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GENERAL REPORT

ON THE

Operations of the Surbep of Endia,

General J.T. Walker, C.B., R.E., Surveyor General.

FOI. SEASON

1879-80.

INTRODUCTORY.

THE general direction of the Department and the immediate supervision of the
Trigonometrical and Topographical Branches, have been performed by Major-

The immediate supervi-

sion of the Revenue Branch has been performed by Lieutenant-Colonel

J. Sconce, 8.C., Deputy Surveyor General.
2. The principal operations which bave

been carried out during the survey

year under review, viz., from 1st October 1879 to 30th September 1880, are as
follows :—

Statement of Survey Operations and Parties.

Number in

this Roport. Nature and Loeale of Operation,| Name of Executive Olficer. D“ig"““‘;’:l;_' Survey ( Remaorks,
Triangulation. [
1 | Madrea Lient.-Col. B. R, Branfill . |Madras Party. Lo .
II | Enstern Sind Capt. M. W. Ragers, R.E. . |Bombay Pu.r{y. }Prtl.nmps.l Trienguls-
III " Frontier .| Capt. J. Hill, R.E. . . . |Eastern Frontier Party ton.
IV { Burma . . Mr. W. G. Boverloy . . |Burma Party. Secondary ”
Topography.
V | Central India Muojor E. H, Stoel, S.C. No. 1 Topographical
Survey.
VI |Khondesh . Copt. W. J. Henviside, R.E. . [No. 2 'l)!opagrnphicn,l
. i Survey.
VII | Malwa Major J. R. Wilmer, S.C. N?,. 5 ‘Topographical Topography on 1-inch
Survey. .
VIIL |Sylhet Major W. F. Badgley No. 6 Topographical [ Scale. for reproduc.
i i Survoy. :
IX [ Rajputana . Lieut.-Col. G. C. Depree, S.C. | No. 7 ‘Topographical
Survey.
X | Mysore . .| Capt. Q. Strahan, R.E. No. 8 ’f"opogmphica]
Survey.
. . 2-inch scale for repro-
XTI | Gnzerat . . . Lient.-Col. C. T. Haig, R.E. Guzerat Sarvey. i b
XIT | Mecrub Do), NW.P. | Major W. H. Wilkive, S.C. . |3rd Revento Survey. |3 amd ninction. be'1:
X1IT | Kattywar ond Cutch . Major A. Pallan, S.C. Kattywar and Cutch inch scale.
XIV | North Deccon and Eonkan | Col, 7. Mucdonald. 5.C. . .| 100 Revenno Survey. |- > 2o gcale, for reduo-
XV | South Deccan . . .| Major H. S. Hutchinson, S.C.. | 11th do. do. O ion <inch scale.
Mauzawar or Village Survey.
xV1 Rnﬁvl:‘llpindi and Dera Ismoill Licut.-Col. D. Macdonald + | 1st Revenne Survey.
an. .
XVII | Khordn Estate, Bengal Mr. J. Campbell «|'7th  do. do. }4']'“0)] scale.
Cadustral or Ficld Survey.
XVIII i
BEI?TI-[;V.I;L.“& Mirzaporo, | Col. F. C. Anderaon, 3.C. 5th Revenne Survey. |16-inch acale, and Foreat
Survey on 4inch scale.
XIX | Jaunpur, N.-W. P. .|Mr. E.T. S. Johnson . | 6th
XX | Ghazipur, do. . . .| Major W. Barron, S.C. . 4th gg: gg._
XXI | Hanthawnddy, Burma + | Capt. J. E. Sandeman, S.C. 2nd  do. do.’ 16-inch sealo.
XXII | Bassein, Burmna . . | Major D. C. Androw, S.C. .| Bth do. do.




2 INTRODUCTORY.
Statement of Swrvey Operations and Parties,—concluded.
Number i ; Deslguati Surv )
llln::"l‘yc’;x:yrll" Nature and Locale of Operalion. Name of Exccutlve Officer. calgna ;::‘“rl‘r'[ urvey N xarks,
Miscellancous.
XXIII | Darjeeling nnd Sikkim . | Lieut. H. J. Hurman, R.E. Darjecling Survey. Various gcales.

Geographical.
XX1V 1 | Northern Afghanistan
" 2 | Sonthern do. .
1 3 | Beluchistan . P
XXV | Trans-Frontier Explora-
tions.
XXVI | Surveys nround Gilgit . | Lient.-Col. H. C. B. Tanner.
Tidal Operations,

XXVII | Indian Consts . . . | Capt. A. W. Baird, R.E.

Leveling Operations,

XXVIII | Bombey and Madras . Ditto ditto.

Geodetic,

XXIX | Southern India .

3. The principal triangulation of all India, as originally designed by Colonel
Everest—about the year 1832—with the approval of the Court of Directors
of the Honourable East India Company, was intended to consist of a system
of meridional chains of triangles at intervals of about 1° apart, tied together by
longitudinal chains at about 6° apart, the whole being enclosed within a peri-
phery formed by chains of triangles carried along the frontier and coast lines.
The operations have been carried on in general accordance with this design.
But the distance between the principal meridional chains which have been
executed within the last 20 years has been materially increased; for it was
found that chains at intervals of 2°to 3° apart would suffice as a basis for the
general topography of the country. For similar reasons a chain of principal
triangles on the west coast of the Peninsula, from Cape Comorin to Mangalore,
which is noWw all that is wanted to complete the periphery of frontier and coast-
line triangulation, may be dispensed with; it would extend from the southern
extremity of the well-known Great Arc of Colonels Lambton and Everest—
as recently revised and modernised—and close on the Mangalore longitudinal
series, and thus it would nowhere be as much as 100 miles, nor more on an
average than 50 miles, distant from the principal triangulations which have
already been completed ; morcover, it would cover a hill tract through the whole
of which good secondary triangulations have already been carried—being in this
respect unlike the twin series on the east coast which passes over forest-clad
plains, very difficult to triangulate and never before operated in. Moreover, its
completion is not necessary for gecodetic purposes, as for them the present first
class chains of triangles in its neighbourhood will amply suffice. It is solely
desitable from considerations of regard for the general symmetry of the
principal triangulation; but as it would employ a survey party for fully three
or four years, its cost would altogether outweigh those considerations. Con-
scquently, as the chain of triangles along the cast coast, between Cape Comorin
and Madras, which has been some years in progress, was completed during
the present ycar, the principal triangulation may now be considered to be
wholly finished in Southern India. In Northern India, only a small portion
of a single (meridional) chain of triangles remains for execution, which will
probably be completed within the next few months, and then the whole of the
principal triangulation of the regions between Afghanistan and Burma, the
Himalayan Mountains and the Indian Ocean, will be finished as regards the
linear and angular measurements and the field operations generally ; the reduc-
tion of the observations is well advanced, but about one-half still remains for
completion. .

4. The general outturn of the triangulation was as follows: Three chains
of principal triangles of an ageregate length of 165 miles, furnishing 26 new
stations—at three of which verificatory astronomical determinations of azimuth
have Leen made—and embracing an area of 3,949 square miles; also various
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chnins of secondary triangles of an aggregate length of 150 miles, fm:nishing
33 new stations and 172 points, in an area of al')out. 5,0()0 square 1_1111(;5, ex-
clusive of a large amount of secondary trlangulntlon in Siam and Sikkim, ol
which complete details have not yet been reccived. .

5. The regular topographical operations—mostly on the standard secale of
one inch to the mile and on the half-inch and two-inch scales—were carried
on in continuation of the operations of the preceding year, in the same provinees
and by the same pacties. The gencral outturn of the topography was as
follows :—

220 square miles surveyed on the j-inch seale.

7,133 ditto ditto 3 v
4,794 ditto ditto 1 »
9,664 ditto divto 2 "

117 ditto ditto 4 ”»

Two towns of an aggregate area of 20 square miles were surveyed, one on
the 6-inch, the other on the 12-inch scale.

6. The Mauzawar or Village survey of the Murree and Kahuta Tahsils of
the Rawalpindi District for the Forest Department has been completed ; and the
survey of another tract, the “Kala Chitta” range, also in the Rawalpindi
District, for the same department, has been commenced. The village survey
operations in the Dera Ismail Khan District have been continued. The forest
survey, on the 4-inch scale, in the Banda District, has been completed. The
Khorda Estate Survey Party—reduced in strength after completion of its cadas-
tral survey operations—has surveyed a hilly portion of the estate on the 4-inch
scale, where a cadastral survey was not required; and at the same time has
completed the survey of the village boundaries in the arca left for the measure-
ment of fields by the settlement survey. This party has also surveyed, on the
32.inch scale, several detached hills within the settlement survey arvea.

No. 3 Revenue Party, which has been engaged chiefly on topographical
survey, has also carried on a village survey of the alluvial lands in the bed
of the Jumna River.

The total areas of these several operations are—

2,118 square miles surveyed in detail on the scale of 4 inches = 1 mile, but including
40 square miles of 32-inch survey in Khorda.
1,973 square miles of preliminary traversing.

7. A small area rejected from the forest reserves has been surveyed cadas-
trally in Banda, and the survey of the district has been completed. The
cadastral surveys of Districts Jaunpur, Ghazipur and Mirzapur have heen
continued, as during the previous scason, on the 16-inch scale. The cadastral
survey of District Hanthawaddy in Burma has been continued on the 16-inch
scale, but having the field as the unit of survey in place of the holding. A
new party has heen raised for the cadastral survey of the Bassein District, for
which the 16-inch scale and the unit of the field have been adopted, as for
Hanthawaddy.

The total areas surveyed by the Cadastral parties are—

2,692 square miles surveyed in detail on the scale of 16 inches = 1 mile.
1,581 square miles of preliminary traversing.

8, In Northern Afghanistan the advance of the British forces to Kahul
and the occupation of the country up to August 1880 offered fresh opportunities
for the extension of our geographical knowledge, which during the previous
year had heen limited to the western extremity of the Kuram and Jellalahbad
Valleys. In continnation of this work the survey has been extended westwards
up to the Pughman range, and now embraces the Koh-i-daman, Logar,
Ilissarak, Wardak, Maidan and Lughman Valleys ; several points have I;)('on
trigonometrically fixed on the IHindu-Kush which will be of much assistance
towards the rectification of existing maps.

9. In Southern Afghanistan the operations were somewhat restricted ; hut
a rough reconuaissance was made of a portion of thie country between the
Khakrez Valley and Girislik, and the surveys of the country around Kandahar
were added to and improved as far as possible. A very useful and important
route through the Khushk-i- Rud and northern portion of the Tarnak Valleys on
northwards through the Ghazni Valley over the Shere-i-darra Pass, and into
Wardak, was completed; and as this establishes a connecction between the
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surveys in Northern and Southern Afghanistan, _:mfl furn.islges the positions of
several important places, it will afford material aid in rectifying the old maps of
the country between Kandahar and Kabul.

10. In Beluchistan a rough reconnaissance was effected of the country
situated within the triangle formed by Quetta, Thal-Chotiali and Sibi; it jy
more or less incomplete, as the country was in an unsettled state, and tle
surveyors could only pass along the routes traversed by troops; but around Silj,
Dadar and a portion of the Lower Bolan, a fair amount of good topography has
been obtained.

11. The combined operations in Northern and Southern Afghanistan and
in Beluchistan furnish a total area of about 16,000 square miles of new geo-
graphy, of which about two-thirds appertain to Northern Afghanistan.

PART I

THE OPERATIONS OF TIIE SEVERAL SURVEY PARTIES APPER-
TAINING TO THE THREE BRANCHES OF THE DEPARTMENT.

TRIANGULATION.
I.—THE MADRAS COAST SERIES.

12. The primary object of this chain of triungles was the completion of

. Personnel the principal triangulation in Southern

Lieutetnnn‘t-(;olznnlel B.IR. Branfill, Deputy Superin-  Tp(ia by a regulm‘ series between Madras
endent 2nd grade. . o0 .

Mr. C. D. Potter, Assistant Surveyor 1st grade. and Capc CODIOl‘lll, with a branch series

w A H. Dryson, ” rd from Rimndd vid Rameswaram and the

adjacent islands of Palks’ Straits for the connection of the Ceylon Survey with
that of India. Triangulation had been commenced in the southern portions of
the Peninsula, by Colonel Lambton, at the beginning of the present century, and
it had been carried down the coast from Madras to Negapatam ; but it simply
consisted of a narrow chain, following the coast line and avoiding the interior,
which is flat and covered with trees, and was found to he altogether too
difficult to be touched during those early days of the trigonometrical survey,
when as yet no method of taking the operations through tracts of forest had
been devised ; thus, a great blank in the triangulation has waited for the betier
part of a century to be filled in, and this work, which was commenced a few
years ago ncar Cape Comorin, has now been completed.

13. The principal opetations of the present year consisted in the measure-
ment of the angles of three polygonal figures, covering the space between the
terminal side of the triangles of last year, which is situated a little to the north
of the parallel of Pondicherry, and a side of the triangles near Madras which
are situated at the eastern extremity of the Madras longitudinal series. Ohser-
vations were taken at 15 principal stations, of which 11 were newly fixed; the
direct distance spanned was 68 miles; 82 secondary stations and points were
fixed; and an area of 2,001 square miles was covered by the principal and
secondary triangulation. Astronomical observations werc taken at two of the
principal stations, partly for the verification of the azimuth, and partly in
order to throw light on the probable amount of the local attraction in the
direction of the prime vertical on the coast line; for this is a matter of much
interest in conneoction with the question of the relations between the density of
the strata of the eartl’s crust under continents and the density under the bed
of the ocean.

1L. Sccondary chains of triangles were carricd from the main chain to
fix the positions of the light-houses at TPondicherry and Negapatam, and
various other points which were too far away from the principal stations to be
observed from them. These secondary chains passed over a thickly-wooded
country, and could not have been executed at a moderate cost had it not been
that there were lofty temples—commonly catled Gopurams—in some of the
intermediate villages, from the summits of which mutual ohservations could be
taken; thus, the delay and expense of cutting lines to open out the rays between
the stations, were avoided. To reach the summits of the temples was, however,
in all cases a more or less difficult matter, as there were no staircases leading
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m ; ladders had- invariably to be lashed outside,—in one case to a
heieht of 103 fect—the climbing over which was very perilous ; and as th.e
roo?s were always so ricketty that the movem_ent of an obscrvqr round his
theodolite would canse much vibration and deteriorate the O.bservatl_ons, a plat-
form resting on the walls had to be erected for the observer in each 1.nstance.*

15. The principal triangulation was finished unusually early in the ﬁf:ld
season, as the country was generally very favourable for the operations. After
its conclusion Colonel Branfill proceeded to the west coast to connect the
secondary triangulation which Colonel Lambton had brought up from Cape
Comorin, over the hills of Travancore and Cochin to Ponini, early in the
present century, with the secondary triangulation—known as the Malahar
Minor Series—which was brought down from the Mangalore Longitudinal Series
in the year 1873-74. The connection was satisfactorily accomplished, render-
ing any further triangulation in this quarter unnecessary, for the reasons which
have been already stated at paragraph 3 of this Report.

