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No. 87A.

SURVEYOR GENERAL’S OTFFICE;
Culcutta, 18¢h January 1871.

To
Tur SECRETARY TO THE GOVERNMENT OF INDIA,

HOME DEPARTMENT.

Sir,
I have the honor to submit my Annudl General Report* on
* No. 87, dated 18th the operations of the Topographical Surveys of India, for
Junuary 1871. the past season of 1869-70,” together with a detailed
account of the proceedings in my‘Head Quarter Offices, for the information of

the Government of India.

I have the honor to be,
Stw,
Your most obedient Servant,
H. L. THUILLIER, Colonel,
Serveyor General of India.






GENERAL REPORT

Topographical Suyveys of Indiu,

SURVEYOR GENERAL’S DEPARTMENT KEAD QUARTER'S ESTABLISHMENT,

FORL SEASON

1869-70.

No. 87B, dated Calcutta, 18th January 1871

Ixtropuctory.—This report contains 2 gencral review of the results of the operations of
the Topographical Surveys of India, for the season of 1869-70, fronr the 1st October 18G9 to the
30th September 1870, and of the work performed in the several branches of my Head Quarters
Office, for the year ending 31st December 1870, and is submitted in continuation of the report
No. 62A, dated 15th January 1870, for scason 1868-69.

2. Nuxnrr oF Pantirs EMrLOYED.—The same seven topographical survey parties desig-
nated, commanded, and distributed as follows, were at work :—

No. 1 Panry.—Gwalior and Central India Survey, was employed under Lieutenant
Charles Strahan, R. L., Deputy Superintendent, in portions of the
Native States of Gwalior, Jeypore, Touk, Kotah, Boondi and
Jhalra-patan.

No. 2 Panty.—Central Provinces Survey, was employed under F. B. Girdlestone, Exq.,
This purty was broken up nnd Officiating Deputy Superintendent, on
absorbed from the 31st October portions of the Sathpoora range in

1870, vide parns. 86 ond 87. the districts of Baitool and Chind-
warra, and in triangulating in advance a portion of the Balaghdt
district.

No. 3 Party.—Central Provinces and Vizagapatam Ageney Survey, was employed
under Colonel Saxton, Deputy Superintendent, in the States of
Kalahandy, Kasipar and Bustar of the Central Provinces—Jeypur
and Panchpetta of the Vizagapatam Agency, and I’cda-Kifnidy
and Purla-Kimidy of the Ganjam Agency. )

No. 4 Panry.—Chota-Nagpore Division Survey, was employed under Licutenant
M. T. Sale, R. K., in the States of Sirgoajah, Jushpoor and Gang-
poor of the Lower Provinees, and the triangulation in advance was
extended over portions of the contiguous Native State of Sohag-
poor, of Rewah and of Raigur, and the distriet of Belaspoor in
the Central Provinees.

Owing to the estension of the operations of this party into the Central Provinees, to
accupy a porlion of the ground formerly assigned to No. 2 Party, which has been bhroken up, it
will be necessary to alter its designation during the cusuing season, when the Chota-Nagpore
Division will be completed.

No. 5 Panry,—DBundcleund Survey, was employed under Captain R. V. Riddel,
R. L., Deputy Superintendent, in the Bundel: States of Punnah,
Chutterpoor, Bijawur, Adjigurh, Jusso and Chirkarce.
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No. 6 Party.—Khasia and Garrow Hills Survey, was employed under Major Godwin-
Austen, Deputy Superintendent in North Cachar, and in the
Khasia and Garrow Hills, and ovdered to be broken up, but
subsequently retained on a reduced footing, on the special represen-
tations of the Government of Bengal.

No. 7 Party.—Rajpootana Survey, was employed under Captain George Strahan, R. E.,
Deputy Superintendent, in portions of the Native Stutes of
Jeypoor, Jodhpoor, Udeypoor, Sirrohi, Tonk, Kotah, Boondi and
the British district of Ajmere.

3. All these parties are, without exception, employed in portions of India, of which either
very old imperfect and unreliable rough sketch and the smallest scale maps exist, or in ground which
is altogether unrepresented on existing maps. In most cases, the country through which the
operations of the Topographical Branch of the Survey Department 1s now extending, is
extremely unhealthy, the inhabitants, except in the British districts and some portions of
Rajpootana, Bundelcund and Central India Agencies, are uncivilized and scanty, and cannot
furnish the Native establishments employed, with the common necessaries of life. Labourers
and carriage are procured with the utmost difficulty, and in some cases have to be imported
from long distances, and to these difficulties are added the clearing of heavy forest, for points of
observation on commanding hill peaks, and the fixing of suitable marks, such as poles with
brushes, cairns or piles of stones, &e., at regular intervals throughout the country, to serve as
objects for the observer, and land-marks to the plane tablers,

4. Under these circumstances, and variety of arrangements required for such diversified
work (as well described in a former report for 1867-68 by Major Montgomerie, who held
temporary charge of this branoh of the Department), it may well be presumed that the
Ixecutive Officers and their subordinates have no casy task to perform, and that the adminis-
tration and coutrol of the several parties widely scattered over India, and working under
conditions which necessitate special arrangements and directions for each, must prove a source
of considerable anxiety, and need much watchful care, as well as judgment on the part of the
exccutives, to meet promptly any emergency which may arise.

5. Osnsrcr anp SystEM OF SURVEY.—The oljects of the Topographical Survey of India have
been described in various preceding reports, and are gonerally well understood now. Based
on secondary triangulation depending on the several prineipal series of the Great Triangulation
of India, it furnishes an a moderate scale (one inch to the mile only), and at a most moderate
cost, reliable geographical maps of portions of country in non-regulation British provinees
and Native states, for purposes of Civil and Military administration. Its operations are rapidly
conducted through unremunecrative, unhealthy and hilly or rough ground, very sparsely
inhabited, where any more expensive or elaborate detail system of survey would be undesirable,
and in faot a waste of money. India, in fact, is far too large a country, and too diversified in
its land tenures, to be dealt with by one description and scale of survey only. These imperial
topographical operations furnish all details absolutely necessary for good military maps, as well
as to assist engineers and local officers in selecting and laying ont lines of road, canals,
railways, &c. and for other administrative purposes, required in feudatory States.

6. The annually increasing demands for the maps of the topographical (as well as Reve.
nue) surveys, and the projects for State Railways, prove how generally they are now appreciated,
and the extent to which they are utilized by all hranches of the public service, and for which
purpose they are immediately re-produced and published, being now available to the extent
shewn on the Index Maups, illustrating the progress of each survey attached to this report.

7. ToTal. AREA OF FINAL 'TOPOGRAPHY OBTAINED.—During the scason under review, the
aggregate area of final survey accomplished by the seven topographical parties, is 16,135
square miles, of which 14,996 square miles has been rendered on the scnl?' of 1 mile to the
inch, and 1,139 square miles in the Garrow and North Cachar Hills, on half inch to the mile.

8, TIn addition to this, the skcleton triangulation in advance of topography has bheen
extended during the season over an arca of about 13,218 square miles by theodolite olservations
at 319 stations, from which 1,760 points have been trigonometrically fixed, or about 1 point
to every 7} square miles of area, and 1,773 clevations have been determined, giving about
one height to every 7§ square miles of area.

