GENERAL REPORT

&

Dopographical Survens

OF TOE

BENGAL PRESIDENCY

AND OF

THE SURVEYOR GENERAL’S OFFICES

FOR SEASON

1867-68.

SUBMITTED TO THE GOVERNMENT OF INDIA, HOME DEPARTMENT.

CALCUTTA :
OFFICE OF SUPERINTENDENT OF GOVERNMENT PRINTING.
1869.






No. 180.

Sunvevor GENEnaL’s OrFrick,
Calentta, 5th February, 1869.

To
Tue SECRETARY 1o GOVERNMENT OF INDIA,
HOME DEPARTMENT.

Sir,

T have the honor to submit for the information of the Government of India, the annual
Operation Report on the Topographical Surveys of this Presidency for the past scason ol
1867-68, drawn up by Captain Montgomerie, Offg. Deputy Surveyor General, who has super-
intended this branch of the Department for the latter half of the official year, or since the month
of May last.

2. In consequence of my special deputation to England on duty under the orders of Govern-
ment No. 2108 of the 29th April last, for the purpose of arranging for the transfer of the
engraving of the shcets of the Indian Atlas, from the hands of the Geographer at the India

. Office to my own Office in India, Licut. Colonel Walker, Superintendent
Vide Despatch of the Se- k

cretary of State No. 30 of the Great Trigonometrical Survey, was appointed to officiate in my
dated 10th Murch 1868. .

Home Dept. Nn. 2197 dated . ., m .
29(h April 1868, whilst the Superintendence of the Topographical Surveys was entrusted to

place in addition to his own duties, under the orders cited in the margin,

Captain Montgomerie of the Great Trigonometrical Survey, and the charge of my Head Quarter
Offices at the Presidency devolved on Colonel Gastrell and Major Macdonald, Deputies Surveyor
General and Superintendents of the Revenune Surveys respectively, as their tours of inspection
permitted them to remain in Calcutta. This arrangement lasted from the 10th of May last to
the 7th January, the date of my return to duty, in conformity with the orders conveyed in the
despatch of the Right How’ble the Secrctary of State for India, No. 102, dated the 24th
November 1868.

3. The general results of the entire operations embraced by the several Executive field Parties,
in both the Topographical and Revenue branches, are detailed in the following Statement :—

No. of . Rate
Parties. Square miles. ' Cost. per square” mile.
Rs. Rs. As.
Topographieal Surveys, N 20,201 3,6-1.,;11 1; A0
U - i -'S' : | 7
Revenue Surveys { pper Dl.n ion,| 10 10,297 5,27,677
Lower Division, 7 6,319 3,507,251
———— 16,616 |————8,84,928 | 53 4
24 )
Total area cxecuted, 36,817 12,49,139) 33 14
Ditto  im previous season, ... 27,629 12,54,110 45 6
Differcnce, + 9,188 -4,971]—11 8




¢ %)

4. A total avea of 36,817 square miles has heen accomplished at an aggregate cost of
12,49,139 Rs, or at the rate.of 33 Rs. 1.l As. per square mile. This contrasted with the out-
turn of the previous season, shews that a larger aren by 9188 square miles has been surveyed
at a less total outlay, which reduces the mean average mileage rate by Rs. 11-8. The rate of
the Topographical Surveys is Rs. 18 per square mile, for the one inch scale; and the rate of the
Revenue Surveys is Rs. 53-4 for the four inch seale.

5. These results may be said to be highly satisfactory and encouraging, and looking to the
detailed reports of the Deputies Surveyor General, commenting on the progressive improved style
of the Maps and Topographical delineation of the country, T am of opinion that the labors of the
Department, both Administrative and Iixecutive, are eminently worthy of the favorable recog-
nition of the Government.

6.  Amnexed to the report on the Topographical Surveys, will be found detailed Statements
of the working of the several branches of the Head Quarter Offices, by the Officers who
respectively held charge of the same, shewing the nature and extent of the mapping and
publication of the results of the vast amount of Geographical materials rendered during the
season, by the combined efforts of the 21 Executive Parties employed.

7. Printed reports on the operations of the Great Trigonometrical Survey and Revenue
Surveys, have already been submitted by the Superintendents of those branches respectively, and
afford full details as to the localities in which progress has been made, and as regards the parti-
cular results in each District or Province. I have to solicit that all these reports which combine
full information on the various operations of the Survey Department, may be transmitted to the
Geographical Department of the India Office.

