox, XII Jhajjal Tower 55 2| 120
Mamdot »  1822622| 292 | Chamb 8. 25210 8| 850 | Fathigarh Fort 553022 118
Kila Dipsingwdld  , 236 34 51| 297 Fizilkda House 217 14 21| 110
Jodriwdld, XLII 357 419 290 Juurax, 1V Fazilkd Bench-Mark 221 35 10| 107
Khii Mosque 73 10 18 | 126 | Fézilkd Tahsil 222 21 14| 109
JAHANWALA 8. Mosque No- 1 272 32 26| 125 Rémpuri House 250 43 59| 105
Mehrd 8. 3523 45| 469 Patartald Sand Hill 273 59 28| 101
Nunidrwili » 200 11 41| 471 Jrwan, XXVI Begiwali House 278 42 12| 103
Hari Shih Tomb No. 2 20042 36 | 486 | 0 P e 6 18| 138 | Khiuwili House 345 o47| 113
Bhéwalpér B 229 Bay| 473 | s PN O s 230 28 34| 137 |Sathirwals House 347 52 51| 114
Bhéwalpir Mosque 240 8 50| 483 [N N et e s il 136
ghé\val;;ﬂr Tomd No. 1 24057 6| 481 P S KasA s.
auriwala 8. 2742333| 470 Serwéild Khi 8. 13917 415
Paki » 33324 5| 469 |JoanwaLs, XLII Mahmadpér . 108 1| 415
Ching House 917 50 91 | potel 416
Akalgarh House 13 551 77 pNeL » 1413713 417
.113 ALAﬁ s'hﬁn 351 Madersa Temple 18 59 51 82 Labré » 19548 7
hagl K 8. 53 7 7 Nandgarh House 21 34 43 84 '
Mailsi w203 4524| 353 |y 10 Cdl8 Sand Hill 2430 59| 86 |Kasvr &
Shéhpir No. 2 ,, 250 6 6| 382 B }oiwila Fort 22 18 31| 88 | Khirepér 6. 634 3| 295
Fathipir » 346 51 7| 381 A 8. 110 739| 289 Khidisn » 525557| 295
GurG Harsah4i » 177 4 31| 290 Bhﬂé Tomb 63 1133| 817
JALALABAD & Kanaiwili Tower 250 3 57| 65 |Kotli Madarsd 8538 30| 319
Réjipar 8.  682316| 427 | Labind House 275 o20| 66 |Théman » 10547137 296
Khairpér No. 2 ” 24022 1| 425 | Gulabewila House 299 57 55 63
F. » 299 37 42| 425 | Mukatsar Guridward 323 40 10| 68 | Kasuwara s.
E. » 35327 16| 426 | Mukatsar Temple No. 1 323 46 24| 70 | Thuthe 8 3529 25| 166
Mukatsar Temple No. 2 324 421| 78 | Malwal » 1884750 168
JHARAR 8. Tibbi Sshib Guridward 324 22 58| 72 | Pidrind » 23522 8| 167
Mari No. 1 8. 28 7 26| 886 | Balamgarh House 353 632| 80 | Bhingar » 292 30 22| 166
Pipalwild Kha » 8428 37| 387 | Maur House 356 14 23 75
Mari No. 2 » 128 4o of 388 KaTtera, XXXVII
Gelehwald » 336 56 57| 386 | Josar, XXVIII Khiuwali House 69 37 14| 112
Chisti, Tomb No. 2 2 43 33| 184 | Sathirwéla House 8224129 J14
JuamerERA, XXXIII Mubirikpir Fort 36 38 53| 135 | Asafwild House 11827 9| 116
Mirzaw4ld 8. 26 12 19| 231 | Shahr Farid House 70 50 38| 137 | Rimpuré House 137 45 37| 104
Mateli House 32 11 32| 288 | Mérishonkshd House 260 14 31| 130 | Begiwili House 139 628 102
Fathigarh Fort 17420 9| 119 | Chisti, Tomb No. 1 358 58 46| 133 | Fazilk4 Bench-Mark 141 39,44 | 106
Jhambheri Referring Marki8o o 7| 123 Fézilkd Tahsil 141 47 7| 108
Jhajjal Tower 228 28 7| 121 | Karmsir, XIX Fazilkd House 143 34 of 110
Bakadinwild House 243 14 13| 276 | Agrédni House 174 o55| 143 Dhénwéla Custom Chauki 205 48 53 99
Panjévlﬁ 8. 272 46 56 230 xali;véélii Sljl‘.nd Hill 221 7 2§ g?
Ttwald House 292 2 59| 283 rniwéld House “339 35 37
Usmén Kherd » 3184329/ 230 i‘ﬁéﬁ‘;':itb’i‘? * & 12a3a15| 89y | Milswils Houso 248 12 25| 266
Gamchal House 322 18 12| 280 |y e Khé ”' 193 5 45| 396 Ratha Ther 8. 2%9'38 58 264
Rémnagar Fort 349 48 58| 285 | gponoin ki-Kkéi  , 2492031 | 895
Jhandw4lsd Khd » 3101121 | 395 | KATGARH .
JuANDA PaIDA 8. Muld-ki-Vahi 8. 143 jo 14| 375
Baja 8. 5627 38| 195
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SUTLEJ SERIES—SECONDARY TRIANGULATION.

v 4
sis . 258 23g
Name of station with azimuths of | & 5 g Name of station with ssimutheof | 53|  Name of station with ssimutheof | 85 8
surrounding points Ea: surrounding points Bog surrounding points £ o3
& 80 gy S Wy € 8 oo
85s %48 &.a5
& B-] B
KATGARE 8. ° 1 # KHARA . e r » KiNgARA 8. °o v »
Miénptr 8. 20513 40| 874 | Virang 8. 69 720| 196 | Gighd 8. 188 o 6| 234
Pathdnwald ” 272 551 | 873 | Bijd ” 112 33 48| 195 | Tebri House 194 20 59 [ 259
Salsedar s 31523 ol 873 Jbandﬁ Phida » 154 49 45| 194 | Giddrvai »  24612723| 285
Dhimaw4ld » 19833 2| 193
Kavst s Kot Kapird » 244 50 45| 193 | Koranwarr s,
Bhular 5. 110191a| 213 | Maur Tomb 313 37 11| 205 | Riipér 5. 841923 223
Bhatidwéla ” 164 36 16| 200 | Maur Dharms4ld 314 6138 203 | paki »w 1185217 222
Strew4la . 213 330 200 Malaut » .1931749| 222
Malan " 268 50 24 | 201 | KHARAKR 8, Kingird ” 244 14 10| 233
Dhiilkot House 292 49 29| 215 | Dhaniot 8. 1c95045| 841
Bhulidnd » 32933 34| 202 | Kharal » 14859 52| 840 | Kor Bmar s, '
Kihror - » 226 18 20 | 839 | Gidarvas 8, 2222 7| 236
KAURAWALA 8. . Kihror Tomb No. 1 227 56 41| 859 | Hosnir House 5337 14| 255
Paké 8. 50 49 42 | 470 | Shahpir No. 1 » 3875942 339 | Butrd House 63 44 20| 253
Jahinwéld »” 94 26 10| 470 Gighd ” 78 618| 236
Nunidrwili 131 o15| 471 | KHARAL &, Madir House 96 2 57| 252
Bhawalpir Tomb No. 1 172 31 7| 482 | Dhaniot s. 46 45 7| 3841 | Chatri 106 7 57| 245
Bhawalpﬁr Mosque 172 35 34 | 484 | Kamélpir » 99 51 36 | 342 | Rukhdld House 125 1012 | 251
Bh4walptr 179 52 46 | 472 | Kihror »w 269 35 45| 840 | Jhimb4 Tower 327 53 59| 257
Bhé,walpur Tomb No 2 187 43 45| 485 | Kharak »  3285833| 3840
Kor Karura s,
Kauvrtwara Kuu s, KHAREPAR 8, Maur Dharmsalé 4323 6| 208
Labrd 8. 8 2 1| 419 | Mamdot 8. 1338 o| 294 | Maur Tomb 43 2627 206
Bhakdwéld Khi ” 5210 5| 419 | Khidiin » 8432 7| 294 | Khird 8. 64 54 20| 193
Amalwéld Khd »” 107 25 4| 420 | Bhild Tomb 128 1416| 3817 | Dhimiw4ld » 102 36 43| 157
Chiriwéla Kha , 188 25 22| 421 | Kastr ” 186 33 35| 295 | Sindhd House 139 23 52| 177
’ 5 39135
Khai » 31813 2| 802 ’l;ari:iill::t‘ I, LXX " 144 13 52| 156
Knal 8. amAlAw, 196 o20| 156
Machiward 8. 1727 51| 803 | KHORAWALA KHU 8.
Mamdot ” 73 20 19| 802 | Kdimwala Khd 8. 13 §556| 396 | Kupawara Kau . .
Khérepér ” 138 16 5| 802 | Mithan-ki-basti ” 68 4 34| 897 | Theriwila Khé 8. 1448 22| 408
. . Ghéaziwattda No. 1 ,, 133 16 58 | 398 | Fathi Khanwald » 227 37 45| 410
Kuarmreor No. 1 8. Salonosn-ki-Kht ,, 31642 6| 3896 | Nayi Pahila 267 51 38| 409
Tamiwdli, XX =250 1| 141 Chiréwils Khé »w  3222736| 408
Khairpir Bench-Mark 154 19 46| 142 | KHUDIAN 8.
Shekhwahdn, XX1I 242 45 37| 141 | Mokal 8. 1036 14| 293 | LaBra &,
Talwandi " 5413 21 31:13 Kalsl;é 8. 15 48 26| 417
No. 2 s Dhalle 126 27 §% Bale 70 4 45( 417
prameon No.2 & 4 3| 424 |Thiman  180s6:5| 296 |BhakGwdli Kb . 120 ocp| 418
Jalslabid s 6023 15| 425 | Kotli Madarsé 181 54 46 | 319 | Kauriwdld Kha  ,, 188 153| 419
Multén City Dome 218 11 23 | 445 [ Bhilé Tomb 22 46 35 | 318
Multén , 221 422| 446 | Kastr » 2324956 295 | [,pomr s,
Multén Fort 243 55 47 | 447 | Khérepir ” 264 26 34 ggg Mari No. 1 150 25 30| 3885
Abdul Fathi-ki-Kotlé 8. 293 26 22| 424 | Mamdot ” 312 42 11 %elehwlilé, 8. 200 46 28 | 884
' "Ukéwid ” 260 39 46| 383
I Kiaror s. Pipalwald 297 24 36| 382
I;H:l:‘é]:lm}‘féuse 285 49 10| 152 Ekamlk 8. %6 20 39 gig Dorté »  3583835| 882
inbela b 154 ara 9 39 21
Khénbeld Tom 35744 19 Bhigd Khén . 252 20 21 ggg LALEHAN-KI-BASTI 8.
Masakotha » 2875429 Sitptr 8. 8537 30| 450
E}iﬁiﬂnNo'b o, 1127 46| 854 Shahpir No. 1 » 358 o 5| 838 | Marri ” 1332 3124 450
Mailsi o TSR ] Makhanbeld » ;;g 334| 451
A 2
Malikvahdn Mosque 234 43 28| 855 Gurt Harsahdi y 5637 1| 297 | Rémkalf ": 332 19 45| 453
Kuara, XLV Mamd’ot » 15718 54| 297
Saréi Minaret No, 2 643013 60 Machiwérd w 2041724| 291D, Npa s
Sardi Minaret No‘ 1 6 59 | Dod . » 25652 16| 300 Jandwil House 29 438| 274
Faridkot Temple ~ . 191 22 3-1 56 Bhangewild, XLIV 32224 21| 238 Panjévd . 89 19 14| 228
. P / Abal House 323 13 15| 821 | Diwén Kherk House 127 10 26| 275
K ’ Bak4inwald House 143 17 37| 277
Bm’nﬁ 8 197 KINGARA 8. Abohar . 247 39 52| 226
ara L&t 8 753501 1971 golanwali 8. 64 17 33| 233 | Abohar House 348 38 3| 273
Bha;t.mwélﬁ House 3827 44| 210 Malaut ” 125 59 58 233 | Amarkot " 287 4 1| 226
Sardi Flag 64 40 21| 207 Dhingéw4ld w349 3724 227