9. The total area of triangulation now in advance of detail survey exccuted by the seven
partics during this and preceding seasons amounts to abont 30,100 squave miles, and this for
the most part represents ground fully prepared for and awaiting topographical delincation,

10. Cost orF TiE SEason’s Orrnarions.—The entire expendit_m-c of'the' seven partieg,
inclusive of every charge for superintendence, establishments, and contmg.encl'es, is Rs. 3,510,107,
of which Rs. 46,14% is due to contingencies alone, or to the cost of clclm'mg jungle, ?ooly Iabor,
feed and keep of elephants, carriage of Government property, camp oqmpme.nt, &F. The average
expenditure for each party is therefore  Rs. 50,629 working under varied cireumstances in
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widely different parts of India, and under Executive Officers and Assistants of different grades
and Military rank, which entail differences in the relative cost.

11. Statement or GExerar Resurts awp Cost oF EacH Panty.—The following tabular
statement shows the amount of field-work accomplished by each party, and the actual cost
of each during the season, and will be useful in comparing the relative out-turn and labors
ot each executive :—

=2 B s | A = .
2|2 || &8 |5, |3 | %
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=g Es 3 2 |e &2 |2 .
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No. 1 Party—Gwaliorand Cen(ral )
India Survey . | 2,891 1,300 | 27 173 76 197 25 3,160 66,026
No. 2 Panry—Central Provinces
Survey ... ] 1,189 830 | 20 138} ¢0 6 | 105 | 578 40,850
No. 3 Paprr.—Central l’rovigces
and Vizagapatam Agency Sur-
vey g e .| 2,372 000, 80 107 | ... 140 2,175 64,431

No.4 Parrr—Chola Nagpore Diri-

xion Survey - 3,374 9,440| 00 200 | 130 72 | 477 [ 2,030 4,703
No. & Pantr—DBundeleund Survey | 2,053 | 3,052 | 60 25| o9 a72* | ¥6| 2,707 55,207 | * Of which 220 are minor obli-
gatory heights,

No. 0 Panty—Khasia and Garroe .
1ills Survey - 1,201 450 | 44 1200 .. 63 5,760 45,043
Ts. 42,563 for the regular 1-
- - . inch survey.
No. 7 Panry—Rajpooiana Survey 2,000 | 3,537 | 62 571 G0 431 80 1,016 50,021 19 11y, 7,458 for Ihe 8-inch survey
of Mount Aboo,

Torars ... 16,135 | 13,218 [ 380 11700 | .. | 1,773 | .. | 9,64,407 | Or an average rale for final eur-
vey (exclugive of the cost of
the 0:inch survey of Mount
Aboo) of Ra. 21-3 per siunre
mile, and Ra. 21-15 in¢ingivg
of the cost of the Mount Abeo
Survey.

12. Avenracge Rate oF Fivar Sunvey axD ReManks THErroN.—The general average cost
per square mile of the topography delineated, including the cost of the triangulation in advance,
i1s Rs. 21-8-0, or in Linglish money 43 shillings per square mile; this gives the very small
average rate of nearly 64 pie, or 1 penny per acre for the cost of the final survey, a cost
trifling enough even for a first and cursory survey of non-revenue paying portions of India.
These general results are highly satisfactory and encouraging.

13. CowramsoN or Resurts or 1868-69 wrrn 1869-70.—A comparison of the results
— of secason 1868-69 with those of 1869-70, is
) given in the margin, showing a small decrease
Total cost. | Milenge rate- 1 {66 square miles) in the out-turn of area sur-

veyed, which is entirely due to the diversion of

Area in
square miles.

Ra. ' 4 the operations of No, 6 Party into new ground,

Senson, 186369 ... 10,801 3,609,008 2 15) and the sudden emergency which necessitated
180070 10,13 3,40,049° 2 ! 8| the stoppage of the operations of No. 2 Party

" [l y!

l —u00 I 1,650 i | and the reduction of both establishments as
] omr——_ ' explained in paras. 86 and 148. But for these

* Excluding Ns, 7,483, the cost of the 6-inch survey of Moynt  causes a ]a.]‘ge additional area of final SUI‘VéV
Aboo just completed. would have been obtained, and the average cost

reduced in proportion.

1. The decrease of triangulation in advance is due to the same causes, and in the case
of No. 6 Party, Khasia and Garrow Hills Survey,
must, it is feared, affect the out-turn, both of
topography and triangulation for the next two
£easons.

‘ 1808-60. | 1860-70. |Difference.

Triangulatipn o advauco  In
square wilea 15,692 13,218 —2,974

Puints tixed trigonomelrically ... 1,476 1,760 +284 15.  GoNErAL REMARKS' 1869-70.—~In the
number of points fixed and heights trigonome-
I v e +sse | trically determined, there is an increase, show-

—_— ing that the several Deputy Superintendents
of Survey have not relaxed in their efforts to

maintain a proper maximum standard in these important clements, one of whicl, the points

Hciwhtz (riganomeltlenily deter-
mined
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trigonometrically fixed, is the basis of the work, and on which its general accuracy mainly
depends, while the other, heights or elevations obtained by trigonometrical leveling at vegular
intervals, add greatly to the value of their labors, by showing at a glance, on mups',:the relative
difference in height of accessible obligatory points or objects, in the country brought under
survey, as so important for all future researches of the Geologist and Engincer, °

16. In 1868-69 the general average was for—

" Points fixed by triangulation e 1 to every 10} square miles

Elevations determined e 1 » 123

The general average for 1869-70 is for—

Points, fixed by triangulation e " 1 to cvery 7% square miles

Elevations determined 1 " 7} »

or an increase of about 83 per cent. in fixed points, and of nearly 60 per cent. in heights

from trigonometrical leveling, thus showing that the call so urgently made in para. 14 of my

geport for season 1866-67, has been well responded to by Executive Officers in charge of
urveys.

17.  All the topography rendered is veported by the several Deputy Superintendents of
Survey to have been tested in the field, generally with very satisfactory results; the details
given are as complete as the scale of survey will admit, and every precaution has been adopted
to render the maps faithful representations of the ground surveyed.

. 18. Tniancuration.—The following table exhibits the nature and value of the scason’s
iriangulation, and the number of plane table fixings per square mile in each party : —

TRIANGULAR | pg, o Drernnness 1v comuon |[Average

Nuupzs or Taisxeres. lg;";“o;;: BIDES IN INCIBS PER MILE, l:}:l:?:
Svavey ) fixin|
28 .
Paurims. in ench Rexargs,
squnre

1st 2nd 9rd 4lh 1st 2nd 1st 2nd 3rd 4th mile of
Class. | Class. | Clase, | Clase, || Class. | Class. || Closs. | Clogs, | Class. | Closs. survey.

No. 1 Party ... 54 14 350 a4 150 132 720 83 |173 points fixed trigono-
melrically,
n 2 43 169 80 183 . |13 ditto  dltto,
» 3 W 360 - e 2:0 80 12'0 54 167 ditlo  dilto,
‘5
[ TR 1 3 150 4 136 '12{ - } 200 &8 |268 dilto  ditlo.
w8 4, . 2 137 673 i 8 17°4 15 84 147 61 325  ditto  dilto.
w0 » 13 7 145 127 52 200% | 995* 2:0t | * Obaereations to  hill
penks without marks,
+ On § inch seale.
120 points fixed trigono-
lnclrimllg. )
w7 n e 8 118 937 20 14 40 (1] 20 127 we v 571 points fixed trigono-
metrically.

19 These results prove that the triangulation is good and can be relied on, and a com-
parison of the number of triangles with the number of points fixed, shows that care has leen
taken generally to obtain several intersections to points interpolated from stations, so as to leave
no doubts regarding their identity.