16. Colonel Branfill's operations of the present year closed with sundry
observations for effecting a better connection of the _triangula.tion on 'which th.e
topography of the Nilgiri Hills is. based, with his prmgipal trlangulatlon._ This
has completed the modern operations in Southern India, the greater portion of
which have fallen to his share, and have been accomplished with much skill,
encrgy and perseverance. Iis future work will be to complete what remains
to be performed of the principal triangulation in Northern India, and to super-
vise the measurement of a base line in Tenasserim at the southern extremity
of the Eastern Frontier Series of principal triangles.

up to the

II.—THE EASTERN SIND SERIES.

17. Having completed the operations on which he had been engaged in
Personnel. Southern Afghanistan in conncetion with the recent
Captain M-}‘;- 1‘75:0:5- Rl'];:'ég(rici".t..i"ff n'nilitary mo‘feplentS, a_nd which included the cxecu-
e e ttn grde. . tion of a chain of triangles between Quetta and
w C. P. Torrens, Assistont Sur- I{andahar, Captain Rogers returned to Sind to re-
vegor 2nd grade. sume the principal and secondary triangulations
which had heen suspended in 1678, when war with Afghanistan was declared.
While returning he was much delayed for want of transport, all available
animals heing required for the army ; and when he arrived at Hyderabad, where
his principal instruments had been left in store, he was furtber delayed, because
none of those useful men called ‘ hammals’ or ¢ bearers® were to be obtained for
the carriage of his large theodolite, all persons of this calling having either joined
the army, or deserted the country through fear of being required to do so. Thus,
it was necessary to wait until bearers could be brought up from Poona before
the operations could be commenced.

18. The amount of work remaining to be completed on the principal
series of triangles was what it might have been just possible to accomplish in
a long field season and under a very favourable combination of circumstances,
by a survey party fresh and in full vigour after some months’ residence in
recess quarters.  Under existing circumstances Captain Rogers and his party
who had just returned from field operations extending over a year in Af-rlmui‘s:
tan, could not be expeeted to accomplish more than half of what remained
to be done; but as this wounld secure the completion of the whole by the end
of the following year, the duty was a very appropriate one for him to take u P on
1_1is return from Afghanistan. IIec took final observations at 14 principal stations,
forming two double (or two-centered) polygons; the arca covered by the
principal triangulation was 1,278 square miles, and the direct distance spzmn(-(l
was GL miles.  An azimuth of verification was also determiued by star obscr-
vations. The chain of sccondary triangles connecting Khelat with Quetta
was completed, and is serving as a very valuable basis for such topographical
operations as are being carried on from time to time in this region. °

19. Captain Rogers went to Burope in April, making over charze of his
party to Mr. chpessvy, who has supervised the reduction of the obscrvations
and the preparation of the charts of triangulation, in addition to his reaular

Thix work fell principally to Mr. Potter, whem Colonel Uran(ll Lighly colmurud;ful' his :;i'"."'l'l'";r‘u;l;

sud Dis poud snnagement in dealing with the Temple authorities. s

1
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duties in connection with the Computing Office at the Head-Quarters in Delyp,
dun. This work has been taken up in the order which was most desirabl
to furnish final data for the survey operations in Southern Afghanistan and
Beluchistan ; viz., 1st, the series from Jacobabad to Quetta; 2nd, the series frop
Quetta to Khelat; 3rd, the series from Quetta to Kandahar; 4¢4, the triangula.
tions around Kandahar and in the Khakrez Valley. The three first have heey
finally disposed of, but the fourth will probably be largely supplemented by
observations taken subsequently by Major Leach, V.C., R.E., and by Liep.
tenants Talbot and Longe, R.E.*

III.—EASTERN FRONTIER SERIES.

20. The party employed in the Eastern Frontier had been chiefly engaged
during the previous year on the chain of

o _ Persounel. Deonts Suneri sccondary triangles which was intended to
o dent 3nd g}:[\ﬁé'. Officinting Deputy Superin-  oonnect Bangkok, the capital of Siam, with
Mr. H. Beverley, Sucveyor Ist grade. the Indian triangulation. The programme

, J, Low, Surveyor 2nd grade. gt N .
:, J. F. McCarthy, Assistant Surveyor 3rd grade. of the oper ations for the pr esent field season

was for Captain Hill to complete the tri.
angulation in Siam, while Mr. Beverley extended the chain of principal triangles
which is known as the Eastern TFronticr Series, down into Lower Tenasserim,
and selected a suitable site for the measurement of a base line there at the
southern extremity of the British territories in the Malayan Peninsula.

21. The ill-health, both of Captain Hill and Mr. H. Beverley, on whose
presence the successful prosecution of the operations mainly depended, has
materially interfered with the progress of the operations. Captain Hill was
obliged to go to England in the summer of 1879, and this prevented him
from reaching Bangkok in time to commence the field operations before the
end of January, when the most favourable time of the year for observing distant
objects was nearly over. The triangulation had been carried eastwards in the
preceding year to the edge of the alluvial plainsin which Bangkok is situated,
and which are so thickly covered with trees that it seemed almost impossible to
extend it over them without much line cutting, which, for obvious reasons,
would have been very undesirable, both from a political point of view, and
beeause very costly. Fortunately, a careful reconnaissance of the ground enabled
Captain Hill to discover certain lofty temples and the chimney of a deserted
sugar factory, the summits of which were mutually visible over the tops of the
trees, though only in very clear weather, as the distances were considerable. No
observations could be taken until the rains began to fall, and then they were
speedily completed. A large numbher of observations have been taken from the
stations of the triangulation, fixing several hill peaks on both sides of the Gulf
of Siam, all the chicf pagodas and flagstaffs in Bangkok, and various objects
in the towns of Pechbooree, Tachin and Paknam. Captain Hill cordially ac-
knowledges the valuable assistance he received from the Siamese Government,
and from Mr. Palgrave, the British Consul at Bangkok, and his assistants,
Messrs Newwman and Gould. _

22. Mr. Henry Beverley commenced his field operations in November.  But
after a fow weeks spent on the measurement of the principal angles, his health
broke down, and he had to proceed to Mergui for medical advice. He had taken
observations at five principal stations, and tried hard to get to the sixth station
in order to take the few obscrvations which were remaining to complete two
quadrilateral figures ; but his strength failed him, and, greatly to his sorrow, ho
Lad to give up work with his last figure still incomplete. He had been stricken
with a serions illress, which from the first was pronounced by the doctors to be
[atal, and, through having a naturally very strong constitution, he rallied occa-
sionally and lived on wntil the 22nd June, when his working days were over and he
was never again able to put hand to an instrument. He entered the Great Tri-
gonometrical Su-vey in the year 1855, had served 25 years, and was onc of the
most hard-working and valuable men in the Department; for his heart was

* Captain Rowers veparts that Me. Price has proved himself, ng of old, a good anid trustworthy nasistant, “."’“
dns hia work cheer fully snd well 5 also (bat Mr, Torrens did good work iu the Kelat Series, under exceptionully trying
CITCUMALIICE,
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TOPOGRAPHY, 7

always in his work, at which he laboured with unflinching assiduity and perse-
almost invariably with much success, though his operations were

verance, and ) : <
often carrvied on in malarious tracts, under great disadvantages, and with

much detriment to his health. His loss is much to be regretted.*

1V.—THE SECONDARY TRIANGULATION IN BURMA.

23. The triangulation which was being carried from Rangoon to the two
beacons that were constructed on the main

Personnel. land opposite the Krishna Shoal, after the

Mr. W. G. Beverley, Officinting Assistant Superin. disappearance of the Krishna Li:;hthouse,
tendent 2ud grade. ) L R B < |

w 3. 0. Hughes, Assistaut Surveyor 2nd Grade. had progressed very slowly in the preced-

ing year. Mr. Hughes, the Surveyor who
was employed on it, expressed his inability to complete it in another season,
owing to the difficulties to be encountered ; the country was quite uninhabited,
and was covered with dense forest and jungle through which lines had to be cut
in all cases to open out the rays between the trigonometrical stations. The trian-
gulation was therefore abandoned, and a_traverse was carried up to the beacons
along any footpaths and openings which presented themselves in the forest.
This being & much easicr matter to perform, was accomplished in a few weeks ;
and though it is not as accurate as a triangulation, it may be considered sufli-
ciently accurate for the purpose in view. The traverse was so executed as to
form part of onc of the main circuits on which the cadastral and revenue
surveys now being made in the Hanthawaddy District of Rangoon, by the
survey party under Captain Sandeman, will be based; for this purpose it was
executed conjointly by Mr. Hughes, and an Assistant Surveyor, Mr. G. E.
Parker, of Captain Sandeman’s party, both going over the same line independ-
ently and comparing results, station by station.

24. Mr. W. G. Beverley was employed throughout the field season on the
secondary triangulation around and to the north of Bassein; the outturn of
work was small and the triangulation was left incomplete, because, under the
supposition that it was finished, Mr. Beverley had been directed to proceed to
Mergui to take charge and supervise the field operations of the Eastern Frontier
Party, which had lost its executive officer through illness. This he did not
succeed in doing, merely joining the party after it had returned to recess quar-
ters; thus, he would have been better occupied had he remained to complete
his work in Basscin.

TOPOGRAPHY.

V.—GWALIOR AND CENTRAL INDIA SURVEY (No. 1 TOPOGRAPHICAL
PARTY).

25. The operations of this party were almost entirely confined to the area

, , between the parallels of 24° 0” and 24° 30”7

) ersomnel, north latitude, and between the meridians
Mujor E, H. Steel, S.C., Oficiating Assistant Superin- 730 1 74° t 1 L

tendent 1st grade, in charge, I_ 'il,ll.( (& cas ongltude, t]l(’, CXCGP-

My W, ), Comnelius, Asvistunt Surveyor 1st gunde.  tion being a small tract in the vicinity of

,o DPoJo WL Doran, ' y .o 5 . . .

T Tenpleton, "o the Lumi River, cast of Sindri. The
" a. }:xt:l-‘h:n » ” gal ” results of the season’s worlk are represent-
» 10 dnte » » L 217, 1 3
Sub-Surveyor J, R. arris, ed by 1,2874 square miles of detail sur-

“ Abdnl Guffur (trausferred to Kanda-  vovy on t SC ! inch — 1
hnt e l(~y‘ 0 the ,Lalc_ of 1 1nd} 1 mile, and
and 4 others. by 270 square miles of triangulation, the
. i . ) latter heing required to cover a gap in the
triangulation of previous years in the vicinity of the small cantonment of Kotra.
N \ . . . . "
26. This outturn ol arca is exceptionally small; butas the greater portion
of the work lay in execedingly intricate ground, the lower features of whicl
have been described by Major Steel, as resembling a petrified stormy sea, a

¢ Captnin Hill intimates that the site for the proposed hase-line in Southern Tenasserim which was selected
by Mr. Low is very unpromising, and (hat further reconnoissanee will probably lewl Lo the discovery of a Letter site, }i 0
reports most Favourably of Mr, McCarclhy's operntions in Sinm, and states that the loeal officials are so plensed \Viﬂl. M y
McCurthy thnt they bave offered him an appointment under the Siamese Government, which he will tnke up ag s;a:‘;

08 his sevvices enn be spaved from this Department,
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larger outturn could not well have been cxpected. The work has been very
carefully executed and examined in the field by Major Steel.

27. The fair mapping of standard sheets Nos. 88, 90, and 94 has been
completed, and the maps are now in course of publication.

23. Captain C. Strahan, R.E., having returned from furlough, was posted
to this party in time to commence the field operations of the current working
season. 'The party will be engaged on the detail survey of sheets Nos. 8¢ and
89, on the scale of 1 inch = 1 mile, and on a survey of the cantonment of
Kotra on the scale of 8 inches = 1 mile. The work on the smaller scale will
again fall in very intricate ground.*

VI.—KHANDESH AND BOMBAY NATIVE STATES SURVEY (No. 2 TOPOGRA.
PHICAL PARTY).

29. This party has been engaged in topographical work solely on the scale

of 2 inches to the mile in the Khandesh

_ | Personnel ) District ; the mapping on the 1-inch scale
Cf‘g::‘i‘:“:";nfé:““"“‘de' R.E., Deputy Superintend- ¢ t},6 country north of Khandesh, includ-
Mr. A. G. Wyntt, Surveyor, 4th grade. ing the Satpura Range and the Nerbudda

& Varker, Assistout Surveyor, Jet grode. Valley, having been completed last year.

. G. Vander Beck ,, .o, With a view to assist the settlement

R S -3 officers, the positions of the trijunction

Shck Omar, Sub-Surveyor, pillars of all the villages are fixed, ge-

“}};'df:: ;‘l‘l’;':"“- ” . nerally by traversing ; and are shown on

nnd four others. the fair maps together with the village
boundaries.

30. The triangulation this year was carried on by Mr. Wyatt in the
southern portion of the Districtin the Talukas of Erandole, Péchora, Jdmner and
Nasirdbad, and covered an arca of 1,281 square miles, most of which is under
cultivation.

31. Traversing was extended over the area triangulated last year in the
south-east portion of Khandesl, including the Talukas of Bhusawal and Jamner,
and also in the Pimpalner and Nandurbdr Talukas, west and north-west of
Dhulia. Altogether 1,151 linear miles of traversing were executed, by which
753 trijunction pillars were fixed ; affording the mcans of determining the heights
of 184 traverse stations by the simple and comparatively acenrate method
of observing from traverse stations to trigonometrical stations, the heights of
which were known, the distances between the trigonometrical and the traverse
stations being worked out from the difference of the horizontal co-ordinates.

32. The detail survey was carried on in the Pimpaluer and Nandurhdr
Talukas, lying west and north-west of Dhulia. Sheet 38 was completed with
an overlap to the south and west, of 1 mile; portions of sheets 37 and 31 were
likewise surveyed. The total arca of detail survey executed is 827:4 miles.

33. The country in sheet 38 embraces the upper basin of the Pdnjhra Val-
ley; the uplands are about 2,000 feet above sca-level with scattered groups of
Bhieel huts and but few villages.  In the northern portion of the sheet a good
deal of the country is very hilly and hut sparsely inhabited: to the south a
narrow rugged range, a spur of the Sihyadri hills scparates Khandesh from
Niasik with peaks of columnar basalt standing up 2,000 feet above the Pdnjhra
Valley; on the west the Sihyddri hills covered with tree forest run northwards
sloping away westwards to the Dangs.  In sheet 37 the country is more level
and more open. In sheet 3t the north-cast portion of the country near the
hanks of the Tapti River is a flat open plain of black soil, on which a great deal
of wheat is grown : further west the country is covered with low dhitk jungle,
which, however, is heing gradually cleared off, and in some places with heavy
tree forest. The southern portion of this sheet is in strange contrast to the
north-east portion, the prevailing characteristics being low hills covered with
arass and tree forest with but little cultivation.