AZIMUTHS OF SECONDARY POINTS. 4'3—1?
o5 - sig sfs
Name of station with azimuths of g 8 3;, Name of station with azimuths of g § 2 Name of station with azimuths of g8 g
surrounding points § 2 g surrounding points .g,_:_vn ] surrounding points g_g 3
258 S5 25
5. 23 44
LavGRa 8, e ru MARHANBELA 8. e rn MARI-RA-MAUZA 8. o #
Duritd 8, 12611 3| 434 | Lélkhin-ki-basti s 28 4 32| 451 | Gandd Did-ki-basti . 13 57 54| 890
Pauntid » 189 4129 | 433 | Marri » 89 31 36| 451 | Dad-ki-basti ”- 73 41 32| 891
Shujé-dbdd » 260 53 17| 433 | Uch — 321 33 50| 452 | Mullawéld Khi » 13541 7| B92
LopERs® 8 . Mari No. 2 » 313 7-9| 890
0D . ALAN 8,
Sand Hill 8. 43 6 15| 847 | Bhulidnd 8. 14 14 31| 202 | MaRRD 8.
Ghéziwald Khi » o8 6 3| 367 | Dhilkot House 57 840| 214 |Sitptr 8. 38 32137) 450
Vahiwila KhG 9 142 40 52| 868 | Kauni 9 88 52 32| 201 | Makhanbeld » 269 28 38| 451
Rajanpir » 221 3 12| 345 | Strewild » 149 26 34| 201 | Lilkhén-ki-basti » 312 124 450
Trevit ” 281 59 53| 345 | Madank Tower 197 13 42| 211
Shéh Sahali Tomb 32027 33| 363 MASAROTHA &
Adamvahin »  3512520| 3846 | Maravur s. Shihpir No.1 . 5443 2| 838
Loman s PKollz'mwdli 5. ; :';; xg 39 gg% Ié(K.ill,lror Tomb No. 1 106 27 12| 358
. aki 38 4 ihror 10 337
Dhingéné 8. 845146| 456 | Alamwils w 138 655 220 | Bhigd Khén »ooaerSTol s
Sonthdli " 144 48 19| 456 | Aulak » 205 542 | 220 | Chilivahén Tomb 247 %7 36| 356
Madi Shahid » 229 48 26| 457 | Gighéd » 249 48 50| 234 | Childvahin » 2471117 | 336
Ahmadpér » 28629 30| 458 | Kingird »  3055725| 233
: Mavusipur s,
LuspA . MarLwar, s, ¢ Duréitd 8. 1952 6| 435
Lurtwild 8 450 47| 466 | Kistwald 8 84815| 168 |b ” 52 50 56| 438
Soigan » 8122 8| 466 | Nirptr » 49 5326 184 |a ” 9o 131| 436
Mehra » 142 54 3| 467 | Ferozpir Church 103 3 33| 185 | Pauntié ” 310123 41| 435
Pakd ” 193 24 48 | 468 | Ferozptr No. 2 ” 106 42 59| 171
Ferozpir Gun Foundry MEeury &
Luxot Barr s, No. 1 107 16 44| 183 | 50400y 18 6 5| 467
Dhoré 8. o6 11 26| 462 | Ferozplr Cotton Press 8. 127 21 56| 180 | gyiyi4r Thal Tower 67 16 52| 479
Sanjrénf w 16738 46| 462 | Shéhdinwild g 17642 9| 170 | yuhinwils & o142 20| 469
Soagan . »  224132045| 463 %;iylihd’wélé House 221 g‘r 5 }gg Pakd . a6l1121| 468
Mandiwilé 6 alhir 229 §1 2
andiw ” 267 20 38| 464 Pidrénd :: 30222 16| 168 Lund4 » 322 52 24| 467
%.dmwwn,; 8, Maxpor s MIANFUR 8.
diwa) 2 65 : {
odwdi © v mne) W IENTGG 0 sy mlkER g v ausm o
Lunda » 1845033 | 466 Klgﬁélién :: ]gg iG gg 293 i&)mtavéliﬂé »  1411530]| 376
Mommans s ]%l:é;'ep ir " 193 36 55 | 294 athinw. » 3211326 374
. Mg ' A 25516 11| 302
ﬁﬂi(]l)olil:’ singnild s 1:‘; ‘;g ‘;2; ggg ?{Ilis:hli)wéré 41 : 297 40 22| 299 gﬁzﬁzﬁ NZ. 1 s 11025| 401
” 3 pepaeapbi . . .
Kiéi , 1972636| 303 ipuingwdld 3371659 | 297 | Shjd.abad . 59 6 3| 401
od ” 308 51 40| 300 Manvoes. I g;:;;nwalé Kha ” 130 28 48| 402
Mapr SHARID Mosque No. 1 197 31 55| 125 o 1943411 403
Lohért 8. 49 so 11| 457 MIRZAWALA 8.
Sonth4li » 10237 1| 457 |MANDIWALA 8. Mateli House 4916 13| 287
Murad Khairwdli ,, 265 54 3| 459 | Lundi Bhit 8. 872326| 464 | \ypgppar, V . 11956 46| 232
Ahmadptr » 342 44 50| 458 ioﬁg,anm » 168 59 59 ‘:gg Jhambhers, XXXIIT 206 10 8| 231
4 uruw » 2592935 lt{lzman Kh%ra.t 8. 249 Sé 4| 231
MacrEss, 111 mn, or 2 2| 285
Allébéd House 28 514| 152 | ManDREs), XXX A e
Jénpir House 129 15 38| 151 | Mérishonkshé House 49 7 6 121 MITHAN-KI-BASTI 8.
Mandresa Referring Mark 250 43 11| 129 g:éziwatz; go. 2 s 1304956| 899
M ) dziwat o1 191 17 2 398
Khokar Mosque g105s| 443 |MamrNo.1 &, Khordwdla Khi . 2.8 543 | 397
Seri Pohoran s 30 31 49| 414 Pipalwild Khtt 8. 136 39 24 | 887 | Kdimwals Khd » 3023135 397
Balel . 200 23 44 | 416 | Jhakar . . 208 7 4| 886
Kashi v 2817 11| 415 |Gelehwdls » 363 641| 385 | Moomapwara s
Serwild Khd w 34319 of 414 |Labor » 33025 8| 385 | pymbiwals B ° 1 go 5845| 879
M . Marr No. 2 s Eérﬁmzllé ” ‘:6’8 2 43 3;',8'
arzsr” s, . . : mew 1
i 5. 234636| 353 |PipalwAlé Khd s 153947 388 [ Muliks Vani W o I+
Maltkvahin Mosque 253 33 5| 355 |Uandd Déd-ki-basti ,, 75 56 21| 3889 v
Khanpir 272 18 50| 354 Mari-ki-mauza » 133 743 390
&hﬂ’pﬁr No. 2 i 329 54 33| 853 Jhakar » 308 39 16| 388

2

f




4,4,_1 SUTLEJ SERIES—SECONDARY TRIANGULATION.
LR . R
Name of station with asimuthe of | S55|  Name of station with asimuths of | S 53|  Neme of station with asimuths of | £ 5 &
surrounding points & & ‘i surrounding points E_a ‘; surrounding points é 2 ;:
£ a a =]
& £5 é_g... ] £#
MOKAL s. o NUNIARWALL 8, e rn PAUNTIA s, o
Day4 Singw4ld 8 43 41 4| 308 | Jahdnwild . 2012 16| 471 | Langrd 8, 9 437 433
Kanganpura ” 88 48 36| 309 | Bhiwalpir » 25018 37| 472 | Duratd » 78 4 5| 434
Talgandi ” 150 53 23 | 310 | Bhéwalpir Tomb No. 1 277 12 46| 481 | Mauyjipir » 13023 24| 433
Khadiin » 190 34 50 | 293 | Kaurdwald 8. 310 58 13| 471 | Yérinwili Kha » 252 8 35| 432
Mamdot » 23831 8| 292 Shujé-dbad » 31337 o 432
Gurt Harsah4i » 29322 37| 291 | Nugrkawcs, IX
Amir » 3445949 | 291 | Ahmadpir Mosque 324 56| 146 | Prarama s,
Malkéina House 119 54 1| 148 | Késiwdld 8. 552333 167
Monr-pBEAL VIII Malwal » 122 23 25| 168
Jhambhers Referring Mark 305 13 47 [ 122 | Nugpur . Saiyid'wﬁli House 153 9 8| 178
Ferozptr Church 15519 2| 186 W”;“““‘ ) 190 35 3| 169
MugaNTsINGwaLA, XL1II Ferozpir No. 2 8. 160 4 44| 184 Bhéngar » 3501552 167
Rupénd House 17 10 33| 237 | Ferozpir Gun Foundry ’
Balamgarh House 87:638| &81] No.2 161 53 39 | 192 | PrpALwALA 8.
Madersd Temple 89 12 29 82 | Malwal 8, 229 52 10| 184 | Dumbiwala 8. 10 45 51| 880
Mukatsar Temple No. 2 93 40 24 79 Dorts » 62 57 7| 381
Maur House 101 10 2§ 74 | Paga . Lahori ” 1172526 882
Akalgarh House 107 59 15 76 | Lund4 8. 132524 | 468 Ukdwala » 164 45 35| 383
Gulibewsli House 14454 7| 62 | Mehrt »  Bri336| 468 |Pirimal » 3163328 380
Kanaiwild Tower 16939 24| 64 | Jahanwild » 18324 55| 469
Labéné House 183 24 46 | 67 | Kauriwald » 23047 55| 470 | Preanwara Knu -s,
Sardi Minaret No. 1 246 48 11 58 Gand4 Dad-ki-basti s. 134 17 28| 389
Sardi Minaret No. 2 246 50 54 61 PARI 8 Marf No. 2 » 195 39 35| 388
Soth4 8. 3583024 216 Raipér ’ 5. 37 38 44| 223 Jhakar »w 26427 41| 387
Abohar . 8779 8| 224 Mari No. 1 » 31638 50| 387
Mura-gA-VaRI 8. Balliwénd House 112 38 36| 271
Mocharwild .. 13929 19| 377 | Alamw4ls ” 210 25 52 | 221 | PiEag, VII
Amewild ” 195 50 31 | 376 | Malaut ” 245 34 9| 221 | Chanikhén-kd-got s. 5219 50| 149
Mianpir » 27117 36| 375 | Kolanwali » 208 49 12| 222 | Ahmadpir Mosque 28531 7| 146
Katgarh ” 323 941 375
PANJAVA 8. RAINAWALA 8.
Muciawaia Kuu s, Tatwild House 144 57| 284 |Bari Machdki 8. 441331 161
Déd-ki-basti 8, 15 5531 892 ) Gamchal Ilouse 1939 3| 280 | Bigawéld » 133 58 13| 162
Jhandwiéld ’K}'ui' » 71 55 30| 393 | Usman Kheri 8. 20 43 52| 229 | Golehwild » 178 58 48| 163
Salonodn-ki-Khd ,, 13129 4| 394 | Jhambherd, XXXIII 02 50 49| 230 | Faridkot » 3195946 | 161
Mari-kd-mauza » 31540 40| 392 1 Bakdinwald House 195 4 46| 276
. Diwin Khera House 245 45 46| 275 | Ratpur 8.
MuLTAN 8. Land4 w 26916 44| 228 | Amarkot 8 713212 225
Khairptir No. 2 8. 41 § 7| 446 | Dhingdwild » 31049 36| 228 | Abohar House 122 43 6| 272
Abdul Fathi-ké-Kotld,, 342 12 34| 446 | Paniwdld House 35228 51| 278 | Abohar » 125 12 32| 224
Kamal Kherd House 357 452 282 | Ballawani House 191 53 32| 270
Mvuerap KEAIRWALL . Pak{ » 21737 3| 223
Ahmadpir Tomb No. 2 29 34 54| 478 | Parmra, IV Kolanwilf » 264 14 37 223
Ahmadpér 8. 3522 59 459 | Jdnptr House 658 4 151
o] Madi Shahid ” 85 56 24| 459 Rasanere 8.
Sanjréni " 291 6 1| 461 | papamar . Lodhran B 41 429 3845
Dhora » 349 52 34| 460 | Mocharwils .. 827 51| 3878 | Lodhran Dome 41 44 11| 361
Dumbéw4ls ” 82 31 57| 379 | Kamilpir ” 21430 4| 343
Naxpray, VIII Pipalwila » 136 34 16| 880 | Thatti House 228 11 40| 360
Malkéni House 302 1523 | 148 | Amewsld » 3163338 378 | Dhaniot » 26629 7| 343
- Trevit » 33523 34| O44
NAURANGSHAH 8. PATHANWALA 8.
Salsadar 8. 157 30 54 371 | Salsadar 8. 18 16 47 372 | RaJaPUR .
Pauliwald » 207 43 11| 370 | Katgarh » 92 6 46| 873 | Sher Shédh 8, 1240 2| 428
Vihiwala Khi » 273 538| 369 | Miinptr » 13114 2| 374|D ” 58 837 | 429
Ghdziwald Kha » 3535 644| 369 |Pauliwild » 321 1434 | 872 ]Jaldlabdd » 248 22 30 4327
. E »  306314;| 427
Nava Pamara (s ° PavLiwara s,
Chirawéalda Kh .. 33 40 31| 409 | Naurangshih 8. 27 43 38| 370 | RaMEALL s,
Kabawali Khat !, 87 52 35| 409 | Salsadar »  073250| 371 |Lilkhiulibasti s 152 21 29| 458
Fathi Khdnwéld”  ,, 161 18 13| 410 | Pathinwéld ” 141 15 12| 872 | Uch Tomb 194 38 24| 475
Arain » 211 49 34| 411 | Vahiwdld Khd ” 320 34 36| 370 | Uch ” 195 38 54| 453
Sikandrabéd Haveli 349 46 28| 442 Dhiungénd ” 262 33 48| 454
.