8. I would draw attention to the enormous increase of husiness, detailed in the enclosed
reports of the Photographic and Lithographie branches of my Head Quarter Office, from which
it appears that no less than 650 original large manuseript maps, were reproduced and 92,596
copies or impressions taken from them during the past year. All these maps were of an im-
portant character. The very useful and rapid process of Carbon Transfer Printing on zine, from
Photographic Negatives, has materially increased, and heen most successfully applied through
the able and energetic exertions of Captain Melville, the Officer in charge of that Branch, under
various difficulties of climate and want of proper accommodation and means, for conducting such
peculiar and trying work, which need not be enlarged upon in 'this place.

9. These results together with what is shewn in the Deputy Surveyor General’s veturn as to
the business transacted in the Compiling and Drawing Branch under the immediate able Superin-
tendence of Mr. James, Assistant Surveyor, combined with the transactions for the issue and
sale of maps to the public and officials, and the moncey value for the same, may give some idea of
the outturn of the supervising office, and the constant expansion of its manifold dutics, which are
now still further most seriously affected, by the immense demands and wants of the Irrigation
Department, which will require corresponding extension of our means and appliances in the
Administrative branch of my Department.

10 Tu addition to the various duties devolving on my Otlice, as previously deseribed in the
annual reports, a new branch has now heen added for Copper Plate Engraving, and the final
publication of the sheets of the Atlas of India, and other general maps hitherto executed in
England, by the Geographer to the Sceretary of State, and this duty has now heen commenced
Dy the stall of European artists, six in number with one Plate Printer, whom I have brought out to
ﬁ;rm the nuclens of an establishment for that purpose, and to teach natives in the art of Copper
Plate ctching and engraving, which has heen so little known or practised in this country. An
imnetus will now be given to this important object, of bringing out the engraved shects of the
Indian Atlas, and rendering the geographieal materials of the great national survey of India,
speedily available, which T trust will be very benelicial to the public service in this country, a-

woll as to the numerous enquirers for goed maps in Europe.



1L The Engraving Department has been accommodated fn my chicf office, by the removal
No. 912 dated the 2st] of the Revenue branch to another house as authorised by Government, hut
. g e Zsth *
September, 1363, the general question of office accommadation and the peculiar requirements
of the Photoeraphic and Printinge Departments most urgently presses for some satisfactory soln-
grag 3 gently )
tion, and the question, which presents mauy dilliculties, is being dealt with in communteation with
) | ’ I A ’ 3

the special Officer of the Public Works Department, appointed for that purpoese, as divected by
> APL purpese, A

the Government.

12, The new arrangements proposed by myself whilst in England, and divected in the des-
patch of the Seeretury of State, before quoted, to be carried ont, for the prosecution of the Atlas of
India here, and tor the constitution of a proper Department at the India Office, for the transaction
of all geographical business, and the needful extension of [acilities for the sale of maps in Tng-
land, will no doubt lead to a more satislactory system than that which has hitherto prevailed, and
nothing will be wanting on the part of this Department to co-operate in the fullest degree Lo
this effect. 1t appears to me highly desirable that some Officer of this Department who may be
well acquainted with the duties of the administrative branches, or working of the details of the
Head Quarter Offices in this country, should be occasionally employed in the geographieal Office
at the India Office, where his assistance and knowledge of  the extensive aperations going: on in
India, may prove highly beneficial,

13. A mew edition of the catalogue of available published Engraved, Lithographed and
Photozincographed Maps, with a revised Index map of the sheets of the Indian Atlas, is now
in the Press, and will he issued immediately, and transmitted to England for the information of
the Home Authorities, with a proper supply of the maps, with the view of facilitating the sale of
the maps of the Survey of India in that country, as contemplated in the Secretary of State’s
Despatch above quoted. ’

T have the honor to be,
Sir,

Your most obedient servant,

H. L. TINUTLLIER, Colonel,

Surveyor Ceneral of Tudia,






To
Tue SURVEYOR GENERAL or INDIA.

S1n,
I have the honor to forward herewith a report on the operations

of the Topographical Surveys, of which I took over charge on your deputation

to England on duty on the 10th May last.

I have the honor to be,
Sir,
Your most obedient Servant,
T. G. MONTGOMERIE, Captain, R. E.
Offy. Depy. Surveyor Genl. and Supdt., Topl. Surveys.

CALCUTTA, }
The 156th Janwary 1869.






GENERAL REPORT

Topographical Survens
BENGAL PRESIDENCY,

SEASON 1867-68.
Dated Calcutta, 15th January 1869,

In the Topographical Survey Department, there are at present seven complete parties, four
of which are employed for the most part in British Districts, and three in Native States.

The work of the Topographical Surveys may be said to be entirely confined to the more
uncivilized parts of India, to great tracts of which there have hitherto been but poor apologies
for maps, or no maps at all. Several of the Surveys might in fact be called organized
cxploring parties, as their duties talke them into unknown places, which have never been visited
by Europeans, and their results would be accepted as exploration, if it were not that they
were carried on within the bounds of British India.