34. The survey is carried on under great disadvantages in sheets 34 and 36,
as that part of the country is deemed very unhealthy until the month of
Tebruary, and by that time water has hecome scarce : the heat is very great in

® Major Steel mentions Mr, Corneliug as specially worthy of praise; veports Luveurably of the otber Luropear
aesistanzs ; and commeuds Sub-Survesors Abdul Gullny, James Nntbanicl, and Abdol Aviz,
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INDEX To THE SHEETS of THE KHANDESH & BOMBAY NATIVE STATES SURVEY,
On the Scales of 1 Inch = 1 Miie and 2 Inches = 1 Mile,
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such low-lying ground as the hot weather advances, the low hills and forest
ing out all breeze. )
Slmtt:;gl.: Standard sheet 38 has heen mapped during the recess, and is now In
course of publication. i
36. The following is now the state of progress of this survey :—
Avea surveyed up to date, 13,663 square miles.
Avea remaining for detail survey, 4,017 squarc miles.
87. During the current field season the triangulation will be earried over
the south-western portion of the Khandesh District, extending over an area of a
little more than 1,200 square miles, and the detail survey on the scale of
9 inchies = 1 mile will be continued in the eastern part of the Khandesh District,
in portions of standard sheets 6, 7, 20 and 22, and in portions of sheets 31, 36
and 37 on the north-western part of the District.

VII._-BHOPAL AND MALWA SURVEY (No. 5 TOPOGRAPHICAL PARTY).
8. As stated in paragraph 48 of last year’s report, this party was to have
been employed on the triangulation of the
Fersomnel ground falling between Latitude 23°—24°
Major J. R. Wilmer, 8.C,, Officiating Assistant Super-  gnd Longitudc 740_750, and on the detail

inlendent 1st grade, in charge. . N _ .
My. D, Atkinson, Surveyor 2nd grade. survey on thescale of 1 inch==1 mile of the
o G dlmer s Lt ornge,  tract shewn on the index maps by stand-
» EoA wright, Assistonb Surveyor, 1st g . - |
THT Kitehen - " ,,) and © . dard sheets 55,.56 and 57, and on the sur-
» W. I Lilley " wo Ido, vey.on the scale of 6 inches=1 mile of the
» G. R Copping » » 3, 4 0 :
$ub-Surveyor Drom Taj City of Dhar. The party waslate in taking

o Harhll Sing the field, and it was found that the diffi-

and three others.

cultics of the ground to be surveyed in
detail were too great to admit of the programme being carried out in the
manner anticipated; the area designed for triangulation was consequently very
considerably reduced, in order that more time might be made available for the
detail survey ; notwithstanding this, the area surveyed in detail fell short of the
expectations entertained at the commencement of the field season.

39. The triangulation was extended over an area of 1,019 square miles by
Major Wilmer, and the detail survey of sheets 56 and 57 and portions of shects
42 and 55, in all embracing an area of 1,408 square miles, consisting almost
entirely of intricate hilly country covered with jungle, was completed on the
scale of 1 inch —= 1 mile. The city and environs of “ Dhar " covering an area
of 834 square miles, were surveyed on the scale of 6 inches to the mile, and the
plan is now in cowrse of publication. The results of the 1-inch work.will
admit of sheets 42, 56, and 57 being published.

40. The state of the work of this party up to date is as follows, viz.:—

Area actually surveyed, 22,842 square miles,
» remaining for survey, about 5,700 sqaure miles,
of which about 2,800 square miles have been prepared by triangulation in
advance for future detail survey.

41. During the current field scason, the triangulation being well in
advance of the detail survey, will only be extended over small 1)01'tions of the
tracts falling in sheets 49 and 51. The detail survey on the 1-inch scale will
be continued over the remaining portion of sheet 55, and over sheets 38 and 40 ;
and surveys on the scale of 6 inches = 1 mile will be made of the Cities of Ujjain,
Rutlam, and Jhabua.

VIII.—-KIASI AND GARO HILLS SURVEY (No. 6 TOPOGRAPHICAL
PARTY).
42. This party was delayed somewhat in taking the field, by the difficulty
R 1 of collecting coolies among the Khasias,
. ersonnel. on whom the party entirvely depends for
Major W. F. Dndgley. icintin n in. . .
! tendont,]{;‘rk:;n‘“nd:,“i‘ﬁ: ('htnr,ng(\.D(‘p ty Stperin carriage. So many of them had been

Mr. A W. Clienucll, Surveyor ath grade, taken for service with the troops on the
» d MceCny, Assistant Surveyor, 3rd grade, N : 3
AW Swart, ) o expedition to the Naga Hills, that Major
o Do Comphell, ) " 4th ado o . 1 of
Sub-Surveyors, Munshi  Shah Nasirudin, B‘l(lc"‘]("\' h{l(l tO SC{IlCh fm_and “lde bctqre
and four others, he could collect a sufficient number for

his requirements. The party was obliged
c
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to leave the field earlier than usual, on account of the heavy rains and floods
which occurred at the latter end of March. These circumstances tended to
reduce the outturn of work below the usual quantity.

43. The objects of the year’s work were,—the continuation of the survey
of waste lands, which have been, or may be, taken up for tea cultivation, and of
the forest reserve lands in the south-east corner of the Sylhet District,—and
the survey of a portion of Hill Tipperah to the east of Agartollah.

44, The triangulation of these tracts having been almost completed in
previous secasons, scarcely anything more than the detail survey remained to he
done; 102 square miles of waste land were surveyed on the scale of 2 incles to
the mile; 210 square miles of forest reserve were surveyed on the scale of }
inch to the mile; and 220 square miles were surveyed on the scale of 1 inch
to the mile in Iill Tipperah. The whole of the work was in country of a very
difficult character, covered in some parts with dense forest and thick under-
growth, and in others consisting of swamps covered by high reeds. A great
portion of the work had to be done from a succession of platforms in trees,
sometimes ncarly 100 feet above the ground, and by chain measurements along
the beds of streams. The season was unhealthy, cholera broke out in several
parts of the tracts under survey, and Major Badgley reports the death of 12 of
his menials from that and other diseases.

45. During the cwrrent field season Major Badgley will be engaged on

*® Snid by mistnke in lnst yemr’s report tobe required the survey on the scale of % inch -to
on the 4-inch scule. . the mile of a portion* of Hill Tipperah
between the Lungai Valley on the east, and “ Koilashar and Hudgajeealy’” on the
west, an area of about 230 square miles, and will continue the survey on the
scale of 2 inches to the mile of the six portions referred to in paragraph 56 of
last year’s report.

IX.—THE RAJPUTANA SURVEY (No. 7 TOPOGRAPHICAL PARTY).

46. This party assembled at Delhi on the 10th October, and in accordance
: Personuel. with the programme laid down in para-

Licutenant.Colonel G, C. Depree, 8.C, Deputy  graph G1 of last year’sreport, procceded to
Superintendent 1st grade, in chnrge.

Mr, G. &. Megill, Surveyor 2nd grade. extend the triangulation over th(.) northern
» B.8. P Alkinson, Surveyor dth grade. portions of the tracts falling in degree
» J. H. Wilson, Assistant Surveyor 2nd grade. braci o 3,
o W. C. G. Barkley, Assistant Surveyor 3rd grade. S]_l("OtS XV {Uld XVI, cm )la(:lng an area
» I W. Senior, Assistant Surveyor 4th grade. of 690 squarc miles. The area PI'CViO“Sly

Sub-Surveyors, Buboo Modbusudnn  Dutt, Munshi .

Esuf Shari, prepared for detail snrvey was so large
and six others. that no farther triangulation for the work

on the }.inch scale was necessary ; the only other triangulation required was
that in connection with the survey of the city of Bickaneer.

47. The detail survey on the scale of 1 inch = 2 miles was extended over
an arca of 6,928 square miles in degree shects marked x11i, X1v and Xv on the
index map. The country thus surveyed is deseribed by Colonel Depree as almost
cutirely an uninteresting desert, the only variety being found in the salt works at
Sar, and in the sandstone quuries of Khari. In the former, a coarse salt is
produced by solar evaporation, and in the latter a stone of good colour and of
compact texture, of which the stratum is horizontal and close to the surface.

48. The city of Bickancer was also surveyed and mapped on the scale
of 12 inches =1 mile. The results of the scason’s work will admit of the
publication of four maps on the scale of } inch to the mile, »iz., the northern
half of degree sheet xirr, the northern and southern halves of degree sheet
x1v, and the southern half of degree sheet xv.

49. During the current scason, part of this party will be employed in Raj-
putana and the remainder in completing the surveys of the cantonments of
Dagshai and Solon, as already sanctioned by the Government of India.

50. In Rajputana, a large area, about 8,000 square miles, having heen pre-
pared for detail survey, a comparatively small amount of work of this nature
will be required, and in consequence the trinngulation will only he continued in
the western portion of degree sheet xx, and perhaps in the southern portion of
degree sheet xix.  The detail survey on the seale of § inch = 1 mile will
be carried on in degree sheets xv and xvi. The survey of the cantonments
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TOPOGRAPHY. 11

of Solon and Dagsﬁni will be continued on the scale of 24 inches =1
mile.*

X.—THE MYSORE SURVEY (No. 8 TOPOGRAPHICAL PARTY).

51. The area of triangulation in the province of Mysore previously pre-
pared by this party was so large as to

Personnel. render it unnecessary to make any farther
Captain G. Straban, Deputy Superintendent, in ext?ngion of it duying the season wnder
Cnptﬁ!\:?l}g.o'n. McCullagh, IL.E., Assistant Superin- review, the “‘—hOle Stl‘(!flg‘th of the pﬂ.l‘ty-
tendent. was, thercfore, employed on the topo
Mr. R W, Chew, Survegor Z4d grade. graphical delineation of the Mgysore-
" A Jumes, Assistant Surveyor 156 grade. Kanara frontier with a view to having
0 Goqapl o A the maps of that rugged and diflicult
L OWostetebury, o IS country ready for the use of the Bound-
- B Ei’;ﬂ,’ni,,g " ” e ary Commission in the ensuing season.
o J. Kennedy, . woo dtho, 52. The programme had been so ar-
Sab-Surveyet Rll"iﬁ::'-‘;}:ﬂ%:;&ni, ranged, that, no unforeseen c11'cpm§ti111(;es
and three otbars. intervening, the whole of this frontier

would be surveyed in detail. Unfortu-
nately, owing to sickness and the exceeding difficulty of surveying in such
country as the Malndd of Mysore, this plan became impossible, and two small
gaps aggregating about 25 miles in length have been unavoidably left in the
frontier survey. It is hoped that arrangements may be made early in the
season to supply the Boundary Commission with some sort of a map of these
missing parts, so as not unduly to extend the time they will employ on this
settlement work. The total outturn of detailed topographical survey during
the season was as follows :— .
Square miles,
In the Malnad lovests . . . 1,911
In the vicinity of Bangalore . . 183

Total . 2,099 All on the scale of 1 mile =1 inch,

53. A large part of this area was examined in the field according to
departmental practice by competent officers and was found accurate. During
the progress of this topography, many of the Ghat }'oacls, whos_c courses are
very intricate, were surveyed independently by theodolite and chain; 251 linear
milcs, entailing 4,410 theodolite stations, were thus measured.

54. The survey operations during tlie scason under review were carried on
under great and numerous difficultics, the ruggedness of the Western Ghats
combined with the tangled luxuriance of the forest, the absence of communica-
tions, difficultics of obtaining supplies and apathy of pative officials, all con-
spired to retard progress, as well as the repeated attacks of fever to which many
members of the party were exposed.t

55. The ordinary methods of working with the plane-table were in many
places utterly impracticable, and resort was had to special methods, particulaty
that known in the department as plane-table traversing, in which the plane-
table supplics the place of an angular instroment, and the measurements are
made by chain.  This is at all times slow ; but where the chain lines have, as
in this case, to he cleared through densc forest, the progress of the work
becomes small indeed.  All the mapping of the country surveyed during the field
scason was incorporated in the fair sheets drawn during the recess, and those
which were complete, ziz., shects 18, 22, 50 and 63, are now in course of publi-
cation; the remainder, viz,, standard sheets 20, 21, 25, 26 and 49, have been

retained in the office of the party at Mysore for completion during the ensuing
§eason.

¢ Colonel Depree re
renior Surveyor,

t The Deputy Snperintendent is happy to be able to report very Eavourably on the nssistance rendered, both in fielid
work s reeess, by the Assistant Snperintendent, Captain MceCall , LB, whose previous experience in the Malusid
proved vers valuable in forestalling some of (he diliculios to be mel witl in that district.

The sevvices of the undermentioned Sueveyors and Assislaut Sarveyors also du

Me . Chew, Poeock, Kiteheun, Stotesbury and Flewmi

The two nndermentioned Ascistants, iz, Messes, Jamos and Todd, were much in

would deubtless bave been entitled to equul eredit with the others,

poris Favourably of all tho members of his party, and specially mentions My, McGill, the

erve prowinent mention :

capacitated by illiess, or they
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56. The present state of the work of this party is as follows : —

Squnre miles.

Area surveyed up to the end of last field season . . . . 9,316
Area rematning for survey, about . . . . . 18000
,» triangulated in advance of detail survey . . . . 16,900

XI.—THE GUZERAT TOPOGRAPHICAL SURVEY.
57. Three descriptions of work are being carried on by this survey, 4

Personnel. follows :_" .

Lictennnt-Colonel C."1'. Haig, R.E., Deputy Superintendent, officiuting 1st grade. 1s¢.—The ordmary
Mr. T. A. LeMesurier, Assistant Superintendent, Guzerat Revenue Survey, : o7 s R

» A, D'Souzn, Surveyor st grade. '[Opoolaphlcal sur vey
,» A. D. L. Christie, Surveyor 4th grade. executed on the 9
»  C. H. MeA'lee, » dth .

»  J. Bond, Assislant » 1st .: u_’ICh scale, but’ I_)ub'
» S F, Norman, woo4th o, lished on the l-inch
» C. A, Norwan, , 4th . .

» R.F. Warwick, :, 4th scale : . .

» A George, wooath 2nd.—The publica-
Gopal Vishnu, Sub-Surveyor, . )
Lakshumau Gharparé, Sub-Surveyor. tion of a ser les of

Bhan Govind, "
nnd 18 Native Sub-Surveyors and Apprentices.
British territory in detail and foreign in skeleton : and
3rd.—The survey of the Dangs forests on the 4-inch scale.
58. The ordinary topographical work was carried on over an area of 1,052
square miles, sub-divided between British and Foreign territory as under—

maps on the 2.inch
scale comprising

Square miles,

Ahmedabad Collectorate . . . . 43
British {Bronch » . . . . b2}
Surat » . . . . 332%

Baroda Territory . . . . 369

Toreion Mahi Kanta States . . . . 176
5 Rewa Kanta States . . . . 728
Sachim States . . . . 63

and situated in four “sheets” (} a degree longitude by + degree latitude), of
which only two can be immediately published (as the third and fourth are not
yet complete), and of these the British territory will be published in three maps
on the 2-inch scale.

59. An area of 110 square miles in the Dangs forests has been surveyed on
the 4-inch scale, admitting of the addition of four more maps to the series of
that survey which join on to the south of the area previously surveyed, com-
pleting a very compact block of this wild, hilly country.

60. The operations of the past season bring the total arca topographically
surveyed in Guzerat up to about 12,660 square miles, and leave about 18,340
square miles to be done lercafter. In the Dangs about 300 square miles have
been completed, and about 550 square miles remain.