-l



AZIMUTHS OF SECONDARY POINTS. 45_1
g . £ 8
52t 5i8 218
Name of station with azimuths of 2 g g Name of station with azimuths of £33 Name of station with azimuths of g8 2
surrounding points E g :a surrounding pointe E e i3 surrounding points £ 2%
g 8 sE| 858
ig QE éﬂa
Rarma THER 8. ° s 7 SEARPUR No. 1 s, °o r SotHA 8. o r
Katerd, XXX VII 109 33 2| 264 | Kharak s. 108 2 4| 839 |Aulak 8. 1652 4| 218
Biandwild, XXXIX 178 39 30| 264 | Kihror ” 178 orx1| 338 | Tamkot » 64 16 50| 217
Maldwald House 187 4 45| 266 | Kihror Tomb No. 1 178 33 34 | 3858 | Bhigsar, XLI 114 324 206
Drakhénw3ls 8. 224 1 11| 265 | Masdkothd » 234 39 10| 838 | Mikantsingwald, XLIII 178 30 29| 216
Midh4 House 334 39 39| 268 | SmanrUR No. 2 . Landa House 35733 7| 248
SaroNoaN-k1-KHU 8. Fathiptr 8. 37 727| 352 |SUREWALA 8.
Jhandwild Khé 8. 12 58 34| 394 | Jald » 70 825| 852 | Kauni 8. 33 438| 200
Kéimwila Kha ” 69 21 11| 3895 | Mailsi ” 149 55 40| 853 | Bhatidwald » 97 34 38| 199
Khoriwéld Khé. ” 136 42 35| 396 | Khanplr » 191 27 24| 354 | Bhatidwild House 108 31 40| 209
Mulliwéld Kha ” 311 28 33| 3894 Baré Hari » 186 45 13| 199
T SnerEWAHAN, XX 11 Madank Tower 262 2 56| 211
SALSADAR s, Khairpar No. 1 8. 62 48 56| 141 | Malan w 32912534 201
Katgarh s. 13513342]| 373 | Shekhwahdn Tomb 220 19 54| 139
Pathdnw&ld » 198 16 34 | 872 | Got Kdim Rais Fort 237 13 31| 140 | TALWANDI .
Pauliwild » 27733 §| 871 Kanganpuri 8. 5 2351| 810
Naurangshih w 3373030 371 |Snpe Smnm s Ghelan » 6317 5| 3812
Gurjé 8. 68 49 21| 430 Chiinidn ” 1131515 | 315
Saxp HiLL s. D , 14625 53| 429 |Dhalle » 18942 55| 313
Ghiziwdls Kht 8. 1774029 367 | R4jéptr Y 1923946 | 428 |Khididn » 234 919| 811
Lodhran »” 223 4 13| 347 |E » 342 37 25| 428 Mokal ” 330 50 45| 810
Adamvahén » 276 55 25| 347 . :
Hari Shih Tomb No. 1 204 42 40 365 SHER SINGWALA 8. TAMALAWALA, LXX
Chamb 8. 344 042 | 348 | Bari Machdki s. 2303518| 160 | Kot Kapiré 8. 16 2 o| 156
Faridkot . 26539 57| 159 Faridkot » 572847 | 156
SANGU 8. Sangd » 31335 9| 169 Bhigthald ” 109 51 2| 173
Sher Singw§ld .. 133 26 51| 159 Kabar Buchd House 122 13 §6 | 174
Faridkot » 228 43 81 158 | Sgysa-
Dhiméwilé n 2032052| 158 | Ghisiwaitd No.2 s o358 1| 400 |Tawrwaws, XX
Langré ” 8o 53 11| 433 Asrini House 5337 35| 143
SANJRANI 8. Pauntis » 1323746 432 Chilivahén 8. 118 646| 333
Dhor4 8. s21511| 461 | Yérdnwéls Kha " 19256 36| 402 |Fathipdr 153 28 52| 334
Murid Khairwdli ,, 111 8 48| 461 | Mirdliwén 239 5 14| 401 |Khairpir Bench-Mark 235 35 10| 142
Suividr Thal Tower 222 2 53| 480 | Ghéziwattd No.1 ,, 303 35 2c | 400 Khairpir No. 1 8. 252 48 55| 141
Sodgan ” 262 40 8| 463
Lundi Bhit ” 347 38 19| 462 | girpur &, TaMEOT 8,
Marri 8. 218 50 47 | 450 Alamw‘ﬁlé . e araz 3| 219
Ser1 POHORAN 8. Lélkhén-ki-basti » 36333 50| 450 Drakhinwéld » 8433 46| 240
Fathi Khénwsld 8. 382114 412 Lakhmirdn§ House 93 33 37| 241
Mahmtdpér » 219 31 24| 414 g0, 0ux Bhégsar, XLI 1543313 217
Serwild Kha » 283 1329 413 PR Dubri House 211 § 19| 262
) Lundi Bhit 8. 4423 6| 463 | pining H 93
Arain »n 3384657 412 Sanjrani , 82 43 56| 463 S(:Z t; ouse ::4 lg ;f 21?
Suividr Thal Tower 156 479 ” 4
Serwara KuU 8. Mehrd . 138 3? ﬁ 467 | Aulek » 3135339 218
Arain .. 46 39 56| 413 | Lund4 ,  2611938| 466
Seri Pohoran ” 103 14 6| 413 | LurGwéld » 31028 52| 465 THAMAN 8.
Khokar Mosque 119 36 23| 443 | Mandiwéld " 348 50 32 | 464 Khiadidn 8. 056 59| 296
Ma.‘tgzﬁdp(xr » 163 19 12 | 414 llzbal’le » 30 13 2 g;g'
Kas » 2313839 415 |goppnwara Kuu s eyl » o 2954130
Yirdnwdld Kbe s 1653 58| o4 | Kot Madarsé 359 619| 320
SHAHDINWALA 8. Khénpir Dome 163 22 20| 440 T
Ferozptr Gun Foundry Therfwild Khd », 205 o ol 406 | HATTL 8.

No. 2 5938 14| 191 | Ghauswéld Kh& , 258 a2 2| 405 . 8. 27925 9| 431
F"1'°ZP{‘1' Gun Foundry Chak » 320 orr| 404 Gurjé » 33555712 431
No. 1 62 22 58| 182 : )

Ferozpir No. 2 8. 63 40 35| 171 | goxrmars s THERIWALA KHU 8,

Ferozptr Lightning Con- Dhingind g 24 34 20| 455 Sobehwild Kha 8. 2§ oat| 406
ductor No. 2 89 513 189 Uech g.l‘omb ’ 8 28 g| 474 | Kbénpir Dome far48 1| 440

Ferozpir Lightning Con- Uch 1c9>o 2 41 455 | Kabiwalé Kha » P94 48 12| 408
ductor No. 1 89 7 50| 187 Madi Shahid » 282 4 457 Chirawald Kha » 269 §48| 407

Ferozptr Cotton Presss. 89 3120| 180 |7 .0 » 324 3 g 4% 456 | Ghauswald Khid » 323\ 4 58| 406

Ferozgfu' No. 1 8. 1054715 172 » 49 4

‘Walhir » 276 23 37| 170 '.

Malwal » 35642 4| 170 v
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4,6_1 SUTLEJ SERIES—SECONDARY TRIANGULATION.
838 . 358 s
Name of station with azimuths of § § g Name of station with azimuths of § §§ Name -of station with azimuths of § g
surrounding points g g3 surrounding points § 2% surrounding points ©
S5z E gz
8 8
TREVIT 8. o rn URAWALA 8. °e v ViRaxG . o
Adamvahin .. 43 9 48| 348 | Lahori s 80 40 27| 383 | Bhatidw4l4 .. o 351 .198
Shih Sah4li Tomb 48 57 28| 863 | Gelehwild ” 144 37 37| 884 | B4jé ” 179 18 34| 196
L3dhran » 103 2 4| 343 | Pipalwald ” 344 45 26 | 383 | Khérd ” 249 517 196
Lodhran Dome 103 110]| 361 Saréi Fl 258 3 40| 208
Rajanptr »  1553428| 344 | Usyun KHERA 8. Bard H » 399 3I44| 197
Dhaniot »n 20813 4| 344 | Rémnagar Fort 2233 7| 286
Mirzdwilad s. 70 1 50 |- 231 | WALHUR .
ToTHE 8. Jhambhera, XXXIII 138 45 54 | 230 | Pidrdnd 8. 10 35 26| 169
Kisawila 8. 21528 41| 166 ] Panjivé » 209 42 24| 229 | Malwal 49 52 34| 169
Bhéngar » 262 39 a1 | 165 | Tatwéld House 229 52 50 [ 283 | SaiyidwAl4 House 5447 13| 178
Golehw4ld ” 310 45 47| 164 | Kamél Khers House 240 37 42 | 282 | Shahdinw4ld ” 96125 14| 170
Bégtwéld » 350 442 | 164 | Dhingdwild 270 3 16| 229
Péniwal4 House 38547 3| 279 | Yaranwara KHU .
UcH . ' Shuji-4bad s 12 §6 50| 402
Rémkali s 1539 46| 453 | Vamrwara Kavu s, Pauntid » 73 935| 432
Lélkhan-kf-bastf » 95 4 47| 452 | Ghéziwild Kha s 4722 5| 868 | Sobehwéld Kha » 106 53 21| 404
Makhanbeld ’» 141 35 28| 452 | Naurangshih ” 93 6 51| 369 | Chak » 35020 8| 403
Sonth4li 280 o0 33| 455 | Pauliwild » 140 35 22 | 370 | Mirdliwén ” 31028 11| 402
Hasan Darid Tomb 283 28 27| 476 | Lodhran » 3232 39 51| 868
Dhingéné » 340 17 12| 454
W. H. COLE.
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SUTLEJ SERIES.
CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS.

The following table gives the co-ordinates of all the stations and other fixed points, arranged in alphabetical
order, also the descriptions of the secondary stations and intersected (or unvisited) points, and references to the
preceding pages where the descriptions of the principal stations are given. In certain instances numbers are added
which have reference to the given data of the triangles by which the station or point has been fixed; when these
numbers are omitted it is to be understood that no triangles are given.

Note.—N\ stands for Latitude North; L for Longitude East of Greenwich; H for Height of station in feet
above mean sea level, if determined trigonometrically, H, for the Height when found by spirit leveling and 4 for
Height of station tower or pillar. For visited stations and for other points of superior accuracy the values of A\ and
L are given to two places of decimals ; for well determined objects to one place, and for the remaining points to the

nearest second. Principal stations are distinguished by the Roman numerals I, II, &c; secondary stations by the
letters h. s. and s.

Name of station, distriot, description, Name of station, district, description, Name of station, district, description,
co-ordinates &o. co-ordinates &o. co-ordinates &c,
a 8. Abohar s. Adamvahin Tomb,
(Multdn) (Sarsd) On a high mound, formed of the ruins | (Mul¢én) Dome. v
° r » of the snciex;rto fortified town of Abhm%azba!;fut o 1
. 1560 yards from the present town o ohar. .
}‘ 29 55 1 7_16 Markyed by a platform with (© inscribed thereon. ?’ 29 28 4'0
NZSI8152957 o L 71 41 23'1
o A 30 9 20°00 Abal H
. L 1 . al House -
A(l‘):]"llltl& l')"athl-kﬁpxotlé s, No. gg; 4 3735 (Farddkot) Fln,g on Gurdattd Bmi"’a&nn.
» : A 30 42 42'3
i 3? 23 f7.22 Adamvahén s. L 74 32 481
7 329 (Multdn) On top of Munsh{ Khén Chand’s house Nos. 821, 822
No. 428 in viilllage ; muu;l Ada(linvnhﬁn, thénah and .
tahs: .Lodhmn. arke by l platfqrm 6 in- Ahmad ﬁr Mos ue ]
Abohar House, ches high and 4 foet square, with (9) inscribed (mmguzr) N.Wfloor::er minabet.
(Sarsd) Flag in town. thereon and covered up for protection. A 29 & 771
) 3 9 7 Yo ma A
L 4 14 3 Nos. 146, 14
Nos. 272, 278 9 No. 846 S
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SUTLEJ SERIES.

Name of station, distriot, description,
co-ordinates &o. '

[ ]
Name of station, district, description,
co-ordinates &ec.

Name of station, district, description,
co-ordinates &o.

Ahmadpir s.
(Bhdwalpiir) On turret of Kiré Sarrif’s pakd
building in city ; kirddér{ AhmadpGr. Marked
by a masonry pillar 8 inches high with () in-
scribed thereon and oovelgsd up for ,Protoction.

(BAdwalpiir) Spire of Akbar Bhawadin’s tomb.
i 29 8 387
71 19 ©°
No. 478 ? 7

Akalgarh House,
l(IFerosptir) Flag on Ranjit Sing Lambard4r’s
ouse.

A 30 30 55°1
L 74 26 54
Nos. 76, 77

Akbar-da-Binga, VIIL. of the Jogi-
Til& Series.
(Bhdwalpdr? About 08 of a mile 8.W. of the
village so called; thinah and kirdér{ Bhiwal-
garh. Denoted by a perforated masonry pillar

with & mark-stone let into the floor of the
Ppassage at the ground level.
A 30 12 32°43
L 73 31 1878
H, 53835
A 29
No. 17

Alamwild s. _

(Sarsd) On top of Dharmsélé in village; mauza
Alamwél4, chauki Malaut, thinah Abohar, tahs{l
and sub-division district Fizilkd. Marked bya

platform with (© inscribed thereon.
A 30 16 723
L

74 27 4848
No. 219

Allsbéd House, :
£BMwalp'ir) Flag on Hakfimat R&i Mukh{’s
ouse.

b 28 57 89
L 70 55 10°8
e No. 163
g

Amalwéld Khd s.

(Multdn) Also called Ham{dphr bast{ s. near
the 10th mile-stone on road from Multén to
Shujé-dbsd. .

i » 30 52459
b 1 2 I°20
T

/

Amarkot s.
(Sarsd) On top of Rukmuddin Zam{ndér’s house;
mauza Amarkot, thinah Abohar, tahsil and sub-
division district IFdzilk4. Marked by a platform
with © inscribed thereor:;

”

A 29 8 3622 A 30 3 3858
L X Zsls 18 17°89 L x z45 12 10°92
o. 0. 22
Amewsld s. . Midno:
Ahmadpdr Tomb No. 1. (Multdn) Near a well so called ; mauza Midnpfr,
wuww: ) Bpc of Asat S’ rtven i and oovered up for protaction.” T ¥
L 71 18 37°5 L 71 33 1516
No. 477 No. 376
Ahmadpir Tomb No. 2. Amir s.

(Ferozpsér) On ruins of a kachd fort near the
villagesocalled,and closeto the high road between
Ferozptr and Fizilkd; mauza Amfr, thénah
Bagike, tahsfl Mukatsar. Marked by a platform
with (© inscribed thereon.

A 30 38 19°63
L 74 18 2911
No. 289
Arain, XXVIL
(Vide page 6—p)
A 29 40 55°57
L 72 53 2157
H 529
A 26
No. 27
Arain s,
(Multdn)
A 29 59 4888
L 71 24 3577
No. 411
Armiwild House,
(Sarsd) Flag in village.
A 30 20 49
L .74 18 1
Nos. 96, 97
Arniwél4 Thénah,
(8arsd) Flag.
A 30 20 56°%
L 74 17 550
Nos. 92, 98

Asafwild House,
(Sarsd) Flag on Giidar Kasé{’s house,

)I: 30 22 21°%
7
No-.7i316;5?174 5

Asréni House,
(Bhdwalpir) Flag on Asé Mukh{’s house,

}.‘ 29 31 132
; 2 82
No. 17.48 95
Atéri Flag
(Gogaird) In village.
. 30 36 23
L 10

4 5
Nos. 328, 829

Aulak s.
(Sarsd) On a sand hill about 0'75 of a mile E.
of villageso called ; mauza Aulak, chauk{ Malaut,
thdnah Abohar, tahsfl and sub-division district
Fézilkd. Marked by a platform with (9 inscrib-
ed thereon.

(] ’ ~
A 30 17 14'73
L 74 33 3966
No. 218
b. s.
(Multdn)
A 29 54 621
L 71 15 13°46
Nos. 487, 438
Bagéke s.

(Ferozpdr) On turret of thénah, about 1-50 miles
W. of village so called ; tahsfl Mukatsar, ildké
Mamdot. Marked by a platform with (&) inserib-

ed thereon. _
i 30 35 21770
13 30°
Non 305, 306> 7
Bégiki s.
(Feroepiir)
A 30 59 762
L 74 45 11°07
Bigiwdld s.
(Fiu-(dkot)
i 30 45 41°42

74 42 4'49
No. 163

Bahddurwédld s.

(Ferozp¥r) On mound.
A 30 59 47°44
L 74 41 26°36

Bahamniwéld, XL
(Vide page 8—g)

A 30 31 4628
L 74 17 21°40
{I 637
No.;4
Bahamniwél4 Fort,
(Feroepiir) Flag.
A 30 32 23
L 74 15 56
Nos. 88, 89
Biji s.

(Ferozpiir) On roof of Béitd LambardAr’s house,
'W. of and in village.