90. Fam MAPPING COMPLETED AND RENDERED.—The nggregate area represented by the
standard inch scale and half inch scale maps, actnally rendered at Head Quarters sheets or
sections of 15 minutes of Latitude by 30 minutes of Longitude, is about 22,606 square

. , miles.* These uniform sheet maps, 53 in number, mc]uflmg
¢ lggg sq':]"e m‘ljs on i md’damle' certain arrears of former seasons received at the close of the

’ > > > recess, were, after due examination, treated for reproduction
by the photozincographic process, and, with very few exceptions, have already been tr.nnsfm'rc(l
to zinc, and 300 copies of each printed off, from which a large number have been jssned to
various Departments of the State, to meet the pressing demands made in very many instanees,
even prior to the reeeipt of the originals in this Office. The out-turn of maps published !)Otll in
the photographic and lithographic presses, are advertized monthly in the Government Gazeltes
for gencral information, :
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21. REMARKS ON THE SEAsoN’s FATR Maps.—The area actually mapped during the season
under review will furnish excellent materials in non-regulation British and Native States for_
portion of sheets of the Iudmn Atlas as follows :—

Contained in

No. 1 Pawty.—Portions of the Native States of Gwalior, Atlas sheets 51 and 62.

Kotah, Boondi and Jeypoor

No. 2 Panry. —Sathpoora Hills in the northern portion
. of Districts Chindswarra and Baitool, ¢ Atlas sheets 54 and 71.

Central Provinces
No. 3 Party.—Portions of the Native Stales of Bustar

and Jeypoor. &e., in the Central Provin-
ces and Vizagapatam Agency

Atlas sheets 93 and 108,

and Gangpoor in the Chota Nagpore
Division, and Raigar in the Central
Provinces

Atlas shects 90 and 103,

No. 5 Parry.—Portions of Punnah, Adjizurh, Chutter-
poor, Bijawur and Chirkaree in Bun-
delcund .

Atlas sheet 70.

No. 6 ParTy.—Portions of North Cachar, Khasia and

Garvow Hills .

No. 4 Party.—Portions of Korea, Sirgoojnl, Otloypnm}
} Atlas sheets 131, 125 and 119.

No. 7 Parrv.—Portions of Boondi, Odey poor and Jey }Shcets 51 and 34
poor (Native States) . ’ ’

22. Exaceoratep Mars ror REpuctioN.—The system heretofore employed for drawing
and preparing the eraggerated maps for reduction to ith by photography, as referred to in
para. 17 of last report, having been found to be attended with many difficulties by reason
of the want of uniformity in drawing difficult ground in the several sections or standard sheets
of the same square degree at different periods and by many draftsmen, a new plan has been
inaugurated on a very admirable suggestion of Licutenant Waterhouse, in charge of the Photo-
graphic Office.  As soon as the cwht standard sheets, composing an entire de«rlce are available,
they arve reduced to half scale and transferred to zine, and impressions talen in faint blue mk
over which the exaggerated drawing is then made in black ink, in such a way as to be suscep-
tible of fair reduction to onc-half again, which gives the required scale of { inch to the mile,
or 4 miles to the inch.

23. By this process, the draftsman is guided hy a true transeript of the original drawing,
all traced for him in faint blue, and he has only to exaggerate for reduction to one-half instead
of a quarter, a very material advantage in generalizing the hilly ground, and by these means
superior accuracy Iis ensured as regards uniformity and the combination of eight sheets into
one reduced degree. The experiments already tried have given excellent results, and I trust
that the attainment of these reduced geographical materials, so mueh required for various
objects, may be more successfully carried out in future.

24. Errects or Puoroenaruny.—The introduction of photography, and the multiplication
of maps by the carbon printing process, whilst it has doubtless been highly advantageous in
many respects, has, it may be said, with equal truth, caused many complications and difficulties
in a Geographical Office, and the results of such reduced degree shects can only be looked
upon as a preliminary step to serve temporary purposes prior to the absolute compilation and
engraving of the sheets of the Atlas of India.

25, The standard shects prepared one season arve sent down to Head Quarters for the
reduced blue prints, and these cannot be taken up before the ensuing recess, consequently there
are no exaggerated maps to report, or account for, on the present occasion. This delay is tho
only drawback to the new method of treating these reductions,

26. Rretative Vanur or Stanpaup Sucers.—Relatively the following opinion has been
formed of the general finish and style of the fair maps (standards) rendered by the several
parties; on the whole, they are excellent productions, and worthy of the Department :—

Of No.1 Parfy (Licutenant Charles Strahan’s), all the maps are very well executed, acd
the delineation of ground is excellent; as MSS. drawings they are very superior.  On some
sheets, the details are, however, still so finely drawn as not to he suseeptible of proper reproduc-
tion by the photozincographie process, and there is great ditticulty in touching up and remedying
these defects on the zine plates, and rendering the results quite satisfactory for the treatment
in question.

Of No. 2 Parfy (Mr. I'. B. Girdlestone’s), the hill features are drawn in a bold masterly
style, very characteristic of the ground, and are decidedly a great improvement on former
season’s work. Mr. Girdlestone has done mueh towards this, and Licutenaunt Sale has likewise



contributed largely to re-drawing many of the former season’s sheets i

1 \ awing man; : 1 and putting the style
hef:ter footmlg* gmlﬁ:)giether. The horizontal shading of the lower features Ii)n some of tlzetr(r)l?lpz
eing in pale ink have not reproduced so satisfactorily asis desirabl iting is rath
B y ¢, and the writing is rather

Of No. 3 Party (Colonel Saxton’s), the sheet maps descri -

£ 3 , ps describe the ground well

has .ev1.dcnt1y l?eeu bestowed on them, and there is a gradual impro{\{ement m(;.l;itZECh &:‘ll:s
details in some instances may be said to be rather too crowded for the scale, and there is a look
({f uqi)fml'mlti’l in the bitl[F and conventional manner in which the peaks and hill top§ are
described.  The ground is extremely difficult to delineate and is forest-¢ roug )
the maps have 1'0;)1"oduced well. resteelad throughout. - AL

Of No. 4 Party (Licutenant Sule’s), the maps are all good representations of the
ground, the relative differences of height are apparently well shewn with good relief, and all
have reproduced very satisfactorily. Vast improvement has been introduced into tjn(; maps
of this season by Licutenant Sale, and the assistants have greatly benefitted by his tuition d

. OF No. 5 Party {Captain Riddell’s), all the maps deseribe the features of the country
falth['ul.l_v_, ﬂl.l(l the hill d.rmw.ng and outlining is remarkable for clearness and excellent finish,
The writing is somewhat inferior and open to amendment.  All the sheets have reproduced well.

The maps of No. 6 Party (Major Godwin-Austen’s) are on the 3-inch scale. The
very massive and peculiar features of the hills (North Cachar, Khasia and Garrow) are well
dehineated in the usual effective and bold style introduced by this Officer, and carried on
after his departure under Mr. Bellety’s supervision. The maps have generally reproduced well.

Of No. 7 Party (Captain George Strahan’s), the maps are very well finished in every
respect. The ground is open and casy, except where jungle is met with. All the sheets
Lave reproduced well, and are cxcellent specimens in every respect. The large secale map of
the northern half of Mount Aboo is a highly creditable and effective picce of drawing b
this talented Officer. &%

97. Gexenat. Reeout, Comruration Vorvwmms.—Very few volumes of General Reports
or original sets of computations and angle books have been rendered this season owing to
a change having been introduced on the mode of recording these numerical results separately
for cach square degree instead of by the accidental limits of each scason’s out-turn. It isa
great objeet to be able to refer to particular observations at the close of a survey, and
by making up the computations in degrec volumes, the best facility is afforded.

98. CoupINep REsvrts oF Toroararuical AND REVENUE Stunveys.—The combined results
of the Topographical and Revenue Surveys for the season under review represent a total area
of 37,071 square miles, obtained at an aggregate cost of Rs. 11,67,516 for the ficld work
including the mapping and computations, or an average rate of Rs. 32-3 equal to £3-3 fox,'
every square mile surveyed.