61. The outturn of topography on the 2-inch scale has been less by 151
square miles, and that on the 4-inch scale by about 35 square miles, than in the
preceding year. This is owing partly to the party taking the field somewhat
later than usual on account of the unusual amount of mapping on hand at the
close of the recess as mentioned in paragraph 70, page 14, of last year’s report,
partly to many casualties caused by sickness, but chiefly to the very intricate
nature of the ground surveyed.

62. .\ large arca has been triangulated in advance for future topography,
that executed during the past season having been carried chiefly over the
British territory in the southern portion of the province. An area of 750 square
miles is now ready for final survey in the north of the province, and about 2,400
square miles in the southern portion, including about 650 square miles in the
Dangs, and the {raversing connecting the work of the Guzerat Revenue Survey
with the trianculation has been earried over the whole of the British territory
in Guzerat, with the exeeption of a small area of about 60 square miles at the
cxtreme south ol the Surat Collectorate, and also with the exception of the
Panch Mahals, which have been surveyed more recently by the Guzerat

Levenue Survey on a principle different from the rest of the province, which
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will render the work of the Revenue Surveyors much more easy of incorpora-
tion with that of this department.

63. The area triangulated in advance for future topography was 844
square miles, in which 504 stations and points were fixed, 80 having their heig'hts
determined also; the aggregate length of the lines traversed was 795 miles
as a basis for the topography, and 590 of check lincs on the topography after
completion. Ten sections of the 2-inch maps, and onc of the 4-inch maps have
been sent in to the Head-Quarters office for publication, and eight more are
nearly rcady to be sent in. Reductions of sheets 6, 7,28, 29 and 31 have been
prepared for incorporation into the Indian Atlas.*

XII.—MUZAFFARNAGAR AND MEERUT SURVEY (No. 3 PARTY, REVENUE
BRANCH).

64. This party, of the strength noted in the margin, and under the charge
of Major W. H. Wilkins, resumed field

Personnel. v . . . .

Major W. H. Wilkins, Deputy Superintendent operations in the Muzaffarnagar District
M f:“}:ml?deflmoﬁll'm-r B8 wistant Supcrintend. O2 the 18th October.

. E. C. Ryull, ic a upe nd-

T et i rade, G SIS Superinte 66. The regular work of the party
» J. Todd, Surveyor 3rd grade. is the topographical survey, on the 2-i

»  R.C.D. Lwing, Assistunt Surveyor 1st grade, 1 1 fpl o L.P C 1 - LLvey, ) th inch
?CIW. Wilson, T " scale, of the districts in the North-Western
» C. W.F Scyers, » =d ,  Provinces lying between the Ganges and

and 34 Sub-Surveyors, &e. .
y the Jumna, and this-survey has been con-

tinued southwards from the work of the previous season as far as the parallel
of Latitude N, 29° 08"; but in addition to the 2-inch survey, the party has also
extended the special 4-inch survey, described in paragraph 80 of last report, of
the villages subject to fluvial action on both banks of the Jumna, and has
advanced southwards, as far as the viver forms the common boundary of
District Karnal of the Punjab with District Mcerut of the North-Western
Provinces. The areas of the two descriptions of survey are as follows :—

Districts. Seale cf survey. m:;]"ﬂ::_‘:‘;;-‘.;fg_i" REMARES,
27 = 1 mile 1,139:99
Muzaffarnagar . B :
Muzatlarnagar %-” » 5350 | Mauzawar.
. 2” , 381-21
Meerut . . . { 1 ,” 2359 Do.
Kamal . . . N » 8000 Do.
Total . vessee 1,678-29

The survey of District Muzaffarnagar has been completed during the
season. In addition to the area of which the topography has been surveyed in
the Mecrut District, the preliminary traverse work has also been done of 1,256
square miles in readiness for topographical survey during next season. ’

66. Regarding the natwre of the 2-inch topographical survey, Major
Wilkins reports :—

““The survey has been as minute as the seale would allow. All cart tracks and roads
masonry wells, topes of trees, temples and other prominent ohjects, as well as village sites uré
shown. Limits of Jjungle .:md grass lands, exeept unimportant patches, have Deen snrve,yed
Great attention has been given Lo all drainage lines, and low ground has been carclully defiued

The village boundaries have been introduced on the final 2-inch maps, as
in former scasons, by transfer from the scttlement ficld maps, with the exc"et)-
tion of the villages in the alluvial lands of the Ganees, where some of tlllc
boundaries had to be obtained by actual survey, a reliahle connection with the:
settlement survey not being possible on account of the want of t-rijunclioﬂ
platforms in those lands; the field maps of the low-lying villages were also
not so good as in the uplands. ° ° o

* Messrs, i)' Souzn, MeA'Fee, Christie, Bond aud Normwan have cach done gq
¢ t i ! , b 3 good work as L i
plane-tablers, Gopnl Vishuu aud Bhao G - rad are stated by Colonel 1uig to Lo p:i)u:iuenNy 1\; lh‘:::lp ol'?hre ﬂ:‘t nutive

D
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67. The success of the system of transferring the village boundaries from
the settlement field maps to the survey maps entirely depends on the accurate
identification of the points adopted as trijunctions of village boundaries by the
settlement survey, Most of these points in the Saharanpur and Muzaﬂ’arnagar
Districts had originally been marked by low platforms, and in those Districts
these marks were repaired, or newly constructed, prior to survey, so that in
Saharanpur and Muzaffarnagar the identification of the trijunction points hag
been satistactory. The repair of these platforms has given a permanent valye
to the traverses of the topographical survey; and should it ever be required 4
repeat the settlement survey, skeleton plots of the trijunctions could be fur.
nished which would form the basis of a new set of settlement maps. It is to
be regretted that the repair or construction of these platforms is not being
carried out in the Meerut District ; the Government of the North-Western Prov.
inces have refused to sanction the nccessary expenditure, on the grounds that
the survey operations are regarded as being purely topographical, the present
necessity of restoring the platforms as boundary marks, or the prospective
advantage of obtaining a skeleton basis for a settlement survey, not being
recognised.

68. The 4-inch survey of the villages on the Jumna has becn carried out
as explained in paragraph 80 of last report, to obtain accurate maps of the
boundaries of villages, regarding which there had hitherto been much uncertainty,
as well as to obtain a true definition of the District boundaries on the river,
which also forms a part of the boundary between the North-West Provinces
and the Punjab. The survey has been extended as far as the southern limit of
the Karnal District ; and the boundaries have been surveyed as pointed out by
the people, without previous demarcation by the civil authorities. The disputed
boundaries betwecen Districts Ambala and Saharanpur, which had come to
notice during the previous season, have been settled by representatives deputed
by the respective Governments of the North-West and Punjab, with whom a
surveyor was associated as a referee on the matter of old boundary lines, and to
provide for the immediate survey of the adjusted boundaries. Regarding the
adjustment of the disputed boundaries, Major Wilkins reports :—

“In nearly every case arbitration by a panchayet was adopted, this being approved by the
people themselves. The advice of Mr, Todd (the Surveyor) was engerly sought for by the
people regarding their houndaries; and the presence of an European Surveyor undoubtedly enabled
the disputes to be settled, and without him no decision could have been come to. T'he zemin-
dars told Mr, Todd plainly that they were agrecable to whatever boundaries he laid down ; but
he informed them that it was impossible in most cascs to lay them down accurately, as the
thakbusts were worthless, and [or this reason arbitration had to be employed.”

Regarding the thakbust maps of the river villages, Major Wilkins further
reports :—

“They are so distorted in shape that they cannot be depended on for laying down any
boundary.”

The disputes on the boundary between Karnal and the Districts of the
North-Western Provinces are not so numerous as those which were found on
the Ambala boundary ; and it is hoped the Provincial Governments may consent
to the deputation of Civil Officers to scttle these disputes, the same as was done
for those of Ambala last year.

69. During the season’s operations, four principal stations of the Great Tri-
gonometrical Survey have been connected with the measured traverses, and their
co-ordinate values have been uscd to correct the errors of the chaining, in which
the average error was found to be 2 links per 100 chains, or about 1 foot per mile.
Check lines aggregating 274 miles in length have been measured through the
topographical board plans by Major Wilkins and his assistants ; and observations
for azimuth to check the angular work of the traverses have been taken at
69 stations. :

70. The mapping is still somewhat in arrears, the sheets having only been
completed southwards to the parallel of 29° 30". The drawing of the Scwalik
Hills in the Saharanpur District by transfer from the Forest Survey maps has
lowever, been completed ; and in all, 43 standard sheets for reproduction on
the 2-inch scale, and 47 *“ exaggerated” copies for reduction to the l-inch scale
are now ready.
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»1. The office of the party was inspected at Mussoorie during Octob*_:r;
the records were found to be in order, and the office duties were being carried
on systematically.*

X1II.—THE SURVEY OF KATTYWAR (KATHIAWAR) AND CUTCH.

m3. At the commencement of the field season the topography of the
district of Okhamandal, which is situated
at the western corner of the peninsula, re-
mained for execution in Kattywar; this

Personnel.

Major A. Pullan, S.C,, Deputy Superintendent
3rd grade.

Mr. N. C. Guwynne, Surveyor 4th Bmde. o erad has now been completed, and with it the
.+ W, A, Fielding, Assistunl Surveyor 2nd grade. i . :
ST Y wooard o, general survey of Kattywar. In a few
S G no A . places the boundary lines between the
' B mg, ”» » " o e . ..
Visaii Raghunth Godboli, Head " Sub-Surveyor, talooks appertaining to the several Native
and 11 other Sub-Survegors. States have not been surveyed, and are

still shown in the maps as “approximate,” because they were disputed and had
not been demarcated wher the survey was heing made. Major Pullan thinks
that the survey of the province may now be considered finished, and that it is
not worth while going to the expense of sending a traverse party to pick up
the few scattered breaks which remain for survey to complete these boundaries ;
and if the Political authorities, to whom this question has been referred, are
of the same opinion, nothing more will be done. )

73. The area finally surveyed on the 2-inch scale for reduction to the
1-inch scale amounted to 2,183 square miles, of which 494 were in Kattywar
and 1,639 in the sister province of Cutch; the average number of planc-table
stations was 12'6 per square mile of topography. The triangulation in
advance covered an area of 1,450 square miles, fixing 56 stations and 462
points and giving the heights of 119 points. Of traversing, 1,224 linear miles
were executed, and test lines of an aggregate length of 206 miles were carried
over the topography.

74. During the recess season fair maps of sheets 57, 58, 58a, 59, and 59a
of Kattywar, and 15 and 22 of Cutcl, each in four large sections on the 2-inch
scale, were completed and sent to the Head-Quarters office for publication.
The whole of the current computations were duly brought up. Twelve of the
standard sheets were reduced from the 1-inch to the }-inch scale for in-
corporation in the engraved Indian Atlas. Two of the general reports for
square degrees, Nos. v and vi, have been completed and sent in, and a third,
No. ix, was nearly ready,t

XIV.—AHMEDNAGAR, POONA, AND COLABA SURVEY (No. 10 PARTY,
REVENUE BRANCH).

5. This party, of the strength noted in the margin, took the ficld in two
 Persomel, sections and resumed field operations on

Colonel J. Mnedonnld, Deputy Superintendent 2nd 16th November. One section has been
grade, in charge. engaged in completing the survey of the

Mr. G. H. Cooke, Assistant Superintendent, Offi- > .
cinting 2nd _grade, on furlough for 1 yenr, P01t1011 of the Deccan which had been

from 22nd May 1880. ott : .
» A, M. Lawson, Surveyor, 8rd grade. all .t Cd to thlS p&l‘?y fOI‘ SUI‘VOY, with
n J. Newland, Assistant Surveyor, lst grade, which also has been included the survey
»  W. M. Kdly, " » 3rd grade, trans- s . , s
ferred from No. § Party, 11th November 1879, Of the AShtl ’laluka of the leam S Doml'

R. ",i Dickinson, Assistant Surveyor, 3rd nions, as it is surrounded by Decean
rade. 1

” H.g Corkery, Assistant Surveyor, 4th grade, cou.ntry. The second. section has com-

Bromi]cdetllgogAfglmnistnn on ficld servico, 18th menced the tOPOgI’ﬂpthﬂ.l survey of the
ctober 79 ; " H 3 O H

and 18 Sub-Surveyors, &c. Konkan, where preliminary triangulation

had been done last season. The 2-inch

scale of the Deccan surveys has been continued in the survey of the Konkan,

® Mnjor Wilkins has reported on his Assistants ns follows :—

f:'“' E. CI" "I"'In"l‘h“i 1Io||olv‘c‘;y well in the fAeld.
essrs, Todd, BEwing and Wilson have given unlform salisfaction both i
Mr. Seyers has done well in oflice, bu nglml- o;hla feld wo‘rskn‘bv:;:lzn(lr;rl":-;:np.“d sod offce.

The following Sub-Surveyors and others of the Native Establishment ave soleeted f i 3

ing § YOI s L d \ or favourable mention : r

Nundinll Chintierjee, Kedar Nath, Bhugabutty Cliuckucbulty, Surfaraz Khnn, Mabomed Z, i 1 ithran,
Allndad Khan, Sharafdin, nnd Ali Hosan. ¥ a uhurin, Hiduyutulla, Hoitbrauw,

+ Major Pullan reporis favournbly of all his Enropean Assistants, and commends Su

Narsu Dinkar, K. Qovind, Ganesh Ramchundra, K. Vital, and Tukaran Chowdry, b-Surveyors V. K. Godboli,
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but the village boundarics have been obtained by direct survey, as it was foung
that the transfer of the boundaries in such hilly country from the Bom,
Revenue Survey maps would not be satisfactory. A comparison, however,
afterwards been made in office between the boundaries according to the ty,
surveys.

7y6. The area surveyed topographically in the Dececan is 1,150 square mile
and in the Konkan 845 square miles. The total area of 1,995 square miles ,5'
less than the outturn of the previous year by 220 square miles, but th,
decrease is stated by Colonel Macdonald to be due to the nature of the wqy
in the Konkan, where the country itself is very intricate, being hilly ay
largely covered with jungle, and where also the smaller villages necessitated 4
great increase in the boundary traversing beyond what had hitherto heen require
in the Deccan. Colonel Macdonald anticipates that there will be a still furthe
reduction in the out-turn when the work is entirely confined to the Konkan.

77. The preliminary triangulation for future work in the Konkan hag
been extended over an additional area of 2,520 square miles ; and the boundary
traversing in advance has been completed of 475 square miles. The triangula'.
tion is comprised within 71 secondary triangles and 271 tertiary triangles,
besides which there are 124 points fixed by intersections. In these triangles,
the average differences found on comparison of common sides are, 4-87 inches
per mile for the secondaries, 629 inches for the tertiaries, and 121 inches for
the intersected points. The heights of 126 points have been determined by
means of vertical angles; these determinations of height have been verified by
independent observatjons to the same points, resulting in an average difference
of 8372 feet. Mr. G. H. Cooke, Assistant Superintendent, who carried on the
triangulation, experienced the same difficulties as last season from the hazy
state of the atmosphere, and his progress was also much hindered by the
attacks of guineaworm amongst the signallers, not one of whom is said to have
been free from the malady. Cheek surveys aggregating 323 linear miles were
measured in the open parts of the country; in hilly parts, the work of the
topographers was checked én sifw. Colonel Macdonald himself visited and
inspected every Surveyor’s scction.