A 30 33 27°94
L 74 41 10°96
No. 196

Bakdinwéld House,
(Sarsd) Flag on KidG Lambardér's house.

A 309 577
L 74 0 483
Nos. 276, 277




CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS. \ 49_1
Name of station, district, description, Name of station, district, deseription, Name of station, district, desoription,
co-ordinates &o. co-ordinates &c. co-ordinates &o.
Bakhiders, XVI. Bard Hari s. Bhambd s.
(Vide page 6—p5) (Ferozpir) On roof of Dharmslé in contre of | (Ferozpér) On Dulla Zamindér’s house in
o 0 village. - village ; mauza Bhamb4, thénah Bagéke, tahsfl
. ° r - Mukatear. Marked by a platform with @
A 29 26 32'99 8 =6 inscribed thereon.
L 71 54 17-11 A 30 2 56'34 ' ] ’ [
H 446 No. 10y 44 4973 3 30 32 1881
No. 88 , . ,No.?'g-‘ 9 5319
Bari Machédki . )
Bakhider§ Bench-Mark. @ Notse, 8. ide of ritigs so et | Bhgngar .
gfpmp'ﬁ?‘ﬁxz fﬁ. 'P'M%etgfﬂ&m X 30 41 27:04 (?'mq:rmd.top of J&t's house, W. corner of
from Bhéwalpér to Ferozptr. N Zg'o 4% 19°90 € A 30 50 1526
X 29 26 4380 " L 74 45 59'12
L T 5643 Bészidptr Village, Ko. 168
i (Ferozpir) Flag.
. A 30 53 48 Bhangew4lé, XLIV.
Bakhiders Vlllage, L 74 42 43 (Vide page 9—pg)
(Bléw;lpfr) Flag. 26 Py 30 38 27°34
I 29 22 59 Begiwsl{ House, L 74 36 3789
7154 9 (Sarsd) Flag on Pliran Lambard4r's house. :’E{ 673
. 0
Balamgarh House, L ‘;’: 2? ‘1‘;3 No.g
(szpiir) Fl‘g on Jawdhar Sing’s house. Nos. 102, 108
A 30 28 o2 Bhatiéw4ls House,
L on 7840 :f 22'8 Berwél4, XXV. sﬁzgzp&r) Flag on Difl Sing Banif’s house in
* T (Vide page 6—p5 o o
x a9 g8 g
(Mwltdn) L 72 41 35'97 Nos. 209, 210
A 30 2 40°41I i‘l 513
L 71 25 28'42 No. 83 Bhatidwéld .
No. 416 o (Ferozpiir) On high mound, about 0-50 of a
Bhégsar, XLI ;ii‘lte[osr.g. f{;‘:illl;g;soedled. Marked by a paké
%ﬂ:};‘;ﬁgg‘f;&w (Vide page 8—y) 7y 30 27 2273
A 30 10 32 A 30 26 29'17 L X 74 41 13'03
L 74 21 15 {a{ g4 26 29'02 0. 198
271
Fos. 210, 21 A 3? Bhéwalgarh Fort,
Bém House, No.6 (BW) Flag on vl AN
(Sarsd) Flag on Jagté Lambardér’s house in L 30 9 54-6
village. Bhégthals s, No. 13,31 54
A 30 22 22'2 (Faridkot) On roof of K4lé Sing Zamindér's o. 124
L v4 22 46°4 house in centre of village.
Nos. 243, 244 A 30 46 31°29 Bhéwalpir Bench-Mark.
L 2' (BAdwalpiir) Stone B.M. imbedded at the south-
74 49 5%°54 ern base of a masonry monument erected over
Béndwild, XXXIX, No. 173 an Englishman, wﬁzydied during the march of
(Vide page 8—p) Indian troops to Candahkr. The tomb, a cons-
A 30 22 4328 Bhégd Khén s. . icuous object, lies 1'50 miles W. of the town of
L 74 18 -80 (Multdn) On top of a deserted house, said tobe héwalpGr, by the roadside.
39 haunted ; mauza Ardptr, thanah Kihror, tahsfl A 29 22 52°37
H 659 Mailsi. Marked by a platform 6 in. high and 4 L 71 41 39°67
h 35 ft. square with (© inseribed thereon and covered H A 39
No.8 up for protection, ] x 37503
71~' 29 39 49‘62 o 144
Bangar, XXXIL No.sas O 87 Bhéwalpér Mosque, :
(ide page 1—pg) ' (Bhdvalpir) Spire of dome of Sher Sheh Jalél's
A 29 59 034 p . masjid 8. of Bhéwalptir.
H 5 26 (Afwltdn) Also called FatGwAlptr s. L 71 4.2 413
Py 25 A 30 3 5345 Nos. 488, 48
No. 33 L 71 26 0'52 .

No. 418
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Name of station, district, description,
oco-ordinates &o.

L]
Name of station, district, description,
co-ordinates &c.

Name of station, district, description,
oo-ordinates &o.

Bhéwalpir s.
(Bhdwalpir) On Munshi Rém Chand’s high
ké house in town so called ; Kérdir{ Narang-
wih. Marked by a 4 masonry pillar6 in.
high, with (© inscribed thereon and covered up

for protection. o 1 »
A 29 23 44'87
L 71 43 580
Nos. 472, 478

Bhéiwalpir Tomb No. 1.
(Bh;’walpir) Spire of dome of Bibf Mahtéb’s
tomb. :

A 29 22 6°5
L 71 42 41'2
Nos. 481, 482

Bhéwalpir Tomb No. 2. -
(Bhdwalptr) Centre dome of Bhiwal Khin's
tomb, E. of town.

71\‘ 29 23 155
I 2°
No. ZSS 43 427
Bhil4 Tomb.
(ZLahor) Kalas of dome of Pandh S8héh’s tomb.
L3 3t 3 547
L 74 23 557
Nos. 817, 818
Bhular s. :
(Ferozpiir) On roof of Dharmsél4 in centre of
village. p
A 30 25 1460
L

8 32°51
No.gfas 375

Bhulidnd s.
(Ferozpir) On roof of DAtd Sing Zamindér's
house in village. A platform 1ft. high and 8
ft. in diameter defines the station.

A 30 19 44'44
L 74 45 11°56
No. 202

Bihak s.
(Sarsd) On top of GAm4 goldsmith’s house in
village ; mauza Bihak, thanah, tahsil and sub-
division distriot Fizilkd. Marked by a platform
with (© inscribed thereon.

A 30 28 51°79
L 74 7 24'43
Nos. 823, 324

Bodl4 Nir Shéh s,
(Sarsd) Stone B.M. imbedded on the N.W. side

of th,/foad near Bodl4 NGr Shih, and 8. of
ort Jam4ldin-ké-kot.
A 30 27 2648
L 74 6 51°54
H, . 58620
. No. 827

Burj Mastewsls ii‘lag
(Fartdkot) )n Gyén 8ing Lambardér’s house.
L 30 43 433
L. 74 42 49'2

Butrs House,

(Ferozpiir) Flsginvillagg. -
A 3015 5
L 74 42 15
Nos. 258, 254
Chak s.
(Multdn) Also called DhorehwAlé Khii .
29 55 1836
L 71 22 7°20
No. 403
Chamb  s.

(Multdn) On a high sand hill near one of the
vil.h?es of Chamb; mauza Chamb, thinah and
tahsil Lodhran. Marked by a peg driven in
and covered up for protection.

71\‘ 29 26 21°'19
1 37 148
No.gw‘ﬂ 454
Chanikhén, V.
(Vide page 4—pg)
A 29 5 14'61
L 71 3 13°92
H, 319'59
A 28
No. 49

Chanikhén Bench-Mark.
(BAdwalpiir) Stone B.M. imbedded on the site
of a deserted village crossed by the road near
Chanikhén’s well,

A 29 5 10°g6
L 71 6 17°31
H, 327°18
No. 160
Chanikhén-ké-got s.
(tl.?a)éwalpu’r) On prominent paké house in centre
o wn.

A 29 5 4854
L 71 3 665
No. 149
Chatri s.

(Ferogpiir) On a sand hill about 0'76 of a mile
8. of Sohég village and about 1-50 miles N.E. of
Gurdasar ; chauki Kot Bhéi, thinah and tahsfl
Mukatsar. Marked by a platform with (© in-
scribed thereon.

A 30 17 24'78
L 74 38 43'93
Nos. 245, 246

Chilvahén s.
(Multdn) On a turret of large pakd tomb of
Maulvi Goldm Murtazé, about 0'19 of a mile
8.E. of village so called ; mauza Childvahén, th4-
nah Kihror, tahsfl Mailsi. Marked by a
platform 6 in. high and4 fi.square with ©
inscribed thereon and covered up for protection.

A 29 37 29'55
L 72 7 57°88
No. 338

Childvahén Tomb,
(Multdn) Dome of Maul:f Ka'mnru:ldfn'n tomb.

A 29 37 297
'L 72 7 57'4
Nos. 856, 857

Chisti House,
(Bhdwalpsir) Flag on Mfr Héjim's house.
A

29 49 30
7% 52 54'3
Chisti Tomb No. 1.
(Bhdwalpir) Ti Din’s.
> 29 47 521
2 .
NOl.7132,5§33 79

Chisti Tomb No. 2.
(Bhdwalpvr) Khwéjah Nr Muhammad's.
7Iu‘ 29 48 116
2 52 562
No. Z?A 52 5

Chuharlar, LXXXIII.
(Vide page 8—pg)
A

28 52 5282 -
L 70 40 51°83
H, 30055
h ¥
No. 54

Ching House,
(Ferozpir) Flag on Tilok Sing’s house.

30 29 282
L 74 26 110
Nos. 90, 91
Chénifin s.

(Lahor) On turret of SiwA{ Khatr{’s house in
town ; thdnah and tahsil Chéinidn, sub-division

" distriot Kesir. Marked by a platform, with ®

inscribed thereon.

A 30 57 45'35
L 74 1 2022
Nos. 818, 816

Chirawiéla, III. of the Jogi-Til4 Series.
(Bhdwalpir) About 8 miles 8. by E. of the
little village of Méchiw4la-bGnga ; thénah Cha-
veka, kirdir{ Bhiwalgarh. Denoted by a per-

forated masonry pillar with k
{gtol themﬂoor of l:he pamge.nm;e.t::o‘:x}r;
evel.
A 30 3 538
L 73 26 2591
H 558
] 31
No. 18
Chiréwéld Khd s.
(Multdn)
L 29 57 44’40

I 2 °
No.ZW 3 338
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l Name of station, district, description,
co-ordinates &c.

L ]
Name of station, district, description,
co-ordinates &c.

Name of station, district, description,
co-ordinates &o.

Chiriw4ls Khd s,

(BMwultdn) o 1
Py 30 6 47°80
L 71 27 52°90
No. 421
D. =
(Multdn) On left bank of Triméb.
by 30 % 1867
L 71 20 22°'57
No. 429

D4d-ki-basti s.
(Multdin) About 028 of amile S.W. by W. of
village so called.
29 48 4'33

A
L 71 24 3675
No. 891

Détekhén, XI.
(Fide page 4—pg)
A 29 15 27'92
L 71 26 4803
H, 39716
h 3
No. 43

Day4 Singwils s.
(Lakor) On top of Dayé S8ing Lambard4r’s house
in village ; mauza Dsy4 Sing, thdnah and taheil
Chdnidn, sub-division district Kastir. Marked
by a platform with () inscribed thereon.

i 30 41 3819
10 53

Nos.734(')7, 30853 7

Dhabbar, V.

(Vide page 7—p)
A 30 2 3516
L .73 38 4874
H 610
A 24
No. 16
Dhalle s.

(Lakor) On top of Panjévé Sing Zamindér's

house in village; mauza Dhalle, thénah and

tahsil Chanidn, sub-division district Kastr.

Marked by a platform with (© inscribed thereon.
AT 31 3 483

L 74 12 3877

Nos, 813, 814

Dhaniot s.
(Multdn) On & mound 025 of a mile N.E. of
i so called ; mauza Dhaniot, thainah Kihror,
tahsil Mailsf. Marked by a platform with ©®
inscribed thereon and covered up for protection.

A 29 35 16°40

L 71 47 2060
No. 841

Dhénw4ld Custom Chauki.
(Sarsd) Flag on Chauki on roadside,

Y 30 22 124

L 74 13 382
Nos. 98, 99

Dhilan, LXVIII.
(Vids page 9—p)

(] ! L4
A 30 34 54'96
L 74 55 3848
H 731
h

20
No. 79 (of Gurb&garh Meridional Series) vide
Bynoptical Vol. of that series page 20—,

Dhiméwdls s.
(Fartdkot) On Mdér Bing’s house in centre of
village. Station since destroyed.
A 30 35 5623
L 74 46 4708
No. 167

Dhingénd s.
(Bhdwalpsir) On a high saud hill about 0-40 of
a mile W. of village so called ; zamind4r{ Chai-
man Taurf, kirdéri Sulténwih. Marked by a
peg driven in and covered up for protection.
29 9 2762
L

I o
No.ZM 7 5077

Dhingéwéls s.
(Sarsd) On top of Hire Lambardér’s house;
mauza Dhingdw4l4, thdnah Abohar, tahsfl and
sub-division district Fézilkd. Marked by a
platform with © inscribed thereon.
30 I 11°53
L 4 2438
No. gz’l 5243

Dhord s.

(Bhdwalpiir) On a high sand hill, about 075
of a mile 8.W. of village so called; zamindér{
Dhors, kirdéri AhmadpGr. Marked by a peg
driven in and covered up for protection.

A 29 7 45°13

L 71 22 45'73

No. 460

Dhilkot House,
(Ferozpiir on Ranjit Sing Zamfndér's
house in vmg ’ ¢
A
L

30 23 88

Noo Shar s 2

Dipoléns, XXXVIII.

(Vide page 8—p)
30 27 30'80
74 9 14'30
628
26

No.9 -

- Tk

Diwén Kherd House,
(Sarsd) Flag on Banis’s house.
A 30 6 54
L 2
No.brs %

Dod s.
(Fartdkot) On highest house in village belong-
ing to Sudh Sing inmbudir. A brick with

inscribed on it and imbedded in the roof de-
fines the station. o Y 1
A 30 46 4°'88
L 74 38 32'77
Nos. 300, 801
Dortd .