The country under survey embraces every variety of ground from the arid, sandy tracts
of Bickaneer, where there is hardly any rain, to the mountains of the Cossyah and Jaintiah
Hills, which are deluged with a rain-fall of more than 600 inches per annum.

The variety of arrangements that are required for such diversified work can easily be
imagined ; in the more northerly parts camels are used for carriage, in others bullocks

and elepbants, while in the Cossyah Hills, coolies are alone capable of moving about the
mountaing,

Every district under Survey is more or less mountainous with a very large proportion of
dense jungle, and the Native Establishments have to take all sorts of precautions against
tigers, which in some parts are so exceedingly numerous as to make all travelling on foot
dangerous for solitary men. In the Central Provinces, the Surveyor came across a tract
which had been utterly devastated by a single tigress, which was estimated to have killed
upwards of 50 people, and was known to have driven the inhabitants away from 13 villages.

This scourge was ultimately removed by Major Priestley, who very kindly accompanied the
Surveyor and shot it.

In the Cossyah Hills, the tigers roam about at great altitudes and are so bold that the
party lost two men by them, one being carried off in the night, the brute actually breaking
through the side of the hut in which be had taken shelter, while the other was carried off in
mid-day on the line of march.

The peculiar method of survey which the Topographical Department follows is more
especially adapted for these wild and rugged portions of India. With the theodolite and
plane table, it progresses with an accuracy and rapidity with which no other system of
Survey can in such ground compete.

The system is morcover admirably suited for the survey of Nalive States, for being
carried on without the aid of 4 chain, its operations excite hut little jealousy among the Native
officials, who arc apt to associate the chain with inquiries as to revenue, the yield of fields,
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&e., &c.‘ The p'lane table on the other hand being looled upon as a matter of curiosity in
no way likely to interfere with them.

. Maps of th.ese uoexamined and little known portions of India are consequently
eing prodl.lced in numbers, and by the aid of the Photozincographic Department, are being
rapidly published and made available for general purposes.

it The services of the Topographical Parties are also made available for the survey of large
ities, Cantonments, Forts, &c., and large scale plans of Gwalior, Agra, Nagode, Deoli, Ulwar,
&c., have already been completed.

The following table shows the progress and cost of the worl of each party :—

s . & A ; | = @
g 8o ° FRE® i | S Aner or Mars
2 | g8 ] 2
FE El B < EE] b 85 EXBCUTED.
De s )88, 5% | & 2R, % | g
signation of Survey. [ £8 | 555 | 33 R R ERad a a Total
?é. ;5:5 F :E g | § g 5 £ .E . g .E =-§ cost. ReMinge
g2 (B8 155 |5 |5g || %% | <85 | =k
s% | B G s | s* z s °2 28
& |& P 2|2 P § | 5=
N:. ll.{}wn_nlior and Cen- .
ral India Survey 382 | mit | .. , aes0 (f 3777 } 49,365 | Hills cove,cd ~ith jun-
. g gle.
Nfé. 2, Central Provinees
urvey ... e} 2,191 3,008 (%} 219 14 140 202 698 562 48,607 | Ditto  ditto ditto.

No. 3, Central Provinces
nAnd Vizagapatam
gency Survey .| 1,627 | 1,600 76 52 20 40 326 1,491 1,618 57,770 | Hills with densc jungle,
very malarious.

No. 4, Chota Nagpore Di-
vision Survey we| 2,805 1,550 28 124 13 74 200 2,809 2,808 50,306 | Hills and plateau cov-

ered with jungle.

No. 5, Rewah and Dlun-

dlekund Survey 1012 3,260%

2,273 400 25 83 [ 49 LX] 54,210 | Moslly hilla and jungle
212 2,474 } with some flat culti-

vated country.

No. 6, Coseyah and Gar-
row Hilla Survey .| 2079 | 4374 | 5 | 12| 0 | so| ase|f |23 } 2% [ 69,008 | Monntainous, vory 3if
» colt owing to denso
- Jjungle.

J . -
No. 7, RajpootanaSurvey | 3,600 | 9,500 44 | 22 10 | 102 349 sg{g gm } 40798 P“n " 'lmf't‘ wmginqa:
. " ow hills covered wi
jungle and some culli-
vated plsine.

ToraL o | 20,201 | 14,332 302 821 19 604 29 18,093 . 24,778 | 3,864,211

* From work of previous sensons.