78. The geographical limits of 4 sheets of the Deccan series of standard mayps,
extending over detached portions of Deccan Districts, embrace a consider-
able area included within the old topographical survey of the Nizam'’s
Dominions ; these sheets have been filled up to margin by transferring the details
from the old maps. Anarea of 1,260 square miles has thus been added to the
mapping of the season, and the total area which has been drawn is 3,255 square
wiles. In Colonel Macdonald’s office, a “ Reduction” to the scale of the Atlas
of India has also been drawn, covering an area of 7,650. square miles of
present and past scasons’ work, to be used as a guide to the engravers of
the Atlas, but this map is still somewhat incomplete.

79. During the coming season, the triangulation will be extended northwards
to Latitude 20%, which is the limit of the arca allotted for survey to this pavty.
The topographical survey will be confined within sheets 75, 77, 78, 79,83 and 84.

80. The office of the party was inspected at Poona in July. The field
sections were found to have been surveyed with care, and the final maps were
being drawn in good taste.

A descriptive report of part of the country surveyed, submitted by Colorel
Macdonald, is given in the Appendix.*

* Colonel Macdonald reports most favourably on the gond services of Mr. G. 11, Cooke, Assistant Superintendent, and
of Messrs, Luwson and Newland, My, Dickinsoq is praised for his  Faithful hill-sketehing; and wwongst the Native
establislineent, who were veported to have all worked well, special mention is nade of Lingeji Potuna, Govind-
Janardlun, Vyzulal Khon, Natbu Lall, Inayutullah Khav, and Kemrao Yudbo.
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XV.—SHOLAPUR AND RATNAGIRI SURVEY (No. 11 PARTY, REVENUE
BRANCH).

81. This party left reccss quarters at Poona on the 10th November 1879,
and procceded by rail to Sholapur, in the

Personnel. neighbourhood of which town field opera-

Mr, J. McGill, Officinting Assistant Superintendent tions were immediately resumed. erld

1st grade, held temporary charge of the Party R . "
from 16th July to 13th October 1850, work was continued up to 6th May 1880.
Major I, 8. Hutchinson, Officinting Assistant Super- Ma]Ol‘ J:Iutchmson h(}ld cha'rge Of the

intendent 1st de, in ¢l ¢, proceeded on )
e 1t ihege Teave on 16th party during the whole of the field season, -

3 monthe’ privilege leave on 16th July 1880, )

sy, . o dgined 1ith Octoher 1880, but for three months of the recess, while
r. S. M. Swylie, Surveyor 3rd grade. . A .

"7 T U Conen, Assistant Surveyor 2nd grade, Major Hutchinson was absent on privilege

» proceeded to Afghanistan on field service on leave, Ml‘. J. McGill held charge. The

22ud October 1879, . :
J. Hickio, Ansistant Surveyor 2nd grade, trans- topographical outturn is 2,028 square
ferred From lnte 2ud Division from 1st Novem- miles, part of which arca had to be trian-

ber 1879, . .

. G. C. Swiney, Assistant Surveyor, 2nd grade. gulated’ as well 2'13 §urV0YCE1 n detﬂ:ll ’ and

» W.H. Penrose, L ond o, the area of preliminary triangulation and

» G A Ruight = e O traversing done in advance for next season
aud 21 Sub-Surveyors, &e. . ] "

is 1,684 square miles. The completed area

is included in sheets 50, 50A, 55 and 56; and the western portion of sheet
No. 46, which had been done in 1876-77 up to the limits of the Deccan, has now
been completed taking in a porfion of the Konkan. The system of survey
has been the same as before, and the 2-inch scale has been continued. Village
houndaries, however, have been obtained by direct survey, and not by transfer
from the Bombay Revenue Survey maps, as in former years. The survey of the
city of Sholapur, on the scale of 80 inchies = 1 mile, at the expense of the Munici-
pality has been commenced, and ahout one-third is completed. The map on the
80-inch seale will be in several sections, but a general map of the city, having the
cantonment added to it, on the scale of 8 inches = 1 mile, is also being pre-
pared.
! 82. The final mapping of sheets Nos. 46, 50, 5604, 54, 55 and 56 has been
completed on the 2-inch scale suitable for reduction by photography to the
1-inch scale for publication on sheets of the standard size. Sheet No. 50OA, of
which a portion only has been surveyed, has been drawn up to marginal limits
by transfer from the maps of the old topographical survey of the Nizam’s
dominions. In addition to the ordinary computations of the scason, the heights
of all the previously published shects have heen revised in accordance with the
results of the recent operations of the Bombay Tidal and Leveling Party.
The drawing has been completed of the sections of the swrvey of Satara
City, scale 80 inches = 1 mile, executed during the previous vear; and the
sections, 23 in number, have been published at the Government Photographic
Press at Poonn. A general map of the city and cantonment of Satara on the
scale of 8 inches = 1 mile has also been published.

83. The triangulation is subordinate to several of the triangles of the
Bombay Longitudinal Series of the Great Trigonometrical Survey, and a com-
parison has been made between the direct distances of two Trigonometrical Sur-
vey Stations and the computed distances by ininor triangulation, showing that the
average crror of the latter is 29 inches per mile.  Cheek surveys have been
measured to the total extent of 181 linear miles, whereby the work of each of
the topographers has heen cavefully tested; the result in most cases was very
satislactory. Sheet No. 46, as it includes a very difficult hilly country, was
examined on the ground by Major Hutchinson personally.

84. During the ensuing season, the topographical survey will be continued
into sheets Nos. 60, 61, 62, 67 and 68, sheets Nos. 60 and 61 having been
already triangulated, and the village boundaries partially traversed.

85. Therecessoffice of the party was inspeeted at Poona in July. Good pro-
gress had Leen made with the final maps, and the drawing was being done
carctully.* °

® Both Mre. McGill and Major ITutchinson veport favonrably of all the assistants; Messrs Smylie, Iickie, Swiney

and Kuight being speonlly commended by Mr. MceGill.  OFf the native estnblishment, 'l'uolsec‘Ruln, Anant Narain

Malloo Suyee, and Chiundoo Meenn are mentioned by nume for their good services. ’
E
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PART I. :

MAUZAWAR 'OR VILLAGE SURVEY.

XVI—DERA ISMAIL KHAN AND RAWALPINDI DISTRICTS (No. 1 PARTY,
REVENUE BRANCH).

86. The field operations of this party were resumed under the superintenq.

Personnel.

Blcuwnant Colonel D. Mucdonnld, Deputy Superintendent 2nd grade,

in charge from 6th December 1879,

Cq)tmn H. L. Swmith, Assistant Superintendent 1st grade (in charge

Mr.

from 1st October to 5th December 1879).

G. Housden, Surveyor 1st grade, retired on pension from lst
November 1879,

ence of Captain H. L. Smith,
Assistant Supermtendent but
in the meantime L1eutenant.
Colonel D. Macdonald ha
been posted to the party on the

» G. B. Scott, Surveyor 8rd grade, joined from l4th Juno 1880.

breaking up of his late party,

»  W. S, Buttress, Surveyor 3rd grade.

" AT Gibson: S which had been employed in
w R.Todd, Assistamt ,,  lst the Sirsa District, and he re-
w P. A DPeters 3ard ,,

lieved Captain Smith on the
6th December 1879. The
party, of which the strength is noted on the margin, took the field in two
sections; one section moved out from recess quarters at Murree during Octo.
ber to continue their work in the Murree and Kahuta Tehsils of the Rawal-
pindi District; the second section marched down to the Dera Ismail Khan
District, and resumed work there on 15th November. Some of the Surveyors
continued at work in the Murree and Kahuta Hills until the end of May;
in Dera Ismail Khan, field work was closed on 1st April.

87. The survey of the Murree and Kahuta Tehsils, which has been done for
the Forest Department, has now been completed ; and, at the request of the Con-
servator of Forests at Murree, the survey has been extended so as to include
two small Forest Reserves in Tehsils Rawalpindi and Gujar Khan. For the
Forest Department, the * Kala Chitta” Range of hills in the Rawalpindi District
still remains to be surveyed, but the preliminary triangulation of the traet has
nearly been finished.

The following statement shows the outturn of completed survey, during the
season, both in the Rawalpindi and Dera Ismail Khan Districts :—

» 3. CsKelly, Plobntlﬂllﬂ;'y Assistant Surveyor 4th grade, and
22 sub-surveyors, &c.

DrerBICT.

Sub-divisions. Senle 4 =1 mile.

Square miles.

Dera Ismail Khan . | Pargana Bhakkar 1,334°7
w Tehsil Kahuta 3864
[Rawalpindi . . . . % ,»  Rawalpindi 12°3
;' »»  Gujar Kbhan 11-0
‘ ToraL 1,7444

In addition to the above, the preliminary boundary traversing of 1,934'3 square
miles in Pargana Bhakkar of Dera Ismail Khan has been done, besides the pre-

liminary triangulation of 450 square miles of the Kala Chitta Range in Rawal-
pindi.

88. Respecting the country surveyed in Dem Ismail Khan, Coloncl
Macdonald reports :—

‘It is a portion of what is termed the ‘ T%al’ (or sandy region). The country, as the
name indicates, is sandy and barren, covered with sand-hills more or less permanent. Ham-
lets are few and far Letween, with a well or two surrounded by a few fields. Small tanks ere
scattered about over the face of the country, where flocks are occasionally watcred after o roin-
fall. Melons are largely cultivated as might be expected [rom the nature of the soil.”

* * * * * *

“There is no such item separately recorded on the maps as * fit for cultivation ;” the whole
area almort might be included in this item, if water could be made available. The distance it
fect hetween the surface of the ground and the surface of water in wells at the time of survef
has been indicated on the maps in the usual manper.”
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graphy in Dera Ismail Khan has'been tested by 85 linear miles of
checl’flsfﬁr?e%'os?r Rsya check on the angular work of the preliminary tmv?l_'mlngf_
29 azimuths were observed showing that an average correction was r_equn?(“o
one minute in every 16 angles. Connections were made with 6 stations oh e
Great Trigonometrical Survey, and the direct distances by triangulation have
been used to correct the errors of the chain measurements. The average errc.); §r51
the chaining was found, on comparison with 6 triangulation rays, to be :*r:l 785
foot per mile. All the mapping on the 4-inch scale has been hrought up to &'et’x
and copies of the maps have been prepared in the usual manner for record wit

istri cer. .

the ]%195‘6 li%t 3?2 Rawalpindi District, the countl:y in the K'ahuta Tehsﬂ, where
the operations chicfly were carried on, is described as heing very dlﬂ’m}x‘lt t(i
survey on a large scale, though it is less mountamo?s than the M_urree_ Tehsi
where the surveyors were employed last year. The number of stations ,Of
which the heights had been determined during the previous season was insuffi-
cient; and observations for height were taken last season to 250 points. ‘The_re
is now an average of one height to every 2 square miles in the Kahuta Tehsil,
but the heights in the Murree Tehsil are still deficient and a few more obser-
vations will be taken at the commencement of next season. The final maps of
these Tehsils on the 4-inch scale will be prepared on graticule sheets in size 33" lati-
tude X 73 longitude, but the maps will not be completed until the boundaries
of the Forcst Reserves have been adjusted ; and in the meantime, t1¥c Forest De-
partment has been supplied with photozincograph copies of the field sections.
These field sections are of uniform size, 33 latitude X 34" longitude, and each
ineludes an area of about 15 square miles.

90. The following areas remain for survey :— ] i

About 2,800 square miles in the Thal portion of the Dera Ismail Khan Dis-
trict, of which one-half will probably be surveyed next season.

The Thal portion of the Muzaffargarh District, in area about 1,000 squave
miles, to be taken up after the completion of Dera Ismail Khan. )

The Kala Chitta Range in the Rawalpindi District, which contains an
estimated area of 600 square miles, and of which about 450 square miles will
probably be surveyed.

91. The office of the party was inspected by the Deputy Surveyor General
at Murree during September. The drawing of the maps was being carefully
executed and the numerical records systematically prepared. The favourable
results are largely due to the close supervision which Lieutenant-Colonel
Macdonald exercises over his establishment.*

XVI.—KHORDA GOVERNMENT ESTATE, DISTRICT POOREE
(No. 7 PARTY, REVENUE BRANCH).

92. Mr. R. B. Smart, Deputy Superintendent 2nd grade, who had
Personnel. hltherto been in

Mr. R. B. Smart, Deputy Suporintendent 2ud grade, procceded on privilege leave Chal,‘ge of tl’}lS pa.rty,
for 3 months from forenoon of 11th October 1879, and on furlough for 2 years hﬂ.VlIlg obtained lcave

from 10th January 1880. >
s J. Campbell, Assistant Superintendent 1st grado, in charge from 11th October Of absence, wag re-
v

1879, . . lieved on the 10th
» A D. Smart, Surveyor 8rd grade, placed on the hnlf pay list from 1st Januar v .
- D. Smart, y 5 October 1879 b

" gV lg\v:}. _— ath crad retired on pension from 1st January 1880, Mr. J. Cnmpbell,

“ R Vyall, ) grade, . .

» H. Dowman, " transferred to No. 2 party Hanthawaddy Dis- Assistant Supel 1n-
trict, British Burma, from 1st November 1879. tendeut, who has

» T, IL Dunne, Assistant Surveyor 1st grade, 3

w Q. W, Jlurbo, " " " transferred from late No. 9 party, since _conducted the
Cuttack Irrigntion Survey, from st April 1880, operations. The

» J. I Scott, Assistant Surveyor 2nd erade, trnnsfereed fiom Inte No. 9 part . :
Cuttack Irrigation Survey, from 1st April 1880, party change m procedure’

" G]:)Cmnplwsll, Assist;mt Surveyor, 3rd grade, transferred to No. 8 party, Basscin refcrred to in p&l‘«'l,-
istrict Survey, Hritish Hurma, from lst Novewber 1879, .

and 16 Sub-Surveyors, &c. ! gln‘phs 167 to 171 Of

: last report, has heen

introduced; andof the

arca remaining for

Temporary Extablishment.

94 draftemncn and aren calenlntors.

: * Licutcnant-Colonel Macdonald has expresseld himsclf satisfied with the wnoner in which the establishments, boll
European and Native, havo worked during the field and recees coasous
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cadastral survey, the field measurements have been left to be carried out undep
the orders of the Settlement Officer of Khorda. For the rest of the work
which still remained for the professional party as noted in paragraph 165, fielq
operations were resumed on 6th January 1830, with an establishment of the
strength which is given in the margin on the preceding page.

03. It was known that the chief tract for survey—the mdls or forest lands
of Banpur—was at all times unhealthy, but especially so in the early part of the
cold season, and the local officers recommended that nothing should he done

there until the beginning of January. Mr. Campbell reports as follows on {he
extreme unhealthiness of the tract :—

« Qur greatest foe was the climate ; without a single exception, every one who entered the
mdl jungles was sooner or later struck down with fever. Entire parties fell together on the
same day, and sick men deserted by dozens at a time; the work of forming new parties and
pushing them ou to work was incessant.”