29, The operations of the Revenue Survey Branch being separately reported on in

Area brought under Revenue and Topographical Sureey in season 186970, with cost detail ]))’ the
and average rate of Survey. Dcputius Sur-

n veyor  General,
Sqllmrc . Cost. Average rate of Survey d

miles. 4 per s:quare mile. OD]_Y the p;cncral
T A results are given

Upper Circle, viz., North-Weatern Provinces, Oudh, Ceniral coo . -
rovinces, Punjab ond Sindh oo o e e 14408 | 611,020 % 40 in the margin, to
Lower Circle, viz., Dengal Proper, Assam and Arracon 0,6 0 3,792,736 o1z 0 Sl’lO\V tll(‘ oxtent

. TotAL 21,054 A, 1,701 40 1 0 . . ’
Kdd Topographlcal Survoys ... 015 | 9517 2115 0 of details mapped
Genetal average rale. for pul)licntion

ToTAL ... 97,180 | 11,09108 290 and reduction.

30. The total out-turn of the two hranches in one scason is somewhat above onc-half the
area of England and Wales. In addition o this a small
Arca of Englund and Wales, 08,320. ) i topographically surveyed under the Trigonometrical

branch, which is reported on separately.
31.  AcqnecaTe RESULTS BROVGHT UP FROM PREVIOTS RErorts To 1870.—In my last report,

(para. $5), the combined cost and out-turn of the Topographical and Revenue Surveys up
to 1869 was given, and the following statement completes this information up to date, showing
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a total avea topographically accomplished of 6,34,379 square miles, of every variety and
description of country, at the very moderate rate of £2-11s. per square mile :—

’ Average mite of
Aren pecomplibed | Totgh cost 10| i e mquaee
. Rs. A.
Total of Topographical and Revenue Surveys up to 1869 ... 5,97,100 1,60,28,652 25
Ditto ditto ditto up to 1870 .. 37,189 11.98.168 . 32 3
Rs.25 9
Guayp ToraL UP TO END orF 1870 6,324,379 1,62,26,920 or”
£2-11

32. Ixspercriox of Pawrws.—TFour Topographieal Parties (Nos. 1,2, 5 and 7) were inspected
by myself, and thronghout the recess T was in constant personal communication with the Deputy
Superintendents in charge of these surveys. Rach office was frequently visited, and the records
and state of the work in progress duly inspected. Professional details needing immediate
orders, and the future operations of each party, after full discussion, were thus satisfactorily
determined on and instructions issued. Being on the spot, I was able to arvange for the
closing of the work of No. 2 Party by the end of the recess season, and the proper disposal
of the records, instrumental equipment and camp-equipage of the party, as also for the transfer
to other parties of the Iluropcan assistants, whose services it was desirable to retain,

83. No. 6 Party likewise having been brought down to Head Quartersin Caleutta, during
the recess, with a view to disbandment, derived all the advantages of instruction and example
there. The Executive Officer of No. 4 Party being on leave, and subsequently employed on duty
at Mussooric, was enabled also to confer on all points of procedure and i)racticc,. aud so fo
maintain umformity with the results of his survey, as well as to derive advantage from the
experience of others. No. 3 Party, therefore, was the only one which did not come under actual
observation this scason, and it was inspected by myself at Ootacamund in the previous season.

84. On the whole, I have great reason to report most favorably of the efficient state of the
several parties inspected, of the successful exertions made by both officers and assistants, and
of the genceral progress and improvement in the surveys, as well as of the well-directed and
laudable efforts of the officers engaged to reduce expenditure, and at the same time to uphold
the character of the work, and to maintain rigorous principles of procedure in every step
and stage of their operations, both in Field and Office.

35 Carrocrseiiy.—The work accomplished in the drawing and compiling branches is well
described in detail in Statement B (appendix) by Mr. James, Assistant Surveyor General, in
immediate charge of this portion of the work, and shows an immense amount of miscellaneous
ma‘ppilug of various descriptions.  Unusual pressure has heen put upon the compiling bitanch to
meet the wants of the engravers employed on the sheets of the Atlas of India, for whom
finished drawings or originals of each sheet are requived, and no less than 17 quarter sheets
have been completed for this purpose, as far as survey materials were available. The usual
general compilations, miscellaneous maps on various scales, plans of Civil and Military stations
and charts have also been pushed on with good effect by the Assistant Surveyor General
(Mr. James), whose indefatigable exertions and successful results are always conspicuous not
only in this, but in all the various branches of this Oflice.

36. The dutics of the geographical examiners have been very heavy, and this part of the
worle has been carvefully carvied on, under Mr. James” able directions, by Mr. J. F. Baness, whose
long service in the Department well qualify him for this task.

37. Exeravine Braxci.—It alfords me much satisfaction to state, that the first issuc of
two quarter sheets of the Indian Atlas has been made as detailed
in the margm ; many other sheets have been advanced almost to
completion, aud only await small blanks of surveys to he render-
ed. The current year will, I trust, furnish a considerable addition to this very important
publication. The style of the work is all that could be desired, and well bears a comparison
with the engraved sheets produced in England.  The special advantages of copper-plate
engraving in this Office are too numerous to specily in this place, but the superior results arising
are manifest in all the publishing branches of this Department. °

No. 87 8. W., Lucknow, &e.
No. 125 8. E., Sylhet, &c.

P . NP
. 38.  The health of the Buropran staff of engravers which was at fiest indifferent has
improved greatly during the past year, and absences from  slight attacks of indisposition have
been less frequent.  The Native engravers (two) and nine apprentices have heen carcfully super-
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vised and instructed, and it is very encouraging to notice the rapid progress which some of
the Native apprentice lads have made in writing, outline engraving, and even in the more
difficult process of hill etching. There is every prospect of their services being turned to
good account ere long, and most of them are at present usefully employed in assisting the
European engravers in the easier portions of writing and outlines on the Indian Atlas shects
now 1n hand.

. 39, Mr C. W. Coard, Superintendent of this branch, has devoted a great portion of
his time with much effect and zeal to the training of the Native apprentices, and under his
special tuition, with occasional help from his assistants, fair progress has heen made.

40. In Appendix C, a detailed statement of the engraving work performed, with an
estimate of the probable time which some of the Atlas sheets now in hand will yet take to
complete, is given.

41. In the copper-plate printing establishment, Native agency has been trained with very
fair results, but only a few haunds have been as yet entertained, owing to the engraving heing
still 'very slow, and but few plates in a state for issue. The out-turn of plate printing is as
follows :—

Proofs of atlas sheets and other subjects

Atlas sheets (} plates) small maps of India, Cholern Report plates,)

Pendulum observation plates, Index to Great Trigonometrical» 26,177 do.
Survey operations, Index to atlas sheets, &c., printed
Transfer of tint plates and maps ... 760  do.

444 Ympressions.

ToTaL ... 27,390  do. of various subjects.

42. The out-turn and progress of the engraving and plate printing branch is highly satis-
factory in all respects, and reflects credit on Mr. Coard and his staff.

43. Larnograpric Buancit.—In Appendix D, a detailed statement of the work performed
in lithographic drawing and printing is given. The demands oun this useful branch are still
increasing, and the amount of transfer-drawing, drawing on stone and printing, completed
during the past year, is unusually large.

44. A competent Head Assistant has been found to succeed Mr. Lawrence, whose death
was reported last year. Mr. K. Jevezy, a practical lithographer, trained in Rurope, and with
considerable experience in Australia, having furnished satisfactory proofs of his knowledge
in all its details of the art of Lithography, has, alter six months’ trial, been appointed to the
vacant post.