From this it appears that there has been a total out-turn of Topograpbical materials for
the Maps of 20,201 square miles,'14,332 square miles of Triangulation with 504 determinations of
heights. This work was done at a total cost of Rs. 3,64,211. This shows an increase of 5,571
square miles in Topography, a decrease of 10,833 square miles in Triangulation, and a decrease
in the cost of about Rs. 25,781.

Taking the Topography to represent the amount of finished survey, the cost per square
mile is about Rs. 18, but as an equal amount of triangulation was not completed during the
season, and it would probably have taken Rs. 85,214 to complete the 5,869 square miles by
which it falls short, it will be fairer to assume that the cost of 2 finished square mile of
survey with its triangulation and topography was nearly Rs. 20.

The increase in topography is due partly to one survey having done no triangulation, but
chiefly to the natural progress due to the increased experience of each party.

The decrease in triangulation was intentional, as the parties have all sufficient, ready for
the topography of the ensuing season.

The decrease in cost is general, but the cause isnot very apparent, though a small portion
of it is due to better management in No. 6 Party, and to the reduction of the scale on which
$rds of its work was turned out. Part of the Topography of No. 6 Party having been done on
the 1 inch to a mile scale, and part on the 4 inch to the mile scalc, it was impossible to assign
the respeetive cost on the different scales.

But omitting the results of No. ¢ Party, it would appear that the cost of the Topographi-
cal Surveys on the scale of one inch to the mile does not exceed Rs. 204 per square mile.
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With reference to the proportion of heights to the area triangulated, it must beobserved
that the orders as to inereasing the number of heights did not reach the Officers in charge in
time, to apply it during the season under review. The average proportion of heights to area
is one to every 28 square miles as compared with one to every 31 square miles last season.
The proportion of 1 in 28 will be improved during the next field scason by the determination
of some more heights in the ground already triangulated, but as the number of points fixed is
on an average only 1 in every 19 square miles, the proportion of heights cannot be more than
the said 1 in 19 without entailing an extra cost, which it is not now advisable to incur.

During the ensuing field season, the proportion of heights to area in the new triangulation
will be brought up as near to that ordered iz : 1 in every 10 square miles, as the nature of
the various countries under survey will permit, but in many parts the dense jungle and other
obstacles will prevent its accomplishment, in such places a useful approximation to the differ-
ences of level may be obtained by the use of the aneroid barometer and observations of
the Loiling point where the differences of heights are considerable.

The following Table shows the results of the Triangulation, it has been generally of a
good quality though there is still room for improvement in that of No. 5 and No. 6 Parties :—

TRIANGT- | DISCREPANCITS DETWEER
Nompen or TBIANGLES. | LAR ERBORS | COMMONSIDES IK INCIES
IN SECONDS, PER MILE.
DpsiGNATIONS OF Pasry. " Reaasgs,
3] < =3 =} o = 37 =] o 3]
Z|E| 28|23 |3|3 |8 |%
No. 1 Parly, Gwalior and Central India
Survey Lo -
No. 2 Party, Cenlral Provinces Survey ... | 13 209 | 919 | .. 159 60 30 54
No. 3 Party, Central Provinces and Viza-
gapatam Agency Survey ... . nm| .. No return,
Na. 4 Party, Chola Nagpore Division
Survey . 12| 214 40 50| 70
No. & Party, Rewnh and Bundelkund
Survey 20 ( 288 721 . 94| .. 14| 180 | 154
No. 6 Party, Cossyoh and Garrow Ilills
urvey ... el N Bl | .. 207 | 223 | 374 45) 107 [ .. 420
No, 7 Party, Rnjpootana Survey 28 16| 285 | ... 42 47 10 | 100

The topography has for the most part heen carefully supervised and has satisfactorily
stood the checks and tests which have been applied to it.

In No. 2 Party, the Officer in charge has devoted too much of his time to purely trigonome-
trical work, a larger amount of inspection and examination on his part would have prevented
Mr. Smith from doing so much bad work, and Native Surveyor Baparao would have had his
errors pointed out in time to correct them before the close of the field season.

Several of the members of No. 5 Party being still but partially trained, the Officer in
charge should devote as much time as he can possibly spare to examining their work.

The following Table shows the number of Trigonometrical points and the plane table
stations used in each Survey:—

No of square miles  No of plane table
NAME OF PARTY. to each Trizonome. ;  fixings in each REMABES.
trical Dvint. l squaro mile.

No. 1 Gwalior and Central India Survey vor 46

» 2 Central Provinces Survey ... 14 26

» 3 Central Provinces ind Vizagapatam Agency Survey ... 29 69

» 4 Chota Nagpore Division Swrvey . 13 70

» 5 Rewnh and Bundelkund  Survey 5 61

» 6 Cossynhi and Garrow Hills Survey 36 41 For the § inch scale,
o 7 Rajpootana Survey 16 33 66 per aq. mile.
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The general out-turn of maps by the Department has been capital. From the table on
page 4 it will be seen that with the exception of Nos. 2 and 6, the parties have generally com-
pleted the maps of as large an area as they surveyed during the field season. The amount
completed by No. 2 Party is particularly small, but portions of various other shects were done
during the recess, which will add to the out-turn of next season.