As to other difficulties met with during his survey, Mr. Campbell further
reports :—

“ The Banpur méls had never hefore been demareated ; the people, occupying the hamlets
seattered in the valleys, had hitherto escaped nll taxation: they cultivated the open patches of
land without _]et or hindrance, It i'_s not surprisi_ng, therefore, that they looked upon the survey
as au innovation, and, as far as possible, evaded giving any help. It was with extreme difficult
that coolies were got for clearing the lines, and there was coustant Lrouble and difliculty as
regards supplies.”

Mr. Campbell acknowledges, in the following hearty manner, the great
assistance he received from the Officiating Collector of Pooree :—

T desire to mention the deep oblization I am under to Mr. F. F. Handley, late OfReciat-
ing Collector of Pooree, for the great help he gave the survey at a very eritical time, His
timely visit to Banpur, and the steps he there took to ensure help being given to the survey
by the headmen of villages, at once removed all anxiety about the work, But for Mr.
Haudley’s help, the Banpur méls could not have been all surveyed this year.”

Owing to the sickness among the establishment, and to the difficult nature
of the country, it was found desirable in March to strengthen the party by
attaching to it Messrs. Jarbo and Scott, whose work had come to an end ‘with
the Cuttack Irrigation Survey, and by transferring threc Sub-Surveyors from
parties in the North-Western Provinces.

94. When field operations commenced, great uncertainty existed with the
Settlement Establishment as to the extent of country appertaining to the
Banpur mdls of the Khorda Estate, and the first line of demarcation excluded
a tract of hilly country believed to belong to Goomsur of Madras, This tract
has been surveyed as an overlap beyond Khorda so as to form a connectiow
with the Madras Survey and with the Topographical Survey of the Tributary
States of Orissa, but it is now stated that the tract will be incorporated with
the Banpur mals of Khorda. In the meantime, the boundary of the Estate
in that dircction is incomplete. The arca surveyed in the Banpur mdls is
126 square miles, the scale of survey being 4 inches = 1 mile.

Simultaneously with the 4-inch survey of the Bunpur mils, the boundary
survey of the detached villages of Parganas Balbhadrapur and Tapang was
carried on ; and skeleton plots of the boundaries, on the 32-inch scale, have been
supplied for the use of the Scttlement Survey Establishment. The detached
villages arc 68 in number and cover an area of aboutg 39 squarc miles, but a
very much larger area had to be included in the traversing in order to connect
the surveys of the detached villages.

The {inal work of the field season was the survey of the hills, in the area
of which the field measurements were being carried on by the Settlement Estab-
lishment. 'These hills have been surveyed on the full scale of 32 inches on the
original scttlement sheets, instead of on the scale of 4 inches as had at first
been intended.  The hills are scattered over many villages and cover an area of
40 squarc miles.

The angular measurcments were checked by 12 observations for azimuth.
The topography in the Baupur mils was tested by 10 linear miles of check
survey carried through the prineipal valleys; the Assistant Surveyors also fre-
quently visited the topographers working in the hills aud tested ‘the surveys.
The tield work was completed on 30th Junc. )

95. During the recess season, the completion of alarge number of records
that have been accumulating for the past [our years, has been attended to in
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ition to the recular mapping of the past season. On the 1st January 1880,
;dél()lg%ﬁdtnstml Irzxps remgipne(tl’ to be g)mplcted after the results of the settle-
ment examinations had been communicated ; it is expected that all these will
i ged in Calcutta by the 81st January 1581. ]
be 10%’?’hen the drawiugyis completed, the whole of the Khorda Estate will be
mapped in 65 general maps on the 4-inch scale; of these, 48 containing the
area surveyed by this Department are finished ; the remaining 19 have been
plotted in skeleton, but they will stand over until the cadastral survey now in
the hands of the Settlement Establishment is completed.*

CADASTRAL or FIELD SURVEY.

XVIIL.—BANDA AND MIRZAPUR DISTRICTS (NO. 5 PARTY, REVENUE
BRANCH).

96. This party, of the strength noted in the margin, returned from recess
Personnel. quarters at Naini Tal

Colonel F. C. Anderson, Deputy Superintendent 1st grade, in charge. and resumed WOl’k,
Mr. E. J. Jackson, Aesistant Superintendent 2nd grade, on furlough t> Earope from pm‘tly iIl the Banda

15t May 18K0. . d
.. C. W. Campbell, Surveyor Lst grade. District, and partly
. E.G. Little, .o At : . . Do
:, R. B. Smart, Assistant Surveyor 1st grade. 1[1. the hquapu)‘ Dis
» T.F¥ Freeman, Ditto 2nd ,, on furlough from 1st May 1880. tl‘lct, on 1st Novem-
o WM, Kelly, Ditto 8rd ,, transferred to No. 10 party from 1st ber
November 1879, N .
. E.D.S 1, Ditto ard In the Banda Dis-
,» P.C. H. Suomrt, Ditto 4th | .
and 24 Sub-Surveyors, &e. tr I_Ct” the Y"Qlk has
Temporary Establiskment. chieflyconsisted of the
233 fiekl surveyors and others. survey of the Tforest

Reserves on the scale of 4 inches = I mile. An area of 5077 square miles was sur-
veyed, and the total area of thesc Reserves, including the survey of the previous
season, is now found to be 137'87 square miles. To complete the cadastral survey
of the Banda District, there still remained 19-22 square miles for survey on the
16-inch scale ; this area has been surveyed, and the District is now finished.
In District Mirzapur, the following statement shows the extent of the completed
survey :—

Names of Parganns. No, of villages, Aren in equare miles,
Kantit . . . . 775 40173
Haveli Chunar . 30 1995

Total . . 805 421-68

In addition to the above, the preliminary boundary traverse survey of 117
square miles has been done in advance for next season.

97. Regarding the discontinuance of the field books of cadastral measure-
ments, Colonel Andersoun reports as follows : —

“No field sketch books have been compiled for final record. It was believed that the
abalition of the field sketech book would save much time and expense Loth in the field and
recess. In order therelore to reduce the rates, the compilation of these valuable records was
done away with; but alter the trial of a whole field season, I can confidently express my
opinion that the saving has been effeeted only during the recess, and that there it is limited to
the operations counected with paging and indexing. For, whether compulsory or not, the

& Mr Campbell reports of hie assistanta,
Mr. Vyall thoroughly understands his doties nnd is deserving officer.
Mr. Dunne * rendered exeellent service in the feld.”
Mesars Jnrbo and Scotl “ whn joined the party in April inve been of grent hiclp to me.”
Amongst the Nntive Eatablishment, Venket Swamy is said to stand conspicnoua ns an excellent Sub-Surveyor,
Juonn Lall, Sumeyr Sing, Bepin Bebari Bose and Isbanchunder are snid to be deserving men. ’

F
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experienced field surveyor, having once become familiar with the field bool system, will gjgy,
make his own feld book in the cool of the day for personal convenicnce, so as to utilise :h!
hotter hours by plotting from it on to his plane table sheets; as, therefore, the money sayeq he
the discontinuance of the ficld book is insignificant, and we lose thereby a permanent recor}vi
of our measurements, I hope we may e allowed to revert to the old system, iu which, howege
a change could easily be introduced, which would save the expense of an elaborate index.”

98. Stone pillars have been placed hy the Settlement authorities at th,
trijunctions of village boundaries, and smaller slabs at the intermediate bengg
in place of the usual earthen mounds. Other special marks have been fixeg
by the Survey Department at all the theodolite stations on the boundary, hut the
expense of these is recovered from the landowners, as the marks serve also g
part of the boundary demarcation. Many fields were met with in villages clog
to the Ganges which had no ridges to define their limits, the extent of which
could only be ascertained with the aid of the putwaris, who took measurements
from certain recognised marks in other fields. After the limits of these fields
had been determined, the Collector of the District, at Colonel Anderson’s sugges.
tion, tried to get the owners of the ficlds to demaicate the boundaries with stone
slabs. The attempt to get the landowners to move in the matter was not
successful ; but in the villages, under the management of the Cowrt of Wards,
the ficld demarcation has been carried out at a very small cost.

99. Tor the maps of the Banda District, the boundary along the southern
border touching on Foreign States was in the first instance carefully compared
with the maps prepared by Mr. Spedding, who had been deputed to adjust the
boundary in 1870-71. In a few instances, the boundary line was found to he
wrongly interpreted by the demarcating Officer associated with the survey,
owing to the very smallscale (2 miles = 1 inch) of Mr. Spedding’s maps; these
errors were brought to the notice of Mr. McConaghey, the Collector of the
District, who personally visited the boundary and rectified the errors,

100. The field survey has been tested by 167 lincar miles of checks
measured by Surveyors and Assistants, and by 814 miles measured by Native
Inspectors. As checks on the angular work of the boundary traversing, 20
observations for azimuth werc taken, requiring average corrections to he a,ﬁplied
to the traverses of about 21 minutes on every 100 angles. Connections have
been made with 17 stations of the Great Trigonometrical Survey, and the co-
ordinates of the measured traverses have been made to agree with the values
obtained from the direct distances of the triangulation. The average error of
the chaining on the comparisons of 12 direct distances is 19 foot per mile,
Colonel Anderson has adopted a novel method for instructing his Sub-Surveyors
in hill sketching ; his description of it is given in the Appendix.

101. In the Banda District, the small arca surveyed cadastrally has added
ten 1G-inch scctions, bringing the total number of séctions for the District up to
3,364. Of these, the drawing of 1,097 has becn completed during the scason, and
in all 2,788 scctions have now been lodged in Calcutta. The remaining 576 sec-
tions are retained, partly for completion of the drawing, but chiefly for reduc-
tion to the d-inch scale. Of the 95 general maps of Banda, noted in paragraph
132 of last report as remaining to he completed, 29 have been lodged. The
scason’s outturn in the Mirzapur District has been mapped on 747 original
sections, but this number will be increased by the separation into maps of single
villages of the shects on which the villages had heen congregated, this is exs
plained in paragraph 115 regarding the increase to the number of the Ghazipur
sheots.  Of these sections, 601 have heen lodged in Caleutta; the remaining
146 are still somewhat incomplete. The gencral maps of District Mirzapur,
which are to be prepared on the scale of 2 inches = 1 mile, have not yct been
commenced.

102. The office of this party was inspected by the Deputy Surveyor
General at Naini Tal during October. The check surveys on being compa}ed
with the maps showed the cadastral survey to have heen done very ﬁccumtolv;
and great pains were being taken to ensure accuracy in the computations of area,
Colonel Anderson, as usual, has taken upon himselt a very large shave of the
examination of the maps.*

* Culonel Awderson reports favourably on Messre, Campbell, Little, {i. B. Smart, Freemun, and 11511,






)

_1

[N] W.[PR@\/JM@'E’:S SURVEY

o

{3
1

| INDEX
a to the Cadastral Survey of
DIST . JAUNPUR

Secale of English Milos
-~

)

&
4 p o
ol 7 |
@ Surveyed Cudnatesly n Seale =1 wile 1P (p187e-79
NoTE <& orn, D tvacernd t idimes s ”::-.'ﬂ
Tha figures und lines in dota ‘; 4 i Remaining for Survey £ l WS

represent the sumbers and
Limite of the engraved shevts
of the Atlas of Tidin

P y R

SN The mxmmh@ 142 & indionte the st-« 30 %15
on the Seale of 1 inch=1 mile (none yat phluad)

4

Published under the direction. of Major-General J.T.Walker. C.B-R.E-ER.S.

Swrveyor Generals Office, Caleutta, November
1880

Thotozincographed. at the, Surveyor Generalk Ofice, Calcutta
., Surveyor General, of India..



CADASTRAL OR FIELD SURVEY. 23

XI1X.—JAUNPUR DISTRICT (No. 6 PARTY, REVENUE BRANCH).

103. This party, in strength as poted on the margin, returned from
recess quarters at

Fersonnel. Hazaribagh to
Mr. E. T. S. Jolmson, Deputy Superintendent 3rd grade, in charge. =] .
., P.A. (. Cowley, Surveyor 2nd grade. N Hant! resume work in
. J. 8. Pemberton, » 3vd grade, transferred from No. 2 party, Hantha- Tqe
waddy District Survey, British Burmna, from 15th October 1879, thc Jaunpur DlS
,» J. H. O'Donel, Surveyor 4th grade, transferred to No. 8 Party, Bassein District trict on the 22nd
Survey, British Burma, from 1st July 1880. -ohe 3
, J.S. Swiney, Assistant Surveyor, 2nd grade. October. Field
E.J. Murtin, » work was closed

A. W. Smnrt, N 3rd g;:mle, traneferred to Nagn Hills Topo- 4 the 15th Aplll,

graphicul Survey from 15t December 1879.
3. H. S. Gasper, Assistunt Surveyor 3rd grade. when the office

:, C. S. Kraal, . » 4th grode, transferred from Kamrup :
Lukhiraj Survey from 1st November 1879, ’ establishment
and 28 Sub-Surveyors, &e. returned to Haza-
Temporary Establishment. ribagh.
237 ficld surveyors and others. 104,. The out-

turn of cadastral survey during the season is given in the following table : —

Nomber of | Number of Al i Areai : i}
Po ) Nu ren in reainsqnare Average size
Nﬂmc.ﬂ of Porganas villagea, ficlds, acres, miles. | of ﬂegld-.

Parganns Huveli, Zaforabad, Chandwak and portions of
Purgauss Mariabu, Saremu, Bialsi, Duriyapar, Pisnra,
and Guzara . . . . . . . . . 1,371 9,253,928 (3,36,220°85| 52533 036

In addition to the above, 31556 square miles of village boundary travers.
ing have been done in preparation for next season’s cadastral operations.

The city of Jaunpur has fallen within the area which has been cadas-
trally surveyed, and has been surveyed on the scale of 16 inches = 1 mile; the
boundaries of the 46 mohullas, or sub-divisions of the city, as well as the fields
and blocks of buildings within the mokullas, have been surveyed in accordance
with old Settlement maps. )

105. Regarding the doing away with the ficld book of cadastral measure-
ments, Mr. Johnson reports :—

“The Amins surveyed much [aster on this system, and the purtallis ¢
to be equally good as bgl'ore; but it has not beelfY so satisfactory pﬂsﬂwl{;:{ ‘I;ZO\l’leil b11531::‘; ‘:i?zll.(];
Dbooks, which used to be of great assistance to draftsmen when inking in the maps; for in
many instances, where the ground is intricate, considerable difliculty is experienced in ‘making
out the items, and portions of the 1G-inch shects ot this intricate nature have had to be sent onct",
several times for re-survey.” * * * * *

106. Considerable difficulty had been experienced during the previous
season in ascertaining the boundaries of fields in rice lands, as a,b“ field ”” in such
lands often consists of several plots or terraces prepared for the purpose of rice
cultivatioq; it was, therefore, arranged that the  field,” DLoundaries should be
marked with low mounds of carth by their proprictors to guide the dmins as
to how the terraces should be grouped into fields. The demarcation of village
boundaries by the Settlement Staff is reported to have been very backward ; ;Ed
in Parganas Ungli and Mahaul, the Surveyors are said to have been se’v;rml
times obliged to stop work, owing to there ‘being no marks along the Vill"lf;e
boundarics. The stone pillars at the trijunctions were not fixed 1'i0r( to
survey, and counsiderable inconvenience and delay were caused thereby. P

107, Owing to the abolition of the ficld-book system of survey, it was
thought necessary by the Executive Officer to increasc the usual amount ;)f
pm'fal or check survey. The total length of these check surveys run b
Assistant Surveyors is 215 miles, and by Native Inspectors 1,814 miles ; it 1y
reported that the quality of the work was found to be very ﬂood’. As clléc,ks .Oli
the angular measurements of traverses, 28 observations for azimuth ;\'ere taken
showing an average correction to be required of one minute per 100 angles ’

108. The season’s outturn has heen mapped on 1,069 sixtcen-inch sections ;
many of these consist of several villages congregated on one sho'et but tls’
number of scctions will be inereased when the villages are sep'uﬁt(;d duri 2
publication. The sections have been sent down to Caleutta for i)ublicatiolr:n%
;fnrll:)us times during the season; now (31st December 1880) all except 16 k(';t
hack on aeco is > ‘e be 195 seeti
boen bl ﬁl Cl:{lt of disputed boundaries, have been lodged, and 825 seetions have
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The general maps, on the scale of 2 inches = 1 mile, have been brough
up as far as the maps of the cadastral survey have been available for 1educ
tion. None of the sheets are as yet entirely filled up to margin.