(Multén) About 050 of a mile 8. of well so

called ; mauza Ghéz{ Chanar, thénah and tahsil

Lodhran. Marked by a peg driven in and

covered up for protection,
A

29 42 37'81
L

1 28 32°
No.gsl. 3297

Drakhénwild s.
(8Sarsd) On a sand hill about 0'50 of a mile N.
of village 8o called ; mauza Drakhénwélé, chauk{
Arniwal4, thdnah, tahsil and sub-division district
Fézilkd. Marked by a platform with (9 in-
scribed thereon.

Iy 30 20 516
L 74 24 5512
Nos. 239, 240

Dubri House,
(Ferozpiir) Flag on Hukm{ Lambardér’s house
in village.

A
L

30 22 6°2
74 30 540
No. 263

Dumbiw4lsd s.

(Multdn) About 1:26 miles 8.E. by E. of well
s0 called; mauza Ghéz{ Chanar, thinah and
tahsfl Lodhran. Marked by a peg driven in
and covered up for protection.

29 41 39°34

L I 2 ‘92
No. 419 22 499
Duritsd s.
(Multdn) Also called Marands s.
A 29 53 51'07
L 71 16 2518
No. 434
E. s.
(Mwltdn) On Canal bank.
A 30 7 ;’32
L I 2 ‘1
No. 426 3 377
F. s. :
(Mwitén) On mound in plain. \ §
L 30 7 42°43

1 25 17°58
No.Z” 5'75

Fakkarsar House, .
(Ferogpir) Flag on Guléb Bing Lapbardir's
house. . o

A 30 1I 55
L 74 36 58
\A\
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A 30 40 23°46
L 74 47 4297
No. 166

Faridkot Temple,
(Farfdkot) Small dome spire in Réjé’s palace
in city.

A 30 40 21'5
L 74 47 47°1
Noe. 56, 67
Fategarh, XXXIV,
(Vide page 8—p )
A 30 16 18'74
L 73 52 51°68
H 595
A 2
No. 18

Fathigarh Fort.

(BMhdwalpir) Also called Gurdifné; flag on
highest bustion.

A 30 15 164
L 73 50 39°
Nos. 118, 119

Fathikhénwilsd s.

(Multdn)
A 30 o o©'71
L 71 23 31'75
No. 410
Fathipir s.

(Mxlidn) On top of a Mahéputr Brihman's
house in village ; mauza Fathlpur, théinah and

tahsll Mailsf. Marked b s platform 4 ft.
square with (9 inscrived n and covered
up for protection.

A 29 40 471
L 72 11 2892
No. 334
Fatteh, XXIX.

(Vide page T—p)
/A. 29 46 15°64
L 73 1 479

H 551

. 16

. TNo.28

FézilkésBench-Mark.
18”: ne B.M. imbedded te the
d near the hospital at Fésilké.
30 24 27°a1
73 4 896
2
' Nou.sloe,%%’l

Ferozpir Barrack.
(Fcrospdr) Skylight of 4th barrack from E.
30 54 41°4
L 74 39 589

Ferozpir Church,
(Ferozpiir) Flag on belfry.

A 30 55 41
L 74 39 21°8
Nos. 185, 186

Ferozpur Cotton Press s.
(Faro:pvr) On centre of building.
A 30 56 44'63
L 74 39 2862
Nos. 180, 181

Ferozpir Gun Foundry No. 1.
(Ferozpsir) Mr. H. G. Coate's chimney.

A 30 55 151
L 74 39 39'2
Nos. 182, 183

Ferozpir Gun Foundry No. 2.
(Fero:ptir) Chimney in entrenchment.
L 30 5 5 68

74 39 44°3
Nos. 191, 192

Ferozpir Jail,
(Ferozpiir) Flag on room over doorway.
A 30 57 69
L 74 39 208

Ferozpir Kachahri,
(Ferozpdr) Flag on centre of building.
30 55 372
L 74 39 222

Ferozpir Lightning Conductor No. 1.
(leptir) Magazine.
L 30 5g 42'5
22°
Nu7i4é7;3188 5

Ferozpir Lightning Conductor No. 2.
(Farospdr) Maguzine.

30 56 423

L 74 38 22°1

Nos. 189, 190

i - A
Name of station, district, description, Name of station, district, description, Name of station, district, description,
Faridkot, XLVI. Fézilkd House, Ferozpur No. s.
issioner’, Zpér) On h d of Nfir Shih-ké-
(Vide page 9—y) o« 1w (Sarsd) Flag on Deputy g}om:,nnnc:ner 's house. ero &d hxgldonzag!;zﬁ bl
| A 30 40 3'87 i 30 24 57°4 oentxo of town near L,
L 74 47 4873 . 74 4 99 by 30 57 44°92
I‘H 7;;9 Nos. 110, 1i1 L 74 38 59° 38
No.1 F(ézill;)ﬁ Tahsil.
Sars
. Ferozpir No. 2. s.
Faridkot s. A 30 24 25%6 4 £'Mr. . G. Coate's two-
rédkof) On roof £ Sundar Mal L 12'2 (Foroepir) On roof o .
g:l‘::u ’s houloo“ u?o for::;'e'::‘tmzownm Nos7lf'(;8, fOO storied house.

A 30 55 14'23
L 74 39 34’79
No. 171

‘Gaddan, XVIII.

(Vide page &—p)
29 29 19°'15
72 4 710
459 .
Not forthcoming
No. 86

Gajidni, XXXI,
(Vide page T—p)

>

29 50 5307
73 10 54'52
556
1

No. 28

S

Gamchal House,
(Sarad) Flag on Hnbln;sn Zamfndér’s house.
A 29 59 549

L 73 57 69
£80, 281

Gand4 D4d-ki-basti s.

(Mwltdn)
A 29 47 11'36
L 71 25 36°17
No. 389
Gandhi Flag,
(Lakor) On house.
A . 31 6 33
L 74 6 24
: No. 8382

Gelehwéld s,
(Multdn) 0-18 of & mile N.-W. by W. of village
so called and about 013 of nmloN.E by E.
of Chandarwélé.

A 29 45 22°98
L 71 29 3'05
No. 884
Ghall§, XXIV.
(Vide page 6"3.)
. 29 40 5876
L 72 3% 49°56
H 511
h 20
No. 80
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Name of station, district, description,
oo-ordinates &c.

Name of station, district, description,
co-ordinates &c.

Name of station, district, description,
co-ordinates &c.

Ghauswild Khi s.

(Multdn) Also called Chak s. About 0-G8 of a
mile N.K. by E. of Chak ovilla'ge.

L)

A

29 56 43'09
L

I 22 3561
No.ZOS 35

Ghéziwdld Khi s,
(Multin) 0.17 of a mile N.E. of village so colled ;
mauza Kundf, thinsh and tahsil hran.
Marked by a peg driven in and covered up for

protection.
A 29 32 5769
L 71 36 19°19
No. 867
Ghéziwattd No. 1. s.
(Multdn)
A 29 52 1'94
L 71 21 39°01
No. 898
Ghﬁzzwattﬁ No. 2. .
(Multdn) On canal bank.
29 51 20°23
L 71 19 57°41
No. 899
Ghelan s.

(Lahkor) On top of Amir Nirwéi’s house in
village ; mauza Ghelan, thinah and tahsil Cha-
nidn, sub-division district KasGr. Marked by
a platform with © inscribed thereon.

30 51 3246
L 74 4 42°42
No. 312
Gidérvai s.

(Ferozpiir) On turret of Kénha Bani’s house
in village; mauza Gidarvii, chauki Kot Bh4f,
thinah and tahsil Mukatsar. Marked by a
platform with &) inscribed thereon.
A 30 11 54'53
L 74 42 27°65
No. 235

Godri, XIV.
(Vide page 5—p)

A 29 25 2°00
L 71 42 51'31
H 415
h 34

No. 40

Gosain, XIII.
(¥Vide page 4—5.)
o 1} ~

29 16 2855
7t 38 533
40446
20

No. 41

Sy

Got K4im Rais Fort,
(Bhdwalpir) Flag on turret over doorway.
L 29 41 39

2 2 5
No. 10 ™7 357

Gighs s. ,
(Ferozpiir) On top of Mulld Zamfnd4r’s house ;

mauza Gighd, chauki Kot Bhii, thénash and |

tahsil Mukatsar. Marked by a platform with
(© inscribed thereon. )

A 30 14 39'84
L 74 37 871
No. 234
Gulibewdld House.
(Ferozpiir) Flag on Guldb Sing Lambardér's
house.
}‘ 30 33 37°2
1 o
Noo.7642, %s 93
Gurjé s,
(Muzaffargarhk)
A 30 5 705
L 71 18 39°38
No. 430

Gurd Harsahdi s.
(Ferozpiir) On one of the 2 turrets of high paké
house of Gurti Guldb Sing, Sodi Jagirdér, in
large village so called. A mark-stone with cen-
trical dot imbedded in the roof defines the station.

A 30 42 11°36
L 74 26 56°11
No. 290

Gurisar House.
(Ferozpiir) Flag on Budhu carpenter’s house in
village.

A 30 16 27°%
L 74 37 55'2%

Hari Sh4h Tomb No. 1,
(Multdn) Kalas of dome.

Hésilpir House.
(Bhdwalpir) Flag on Lakhpat Ri's house.

.y

29 42 550
L

2 ‘8
No. Zss 35 37

Hateji, X.
(Vide page 4— H.)

A 29 22 2°40
L 71 19 56°13
H 379
h 28

No. 44

Hosnér House. '
(Ferozpir) Flag on Punjév4 Sing Banié’s house

in village.
A 30 13 327
L 74 40 424
Nos. 255, 256

Jahénwils s,
(Bhdwalpir) On a high sand hill 8.8.E. of
Sangdlé village; zaminddr{ Sangdld, kérdari
N urang&'wéh. Marked by a peg driven in and
covered up for protection.

A 29 19 4329

L 71 37 46°71

No. 469

Jald s,
(Multdn) On the bastion of an old fort in
village ; mauza Jald, thanah and tahsfl Mails{.

Marked by a platform 8 feet high and 4 feet
square and covered up for protection.

A 29 43 477
L 72 10 40'76
No. 851

Jaldldhdd s.
(Multdm) About 048 of a mile N.N.W. of
village so called.

30 8 3888

A
L 71 23 23°42
No. 425

Jandw4dld House.
(Sarsd) Flag on Chain Lambardér’s house.
A 30 2 300
L 74 2 243
. No. 274

Janpir House.

A 29 26 59'7 (Bhdwalpir) Flag on Thikur Missar’s house.
Golebw&lﬁo s'salnb Sins 1 ot L .71 40 247 i 29 I 21
Farfdkot) On ib Sing's house, about the Nos. 365, 366 o 5I )
gentre of v)illuge 80 called. 8 : No. Zsl ot 33 \
A 30 47 14'71 Hari Sh&h Tomb No. 2,
74 44 3565 (Multdn) Spire of dome. Jénw4l4 Flag,
No. 163 29 28 38 (Bhdwalpir) ’
L 71 41 230 A 29 19 42
Golehwild s. No. 2, No. 486 L 71 23 34
(Far{dkot) On Chet Sing Lambardir’s house in L
village. Hasan Dari4 Tomb, Jhajjal Tower, <
A 30 47 17°09 (Bhdwalpiir) Spire near Uch. (Bhdwalpir) On sand hill. by
L 74 44 32°83 29 14 146 30 I 21%
L 71 7 12°1 L 58 420
No. 476 Nos. 120, 121
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Name of station, distriot, description,

Name of station, district, description,

Name of station, district, description,

(Uultdn) .
A 29 48 51°02
L 71 23 3797
No. 393
Jhok, XIT.
(Vide pag 4—p)
A 29 24 47°33
L 71 31 4I'I0
H 396
A 28
] No. 42
Jhilén, 1V,
(Fide page T—p)
A 30 3 2I1'gO
L 73 16 4425
H 534
h 20
No. 21
Jhimb4 Tow;r.
(Ferozpiry Flag on Jang Sing’s tower.
Ae 2 30 9 332

L / 74 49 26
No. 257

Kabar Buché House.
(Ferozpir) Flag on highest house.

A 30 46 49'5
L 74 51 46°1
Nos. 174, 175
Kabirwéld, XV.
(Vide page 5—p) -
A 29 I7 30°05
L 71 50 22751
H 421
h 23
No. 89
Kaimsir, XIX.
(Vide page 5—-”_)
A 29 24 42°14
L 72 10 4504
H 461
A 1I
No. 83
Kdimwil4 Khd s.
(Multdn)
A 29 49 36'24
L 71 22 36°59
No. 895

co-ordinates &o. co-ordinates &e. co-ordinates &o.
Jhakar s. Jiwan, XXVI. Kamél Kherd House.
(Alwitdn) o 1w (Vide page 6—p ) (Sarsd) Flag on Manglé ‘I,Am})&rdl:’u house.
Q ' L4
i A 29 46 27°59 2 29 46 16°99 A 30 2431
L 71 28 31°53 L 72 43 22-83 L 73 59 386
No. 386 H 494 N?. 283
Jhambher4, XXXIII. h No. 22‘3 Kamdlpir s.
(Vide page 1—g ) (Multdt]? 0'%’17 %f a ﬂ;m‘ilel?. of villa‘ioil:?l c;‘l:ﬁ{
r 30 5 5927 Jofriwsl4, XLIIL. e D e and anaulus 8 feet
L 73 51 43'48 (Vide page 8—p ) high with (© inscribed thereon and covered up
H 630 x 30 35 3 1 077 for protection.
P L RERE T e
. 14 :
;I 259 No. ZH 454
Jhambheré Referring Mark. No. 59
(Bhdwalpsr) : Kanaiw4ld Tower.
A 30 8 1277 Johhrki, TL. of the Jogi-Til4 Series. | (Ferozpir) Flag on Sukhé Sing's tower.
L 73 51 43°49 (Bikantr) On a sand ridge, about 2.5 miles W. 30 37 287
Nos. 122, 128 by 9. of the little village of Dhantr; thénah L 74 33 33'1
Mifriznv;i:‘u, kardari I’illu“r"th D;n:tkoﬁo :e’le: Nos. 64, 65
Jhand4 Phidd s. P T P o 2t tho ar )
(Far{dkof) On roof of Gulb Sing Zamfndér's| ‘hiﬂm of the p‘:‘g"" 5'2 °2°2§';’§°d level: | Kand4, XXI.
house in centre of village. L [ 8o1 (Vide page 56—y )
A 30 34 5402 H 7:‘7373 A 29 27 41°52
L 74 43 40°98 A 5 L 72 22 12°29
No. 194 i 11 H 8
No. 19 F :Z,
Jhandwéld, XXXV, No. 83
(Fide page S—z) T
A 30 13 4'35 A “ 29 50 4252 Kandéni, I.
L 74 2 5390 L 72 53 4'44 (Vide page s—H.)
}:I 236 H . 502 i - 28 49 3862
h 20 .70 49 32'44
No.13 To. 26 ,I‘L 30003
Jhandwédld Khd s. No. :s

Kanganpurd s.
(Lakor) On turret of a deserted thinah in
village ; mauza Kanganpuré, thinah and tahsil
Chinidn, sub-division district Kasir. Marked
by a platform with (2 inscribed thereon.