Had Nos 2 and 6 been able to do their full share, the mappmﬂ' would have kept pace
with the surveying as far as the standard sheets are concerned.

With the exaggerated sheets for reduction to the } inch scale, great progress was made,
and there is every hope that all arrears will be cleared off in one or two seasons more.

The standard maps of No. 1 Party are very good. The hill shading of those of No. 2
has improved, and is less stiff than formerly, the printing has also improved. The maps of
No. 3 continue to show improvement both in hill shading and printing. The contour lines
of the shading are rather too close in some parts, and the features, spurs &c., should be shown
more distinctly.

The maps of No. 4 are still somewhat stiff, and require more finish generally. Those of
No. 5 are good and the hill shading is improved. The hill shading of No. 6 is capital, though
the small § inch sheets hardly admit of sufficient room for studying the variation in the ground.

The maps of No. 7 havebeen well turned out, but having but little more than sand dunes
to delineate, there has heen no opportunity for the display of the drawing powers of this party.

The style of the exaggerated maps shows progress, but the contour lines of all of them are
still too close and generally too fne to stand reduction to a scale one-fourth smaller. The
printing is a little too small, both words and figures require, as a general rule, to be carefully

written,
The general progress of the Topographical Parties has been excellent.

The physical difficulties of the country have been surmounted, and those arising from
the inexperience of untrained hands have been successfully met in most cases.

The general results of the season are alike highly creditable to the professional ability
and to the zeal of the Surveyors, who have been employed on this arduous duty.

Progressing at the rate of 20,000 square miles per annum, the Topographical Department
bids fair to open outall the wild parts of India, and before very many years are over, maps

of every portion will be available.

These maps are much required and will be of great aid in all schemes for improvement
which for want of them have hitherto been all but impossible. They will suffice in fact for all
practical purposes for very many years to come, until advaneing civilization and the increased
value of land demand maps on a still larger scale. Meantime they are making 2 most valuable

contribution to the geography of India.

EXECUTIVE SURVEYS. ’
No. 1.—TOPOGRAPHICAL PARTY.
Gwartor AND CENTRAL INDIA SURVEY.
No. 1 Party under Licutenant C. Straban was employed in surveying portions of
Jeypore and Ulwar.

The triangulation being far in advance of the Topographicalawork, no farther extension
was required. Two picces of minor triangulation were execnted, viz., those for the large scale
plans of Agra and Ulwar, with this exception the whole strength of the party was devoted to
the Topograpbical work, The arca mapped consequently shows an increase on the previous
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season. The Zountry over which the survey work extended was for the most part very billy ;
the centre of Ulwar more especially so, the hills rising to from $00 to 1,000 feet ahove the
plain at its foot. The hills are very rocky and mostly covered with jungle, in some parts they
are so precipitous that hardly anything but men can cross them. There are large valleys
between the hills, and good crops of wheat and barley were seen on the more level portions.

The city of Ulwar is irrigated by two canals, and several minor channels were seen in the
district.

The Siliser Lake feeds the Ulwar canals, and the.minor channels are taken from the
streams which intersect most of the valleys. The lake is an artificial one, formed hy a masonry
dam, carried across a narrow portion of a valley; it appears to answer its purpose capitally,—it
never dries up completely and is evidently of great value to Ulwar.

The hills form the winter grazing ground of large herds of caftle which move up from

the plains after the rains are over.

Game is strictly preserved, Sambur deer and Neelgae consequently swarm in many places
and do great damage to the crops. The jungles afford shelter to tigers which commit great
havoc among the cattle and occasionally carry off the men.

Two specimens of native forts were seen, both built so as to take advantage of the
natural strength of the hills. The extensive ruins of two ancient cities, viz,, of Ramnagurh
and Bhangurh, were seen and also some very old temples, Ulwar produces both iron and

copper ores which are partially worked.