109. To complete the cadastral survey of the Jaunpur District, thep
remains an area of 472 square miles, which will be finished next season.

After completing Jaunpur, this party might have been suitably employeq
on the survey of the Benarves District; and it is to be regretted that the
Government of the North-Western Provinces should have ordered the survey
of the Benares District to be deferred for the present. The party has beep
brought to a high state of efficiency under the superintendence of Mr. Johnson;
and should the cadastral survey of any District in any other Province be in
contemplation, it is very desirable that the services of this party should now he
utilised, as it has been found from experience that a new cadastral party when
required is not readily organised ; it is hoped, therefore, the party may be saved
from dispersion.

110. The recess office of the party was inspected by the Deputy Surveyor
General at Hazaribagh during September. An examination of the checks
showed the surveys to have been carefully executed, and the state of the maps
and other records reflects great credit on Mr. Johnson’s watchful supervision.*

XX.—GHAZIPUR DISTRICT (NO. 4 PARTY, REVENUE BRANCH).

111. This party, of which the strength is given in the margin, returned
from recess
quarters at

Mojor W. Barron, Deputy Superintendent 3rd grade, returned frowm privilege leave and Naini Tal to re.
resumed charge on the wfternoon of 3rd November 1879, "
Mr. E. C. Barvett, Assistant Superintendent 2ud grade, in charge up to the 3rd November sume field work

1879, traneferred to No. 8 Party, Bnesein District Survey, which he joiued on the in the Ghampu.r
11th November 1879,

Personnel.

5 W.A Wilson, Surveyor 3rd grade, District on the
. H.T. Hanby, A . :th » a a 26th O ctober
5 S. O. Mudrus, Assistant Surveyor 2nd grade. - nH
" W.D. Corbett, Ditte 0 znd o 1879. Field op-
o J. Murphy, s " . 3lr<l " 87tlnnsfcrred to No. 2 Party, Hantha- erations were
waddy District urvty rom 18t December 1879 : :
.. L. F. Berkelcy, Assistant Surveyor 4th grade, continued uﬂt!l
., W.H.D. Ewmg, 4th went on leave (m. ¢.) for 2 months fron  the 30th Apl‘ll
2nd July, and was trnmferred to No. 8 Party, Bossein District Surve: .
» C. B. Taylor, Office Assistunt, Y v 1880, and the re-
and 31 Sub-Surveyors, &e. cess Oﬁce wag
Temporary Establishment. . agam O‘PPDEd at
173 field surveyors and others, Naini Tal on ths
9th May.
112. The outturn of completed survey has been as follows :—
| : i
‘ Porgnnas, No. of Villages. Aren in square
| miles,
‘Zamaniah . . . . 181 171-91
Mabhaich . . . . 133 87-52
‘Karanda . . . . 88 4311
Ghazipur . . . 299 9858
Muhammadahad . . . 721 177:78
Sayyidpur Bhilari . o 102 3785
Total . . 1,524 61675

An overlap of 6969 square miles on the scale of 2 inches = 1 mile has also
been surveyed in Districts Benares and Shahabad; and the boundary traverse
survey of 1,131 villages, area 39923 squarc miles, ha% been prepared in advance

* Mir. Jolimson reports very highly of his senior assistants, Messrs. Cowley, Pemberton, (’Donel and Swiney.
1o alsy expresses great satisfuction at the monner in which Messrs. \lnrhn Smart and Kraal have performed
their iluties.
Mr. €. Rivett, Sub-Surveyor, is well reported on, and ulso the Ffollowing individuals of the Native establishinent,
vz, -
Halioo Gorn Pershad Chuckerbutty, Sbimbhu Nath, Kanhia Lall, and Kedar Nath, Computers ; and Ghulam Hyder
Khan, Drealisman

The Nutive Doctor Russick Lall Mookerjee is said Lo have been nttentive to his duties.
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CADASTRAL OR FIELD SURVEY. 25

for the field measurcments of next season. ‘The City and Cantonments of
Ghagipur have been surveyed, on the scale 16 inches = 1 mile, as part of the
sadastral operations. .
e 113. lllegm'ding the system of cadastral survey and the change in the
manner of recording the field areas, referved to in paragraph 155 of last report,
Major Barron reports as follows :—
“ No field books of field measurements weve prepared. The measurements were plotted
on the original plans at once in the field. This gave opportunity of testing the accuracy of
the worl on the spot, and is a far quicker method thau the system of recording in a field
ook and plotting afterwards, There were no Akasras prepared lor the Settlement Officer, as
formerly uscd to be done ; instead of these, he is supplied with capies of the fiel] area calcula-
tion books having a column added for remarks, whicl require no .atlllltlf)n(ll labour in their pre-
paration. 1t is ealculated that from these two simplifications, viz., dmng away with the field
hooks of measurements, and the £kasras, about L0O square lT\llCS. addltlopul area l}nve been
sarveyed, and the work has cost less by Rupees 30 per square mile than it otherwise would
have done.”’

114. The field survey has becn tested by 497 linear miles of check surveys
measured by the Deputy Superintendent and his European Assistants, and by
1,081 miles of checks measured by Native Inspectors.  Connections have been
made with four stations of the Great T'rigonometrical Survey, and the values of
the direct triangulation rays have been made use of for correcting the chain
measurcments of the traverses ; the average of the corrections required, in two
cascs where plus, is -5 foot per mile, and in six cases where minus, 1'43 foot per
wmile. To check the angular work, 88 observations for azimuth were taken.

115. The season’s outturn of 1,524 villages was originally mapped on 861
sheets, scale 16inches == 1 mile, having in many instances several villages congre-
gated on one sheet.  This system, which was introduced with the double ohject of
reducing the Jabour of preparing thesheets in executive offices and of lessening
the cost of publication, has not been approved by the Government of the North-
Western Provinees, who require that each village should be shown singly; the
villages are now, therefore, being separated, so that the number of sheets will be
increased considerably. 'The sheets, as they have been completed, have been
sent down to Calcutta for reproduction by photozincography ; and, up to 1st
October, 510 sheets had heen forwarded comprising an area of 352 square miles.
Besides providing for the speedy publication of the sheets, Major Barron also
supplied the Settlement Officer with 111 tracings of the maps of villages in the
low-lying lands of the Ganges River, soas to cnable the Record of Rights in
these villages to be prepared during the year of survey,

The general maps, on the scale of 2 inches = 1 mile, are being prepared by
reduction from the 16-inch plans, as the cadastral survey progresses; but none
of the maps have yet been completed.

116. The demareation of trijunetions, which is earried out under orders of
the Settlement Officer, is very hackward in some parganas, and a good deal of the
boundary traverse survey had to be carried on before the trijunction stones had
been imbedded, which s always an objectionable procedure.  There are several
disputes still unsettled, and several discrepant boundavies caused by defective
demarention ; from both causes, the maps of S8 villages remain iucoxluplote.

Baked clay cylinders have been imbedded at all theodolite stations on the
villnge houndaries.

117. Re}'crring to paragraph 1561 of last report, in which it is stated that,
by reason of the ruling of the Government of the North-Western Provinces
requiring the boundary of districts Budaun and Barcilly,—where falling on the
Ramguuga,—to be the main stream of theriver, a difficulty had arisen as to how
the gaps and overlaps hefween the surveys of Budaun and Bareilly should he
accounted for on the maps of the recent survey of Budaun, the difficulty has
heen (lisp()s'ed ol in the following manner: It had previously been overlooked
that a special survey of the village boundaries in alluvial lands of the Ram.-
sunga River, “to facililate the annnal settlement of the alluvial lands,” had
heen carried out in 1852-53 by Licutenant T. J. Burgess, at which time 2 sot
of 4-inch maps had bheen prepared showing continuously the villages of hoth the
adjoining Districts on one projection. It was found, on the maps being referred
to, that the Specl:_ll survey had been extended beyond the action of the river,
and tlm@ the ])()111t§, which had heen fixed as the trijunctions of tlie village
boundaries on the high lands, had been identificd and adopted as the \'illn:-e

G
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trijunctions during the recent survey of the Budaun District; it was
practicable to make a combination of the two surveys, and Major Barrop by,
introduced the boundarics of Lieutenant Burgess’ survey on the village gy,
of Bulaun, thus showing the limits to which the village lands may be extendy
should it be desired to uphold the settlement of 1852, while he has 1‘0t:1ine(i
the course of the main strcam of the Ramgunga as it flowed during seasy,
1878-79, the year of survey, as the present record of the District boundary,

118. An opportune illustration of the advantage of possessing a vecord of
the boundaries of villages bordering on a shifting river,—in the manner of ),
survey under Lieutenant Burgess,—occurred during last season with respect to 4
disputed boundary in the valley of this very Ramgunga River, and on the same
portion where the Dboundaries of the old survey have been introduced on tl
Budaun maps. The boundary in question, which entirely falls on land liable to
submersion, had long heen under dispute; and an attempted restoration of ap
old line by the Civil Authorities in 1873 having failed to give satisfaction, the
Collector of Bareilly reported through the Board of Revenue that a Pproper
adjustment could only be made with the aid of the Survey Department. The
Government of the North-Western Provinces consequently requested that a
Surveyor might he deputed to do the work, and the houndary has been restored
in accordance with Lieutenant Burgess’ map by a Sub-Surveyor deputed from
Major Barron’s party.

119. The recess office of this party was inspected by the Deputy Surveyor
General at Naini Tal during Octoler.  The same state of high efficiency is being
maintained as has frequently been reported of the Establishments under Major
Barron's supervision.*

XXL—HANTHAWADDY DISTRICT, BRITISII BURMA (No. 2 PARTY,
REVENUL BRANCII).
120. This party, which had been of half strength during the previous year,
Porsommel. was raised to full

strength at the he-
Captain J. E. Sundeman, Deputy Superintendent 3rd grnde, in charge. 'n ino q
Mr. F. Grant, Surveyor 2nd grade, transferred from late 2nd division, Jhelum and gl DlIlc Oi the ﬁeld

Sirsn Survey, from the 1st November 1879, season, lel(l, with the
» . Dowwnn, Surveyor 4th grade, transferred from No. 7 party, Kbordn Estate  ogtablishment as
Survey, from the 1st November 1879, ‘

»  C. A I, Scanlnn, Surveyor 4th grade, transferred from Surveyor Genernl’s noted on the mﬂl‘gi.ﬂ,

Office from the 1st November 1879. Onsick leave from 9th June 1880. pesume srations
Resigned from 1st October 1880. . d .Op(’l;'l,tlons
5 DAL King, Assistant Surveyor 1st grade, . in the Syrmm _[‘OW[[-
» J. McHatton, Assistant Surveyor 2nd grade, transferred from Head- shir f t s .
Quarters Oftice, Caleuttn, from the 1st January 1880, 5 ]l) 0 t!lC Jl‘lntha
o G. B Purker, Assistant Surveyor 3rd grade. “’{lddy District ("ﬂlly
o J. Murphy, " " » transferred from No. 4 party  ipn Dee y A Q
Ghinzipur Survey, fron the 1st December 1879, temporarily attached to . ember _187‘)'
Levcling party from the 1sé February to the 31st May 1880, Hindustanis {Ll\t
,» B M. Wilson, Assistant Surveyor 8rd grade, trnnsfnrrcd-frum No. 9 party, Burmans have been
Cutinck Irrigntion Survey, from the lst December 1879, . )
and 21 Sub-Surveyors, &c. employed in  about
> H )ers  as
Temporary Establishment, Nlu'd num‘l f' |
166 ficld surveyors nnd otliers. Ficld Surv eyors.

The Burmans, who

had been trained by

Mr. J. Murphy, Assistant Sarveyor 3rd grade, Leveler from the 1st February to Capmin Sa‘n(leman
the 3ist May 1880.

during the recess of
1879, fully justified the trouble that had been taken with them; and after

instruction during another month in the ficld, the majority turned out fair
Surveyors, realising even more than might have heen expected from men in
their first year of service.  Burmans have heen very largely employed in office
as computers of arca, and as draftsmen.  All the measurers and flagmen were
1aken down from India, the experience of the previous season having proved
that these men could not be hired in sufficient numbers in Burma. No village
fabonr of any kind was obtained. A good deal of rain in April obstructed the

operations, but the party did not return to recess quarters until the middle of
May, when the monsoon rains had fairly sct in.

Leveling.

® Major Barron commenda Messra, Wilson, Honby and Madras for e way in which they superviacd the
work of their respeetive seetiong of the establishment, and Moesis Cocbott nnd Bevkeley Tor the ability and encrgy
with whicl iy performed the dniiea entrusted to (thew. :

M. C. 1L Taybor, 3ub-Surveyor, is nbso commende ], md the Native Staff xic suidl 1o bave all worked well,
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131. The unit of survey has been the field ;. zm,(,l the' ﬁc}l]tf.! (})I" .;‘ll'l'\t‘vy. LIO:
boen {hat of 1G-inches = 1 mile. The “I.m](hng slxlllrwylo ht'll: })1(:;1 aflil’..lin
(pm'aqmph 214, of last 1'epm't) ]m,s_' been revised, and t ‘(l‘ mtc'.'; 1“- be Oflf-i‘(-](l
ineluded in the «ficld ”” survey of the present season.  The tota aren fie
:Illl;vov is 7626 square miles, which embraces the whole of the Sy_rmm Lownship,
éxcel;tiu;‘; 31 square miles surveyed last year, and t?]mutt v60-11?(}ua\l;ﬁli:?1ll?:
of jungle land at the wporth-east extremity of 1e towns 11,). h ]
liable to be flooded by the sen and where there are mo villages. )lepa{{), ory
houndary traversing has also been done in 13?‘ square miles “i th‘e 1 egttl f(')‘:]n-
ship and 115 square miles in the Angyee Township Atltle 10(11u05 t?\ (‘18
Chief Commissioner, the preparatory traversing has also been done (Fl ﬂ)
square miles in the Tharawaddy District in anticipation of the sanction o : ie
Government of India to the cadastral survey of that (llS.tl‘lct, which had Dbeen
recommended. The Tharawaddy District survey has since been ordered ; and
the traversing which has been done will enable the field measurements to be
commenced without delay by the new party which has been raised for the
Tharawaddy District. A small section of this party has heen en.lployo_d on
leveling, and their work is reported on with the other leveling operations of the
Department. ' o

122, In the completed area of ’7 63 square mlles,—qfter l"e]ectmg the l:'n'ge
pnatehes of jungle and waste, but including minor (lctml's of Waste: &c., mixed
with the cultivation,—there are found to be 576 square miles of cultivated coun-
try with fields numbering 4,16,402, which gives an average size for the fielde
of ‘9 acre. . _

The completed area includes 20 Waste Land Grants, having a total area of
13,457 acres. . )

The field survey measurcments were plotted direct on the 16-inch sheets,
no field books havieg been kept. ) ) ]

Check surveys have been measured aggregating 465 lincar miles. These
have proved the general work to be good, but they also brought to light some
errors, and several resurveys were necessary. Azimuths were ohserved at 31
stations as checks on the angular measurements of the traverses. The lincar
measurements have heen tested by comparison with 10 rays of the Great
Trigonometrical Survey, showing in them an average error of —9-25 feet per
mile.