45. Great progress has been made in training natives in drawing on stone, and most
of the younger hands are kept steadily at this description of work, which is specially valuable,
in preference to transfer drawing, for the reproduction of the higher class of maps.

46. The amount of work performed and its estimated value is as follows. Many very
useful and admirably escceuted maps have been published during the year, and the more im-
portant ones are distinguished in the Appendix :—

Original sahjects, viz., maps, plans, diagrams, &c., drawn and transferred ... 419 Sul)jcvts:
Ditto ditto printed fivm the above ... 2,006,471 Tmpressions.
From the 2,06,171 impressions taken, some of which are only sections of maps and plans,
1,01,610 complete copies are obtained, the value of which, at the ordinary selling price per
copy, amounts to Rs. 89,409

Of departmental professional forms, orders, gircq]ars and memoranda slips, 1,18,604
copies have been printed, the estimated value of which is Rs. 2,900,

47. The following abstract shows the total amount and value of the work cxecuted,
and the total cost of the working of the Lithographic Establishment :—

Copies printed. ’ Value,
R |A|P
|
New drawings of maps, plans, &c., enmpleted ... . 419 1.01.(?10 : 8?.409 0] 0
Professional Forma, Departmental orders, &c. ... 1,18,60.4 ‘ 2900) ol o
B -
Cost OF TOE Litnocnarnic BANCH. X
I 92300 ( O O
For permanent establishment 29.511‘ 8| 0
For contingent expenses - 51’!1, 91 0
Cost of extra work B .i,me‘ 8 O o
Cost of paper received from Stationery Office ... 6,300 ol 0| 11,652 91 0
; i i Larese !l 70
Awmount in favor of tha Lithographie Branch o 44.4’::‘
01‘~nd.,-:;‘ucling the cost of tho profussional torms, &e. Rs : 44756 | 7] O
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48, Tor these excellent results, and for the highly satisfactory working of this portion
of my Office, I am greatly indebted to Captain Murray, Assistant Surveyor General in
immediate charge, who has been indefatigable in his superintendence and has ably assisted
me in various other duties.

49. PnorocrapHic AND PHoTozincocrapHic Buaxcw.—The speedy islmw of tl}e results of
surveys in progress has been well maintained in this branch by the aid of photozincography,
and has fully met the demands from all Departments of the State.

50. In the following statement, the mature and amount of the work which has passed
through the Photozincographic Press Office is given i—

! 7
Number of . Number of Parxrs. Tranaferred | Number of [ Number of
scctions or | negative to xinc or | pulis or complete Reaanke.
f Bilver. Carbon slone. impressions.| copies, &e.

sheels, | plates.

Topographical and RNeveane
Survey maps, Cily and Can-
tonment plans, District and
gencral maps, miscellancous 704 2,290 3,905
maps, plans nod skelches, l

J l

zin ;ographs  ond nunstatic |
transfers. [
|
51. The value of the 60,116 complete copies of maps, plans, &c., obtained,
taken at the selling price, is ...
The total cost of the Photographic and Photozincographic branch, inclusive
of all charges from 1st December 1869 to 31st December 1870, is ... .. b4892 14 6

2,265 017 08,388 *80,118 | * Exclusive of
silver prints.

Rs. AP
89,659 12 0

Leaving a balance in favor of the Office of oo 34,766 13 6

52. In Appendix E a detailed report is given by Licutenant Waterhouse, Assistant
Surveyor General in charge of the working of this branch, together with statements showing
the description and the estimated value of each class of work performed, being in excess of
the entire cost of the establishment, contingencies and paper, by Rs. 34,766 as profit to
Government.

53. The combined out-turn from the two Printing Offices, Lithographic and Photozinco-

graphic, and the value of the maps, plans, charts and subjects reproduced at the lowest selling
rates, with the surplus or profit to Government, is as follows :— :

Nunmber of

Maps. Value, Profit,
Rs A | P. Rs A P
Lithographs ... . 1,01.610 80409 | 0| 0 44756 | 00 0
Photographs and Photozincographs 60,116 89,669 | 0, 0 31,766 0 ii 0
ToraL For 1869-70 ... 1,61,726 | 1,79,068 ol o 79522 | 0 _—0—
Ditto for season, 1868-69 ... 1,41,739 | 100,575 | 0! O 35796 | O | 0
Excess in favor of season, 1869-70—diflerence 19,987 78,493 I o 0 43726 ] 0| O

54. This is considerably in excess of the results of the previous year and shows the grow-
ing increase of the work performed in the Head Quarter Offices, and the special utility and
remunerative character of the speedy reproduction and publication of the maps of the survey
of India. ’

55.  The services of Licutenant Waterhouse have heen very valuable, and I had great
Home Department, Notification No satisfaction in recommending him_for promotion from 2nd to
474, ddnted 2440 Decomber 1870, " 1lst Grade Assistant Superintendent, which was sanctioned
from the 17th June 1870. He continues to conduct the duties

of his Office with good cffect and encrgy.

56. The yearly increasing out-turn of maps, as reproduced by the different processes now
P — in use, will e understood from the statement in the margin.
aud Lithographed | The copper-plate printing will now materially add to this

MopsPrinted. | aceount.  'The question of storing such enormous additions to

In 1867 - 67,482 the records has become very serious, and additional Oflice

v o 1gaae accommodation has formed the subject of a special enquiry

.o i L6720 by a committee which sat last year, and which has rendered a
Totse ... | T report to Government.
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57. Prixtep Mars sext 10 Exeraxp.—Large despatches of printed maps, plans and
charts from the vesults of surveys completed and in progress have heen forwarded to the (heg-
graphical Department of the India Office, with the object of keeping up the supply there, for
sale and issue, of all materials representing the labors of this Department in all its branches
very nearly up to date. The Geographer at the Tndia Office has also been well supplied \\'itl:
materials for the completion of scveral portions of some-of the Atlas sheets of India, which are
to be completed in England, and the engraving of which are in progress. ’ '

58. Isste or Mars To GOVERNMENT OFFICIALS AND SALES TO THE PursLic.—During
the year ending 31st December 1870, the issue of
maps on indents and requisitions on service to
Government officials amounts to 18,008 copies,
ts. .| for which no payments have heen made, and 6,552
6800 8 [ copies have been furnished to thelocal Agents at
Allahabad, Lahore and Nagpore for sale and for
issue on service. The value of these mapsis given
m the margin.
59. Pnocreps oF satks oF Mars.—The eash account conneeted with map sales up to 31st
December 1870, since the last account was rendered, viz., 31st December 1869, is as follows :—

Copies, Value,

Maps izsued on service
Mups issucd (o Loeal Agents ...