30 46 983
L 74 10 364
No. 809
Karnikheré, XXXVI.
(Vide page 8—p )
A 30 21 33'14
L 74 1 10°71
H 609
A 20
No. 11
Kasbhd .
(Multdn)
A 30 1 21°24
L 71 26 40°50
No. 416
K4simkf House.
( 8hdwalpir) Flag on Kérdér's house.
A 30 O 50°3

L 73 5 24’3
No. 127
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Name of station, district, description,
co-ordinates &o.

Name of station, district, description,
co-ordinates &o. ’

Name of station, district, description,
co-ordinates &o.

Kasdr s.

(Lakor) On top of the large dome of building
used as kachuhri and residence of the Asst.
Commissioner and about | mile 8.E. of town.
A trigonometrical mark inscribed on the top

defines the station.
o 1 ”

31 6 4683
74 30 30'96
No. 2895

Y
L

Késiwila s,
(Ferogpir) On Bflah Lambardér’s house, W.
side of village so called.
A 30 51 26°42
L 74 42 40'19
No. 166

Katers, XXXVII.

(Vide page 8— a.)
by 30 17 902
L 74 10 48'93
. H 649
] 25
No. 10
Katgarh s.

(Multdn) About 0-50 of & mile from the village
80 called and about 039 of a wile N.N.W. of
Trijunction Pillar; mauza Katgarh, théinah and
tuheil Lodhran. Marked by a peg driven in
and covered up for protection.

A 29 37 53'12
L 71 33 53'73
No. 873

Kauni s.
(Ferozpiér) On roof of Duni Chand Banif’s
house in centre of villuge.

A 30 24 2'74
L 74 42 1660
No. 200

Kaurdwdld s.
(Bhdwalpir) On a sand hill in the Thal about
8 miles K. of Hoteddld village. Marked by a
masonry platform 2-5 feet high with ©
1nscribed thereon and covered up for protection,

A 29 19 21'66
L 71 43 643
No. 470
Kauriwdld Khd s.
(Multdn) -
A 30 4 56'57
L 71 27 33°96
No. 419
Kh4i Mosque,
( Bhdwalpiir) Flag.
A 30 I 50°4
L 73 10 56°9
No. 126

Khéi s.
(Ferozpir) On Sujin Bréhman's house in large
village 8o called. A stone having & inscribed on
it and imbedded in the roof defines the station.
A 30 54 2269
L 74 35 2988

Nos. 802, 803

Khairpir Bench-Mark.
( BAdwalpsir) Stone B.M. imbedded opposite to,
aud N. of the town of Khairplr, shout 250
yards in a direct line from the Maulv{’s Khén-
géh, which latter bears lf:)o‘.’ N’ .

A 29 35 937
L 72 16 53°44
H, 41875
No. 142
Khairpir No. 1. s.
(Bhdwalpir)
A 29 34 55°39
L 72 17 1°13
No. 141

Khairpir No. 2. s.
(Multdn) About 044 ofa mile 8.by E.of
village 80 called and about 0-70 of a mile N.E.

by N. of Tibbi village.
30 9 51°66

A
L 71 25 50°72
. 424

No.

Khénbel4, II.
(Fide page 3—p )
28 59 1418
- 70 46 49'13
30971
26
No. 52

S

Khénbeld Tomb.
(BAdwalpsr) Dome of Sultén Mahm(d's tomb.
A 28 57 39'6.
L 70 46 534
Nos. 153, 154

Khéngéh House.
(Bhdwalpir) Flag on Mién Amédér Fakfr's
house.
A
L

29 18 51°2
71 .35 55
No. 145

Khéngarh Fort,
(Muzaffargark) Flag on highest turret of a
Banid's haveli.

A 29 54 56'3
L 71 12 11°1
No. 439
Khénpir Dome.
(Multdn) Of Kézi-ké-Rauzé. .
A 29 58 284
L 71 20 20°2
Nos. 440, 441

Khénpir s.
(Multdn) On top of AdG Mal Banié's house in
village; mauza Khaupir, thinah and tahsfl
Mails{. Marked by a platform 6 in. high and
4 ft. square and ocovered up for protection.

A 29 47 49°29
L 72 16 7°34
No. 354

Khéré, XLV.

(Vidcpayc(!—,.)
o ’ L4
A 30 32 2'63 )
L 74 45 21'07
H 708
] 26
No. 8
Khérd s.
(#aridkot)
i 30 32 o008

18
No.zgs 45 1547

Kharak s.
(Multdn) On a high sand hill, 0-88 of a mile §.
E. by E. of villuge 8o called; mnuza Kharak,
thinah Kihror, tahsfl Mailsi. Marked by a peg
driven in and covered up for protection.

A 29 33 3582
L 71 52 39'78
No. 839 .
Kharal s. .

(Multdn) About 100 paces from a well so called ;
mnuga Hamidptir, thanah Kibror, tahsil Mailsf.
Marked by u paké piliar and annulus 9 ft. high
with (9 inscribed thereon and covered up llsor

protection.
A 29 37 27'70
L 71 50 o02%
No. 840

Khérepar s.

(Lakor) On Ahmad Lambardér's house in
village; mauza Khdrepir, thdnah, tahs(l and
sub-division district KusGr. A mark-stone with
@ inscribed thereon, defines the station.

A 31 o 331
L 74 29 37°02
No. 294 .

Khiuwéld House.
(Sarsd) Flag on Déné Lambardér’s house.
A

30 14 431
L 743 17°2
Nos. 112, 113
Khokar Mosque.
(Multdn)
A 30 0449
L 71 24 52°'5
No. 448
Khokar Village,
(Ferozpiir) Flag on highest house. N
A 30 28 56 \'
L 74 43 12
Khoriwéls Khd s
(Multdn) : .
A 29 50 50°'99
L 71 22 5314
No. 396 (N

.
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Name of station, distriot, description,
co-ordinates &c.

Name of station, district, description,
co-ordinates &c.

Name of station, district, description,
co-ordinates &c.

Khddidn s.
(Lahor) On top of Dewh Sing Kalér's house in
village; mauza Khididn, thinsh and tahsil
e Chiinidn, sub-division district Kasir. Marked
by a platform with ® inagribe'd the'reon.

A 30 59 945
L 74 18 48'95
No. 208
Kihror s.

(Multdn) On a turret of Saiyid Fathi Shéh’s
house in town; thénsh Kihror, tnhsil Mailsi.
Marked b{x a platform 6 in. high and 4 ft.
square with (0 inscribed thereon and covered

up for protection.
29 37 30°21

A
L 71 57 20°67
0. 337

N

Kihror Tomb No. 1.
(Multdn) Dome of Sultin Al Sarwar’s tomb.
A 29 37 20°2
L

1 24"
Noa.7358,5359 +5

Kihror Tomb No. 2,
(Multdn) Muhammad Akram’s.
A 29 37 22°7
L 71 57 60

Kild Dipsingwéld s.

(Fartdkot) On N.W. bustion of fort alongside
the village so called. A brick having ( inscribed
on it and imbedded in the roof defines the

station.
A 30 44 3588
L 74 31 980

Nos. 297, 298

Kingard s.

| (S2rsd) On a sand hill about 200 yds. W. of
village so called ; mauza Kingdri, chauki Mal-
aut, thinah Abohar, tahsil and sub-division
district Fazilkd. Marked by a platiorm with
& inscribed thereon.

A 30 9 3533
L 74 36 19'40
No. 233

Kolanwdli s.

(Sursd) On a high sand hill ahout 1'50 miles
W. of village socalled ; mauza Kolanwali, thinah
Abobhar, tahsil and sub-division district Fazilki.
Marked by » platform with (5 inscribed thereon.

A 30 6 4681

L 74 29 37718

0. 222

~

Korii House.
(Ferozpiir) Flag on Hukm Banid’s house in

N

village.
) W 30 15 482
L, 74 34 91
. o No. 249

/

Kot Bhai s,
(Ferozpiir) On roof of bastion of Guré Anép
Sing’s old fort.
o [ L4
30 15 59°60
74 44 2374
No. 236

A
L

Kot Kapirs s.

(¥artdkot) On tower in fort E.of northern
gutewny and town,

7]‘:" 30 34 52°07
2 19°2
No.?lgGS 925
Kotlt Madars§,
(Lahor) Flag.
A 31 5 596
L 74 19 49

Nos. 819, 820

Kibiwéld Khd s.
(Multdn)
A

29 58 51°29
L

71 22 43¢
No. 408

Labana House.
(Ferozpir) Flag on Gdmé Lambardér's house.

30 34 523
L. 74 35 56'8
Nos. 66, 67
Labrd s.
Lultd - ilo N.E. of vi
So‘ucuall‘;?. About 018 of a mile N.E. of village
A 30 3 1480

L 1 27 17°
. NO.Z17 7.17°45

Lédimsir, XVII.
(¥ ide page 5—p )

Y 29 21 41°58
L 72 1 4689
H 468
h 10
‘No. 87
Lahori s.

(Multin) Near the villige so called; mauza
Lauhori, thdnah and tahsil Shuji-4bid. Marked
by a pillar and annulus 3 ft. high with () in-
scribed thereon and covered up for protection.

A 29 44 817
L 71 28 30°'52
No. 382

Lakarwéld House,
(Sarsd) Flog on Biaghd Zamfnddr's house in

village.
A 30 19 31°3
L 74 28 550
Nos. 260, 261
Lakhiwél4d Sand Hill,
(Ferozpir) Flag.
A

30 26 15
L

74 22 27
Nos. 86, 87

Lakhmirind House,
(Ferozpir) Flag in vilhgg.

A
-L

r
30 20 36

74 27 40
Nos. 241, 2423

Lélkhén-ki-basti s. .
(Bhdwalpir) N. of village. Marked by a plat-
form 7'5 ft. high with (© engraved thereon.

29 14 57°34
L 71 0 2775
No. 450
Lalsahdri village,
(Bhdwalpir) Flag.
A 29 27 58
L 71 59 36
Laldwdli, LXXXIV.
(Vide page 8—”.)
A 28 43 19'36
L 70 41 5915
H, 296°30
A 31
No. 56
Lamochar Flag,
(Ferozpiir) In village.
by " 30, 34 22
L "4 12 22
Nos. 825, 326
Landd s.

(Sared) On a sand hill about 2 miles S.W. of
Khuiin and 1560 milés S. of Dfwin Kherd
village ; mauza Diwan Kher4, thinuh Abohar,
tahsil and sub-division district Fazilkd. Marked
by a platform with (©) inscribed thereon.

A 30 5 4260

L 74 4 27'34
No. 226
Langrd s.
(Multdn) About 0.28 of a mile 8.E. of village
80 called.
A 29 52 4404
L 71 18 10°39
No. 438
Lodhran Dome.
(Multdn)
A 29 32 295
L 71 40 396
Nos. 361, 363

Lodhran s.

(Multdn) On top of a Banié's house in village ;
mauza, thénah and talsil Lodhran. Marked
by a platform 6 in. high end 4 ft. square
with ( inscribed thereon and covered up for

protection.
29 32 2541

A
L 1 40 39°'1
No. Z&S 40 3917
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Name of station, district, description, Name of station, district, description, Name of station, district, description,
co-ordinates &o. co-ordinates &c. co-ordinates &c.
Loligwnjl 8. o ah 2 Bl 035 of Madir House, Malwal s.
in‘ill; ‘Sr‘ o‘f’:v’i%l:lgeﬁ-oa e;'lll%‘:i ;;::;min (;Arf ‘ili o z . (Ferospéér) Flag on lnghgot bymo in village. (Ferozpiir) On 8. E. bngwn ?f old,fort.
A 3 i i
and ooveredm:ppfo: pro::ot.ion.y. peg riven & A 30 16 21 A 30 54 1829
° 1 L 74 40 32 L 74 43 11°0§
A 29 9 5371 No. 252 No. 168
L 1 13 2008 .
No. 153 3 20 Magrejs, ITI. Mamdot s.
(Vide page 8—p) (li'cr'-ongr) On W.J;utiox; oﬁ‘:n old fort en-
Lﬁnd‘ HOﬂ!e, A’ 28 57 24.70 Cl o;'ﬁg‘k"‘;‘ru“:us hzﬂ‘lo td t‘l;l?lleF; mauza
.. ) » dr.
(Fe m‘gj’ ) Flag in “n;;’ 18 29 % 70 .56 35'80 : murk:smn:ll;lu:til\; G')‘ i;;ibed ;n ite::;pim-
I 3 35 5 X s 5:;(:6 84 bedded ):n the roof, deﬂ;;- t;:; .:n;w‘;;
Nos. 247, 248 No. 51 L X 74 27 26705
I?;I;%a@:;) On & small sand hill in the Thal, | Mahmudpir s. "
sbout 2 miles N.E. of Paberwalf fort; kérdér{ | (Mwitdn) Mémddeh, I.
Khénwéh. Marked by a peg driven in and A 30 1 3692 (Vide page T—p )
covered up for protection. L 71 25 1°28 Y 29 55 25'19
29 12 14°38 No. 414 L 73 20 5948
L 71 38 14'33 H 569
No. 466 Mailsi s. A 14
(Muitdn) On top of a Br&hman’s house in vil- No. 20

Lundi Bhit s.
( BAdwalpsr) On asand hillin the Thal. Mark-
ed by a peg driven in and covered up for

protection.
A 29 7 13'40
L 71 28 2010
No. 463

Luriwéld s.
(BAdwalpir) On 8 high sand hill in the Thal.
Marked by a peg driven in and covered up for

protection.
A 29 8 396
L 71 37 5015
No. 465

Machiwérd s.
(Ferozpér) On Khénd Lambarddr’s house in
village; tahsil Mukatear. A brick having ®
inscribed on it and imbedded in the roof, defines

the station.
A 30 49 2718
L 74 33 42°15
No. 299

Madank Tower.
(Fartdkot) Flug on highest of three towers E. of

and in village.
A 30 27 23’3 .
L 74 47 387
Nos. 211, 218
Madersé Temple,
(Ferozpér) Centre dome.
30 28 84
L 74 24 23’5
Nos. 82, 83

Madi Shahid s.
( BAdwalpdr) On a high and extensive mound
formed of the ruins of an old fort, and now a
well known grave-yard ; samfnd4r{ Madi S8hah{d,
Kérdérf Ahmadpr. Marked by a peg driven

in and covered up for protection.
A 29 12 3245
L

1 16 54°32
No.zs'l 543

lage ; mauza, thanah and tahsil Mails{. Mark-
ed by a platform 6 in. high and 4 ft. square
and covered up for protection.