The portion of Jeypore surveyed is hilly, but the hills running in ridges which are not
covered with jungle asin Ulwar, The land between

Square miles. 3 . : te no tll Sﬂl'ld
% Licutenant C. Straban, R, . o th.e hl?ls is nearly all cultivated, though the y
Mr. H. Horst .. 454 soil did not appear to produce such good crops as
» H. J. Bolst 32 i
" G.D. Pieh 336 Ulwar. The party has completed 3,832% square miles

» G K. Allnutt 471 of sketching, the materials for fhe large plans of

» G . Murphy
,» G. L. Esteve 165 Ulwar have been prepared, and that for the canton-

» W, I Cornclius . 413

Native Surveyor Joala Pershad 7" 315 ment and eity of Agra have made considerable pro-
» » Abdul Samad 283 - 1 . A
» h oAbl Soblan L 27z SYeSS Ten stm.)dmd maps have beou' completed
" »  Golun Mohamed ... 271 giving the mapping of 3660 square miles and 15
» » Churaun . 240 .
exaggerated sheets have been prepared for reduction
Total ... 3832 5 the } inch scale to be used hereafter in the sheets

of the Atlas of India.

The Rajah of Ulwar did every thing he could to assist the progress of the survey, and
his officials were particularly obliging and ready to assist on all occasions ; the work consequently
progressed much more satisfactorily than it did in the J. eypore State, where the Surveyors were
constantly harassed by petty difficulties in which they could get no assistance. The contrast
after Ulwar was so great that Lieutenant Strahan naturally congratulates himself that he has
very little more of Jeypore to survey,

During the ensuing field season, the triangulation will be extended westward from Sipri,
and also to the south of the country already surveyed. The Plane Table sketching will be
carried over the country which was triangulated in previous seasous.

No. 2—TOPOGRAPHICAL PARTY.

\
CextrRAL ProviNces Sunvey.

No. 2 Party under the charge of Mr. Mulheran was employed in the Baitool, Chindwara,
oshungabad, and Sconee Districts of the Central Provinees.
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The party completed 3,008 square miles of Triangulation and 2,181% of Topographical detail

Square Miles,  With 165 linear miles of forest boundary. The coun-

* Mr. C. Neal i
O AR Seoulan . ;23 try under survey was hilly and generally covered with
» A, Chennell 318 dense jungle; the jungle i 'ts bei
» A Clianl - 318 jungle ; the jungle in some parts being so dense

N. Survr Ramchunder . 230 that there was considerable difficulty in tracing even

»  Pandarno 1 1

7 Baptmo g%’é large water-courses. Wild animals abounded and

» Janwrdanrao ., w275 tigers were so troublesome as to prevent the erection
Total ... 2131 of signalsin some parts. In one case, a single tigress

seems to have caused the desertion of 13 villages and
thrown about 250 square miles of country out of cultivation. This tigress killed upwards of
50 men and women before she was despatched by Major Priestley, who succeeded in shooting
her in June last after a long and troublesome expedition. The district generally owes much to
that sportsman’s perseverance in the pursuit.

The civil and sub-assistants of the party have all given satisfaction, ‘except Mr. Smith,
who has been allowed to resign, being evidently unfitted for survey duties.

The Native Surveyors have also continued to give satisfaction with the exception of Baparao,
a portion of whose work will be revised during the ensuing field season, with a view to see
whether the whole should be rejected or retained.

With the exception of the work of Mr. Smith and Native Surveyor Baparao, the Topo-
graphical work has stood the checks applied to it satisfactorily, Such portions as were not
cxamined will be taken up on another occasion.

The Triangulation will be extended during the ensuing field season to the south of Umar-
pathar and cast from Deoghur to the boundary of the Seonce District.

The Topographical work will be chiefly in the Hill Jagheers north of Chindwara,

The portion of which the detail survey has been made is very much scattered, so that
although it runs through 9 Standard Sheets, it only covers the area of about 2} shects or
650 square miles. This is partly due to the bad work of Mr. Smith, but still more to the
way in which the ground is divided with the Revenue Survey.

The hill shading of the maps has improved and so has the printing, but there is still
room for a great deal of improvement, more especially in the latter respect and the general
finish of the maps, before the work could be brought up to the standard of the best
Topographical Surveys.

No. 3—TOPOGRAPHICAL PARTY.

CENTRAL PnoviNCES AND VIZAGAPATAM ACGENCY SURVEY.

Square Miles. No. 3 Party under the charge of Licutenant

¥ Mr. (;‘;fl‘vv . ﬁ;’g Colonel Saxton was employed chiefly in Bustar,

 Adams... . o 2808 Kalahandi, &. On the cxtreme south-cast of the

v ;{;‘::}_‘::w o . fé?? Central Provinces, about 200 miles mnorth of the

" i,’::‘l“;’;m o " lgfl):g mouth of the Godavery River, the party completed

, Atking . 1195 1,500 square miles of triangulation and 1,527% square
Total .. 1527z miles of detail survey.

The new country triangulated was of the wildest description and notoriously unhcaltby.
The ground was so impracticable in places that at one time the Officer in charge was separated
from his main camp for 12 days consceutively without being able to communicate with it.