ToraL

Dr. Abstract Cush decounts from lst January to 31lst December 1870. Cr.
S - - — J——
I
ITEMS. Awouyr. | TOTAL 3 ; ToTAL
Axwovar. | ITENS. AMOURT. | 5 youn.
.
- i
To Casm AccouNT— ! By TRANSPER ACCOUNT—
. i
Dalance In the Dank of Bengal, as per ' i Amount paid to Government by Cheque
priuted Report lor 186369 ... e | 3450710 9 I: k‘o. 318, dated ITH\l.\lnrch 1870, ns‘}n‘r
. . . ccountant Genernl’ reipt No., 62
Dalance on account of outstandings ... [ 1,285 0 0] I d-.(\lteo-.r?hc ll'lll‘: a\‘ia::cl:‘ ;5‘7\0)“‘ ‘..? 62‘.{: o Lalll] 40000 00 0
Ditte Cashinhand ... .. .| 260 10! 0 ! { By Casm AccouNt—
Ditto on nccount of sale of Maps | ’ i Dalance in Dank of Dengal ou Ist Junu- ‘
sinee realized 129 K1 5133 m| : ary 1871 .. . f 1,26271( 0
_l T i Ditto on nccount of outstendin Dal’ 0 0“
To Mav SALE ACCOTNT— ‘ | 11! ¢ © maings .- | !
it Dilto Cash in hand ,, 269 10; 6,
Amount reccived from Sundries ... 538 l-lj 0, ! "
} ' ' Ditto on aceount of sale of Maps with I
Ditto  Messrs. Thacker, Spink and Co. ; 2,02211; | i Agents, not rendered... o | 20261} of !
! I —— ——, 4439 0 6
Ditto ,,  P.S. D'Rtozarioand Cn. | ' e 3 | | i
i !
Ditto W, Newman and Co. ... 100 1o ) i
Ditto Curator, Government Dooks, ’ [ :1
Central Proviuces nsi 07 ‘{
Ditto Manager, TPunjab  Printing | i | ‘; |
Company, Lim{ted . ‘IG?I' 36 ll | !
Dilto  Messrs. Barham, il nnd Co.... 2 ! ‘ h ‘ :
‘ vl '
TotsL Ra. ) Torat Rs, l 8,159 01 0
i

60. The proceeds from the actual sale of maps is not so large as might be expected, hut
the account sales from the agents and cash payments for the same have only heen rendered up
to the month of September last. Until all officials ave made to pay for maps demanded to such
large extent on account of the public service, the financial results to this Department can
seareely prove what they ought to be.  Not ouly have good maps to be issued gratis, but this
Department is called on to expend large sums in mounting, binding, coloring, for which its
Budget can no longer provide.

61. Ernoeesy Wan Maps.—On the declaration of war between France and Prussia, this
Oftice took immediate steps to produce various maps of lurope and of the countries imme-
diately concerned, and in an extraordinarily short time some of the best maps extant were
jxsted largely and met with a ready sale.  These maps being for a particular and popular pur-
pose were senb to all Military stations through Drigade Majors and Station Staff, and a con-
siderable profit will be realized when the accounts under this head can he made up.

63, Casit patp 1570 TrEASURY.—Sinee the account current was closed on 31st December
last, a {urther sum of Rs. 3,000% has heen paid into the Govern-
\.' A.".‘:.’.‘"‘:";"l(:(;':fr“ll ’:Il'*?lcst"_l;t ment Freasury on account of the proceeds of the sales of maps.  This
. 5769, de b Jan, - S D AN !

o el Gt & s in addition to the Rs. 4,000 paid in on the 7th March 1870.
The vear under review has heen one of great anxiety and importance to the well-heing
and efficiency of the Department.  The Finaneial reductions carried out have materially affected
every question of internal economy and administration. The prospect of the future may, however,
it is hoped, be said to he improviog. .

G4 The detailed accounts of the proceedings of the several vxecutive establishments are as
follows :—
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EXECUTIVE ESTABLISHMENTS.

No. 1.—TOPOGRAPHICAL PARTY.

GwaLion aNp CExTRAL INDIA SCRVEY.

the entire party, of the strength shown in the
margin, commenced field work. The
detuil operations or delineation of topo-
graphy extended through the Nutive
State of Gwalior and poltwns of Jey-
pore, Kota, Boondi and Jhalra-
Patan in the Central India and Raj-
pootana Agencies, and with the excep-
tion of three small detached portions
to the east lay within the degree square
formed by the meridians of 76° and

65. On the 1st December 1369,

NaTIVE STATES.

Gwalior, with portions of Jeypore, Tonk, Kota,
Jhalra-atan.

Boondi and

STRENGTH OF TUE PARTY.
Lieut. Chas. Strahan,  E., Dy. Supdt., 3rd Grade, in
charge. Sq. Miles.
Licut. T. Holdlch I. E., Asst. Supdt.,, 1st Grade 203
Surveyor.
Mr. H. J. Bolst, 2ud grade 335

Assistant Surveyors,

gam’l plan of

Goonah

77°, and the parallels of 25° and 267,

Mr. G. K. Alluutt,  3rd grade e 609 Glton- and embraced an avea of 2,891 squave
Z‘ meats. miles. A large scale plan (12 in-
" ?\'I.‘I lel‘stf\'cl,. . gr(ll » . - :2’?)?7' ches = 1 mile) of the cantonment of
» r])n:"”'l'c e 276 Goonah was also completed.
» G.T. Murphy, 4th T 70 .
» W. A Statford, 4th ,, .. 211 66. The Deputy Superintendent
Sub-Surveyors. in charge reports favorably of the accu-
Joala Persad ... o 243 racy with which the field work has
Abdool Samad Khan ... . 279 1 cecuted iderabl t
Abdool Sabhoon ' 337 heen executed, a considerable portion
Churamun Lall " 298 of which was duly examined and tested
' by himself in the field, and which
ToraL .. 2,891 Y : - ,
my own inspection cnables me to
confirm.

67. The triangulation in advance of details was extended over an area of about 1,300
square miles in the Gwalior and Tonk States by Lieu-
tenant C. Strahan, Deputy Superintendent.  Obser-
vations were made at 27 stations, by which 173 positions were determiuned, giving 1 point to
every 74 square miles of ground, and the heights of 137 points were obtained, giving one
height to every 9% square miles of "‘lOllll(l

Area of triangulatiou completed.

68. The ground over which the detail work as well as the triangulation has extended
during the season under review was very unhealthy, difficult, and covered either with Leavy
gruss “and hush jungle or forest; the health of the party con<equeutly suffered considerably
owing to a scarcily of wholesome drml\mo water.

69. Tecess dulies, viz., the fair mapping and computations, were not commenced at
Mussooree before the 1st June 1870, owing to the de-
tention of the Surveyors in finishing up their sections
under many difficulties in the month of May ; the out-turn of work by the end of October was
as follows :—

Ttecess dutics.

2

& Standard maps, scale 1 mile = 1 inch.

2 Charts of triangulation for Degree Sheet VIIT.

1 General report (volume completed) of all the computations connected with Degree
Sheet VIIIL

Portions of the General Report volumes, for Degree Sheets IT and IV.

1 Horizontal Angle Book in duplicate.

1 Vertieal ditto ditto.

70.  The total cost of the season’s operations from 1st October 1569 to 30th September
1870 amounts to Rs, 55,026-8-0 for the area of 2,891
square miles of final tO]m"‘ldplly completed, inclusive
of the cost of triangulation in advance. This contrasts favorably with the cost of previous
BCASONS,

Cost of the sensou’s operations.
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71.  During the recess, the party wagbn several occasions visited and inspected by myself,
cand I was glad to find that the objects and require-

.ments mentioned in my previous report regarding this
survey had been well attended to by _thé. GBicer in charge, and that every endeavour had heen
made by him to render the topography: in compaet blocks, as so essentially required for the
publication of the shects. L :

Inspection of the party.

72. During my visits to the Office of this party, its past and future operations and
proceedings were well considered and disenssed, and I have directed various alterations in the
disposal for field duties of the Assistant Superintendent and Senior Surveyors, with the view
of working more together and under the immediate control of the officer in charge, so as to
prevent complaints such as were prevalent during the season under review, and in order that
the out-tarn of worle might be secured with proper supervision and control over the younger
and less experienced assistants working in the Native States, wherc much tact and circumspaec-
tion is necessary.

73. Lieutenant T. Holdich, n. E., Assistant Surveyor, has taken a good share in laying
down the topographical details, which he performs with great skill. His exertions ave favor-
ably mentioned by the officer in charge. He will be employed in triangulating as well as in
other duties of supervision over the subordinates during the current season.