A 29 47 55'66
L 7213 7'58
No. 858

Makhanbelsd s.

BAd: ir) N. W. of vi .  Marked

f)latfowr:?:g. high. of villags. Marked by o
A

L

29 18 13°0%
71 2 2680
No. 451

Malan s.
(Ferozpir) On roof of Gurt Albel Sing's paké
house in centre of village and near the domed

tombs of Kén Sing and Abh4 Rém.
A 30 24 7°09
L 74 46 2841
No. 201
Malaut s.

(Sarsd) On a bastion of an old fort quite con-
tiguous to the new village so called ; mauza and
chauk{ Malaut, thanah Abolar, tuhs{l and sub-
division district Fézilkd. Marked by a plat-
form with (o) inscribed thereon.

A 30 12 47°15
L 74 31 1524
No. 220
Malké4nd Hounse,
BAdwalpiir) Fl 1 h .
:ide o.:av'fl’l:;)e. g on large paki houso on X
A 29 15 1'8
L 71 16 257
No. 148
Malikvah4n Mosque,
(Multdn) Centre dome.
A 29 49 19'6
L 72 18 33°8
No. 856

Mandiwdld s,
(BRdwalp¥r) On a sand hill in the Thal E. of
Sangrds{ well. Marked by a peg driven in and

covered up for protection.
i 29 7 27'%2
1 .
o, Z“ 34 485
Mandresa, XXX,
(Fide page T—g )
A 29 55 917
L 73 1 5560
H 513
h 25
No. 24

Mandresa Referring Mark.
(Bhdwalpiir) On ruined tomb near village.
A

29 55 803
L 73 3 3889
Nos. 128, 129
Mari No. 1 .
(Multdn) g
A 29 45 14'9
L n1 27 4706
No. 885
Mari No. 2 s.
(Muitdn)
A 29 47 30 TR
L 127 1 o~
No. :7;88 7 95
Mari-ké-mauza s. -
(Multdn) .
i 29 48 ,2‘4'42
12 .
o, 25 .35 4
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SUTLEJ SERIES.

Name of station, district, description,

Name of station, district, description,

Name of station, district, deseription,

No. 563 (of Great Indus Series) vide Synoptical

co-ordinates &c. co-ordinates &o. co-ordinates &o.

Mérishonkshd House, Miriliwén s. Moréhar Village,

(BAdwalpir) Flag on Fugfr's'boul:. (Multdn) Also called Jiv;mw'ﬂi K'hﬁ 'Y (#erozpiir) Flag on highglt h?u.:.

Y 29 51 157 A 29 53 5263 A 30 32 57

L 72 56 46°'4 L 71 21 41°61 L 74 43 16
Nos. 180, 181 No. 401
. Mosque No. 1,

Marri . Miénpdr s. (Bhdwalpér) In wilderness.
(Muzaffargarh) On turret of Bhawdn{ Lambar- | (Mulidn) A few paces from the village so called ; A 30 3 54
dér's paki building in village; thénah Jatof, | mauza Midnpér, thénah and tahs Lodhran. L 73 23 466
tahsfl Sitpir. Murked by s masonry pillar 6 | Marked by a peg driven in and covered up for No. 135

in. high with (® engraved thereon.
A 29 18 10°31
L 70 56 2365

Vol. of that series page 64—b.

Masédkothd s.
(Multdn) On top of a Bania’s house in village;
mauza Masikoths, thinah Kihror, tahsil Mailsi.
Marked by a platform 6 in. high and 4 ft.
square with (3 inscribed thereon and covered
up for protection.

A 29 35 4813
L 72 3 2167
No. 836

Mateli House,
(BCkdner) Flag on 115h{ Bakhsh Fakfr’s house.

A 29 56 189
L 73 44 441
Nos. 287, 288
Maujipdr s.
(Mwltdn)
A 29 55 17°'14
L 71 17 087
No. 435
Maur Dharms4l4,
(Fartdkot) Flag.
A 30 30 166
L 74 47 187
Nos. 208, 204

Maur House,

(Ferospiir) Flag on Dhim Sing’s house.
A 30 29 358
L 74 27 46'8
Nos. 74, 75
Maur Tomb,
(Zarfdkot) Bpire of Pir Shéh’s tomb.
A 30 30 178
L 74 47 194
Nos. 205, 206

M‘és.

(Bhdwalpiir) On a high sand hill about 0-81 of
a mile 8. E. of MehrG-ké-got village; zamin-
dér{ MehrG-ki-gof, kérddr{ Khénwah. Mark-
ed by a peg drivep in and covered up for pro-
tection.

A

L
, N

29 16 8'32
X 2°51
o Jor 3t 573

protection.
A 29 39 771
L 71 34 33'96
No. 874
Midh4 House,
(Sarsd) Flag in village.
A 30 17 40
L 74 23 46
Nos. 268, 269

Mirz4wils s.
(Bfkdner) On gatewsi‘ of kachd fort of the
same name ; kdrdéri Mirzdwdld. Marked by
a small paké platform with (9 inscribed there-
on.

A 29 58 1786
L 73 47 22°67
No. 231
Mithan-ki-basti s.
(Multdn)
A 29 50 2I1°I1
L 71 21 1591
No. 897

Mocharwils s.
(Multdn) In Jungle Sirear, about 0'75 of a mile
from Sultén Mochar’s well ; thdnah and tahsil
Lodhran. Marked by a peg driven in and co-
vered up for protection.

i 29 40 20'97
1 31 332
No. 3773 3327
Mohar Flag.
(Bhdwalpir)
Py 29 52 6
L 72 52 33
Mokal s.

(Lahor) On Serdér Surjan Sing’s high paké
building ; mauza Mohril, thénah and tahsfl
Chfnién, sub-division district KasGr. Marked
by a platform with @ inscribed thereon.

A

30 46 16°38
L 74 16 1'33
No. 291
Moni-Dhai, VIIL.
(Vide page 7—p )
A 30 13 1998
L 73 43 2339
H 593
A o

3
No. 16

Mosgue No. 2,
(Bhawalpiir) In wilderness.
A 30 3 5
L 73 23 38

Mubérikpir Fort,
(BAdwalpir) Flag on centre bastion of 8. face

of fort.
A 29 46 3379
L 72 49 32°5
Nos. 135, 186

Muikantsingwéld, XLIII.
(Vide page 9—p )

A 30 28 1685
L 74 35 29°51
H 698
h 2

No. 4.5

Mukatsar Gurddwér4,
(Ferozgpiir) Kalas of Tambg Séhib’s dome.
A 30 28 19'2
L 74 33 269
Nos. 68, 69

Mukatsar Temple No. 1,
(Feroz};i»r) Spire.

L

30 28 2477

208
Nos. 10,33

Mukatsar Temple No. 2,
(Ferospsir) Spire.

i 30 28 242

17

Nou.7'?é, ?g 74
Muld-k4-VAhi s,

(Multdn) In Jungle Sircar and about 0-66 of a
mile N. E. of Trijunction Pillar ; mauza Mulé-
k&-Vihi, thénah and tahsfl Lodhran. Marked
by & peg driven in and covered up for protec-
tion.

7f‘ 29 39 981
1 32 47

No. 375 3% 47°97

Milépidr Temple,

(Zahor) Kalas.
A 30 55 31'6
L 74 6 584

No. 831




CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS. 59_E
Name of station, district, description, Rume of station, distriet, description, Name of station, distriot, description,
co-ordinates &o. co-ordinates &o. co-ordinates &o,
Miildw4ls House, Naurangshéh s. . Pékhi Village,
(8arsd) Flag on highest house in village. (Multdn) Near a well so called and about 048 | (Farddkot) Flag on highest house.
°© 1 ¥ g{l a milet& S.h E. ;f tfl:lglndar vnl]:ge;Mr;n:ez; °© 1 n
sadar, thinah an sil Lodhran; r .
A 30 20 13 by a peg driven in and covered up for protec- A 30 45 14
L 74 19 41 tion, L 74 48 2
- Nos. 266, 267 o 1 »
A 29 34 54'32 Paki s.
Mull§wéls Khi s, L 71 36 778 (Sarsd) On a small sand hill W, of village s0
(Multdn) No. 369 called ; mauza Paki, thénah Abohar, tahsfl and
A 29 49 1427 slleiglvulogthdutr_wt :?l;‘:‘;.lkt: Marked by a
Lo L 24 5963 Nays Pahdlé ». PR T © fmeribe o 4327
o.
R 29 58 54'95 b 43 o
Multén City Dome. <L °

(Mulidn) In date-tope N. of Cauntonments.
A 30 13 48
L 71 28 457
Nos. 444, 445

Multén Flag-Staff.
(Multdn) In Artillery Lines.
30 11 26°3

L 71 27 572

Multén Fort.
{Muitdn) Large dome of Bhiwal Hak's tomb
in fort.

A 30 11 573
L 71 30 466
Nos. 447, 448
Multén .

Sllulta‘n) In Cantonments ; about 0'58 of a milo
. 8. E. of Kdsimmel4.
30 I1 2107

L 71 27 20°43
No. 446

Muréd Khairwdli s.
(Bhdiwalpiir) On a high sand hill ; zamindéri
Murdd Khairwilf, kérddrf Pirwili. Marked
by a peg driven in and covered up for protec-
tion.

A 29 12 50'56
L 71 21 4361
: No. 459

Nandgarh House,
(Ferozpir) Flag on Guléb Dés Fakir's house,
A

r 30 25 17°2
22 39°
Non.7844,85 393
Nandl4l, VIII.
(¥ide page *_H.)
A 29 18 54'27
L 71 9 26'08
H 364
A 29
No. 46
Nathal, XXIII.
(Vidapagsﬁ—n.)
A 29 32 13'51
L 72 31 4013
H 494
A 22
No. 31

I 2 7°32
No.ZO9 3 57'3

Nunidrwéli s.

(Bhdwalpir) On a mound formed of the ruins
of a salt manufactory in village 8o called;
kdrdérf Narangiwih.” Marked by a paké ma-
sonry platform 25 ft. high with () inscribed

thereon and covered up for protection,
29 22 31'32
L 71 38 5728

No. 471

Nir Muhammad Bench-Mark,
(Bhkdwalpir) Stone B.M. imbedded near Niir
Muhammad-ki-got across the road opposite an
old grave-yard called Rajan Kathar-ki-Kabaris-
tén, about 1 mile N.E. of the village of Shéh
Muhammad-kf-got.

A

29 30 1679
L 72 5 32°70
H, 407°37
Nirkanch, IX.
(Vide page 4—p )
A 29 13 55'15
L 71 18 3803
H, * 34889
h 30
No. 45
Nirpdr s.

(Ferozpiir) On Méné Banid's house in centre
of village.

A 30 52 31°00
L O 43°41
No. Zgi 40 43'4

Nirwili Flag.

(Bhdwalpiir)
29 10
L 70 56 21
Pakd s,

(Bhdwalpir) On a small sand hill in the Thal,
about 0:50 of a mile W. of well so called ;
kérdérf Khinwéh. Marked by a peg driven in
aud covered up for protection.
29 16 4570
L 71 39 2814
No. 468

Péniwéls House,
A(Sand)thg on Chokhé Zamindér’s house,

x 30 o171
o 171
Nu.7$8, 279 7
Panjivd s,

(Sarsd) On a sand hill W. of village so called ;
thénah Abohar, tahsil and sub-division district
Fizilki. Marked by a Platform 2 f. high

with @ inscribed thereon.
i 30 5 33:43
v 238
Paphrs, 1V,
(Vide page S—H.)
29 5 49'37
L 70 52 1300
H, 316°39
1 2
No. 50

Pirdmal s,
(Multdn) Abont a mile E. of the well 80 called ;
Lodhran

mauza Pi thinah and tahsil .
Marked by a peg driven in and covered up for
protection.
X 29 41 5298
1 31 48
No. 8778 3t 4595
Patartald Sand Hill,
(Sarsd) Flag.
A 30 20 57
L 74 11 2
Nos. 100, 101

Pathdnwils s,

(Multdn) On bank of canal neara well 50 called;
mauza Midnpér, thinah and tahsfl Lodhran,
Maurked by a peg driven in and coverénup for
protection.

A 29 37 49'52

L . 71354586

No. 873

-

Pauliwils &, .