The triangulation was connected with the Coast Series of the Great Trigonometrical Survey
on onc side and a preliminary connection was made with the Hydrabad Survey on the
other. The work was carried over hills ranning up to 4,000 feet above the sea.

The detail survey was carried on for the most part in the valley of the Indrawatti, an
mportant tributary of the Godavery. Here the country was found to he more densely
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populated and better cultivated than any other tract that the party has scen between the
Godavery and the Mohanuddi, nevertheless mauny parts are covered with deuse Jjungle, and the
bealth of the party though better than heretofore was not very good, owing no doubt in some
measure to sickness caught in previous seasons; the party having worked in very unhealthy
districts.

Large game was abundant throughout the country surveyed.

The progress of the triangulation was good under the circumstances, Lieutenant Colonel
Saxton’s time having been greatly taken up by extra departmental work, in connection with
the demarcation of the boundary between Bustar and Jeypore, an important case for the
settlement of which Lieutenant-Colonel Saxton has already received the thanks of the
Government,

The out-turn of detail survey is not so large as usual owing to diminution of strength of
party, and the presence of several partially trained surveyors. The out-turn is on the whole as
good as could have been expected, considering the above and the necessarily short field
season.

The tract of country over which this party’s operations have been carried, #iz., from the
Mohanuddy west of Cuttack to within 200 miles of the Godavery, appears always to have
been one of the most uncivilized parts of India: hitherto no ruins or temples of any kind
bave been met with, such as are seen in other parts of the country even when covered with
jungle. Lieutenant Colonel Saxton reeords that the ruins of the interesting old town of
 Barsur”’ with five temples of a peculiar style as the first he had met with for many years in
the country he has been surveying. .

The Officer in charge reports a marked improvement in the finishing of the maps, and in
drawing generally.

The computations have heen brought up as far as was required.

Sheets on the one inch scale have been sent in giving the details of 1,491 square miles,
1,516 square miles of exaggerated maps on one inch scale prepared for reduction to quarter
inch.

The field and office work of the party have altogether been well kept up, a number of new

hands have been trained, and there is every reason to expect a good out-turn during the ensuing
season.

The party had considerable difficulties about camp equipments and carriage to overcome;
the latter was however greatly facilitated by the civility of the Rajah of Vizianagram, who
very kindly placed two clephants at the disposal of the Officer in charge. The party is very
much indebted to the Rajab, as without this assistance the work would have been greatly
hindered, and some portions would probably have remained unfinished.

During the ensuing season, Lieutenant Colonel Saxton will demarcate 50 miles more of
boundary which is urgently required by Government ; he proposes to employ the whole of his
party on the country adjoining this boundary, so that after demarcation it may be entered on

the finished maps.

Lieutenant Colonel Saxton will complete the connection of his triangulation with the
Hydrabad Survey.

No. 4—TOPOGRAPHICAL PARTY.

Cnora Naarore DivisioN SURVEY.

The operations of No. 4 Party under Captain Depree has been confined to Sirgoojah,
Korea, and Bhokhar on the south-west of the Chota Nagpore Division, formerly known as the

south-western Frontier Agency, about 300 miles west of Caleutta and 200 miles south of
Benares.
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, Square Miles. The party twrned out 1,550 square miles of
Mr. McGill ... . M i i i
" Vsn&crp“tt gg; triangulation and 2,865*% square miles of detail
»  Wilson (Senior) 374 survey.
» James ... 389
" 'ﬁ',‘;"“ 3;1 The country triangulated was very wild and hilly,
li&bo::"li:[”g (l-)lllélbior) ggg covered with jungle and sparsely populated, elephants
- o Ll e e . . .
., H.D. Dutt » 168 Dbeing very numerous., The triangulation now covers
» . Sharecf 8% the whole of Chang Bhokar, parts of Sirgoojah and
Total ... 2,865 Korea.

The detail survey was for the most part carried on in Sirgoojah including on the south
the Maniput plateau 3,700 feet above the sea, in the centre the level country about Bisrampore
and Pertabpur about 1,800 feet above the sea, and a tract on the north which slopes off to a
lower level consisting of a succession of undulations covered with jungle, where villages, as
a rule, are few and far between. The whole forming a very varied tract of country.

The triangulation being well ahead of the detail survey, the Officer in charge only de-
voted a small portion of his time to extension, hence a decrease in the out-turn as compared
with previous season.

The detail survey on the other hand shows an increase, and the Officer in charge not
having so much triangulation in hand, was able to give more time to the examination of the
work finished and in progress, the out-turn has been on the whole very good, and the Survey-
or reports that it has stood all tests satisfactorily.