74. The Assistant Surveyors marginally named were permitted to resign their situations

Mr. G. L. Esteve, 1st July 1870. from the dates specified opposite their names, and to
,» G. I Murphy, 10th Blarch 1870, supply their places, two* assistants from the
» W. A Stratford, 31st August 1870. Central Provinces Party No. 2 have been transferred
* Mr. Farrell, Assistant Swrveyor, 1st gmde. oy the Lreaking up of that survey, to meet the financia!

, Scanlan, Assistant Surveyor, 2nd grade. . .
o Senuian, Sssistant Surveyon Snd gr reduction made in the departmental budget. A new

Probationary 4th grade Assistant, Mr. Templeton has likewise been posted to fill the remaining
vacancy, and I trust superior efficiency and power has thus been afforded for carrying on the
Gwalior Survey.

75. During the ensuing season, the topography of a portion of Degree Sheet IX, Lati-
tude 24° to 25° Longitude 77° to 78°, in Gwalior and
Tonk will be taken up, and the triangulation extended
into portions of Degrce Sheets VIII and X, situated to the east and west of Degree
Sheet 1X.

Extension of future operations.

No. 2—TOPOGRAPHICAL PARTY.

CENTRAL PROVINCES SURVEY,

76. The party, of the strength given in the margin, marching fiom Jubbulpore com-
menced field work during the first weel

Sauthpoora Range in Bnitool and Chindwara, with part of Bula- in December.

ghat District. .
STRENGTH OF THR PARTY.

F. B. Girdlestone, Esq., Officiating Deputy Supdt.,, 3rd 77. The final topogmphy to Dbe exe-
grude, o charge. Surveyor sq s,  CUted was situated in the districts of
Mr. C. Neale, 18t grade (employed ﬁlso' on triangwation) 30 Baitool a.nd Cblqdwara; in the f:ormel' a
Assistant Surveyors. long strip of hilly country facing the

Mr. R. D. Farrell, 1st grade ... v 201 southern flank of the Sauthpoora Range
» C Scanlan, - 2ud -, . 281 was taken up, with the object of estal-
" ﬁ&[hf,',:"‘"' §:‘,‘1] ” lzg lishing a good junction .betwecn t'hc
. 5. Chennell, 4th " 133 work of previous seasons in the h{lls
Sub-Surveyors. and the Revenue Survey of theplains

Ramehander .. 201 and cultivated portions of the Baitool
Junardanrao - 118 plateau, and in Chindwara a block of
f;]1l.u[:|k..]]:,,0,\‘il.].]1‘.:..m1 ;2 difficult hilly and brokgn grou}ld im-
J—— mediately north of the civil station and

Torat ... 1,188 extending castwards to the north and

= north-eastern frontier of the district

abutting on Seonee which has been completed by the Revenue Survey.

78. The aven of final work executed, which is all that remained to be taken up in thatdi-
rection, covers 1,188 square miles ag contributed by each
member of the party detailed in the previous paragraph.
Mr. F. B. Girdlestone, Officiating Deputy Superintendent in charge, having visited each

Final topography completed,
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assistant on his ground, inspeeted and checked their work, reports favorably of the accuracy
and style of final topography accomplished.

79.  Owing to the completion of the Sauthpooras and the intervening district of Sconer, a
new field had to be formed for the employment of this
party in the Central Provinces, so as to keep its operations
clear of the progress making by No. 4 Party, working up from the western limits of the
Chota-Nagpore Division through Belaspoor and Mandla ; consequently a new division was formed
for cmployment southwards in Balaghat, and the zemindarecs of Ryepore, Chanda, &c., with
the object of taking up all the wild, broken, and hilly tract left between the several Revenue
Surveys of Ryepore, Chanda and Nagpore Districts; a part of the country so little known or
traversed, and which it is very importaut to connect by minor triangulation with the surveyed
portions of the Central Provinces.

Triangulation in advance.

80. The scason’s triangulation thercfore lay detached in the Balaghat District, between
the meridians of $0° and 81°, and parallels of 21°15' and 22°.20". This district whicli is situated
to the east of Seonee and due south of Mandla is densely covered with forest, and is notoriously
unhealthy. The district of Seonee which is richly cultivated had been taken up and eompleted
in the regular coursc of the operations of the Revenue Survey in previous season, and the pla-
teaus or revenuc-paying portions of Baitool and Chindwara were also necessarily left to be
dealt with by the Revenue Survey.

81. A considerable distance, thercfore, intervened between the ground in which the plane
tablers were to be occupied in completing the detail survey and the country to be triangulated.
Mr. Girdlestone, therefore, detached the Senior Surveyor, Mr. Neale, with one Assistant (Mr.
A. Chennell) and a Sub-Surveyor into Balaghat to select and clear stations, to commence
observations in the southern portion of the district as soon as a sufficient number of stations
bad been cleared, and to lay out the triangulation over the northern portion, for which, the
observations would in due course be taken up by the Officiating Deputy Superintendent himself.

82. While procceding to Balaghat, Mr. Neale and his entire party were completely pros-
trated by jungle fever, and they never were free from it for the remainder of the season. The
triangulation was commenced from a fresh base of the Jubbulpore meridional series of the
Great Trigonometrical Survey in the valley of the River Wynganga, immediately in the vicinity
of Boorka, the new and temporary civil or sudder station of this district, which has only been
recently formed, Lut owing to unusual heavy rains during December and January, and the con-
stant relapses of fever from which the party suffered, the sclection of suitable points, or stations
of observation and clearing of rays in such difficult ground, was considerably retarded.

83, Tinal observations were, however, commenced by the third week in January, by which
time Mr. Girdlestone had also entered the district, and were continued on until nearly the end
of February, when, in consequence of the necessicy for reduction of Survey establishments for
finaneial reasons, 1 was compelled Lo discontinue these operations which were of an expensive
character and greatly retarded by varvious obstacles; the project of carrying on and completing
the triangnlation and the topography, therefore, of all the extreme southern portion of the
Central Provinces, has for the present heen unfortunately abandoned.

84. Observations were taken at 20 stations, from which the positions of 138 points were
obtained and 68 heights determined, over an area of
830 square miles, giving on an average one point to
cvery six square miles of ground and one height to every 104 square miles. In addition to
this, approximate triangulation was laid out, stations selected and cleared, and poles fixed over
an area of about 2,600 square miles, all of which will be lost.

Area of trinngulation completed.

85. The total cost of the season’s operations

' rations.
Cost of the senson’s operations. amonnts to Rs. £0,556,

o o

These results, considering the very short field season and the extremely difficult and
unhealthy nature of the gronnd surveyed, are satislactory, and reflcet great eredit on the zeal
and energy of Ofliciating Deputy Superintendent and his Assistants,

86.  Conscquent on the orders of Government for the reduction of the expenditure in
Reduction of the atrength of the party. this Department, the Assistant Surveyors and Sub-
‘ — Surveyors marginally named were from the 22nd April
Mr. 3. Muine, Assistunt Surveyor, 3rd grade. 1§70 transferred to the Indore State Railway for em-

J. Chennell, litto, ) [ )
» htnncgub-Sur‘vlt"y:;r.\‘. th -, ployment on survey duty, and struck oft the rolls of this
Janncdanran. Department.  The Native Doctor attached to the party
Ramchander. was at the same time transferred back to the Medieal

Gholam Mabomed, Department, and with the exception of ten of the



native establishment, whose services were absolutely necessary in the recess, all the remainder
were discharged. :

87, As it was essential that all the work of this survey should be completed and rendered
by October, prior to the final dishandment of the party
and transfer of the remaining Assistants to other
surveys, and as the professional computations and mapping remaining to be finished at the
time of the sudden decease of Mr. Mulheran were unusually heavy, I directed Licutenant
M. T. Sale, n. k., Officiating Superintendent in charge No. 4 Topographical Survey, who
was at Mussoorie on leave, to assist me in my office with the mapping of this party for the
remainder of the recess.