(Multdn) Near s well 80 called wnd 0-88 of a
mile 8. of Trijunction Pillar ; mauza K£lGwils,
thénah and tahsfl Lodhran. Marked by a peg
driven in and covered up for protection,

Py 29 36 2578

L 71 37 278

No. 370 3
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Name of station, district, description, Name of station, district, desoription, Name of station, district, description,
co-ordinates &c. co-ordinates &c. - co-ordinates &o.
auntié 8. Ré4jdpir s. Salonoén-ki-Khd s.
‘Multdn) About 049 of & mile 8.8.E. of Ganjf | (Mwitdn) (Multdn)
m ° [ L4 . o ’ L4
o 1
A 30 8 809 by 29 50 2'63
A 29 54 1348 L I 21 54°0 L 1 23 568
L 71 18 26°79 No.7427 5405 No. g94. 3 579
No. 433
. Réjiwdla Flag, Salsadar s. '
lﬁrﬁnﬁ' 8. (¥arédkot) On Bird Lambardér’s house, (Multdn) In Jungle Sircar near the well of
(Ferotpiér) On ”‘l’ of room over doqmy of A 30 46 8 5 Chirawalé and 055 of a mile 8.W. of Trijunc-
shauk{ on Grand Trunk Road near village so L 1z tion Pillnr ; mauza Salsadar, thénah and tahsfl
salled. - 74 45 153 Lodhran. Marked by a peg driven in aud
A 30 53 481 . _ covered up for protection.
L 74 45 2541 Ramiénd Flag, 29 36 37°82
No. 167 (Fartdkot) On Gurfi Guléb Sing’s house in L 71 35 1875
village. No. 871
Yipalwéld Khd s. A 30 25 27
(Multdn) L 74 49 340 Sélékhel, VI.
by 29 46 18-07 (Vide page 4—p)
L 71 26 3880 Rémkali s. A 29 13 11°00
No. 887 (Bhduwalpiir) On turret of an old paké building ; L 70 59 30°41
gamindéri Rimkalf, kirdarf Uch. Marked by H 9
%palwils s. apillar 9 in. high with (© inscribed thereon 352
(Multdn) Near a well so called ; mauza TLahorf, | and covered up for protection. h 26
thinsh and tahefl Shujé-4hdd. Marked by a . 29 9 128 No. 48
peg driven in and covered up for protection. L 71 4 042
A 29 43 22°09 No. 453 Sand Hill s.
L 71 30 12°30 (Multdn) On an isolated range of hills in Jungle
o- 380 Rémnagar Fort, S shont 2 mile rom Sikagderwil slage
. (Btkdner) Flag on gateway. driven in ground
Pirhér, VIL Y 29 55 35'1 N a9 a8 3376
(Vide page 4—p) L 73 53 52'% L 71 36 3145
A 29 10 34'87 Noe. 385, 86 Nodiz 3° 3
L 71 10 866
}"I. 348'20 Rémpuré House. » Sangd s
12 (Sarsd) Also called Keriwélé; flagon Lachman y .
o i (] oty g s o

Raindwéld s.
(Fartdkot) On top of thénsh in village. A
brick having (® inscribed om it and imbedded
in the roof, defines the station.

30 43 31°67
L 74 44 40'30

Raindwild s.
(Farfdkot) On 1:?6’- custom house, on E. side
of village so called.

A 30 43 31°69
I 74 44 40°25
No. 161
Réipdr s.

(Sarsd) On a sand hill, 075 of a mile S.E. of
village 80 called and about 2 miles W. of lurge
village of Kukriénwélf ; mauza Riipdr, thinah
Abohar, tahsfl and sub-division district Fézilké.

%M by a platform with (9 inscribed thereon.

A 30 5 57°29
L 74 20 813
No. 223

L]

Rajanpir s.
(Multdn) On top of Muhammad 8h{h Lambar-
dar’s houge in village ; mauza Rajanpir, thinah
and hlu?l’;odhrm. Marked by a platform 6
in. high apd 4 ft. square with (© inscribed
thereon and covered up for protection.

A 29 35 336
L 71 43 16°56
No. 843

A 30 22 42°5
L 74 4 596
Nos. 104, 1056

R4thd Ther s. *
(Sarsd) On top of Banid’s house in village ;
mauza Réthé Ther, thinah Abohar, tahsil and
sub-division district Fézilké. Marked by a plat-
form with (© inscribed thereon.

A 30 14 40°'13

L 74 18 52'86
Nos. 264, 265

Rikhéld House,
(Ferozpiir) Flag in village.

A 30 18 4

L 74 41 ©
No. 251

Rupéné House,

(Ferozptr) Flag in village.
A 30 24 20
L

74 34 5
Nos. 237, 238

Saiyidwéld House,

gm‘f?mg:.g on Amfr Shéh Lambardér’s (Fero q;:ir) .
A 30 55 14'7 30 30 55'4
L 74 44 9’1 L 74 42 383

Nos. 178, 179 Nos. 60, 61

A 30 37 10°42
L 74 43 28'49
No. 158

Sanjréni s.
(Bhdralpsir) On a high sand hill about 0-75 of
a mile N.W. of village so called ; zamindérf
Sanjranf, kirdérf Khinwdh. Marked by a peg
driven in and covered up for protection.

A 29 10 54°91
L 71 27 2481
No. 461

Saréi Flag,
(Ferozpir) Bibs Nénak's, in village.
A

30 30 556
L 74 42 381
Nos. 207, 208
Sar4i Minaret No. 1.
(Zerozpiir)
. 30 30 558
L 74 42 384

Nos. 58, 69

Sardi Minaret No. 2.




CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS.
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Name of station, district, description,
oo-ordinates &c.

Name of station district, description,
co-ordinates &c.

Name of station, district, description,
co-ordinates &o.

Sathirwél4 House,

(Sarsd) Flagon Gmgtngm I’aamba;dir'l house.
P 30 16 11°X
L 74 2 304
Nos. 114, 115
Satiwél4 Village,
(Ferozpsir) Flag on highest house.
A 30 55 35
L 74 41 12
Seri Pohoran s.
(Muitdn)
A 30 O 4406
L 71 24 11'16
No. 4123

Serwélf Khd s.
(Multdn) Also called Khokar s.

A 30 0 2903
L T2 66
No. Zla 3 M
Shéh Mis4 Pole,
(Multdn) Long, near a tomb on s high mound.
A 29 47 55'%
L 71 25 6°'4

Shéh Sahdli Tomb,
(Afultds) Dome. ‘
29 29 587

L 1 42 57°6
No-.7ses:"as457

Shfhdinwild s,
(Ferozpiir) On top of a house W. of and in
e 6 46
: 30 56 4620
L 74 43 1'16
No. 170

Shéhpdr No. 1 s.
(Mulitdn) On turret of Ahmad Phul's house;
mauza Shéhpar, thénah Kihror, tahsil Mailsi.
Marked by a platform 6 in. high and 4 ft.
square with (9 inscribed thereon -and oovered
up for protection.
X 29 32 12'35
71 57 33'35
No. 338

Shéhpdir No. 2 s,
(Multdn) On ruined bastion of an old fort in
village ; mauza ShfhpGr, thinah and tahsfl
Mailsi. Marked by & pakd pillar and annulus
8 ft. high with (© inscribed thereon and covered
up for protection.

A 29 44 33'47
L 72 15 21°83
No. 362

Shahr Farid House,
(Bhdwalpsir) Flag on Sant Ll Karér's house.
7]‘:" 29 43 203
2 ‘1
No. Z87 4° 33

Shekhwahén, XXII.

(Vidc page 6—"”.) ,
-] [ 4
A 29 37 55'87
L 72 23 42'81
H 464
h 15
No. 83
Shekhwahén Tomb.
(Bhdwalpir) Small new tomb with white dome.
A 29 38 37°6
L 72 24 234
No. 189
Sher Shiéh Dome.
(Mulitdn)
A 30 6 %7
L

I 21 *
No.Zd.D 49°3

Sher Shéh .
(Multds)
A .
L

3o 6 165
71 21 21°36
No. 428

Sher Singwéld s.
(Farédkot) On Sobhé Sing Lambardir’s house,
in 8.W. corner of village so called.
A 30 39 5392
L 74 40 875
No. 159

Shujé-bid s.
(Multdn)
)Y 29 52 5928
L 71 19 59°33
No. 400

Sikandribdid Haveli,
(Multdn) Flag on Chaudlarf’s havelf.
A 29 58 o7
L 71 24 86
No. 443

Sindhd House,
](lfarfdlmt) Flag on Mahir Sing Zamfndir's
use.

A 30 36 39°5
L 74 50 32°7
Nos. 176, 177

Sitpdr s.
{)Hqu’argarl) On tarret of Chandra Bhén
{wén’s paké house in town; thdénah and
tahsil SitpGr. Marked by a masonry pillar 9
in. high with O engraved thereon.
py 29 14 2698
L 70 52 5840
No. 861 (of Great Indus Series) vide Synoptical
Vol. of that series page 64— .

Sofigun s. :
(Bhdwalpir) On a high sand hill ; zamf{ndar{
Sodgan, kérddrf Khdénwéh. Marked by a peg
driven in and covered up for protection,

A 29 11 3378
L 71 33 10°24
No. 468

Sobehwdld Khd s.

(Multdn) o '
p 29 56 2586 o
L 71 21 -2718
No. 404 .

Sonthdli s.
Bhdwalpiir) On a sand hill; zamind&rf M4lik&n{,
(hirdéri Su)ltﬁnwﬁh. Mnr;ked by a peg driven

in and covered up for protection.
A 29 13 51°96
L 71 10 847
. No. 4566 .
Sothd s.
(Ferospiir)
i 30 22 56°71

‘1
w316 3 3914

Suividr Thal Tower.
(Bhdwalpir) A high kachi-paké tower now
partly in ruins,

x 29 14 54'3
I 31 3I'I
Noo.7479;34803
Sirajkund Flag,
(Multdn) On tree.
A 30 757
L 71 28 57
Sdrewdls 3; roof of Hirk 8
Fero. ing Zamfndfs’
l(wule?:znm of nll.geB e ‘
}.‘ 30 27 o©0°55
0°20
No 10 43
Taliwal4 Sand Hill,
(Sarsd) Flag.
A 3021 ¢
L 74 14 50
Nos. 94, 95

Talwandi s.
(Lakor) On top of Nérfyan Dés Brihman's
house in village ; mauza Talwandi, thinah and
tahsfl Chéinién, sub-division district Kasir.
Marked by a platform with () inscribed thereon.
A

30 54 13°55
L 74 10 53'12
Nos. 810, 811
Tamé4lawdld, LXX. ~
(Vide page 9—5_) ~
A 30 44 44'36
L 74 55 3597
H 729
h 26

No. 81 (of Gurhﬁgnrh Meridional Beries) vide
Bynoptical Vol. of that serice page 20—,

v
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Name of station, district, description,

Name of station, district, description,

Name of station, district, description,

illage.

p Y . 3021 7'3°
L 74 30 3I'2°
No. 263
Timkot s.

(Ferozpiir) On a sand hill about 075 of a mile
W. of village so called and about 1-50 miles E.
of Lakarwalé ; mauza Tdémkot, thénah and tahsil
Mukatsar. Marked by a platform with ® in-
soribed thereon.

A 30 20 29°32
L "4 29 4666
No. 217 ' :
T4rindd Flag.
(Bhdwalpiir)
by 29 2 49
L 70 56 53

Tehri House,
(Ferospir) Flag on Bhép Bing Lambardér's
house in village.

A 30 12 34’5
L 74 37 122
: Nos. 258, 259
Théman s.

(Lakor) On Bébs Morir's high paké building ;
mauza Théman, thénah, tahsil and sub-division
district Kasir. Marked by a (9 inscribed on
paké roof,

A 3t 9 3411
L 74 19 0°98
No. 296

co-ordinates &c. co-ordinates &e. co-ordinates &o.
Témiwali, XX, Theriwélda Khi s. Uk4awils s.
(Vide page 6—g) (Multdn) Also called Daraptr s. (Multdn) Near the well so called; mauza
e ot r n Odlwill, thnab and tahefl Shujé-ibéd, Mark.
N 1llar an
. A 29 34 19°0I A 29 57 43'3F therson and covered up for p';-;tectieon.m” "
L 72 14 4647 L 71 21 4366 CHR
H 483 No. 406 71»‘ 29 44 20'17
h Not forthcomin, ) I 29 £4'I
No‘.fs4. g Thing House, o, Zss 9 54’17
(Lahor) Flag in village.
Timkot House, i 30 5; 15 Usmén Kherd s.
(Ferozpiir) Flag on Jiwan Zamfndér's house in No Zs:o 3 (Sarsd) On top of Usmén Lambardér's house;
v .

Tibbi S4hib Guridwars,
(Ferozpiir) On sand hill,

A 30 29 16°9
L 74 ;2 298
Nos. 72,78
Trevit s.

(Multdn) On a high mound, being the ruins of
some old town; mauza Lalshdh, thinah and
tahsil Lodhran. Marked by a peg driven in
and covered up for protection.

A 29 31 3589
L 71 45 521
No. 344
Tuthe s.
(Ferogpiir) On Kharak 8ing Lambard4r’s house
about the centre of village so called.
A 30 49 4379
L 74 41 15'39
No. 164 v
Tdtwild House, -
(Sarsd) Flag on Dérd Lambardér's house.
A . 30 317X
L 73 59 23'2
Nos. 2883, 284
Uch s.

(BhAduwalpir) On turret of Saiyid Makdtm S4-
hib’s high paké building ; zam{ndér{ and kdrddr{
Uch. Marked by a masonry pillar 6 in. high,
with (© inscribed thereon and covered up for pro-
tection.

mauza Usmén Khera, thénah Abohar, tahsil
and sub-division district Fizilkd. Marked by
& platform with (© inscribed thereon.
A 30 1 12°2%7
L 73 56 32'91
No. 229

Vadhan House,
(Ferozpiir) Flag on Rahm4 Lambardér’s house
in village.
A 30 17 237
L 74 35 244
No. 250

V4hiwédls Khd s.
(Multdn) On a small sand hill near the high
road between Bhéwalptr and Multén, 1 mile 8.
of Kdlaw4ld village and 058 of a mile W. of
Vahiwal4 village ; mauza Somidnf, thinah and
tahsfl Lodhran. Marked by a peg driven in
and covered up for protection.

29 34 47°32

L 1 38 3538
No. 368 3° 353
Virang s.
(Ferozpiir) On roof of Dharme4l4.
A 30 30 40°04
L 74 41 1330
No. 196 )

Walhir s. .
l(lFerozpair) On roof of Malék Sing Lambardér’s
ouse.

A 30 56 27'97
L 74 46 945
No. 169

. A 29 14 3262
Thatti House - . .
(Multdn) Flag o’n Lambardér’s house in village. L No. 4;2 5 46 2§ Yngl’;}:’:’)ﬁ ]()énEB:ll ba:i.
9 71“ 29 35 53 Uch Tomb. 29 54 47°45
No. 17;60 44 t(anl:{f.walpur) Centre of dome of Bfb{ Jamdd’s L o Z;a 20 27°87
A 29 14 27°3
Thatti s. L 71 5 37°5
(Muzaffargarh) Nos. 474, 476
] 30 7 4531
s L 71 17 1805
No. 431
April 1875. . W. H. COLE.
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L J. T, WALKER, R, B, F. R, S, &C,,

hoe of the Survey, Dehra Doon, November 1875.
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- LANATION OF SYMBOLS USED ON THIS CHART

gnifies Station (Principal)
Tower Station (Principal)
Station (Secondary)

”
»

» Bench-Mark
»» Referring Mark
1) Church
9 City
s Dome
2 Flag
» Fort
» Hill
»» House
» Mosque
» Minaret
1 Staff
» Temple
,,  Tomb
’ Tower
s Village
1
Q I 14 O
7 4. |30 5

C. . OLLENBACH, ZINOO.
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