Coal outerops in various parts of Sirgoojah which have been noted on the Map.

The health of the party was unusually good, though working in a tract covered with
jungle ; this the Surveyor attributes to the good climate of Chota Nagpore where the party

recess.
The drawing and computing of the party has been brought up to date.

Of the standard Maps, 5 sheets have been completed, embracing an area of 2,808 square
miles and the same amount bas been turned outin the cxaggerated style for reduction by

Photography.

Though carefully executed, the maps will still admit of great improvement in the style of
shading, in the printing and general finish.

The contour lines are, as a rule, too close for Photozincography in the standard maps, and in
the exaggerated sheets, they ave so crowded that they will amalgamate on the reduced seale and
form one black mass.

All the members of the party have had some training in the use of the Plane Table, but
very few of them have had any practice in the triangulation. Measures will be taken during the
ensaing season to correct this and to increase the number of Computers.

During the next season the detail survey will be carried on to the westward to the ex-
treme limit of the Chota Nagpore Division through the north of Korea, and over the whole of

Chang Bhokar, and will include alarge part of Sirgoojah.
The triangulation will be extended to the west of Longitude 84°, and a junction effected
with the work in Korea.

During the recess, Captain Depree compiled a Geographical and Statistical report on
Chota Nagpore and Singbhoom, forming a valuable addition to the little that is known of the
Chota Nagpore Division. This report will be printed separately for the use of the Civil

authorities and public.
No. 5.—TOPOGRAPHICAL PARTY.
Rewau aND BUNDLEKUND SURVEY.

No. 5 Party under Lieutenant Riddell, &, £., was employed in Rewah and Bundlckund,
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® Licutenant TV, Riddell Squnre Ml The Party finished 400 square mil?s of triangula-
- 6h“m“\r\;.“;nudgley... :liilig:g tion and 2,273% square miles of detail survey.
. E::?S:d ool 12313 The country triangulated includes some level
. ]rf:;l,(. ;Hé cultivated ground and a forest-clad platean, but for-
" }x;r;::fm i;gg tunately there were thronghouta good many small
Native Surveyor Nabi Bux ... ... 1636 ¢ isolated hills well suited for trigonometrical points.
" » Prem Raj .. 2146 {
" » ﬁgz:; ﬁﬁ‘ﬁ'ﬁ:‘m }i?é The detail survey in Bundlekund was partly in

” »  AliAhmad .o L 70 flat, well cultivated districts and partly in more
2,3899  dilficult ground, but covered in hoth cases with a mass

Oradapee oo e 1TL el flat topped hills. In Rewah the ground was
Total ... 22728 much more broken. As seen from a commanding

height, it appeared to be a gently undulating country covered with a dense forest; on examina-
tion it gencrally proved to consist cither of a number of low plateaux rising abruptly from the
plains or else of a mass of ravines and broken ground. The forest and general equality of level

tending to hide the roughness.

The country throughout was covered with jungle and the only portions really cleared
were narrow slips along the water-courses for the cultivation of rice.

The progress of the triangulation was small ; sufficient area for the ensuing season having
been provided by the work of former years.

The out-turn of detail survey shows a comsiderable increase over previous season, the
diminished demand for triangulation enabling the Officer in charge to employ a larger portion
of the party in the Topography. 'The area sketched is almost more than was desirable,
considering the amount of accuracy required and the number of imperfectly trained hands
in the party. During the ensuing field season, it will be advisable for the Officer in charge
to devote still more of his time to inspecting and checking, more especially as the Assistant
Surveyor attached to the party is proceeding on furlough and no one is available to supply his
place.

Ten sheets of the standard maps have been turned out, giving an area of 3,424 square
inches of mapping, and 13 sheets of exaggerated Maps for reduction with an area of 5,743 square
inches, including maps that had been partly done in previous season.

The maps show improvement, but there is still room for further improvement in the
shading, printing, and general finish,

The health of the party has much improved under Lieutenant Riddell’s management and
by judiciously carrying out Colonel Thuillier’s recommendations, he finished the field season
with but few cases of sickness, and without impairing the efficiency of the party.

Lieutenant Riddell concludes his report with a detailed memorandum on Bandogurh, with
an enlarged plan of that fortress and its environs. This place is onc of the most important
strongholds of the Rewah principality ; it is formed by taking advantage of a great rectangular
mass of rock some 2,000 yards in length by 1,300 yards in width, which rises abruptly like a
wall to a height of nearly 1,000 feet above the valleys at its base, being itself 2,662 feet above
the sea. The precipitous sides of this rock are naturally inaccessible in most places, and
in the few whicl are not, have been made so artificially by curtain walls, &e. '

The fort has a considerabl