No permanent demareation of houndaries has heen done previous to survey ;
but during the course of the boundary traversing, baked clay cylinders have
been imbedded  at selected theodolite stations, and these eylinders are intended
to take the place of all other permanent marks.

123. At the commencement of the field season, a Settlement Establish-
ment took up the examination of the 31 square miles of field survey, which
had been completed during the previous season, using tracings of the maps
which had heen got ready dwring the recess; and it was desived by the Chicf
Commissioner that coutinuous work should be supplied to this Establishment
in order that the Settlement of six Cireles might be carried out during the
season, pardé passe with the Survey. Tracings of the maps of these Circles,
with ficld avea statements, were therefore furnished as soon after survey as the
drawing of the maps and computation of areas could be done; and, subsequent
to the settlement examination, the maps have been corrected by remeasurement,
where errors or omissions were discovered ; so that in these six Cireles, which
inchiude an avea of 432 square miles, the successive operations of Survey, Settle-
ment investigation, and the final rendering of the maps ready for publication
have all been done in one scason. The Settlement investigation ineludes the
grouping of the fields into cultivators’ holdings; but the boundaries of the
holdings awe not distinguished on the maps, as the holding houndaries are liable
to change; and it is intended that a Scttlement investigation regarding these
boundarics should be made annually. The annual changes will be noted on
fresh copics of the maps, of which 30 copies of each ave being printed.  There
s no cognizauce of the holdings in any ol the survey vecords, but the average
area of {he holdings in the Cireles which are settled is given by the Scttlemnent
as being 43 acves in rvice lands, and about 8 acres in garden Iands. The average

area of {he kwins has been ascertained by the survey computations to be
1,722 acr.s.
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124. In the six Civeles, of whiclh the Settlement examination hag bee
completed, therc are 193 kwins, which are mapped on 649 sheets, Thesu
sheets have been received in Calcutta and are now Dbeing published by Dhot;
zincography. In the five Circles not examined there are 101 kwins, whiel, al-é
mapped on 456 sheets. Manuseript tracings _of these :‘Jheets have heen gy,
plied, on which the Settlement examination will be carried out; and the shegt,
will not be forwarded for publication, until all errors or omissions that ma§
be discovered have been rectified.

In addition to the 18-inch cadastral sheets, the preparation of the genery
maps on the 2-inch scale has been proceeded with, as far as the cadastral ape,
has extended. This aven falls on eleven of the standard sized sheets, bu of
these only three could he completed up to margin.

125. One of the Assistant Surveyors of this party has been employed, iy
conjunction with an Assistant Surveyor from the Trigonometrical Branch, in
measuring a traverse from a Trigonometrical Survey station for about 60 miles
along the sea-coast for the purpose of determining the latitudes and longitudes
of two marine beacons recently placed opposite the Krishna Shoal. The measureq
traverse was substituted for a series of triangles to determine the positions of
these beacons, as from the nature of the country triangulation would have been
very tedious and expensive. Accuracy in the traverse has been provided for by
the independent measurements of the two Assistants. :

126. Captain Sandeman’s camp in the Hanthawaddy District was visited by
the Deputy Surveyor General during March. The completion of the maps and
area statements to meet the requirements of the Settlement Officer was then
being prosecuted most vigorously, and great credit is due to Captain Sandeman
for his arrangements, which allowed of the results of his survey being so speadily
utilised for Settlement purposes. The pains which Captain Sandeman had
bestowed on the training of Burman ficld Surveyors, was abundantly evident in
the large share of the season’s outturn which had been done by these men.*

XXI1.—BASSEIN DISTRICT, BRITISH BURMA (No. $ PARTY, REVENUE
BRANCH).

127. The orders of the Government of India having been received for the
despatch of a party for the eadastral

survey of the Bassein Distri ritis
Major . C. Andrew, Deputy Superintendent 3rd grade, Bur ¥ di Stl‘lcf’, British
assumed charge on the 11th November 1579, urma, (CODVGye in letter No. 366,
Mr. E. C. Barvett, Assistant Superintendent 2nd grade, dated 12th August 1879)’ Major

joined on Lhe 11th November 1879, proceeded on fur- ) )
‘}m,g\, on tho 22ud July 1880, o Andrew who had been temporarily
. H'\?' L'i‘:‘t)l:‘:\'i)g;léSurvcyor 3rd grade, joined on the 8th employed in the Head Quarters OﬂiCC
Nuve . .
, J. H. O'Donel, Survegor 4th grade, joined on the 26th  Was nominated to the charge; and

Personnel,

Tuly. . the party was \ -
,» P. Ford, Surveyor 4th grade, joined on the 5th November If y(l ¢ i"ormed par tly of Sur

1879; died in Caleulta, 2ist November 1990 veyors and others of the late Cuttack

»» G. Cunphell, Assistant Surveyor 3rd grade, joined on the  Tppjeation n ! " \

11th November 1879. B¢ Survey, and partly of those

. C.W.J. Ford, Assiatant Surveyor 3rd grade, joinedon  Withdrawn from Cachar, Before the
) e Lieh ii(:.v;,“x)::islt?.:?' Surveyor th grde, joined final constitution of the party was
on the 9th August 1880, determined on, Major Andrew was

und 29 Sub-Surveyors, &e. dirccted in September 1879 to pro-
ceed to Bassein, that he might judge

whether the nature of the country
required any special organization in his Establishment, and also that he might
make all needful preliminary arrangements. On Major Andrew’s return to
Calcutta in October, the members of the different classes were collected, and the
party numbering (with measurers and linc cutters, all of whom had to be taken
from India) about 840 men embarked for Bassein early in November. Tield

operations were commenced soon after the 16th November, the date on which
the party reached Bassein.

Temporary Establishment.
144 field surveyors aud others.

® Captnin Sandemnn reports of his Assistants ns follows : —

‘* To the senior ('Mcers, Mesare. Grant, Dowman, and Kiog, I am indebted for the zeal with which th

; ) , Do . N F 7 d ey have worked. Mesers.
lllllnllnn. Parker, Murphy and Wilaon have ably aided the senior OMcers.  Mr. Mellatton expecinlly hns oliown ,gruuvt ind‘l‘lslr:"—lllo d
a8 & rule (be Sub-Surveyars have worked well ; 1 mey particalarly mention Ungawathouo and Hillaluddin,”
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128. The survey was commenced in the Bassein Township, where tl'\c bhound-
avies of kwins had been demarcated, and an arca of 346 square miles, com-
prised in 10 Circles, has been completed. F}elcl measurements have also been
taken over an additional area of 53 square miles; but in this area the survey has
still to be tested. The preliminary traversing for the work of next season has
been carried out over a further area of 449 square iniles.

The country brought under survey is much intersected by tidal creeks, and
the jungle land which fringes the crecks is, as a rule, liable to be submerged,
while cultivation has been extended over nearly all the land beyond tidal influ-
ence. In the completed area, about 200 square miles are cultivated and the
remaining 146 square miles consist either of waste land or of water. The aver-
age size of the fields is *75 acre.

The field measurements have been recorded on ficld books, as in the
absence of preliminary traversing there were no boundary maps ready on which
the fields could be directly plotted. The survey has been tested by 400 linear
miles of check surveys, of which 16 miles were measured by Assistant Surveyors
and 384 by Native Inspectors. There are about 2 miles of thesc checks in cach
of the 188 kwins that have been surveyed. Check azimuths have been
observed at stations on the main traverses averaging about 6 miles apart. One
station of the Great I'rigonometrical Survey has been incorporated with the
traverses.

129. The demarcation done by the Civil Officers in advance of the Survey,
consisted of light posts intended only to be temporary, and a commencement
was made during the scason to carry out a permanent demarcation, by replacing
the posts at the trijunctions of kwins by others of a larger size; but this de-
scription of mark was afterwards abandoned in favour of a burnt-clay cylinder,
which will be imhedded at all tri-junction theodolite stations,and at other selected
stations on the kwin boundaries not more than half a mile apaxt.

130. The Chief Commissioner was very desirous that a commencement of
the Settlement should be made during the first season of survey; and to enable
this to be done, it was necessary that tracings of the kwin maps and state-
ments of the areas of fields should be furnished to the Settlenient Officer as
carly as possible. These tracings and statements were supplied for three Circles,
in arca=76'6 squarc miles; the Settlement investigations were then carried
out, and finally the maps were corrected by remcasurements where crrors or
omissions were discovered during the investigation.

131. Major Andrew reports the following to have caused delay in the pro-
gress of his operations : —

Ist.— Difficulty of communication.—The country being so largely intersccted
with crecks, all communication is necessarily carrvied on by water;
but boats were available for hire only in small numbers, and could
with difficulty be procured even for the temporary convenience of
ferrying the survey squads over crecks in the course of their
daily work.

2nd.—The heavy line-clearing.—Fringes of dense jungle ave invariably
found on the banks of the numerous erceks, and, as the Iatter
usually form the kwin boundarics, a very large number of the
boundary lines had to be cleaved through jungle.  Tor the future,
the lines will not be taken so elose to the crecks, but will be kept
as far as possible, clear of the jungle. ,

3rd.— Defective demarcation.—A large amount of extra work was caused
owing to a misunderstanding regarding kwin boundaries ; many
Loundaries intended to follow the edges of fields were fivst taken
straight on account of the insufficient number of posts that had
been evected,

4th.—The early setting in of the rains.—Rain commenced to fall about 1st
April and greatly retarded the field work, which on this account
had to he continued until June, or at least a month loneer than
liad been expected. °
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6¢h.—The sickness of the establishment.—The disease most prevalent was
dysentery, which is believed to have been caused in a great
measure by inferior and adulterated food. There were 23 deaths
during the season.

132. The head-quarters of the party at Bassein were visited by the
Deputy Surveyor General during March. The work was then being prose-
cuted encrgetically, in face of difficulties which all the members of the party
had to contend ‘with, in the exceptional features and circumstances of a new
country.

133. The party has to regret the loss by death of one of its members, Mr.
P. Ford, Surveyor 4th grade, who manfully remained at his post after being
attagked by severe illness, but who succumbed to the disease he had contracted,
shortly after reaching Calcutta where he had come on medical leave.*

MISCELLANEOUS.

XXIII.—SURVEYS IN THE DARJEELING DISTRICT, AND IN SIKKIM.

134. On the termination—at the end of the field season of 1877-78—of the
triangulation and geographical operations
in Assam on which Licutenant Harman
and his party had been employed for some

Personnel.

Lieut. H. J. Harman, R,E., Assistant Superintend-
ent in charge.

Mr. W. OSullivan, Surveyor 4th grade. years, the party was sent to recess at Dar-
» W. Robert, Assistant Surveyor 2nd grade. . : 3 " : . .
2 o Colling, aa o jeeling in order to be available for the pro-

Mohibulla Khan, Sul)-Su:veyor.

secution of similar operations in Sikkim, to
Bhawani Din, » and 4 others,

those on which they had been engaged in
Assam. It happened, however, that a variety of survey operations were urgently
wanted in the Darjeeling District for the demarcation of new boundaries and the
settlement of disputes regarding old boundaries and for various other local re-
quirements. The Government of Bengal urged that these surveys were of far
more immediate importance than a gceographical survey of Sikkim, and re-
commended that Lieutenant Harman and his party should at once be employed
on them. The Surveyor General readily assented to this proposal as no other
survey party was available for the purpose at the time, and the amount of work
to be done was believed to be small; moreover, the recent amalgamation of the
three branches of the Survey Department rendered it desirable that this party,
which originally belonged to the Trigonometrical Branch, should have an oppor-
tunity of acquiring practical experience in large-scale surveys of lands and
boundaries which had hitherto been the special province of the Surveyors in the
Revenue Branch of the Department.

135. The general programme of the operations in the Darjeeling District
and the details of the operations completed up to the end of 1878-79, are given
in paragraphs 236 to 239 of the report for last year. In July 1879 it was
belicved that so little work remained to be done within the limits of the District
itself that the survey of Sikkim might be commenced in the following field
season. Arrangements were made accordingly, and early in October Lieutenant
Harman started for Northern Sikkim and sent Mr. Robert into Western Sikkim,
leaving the remaining surveyors, European and Native, to complete the ficld
work in the Darjeeling District.

136. The result has been unfortunate in various respects. Little more
than a month had elapsed after his departure from Darjeeling, when Licutenant
Harman was so badly frost-bitten at the Donkia Pass, on the frontier of Thil?et,
that he lost eventually four and a half of his toes, and had to return, leav1qg
his work in Sikkim incomplete. Moreover, as regards the work to be done in
the Darjeeling District, not only was it found to he much more laborious and
extensive than Lieutenant Ilarman had supposed in July, but it was materially

* Major Andrew repartso Mr. J. H. O'Donel, that he has given entire satisfaction in all he has nndertaken
since he joined the party, on 30thJuly.
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added to afterwards, because the local officers in all departments and the tea-
planters, finding a survey party available on thespot, applied f(')r its services on
every occasion when surveyors werc wanted .to 1'ela.y old l)oundm.*les or demarcate
new ones, or to perform any of the varied duties which they are liable to be call(}d
on to undertake. Under the circumstances, Lieutenant Harman'’s absence in
Sikkim, though only for half the field scason, is to be regretted, as his presence on
the spot and direct supervision were required to enable the District work to
be completed, and the survey party transferred to other duties as speedily as had
been desired by the Government of Bengal. .

137. The operations in the Darjeeling District having alrcady formed the
subject of special reports to the Government of India, it is unnecessary to say
more liere than that the surveyors have been very fully occupied and a large
amount of work has been performed, in the station of Darjeeling, in the Hope
Town estates, in the Government Khas lands, in the lands east of the Teesta
River which are required for tea cultivation, in the tracts which are reserved for
native cultivation in the hills of the Daling Sub-Division, and on a number
of boundary lines of which the longest and most important is the boundary
between the Darjeeling and the Jalpaiguri Districts. The blocks of land
newly taken up for cinchona plantations in Sittong have been surveyed. Th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>