Reeess duties.

88. Trequent inspections of the party were made by myself at Mussoorie during the
recess with great satisfaction. The results achieved appeared to me very creditable, and
the state of the party, all that could be wished for, All the usual computations have leen
rendered in duphicate, together with—

1 Volume (Fair) General Report for Degree Sheets 1 and 2.

4 Horizontal Angle Books, original and duplicate.

4 Vertical Angle Books, original and duplicate.
22 Pages, lists of villages.

2 Charts of Triangulation for Degree Shects 1 and 2, (2 miles = 1 inch).
13 Field sections (original plane table sheets) of 1869-70. :
26 Standard maps, scale 1 mile = 1 inch, seasons 1866 to 1870.

1 Fair copy plan of Pachmari Hill, scale 4 inches = 1 mile.

89. AIl these records have been safely lodged in my office. The final report of the
Hydrabad Survey, a most voluminous record relerred to in the 109th para. of my last report,
has been got out of hand at head quarters by Captain Murray, Assistant Surveyor General, to
whom much credit is due for the able manner in which he completed so Leavy a task.

90. The fair copies, standard maps of previous seasons, having proved to be unsuited for
photozineographic reproduction, and defective in the delineation of this peculiarly difficult
ground in question, Mr. Girdlestone with his reduced cstablishment undertook the additional
task of redrawing the whole series of maps, so as to sccure uniformity of execution as well as
the size and fulness of the sheets. For this purpose, a master-hand was necessary, and with the
aid of Licutenant M, T. Sale, ®. E., whose talents as a Topographical Draftsman are of a high
order, no less than thirteen large and full sheets were redrawn in addition to those of scason
1869-70. The services of Licutenant Sale during his leave and for the remainder of the recess
were thus utilised in a most benefietal manner, and the result of his labors have elicited my
cordial approval and acknowledgments.

91. Mr. Atkinson temporarily lent from the Rajpootana Topographical Survey, and
Messrs. Farrell, Scanlan, A. Chennell and J. H. Wilson, also rendered good aid in contribut-
ing to the redrawing of some of these sheets. These Assistants are reported on in very com-
mendatory terms.

92. The whole of the Fair Standard Sheets of this Survey for the entire Sauthpoora
Range have thus been admirably executed, and are fair specimens of good topographical
delineation. .

93. By the close of Octoler, No. 2 Topographical Party was altogether broken up and
dispesed of. The accounts were closed, the Ordnance stoves and camp equipage trans-
ferred to No. 4 Topographical Party, which required . such additions and found them conve-
niently placed at Jubbulpore.  Messrs, Farrell and Seanlan were posted to No. 1 Party, Gwalior
and Central India Topographical Survey, Mr. J. Chennell to No. 5 Bundelcund Party, Mr.
Wilson, - Junior, and Sub-Surveyor Sheik Omer to No. 4 Party, Chota-Nagpore Division
Survey, and the remainder of the Native establishment was discharged.

91, The Government of Bombay having asked for the services of an experienced officer

Transfer of Mr. Girdlestone to the Bombay for the survey ‘of' the Bahrein and Khatiff Straits in

Marine Department. ' the Persian Gulf, I recommended the employment of

M. Girdlestone on this duty, and the Government of

. o India has heen plensed to sanction® his transfer tempo-

No. L':.)’_Pd“t}:g'gfsb Bzmgz:‘ig";o.‘\O“ﬁc"““" rarily on the condition that he may revert, if necessary,
to Ins place in the Department again.

95. I cannot permit Mr. Girdlestone {o leave this Department even for a_time without
vecording the high sense T entertain ol his professional abilitics and valuable services, I greatly



( 15 )

recret the loss of this officer’s services in the Department, where he had gained ripe experience
and used it with the utmost zeal and good effect. A constant speetator in his office during
the recess at Mussoorie, I had the best opportunitics for ohserving the excellent mode in
which he carried on all his duties, and I have every hope that he may again be permitted to
conduct topographical surveys under my command,

96. Extracts from Mr. Girdlestone’s report descriptive of the country surveyed and its
resonrces, some notes on the Balaghat District, as well as notes by Mr. Assistant Surveyor
Scanlan on the “ Bharias” inhabiting a portion of the Sauthpoora Range, arc given in the
Appendix.

No. 3.—TOPOGRAPHICAL PARTY.

CeENTRAL PROVINCES AND VizagaraTad AGENCY SURVEY,

97. The very wild and unhealthy nature of the country through which the oper-
ations ol this survey party has extended
for many years past, has always ren-
dered 16 desirable to adopt every -

NATIVE STATES.

Kalahnndy, Kasipur and Bustar of Central Provinees; Jey-
poor and Panchpeta of the Vizagnpntmn Agency, and Pedda-

Kimidy and Purla-Kimidy of the Ganjom Agency. Precnutionary measure to protect the
STRENGTH OF TNE PaRtY. establishment from undue exposure in
Colouct G. H. Saxton, Deputy Supdt., 1st Grade, in charge. the jungles, while miasmatic influences
Surveyors. Sq. Miles. are most active, hence the actual work-
Mr. R. W. Chew, 4th grade wr 230V pgsisted also ARG Or field season has mever exceeded
M. J. Harper, 4th grade ... o 172 intriangulating  four months, or from January to May,
Assistant Surveyors. fand interpolut- Tt has likewise been absolutely necessary
Mr. J. A. May, Lst grade ... w1928 points. to recruit the health and vigor of the
i E Aegnle | o 2 subordinates by senting them to il
Mr. W. F. Dettigrew, 3rd grado 250 climate for the recess, where the ill
Mr. W. S. Baruet, 3rd grade w170 ellects of their life in the jungles can
Mr. A. Cooper, 4th grade ... - 186 be counteracted. During the season
Sub-Surveyors. under review, the party alter recessing
Mr. R. Trewman . 261 at Ootacamund assembled under Colonel
Mr. E. Atkios - 2L G. H. Saxton, Deputy Superintend-

Mr. J. McCay .. 164 > 'y
ent, Ist grade, at Vizianagram, and
ToTaL ... 2,372 started for the field by the middle of

December.

98. The attention of the Deputy Superintendent was first directed to the completion of the
triangulation for the small unsurveyed portion of the
Saora Hills, situated immediately north of Puwrla-
Kimidy within the Ganjam Ageney, inhabited by wild Saora tribes, a small tract which has
remained so long a blank in the map owing to the political and other difficultics attending its
proper survey. This small area of about 600 square miles was successfully triangulated by
Colonel Saxton himself, and a very interesting description of these hills and of the reception
he met with from the inhabitants, by Colonel G, . Saxton, is given in the Appendix of this
veport.  In addition to this triangulation, points were fixed by interpolation from statinns
within the work of previous season, in which duty, the Deputy Superintendent was aided by

Messrs. Chew, Harper and May.

Triongulation.

99. Observations were made at 80 stations, from which the positions of 167 points and
the heights of 140 points were trigonometrically determined.

100. The area of which the topography has been delineated lay in two detached blocks,

, but in continuatiou of the detail swrvey of the previous

Senson's out-turn of topography. season. The castern portion sitnated between Latitude
18°-45' and 19°-25, Longitude 82°-25' and 83°-15, embraced a considerable part of the
dependency of Jeypoor in the Vizagapatam Ageney, the western bleck ineluded chiefly por-
tions of Bustar and estates appertaining to it, in the Central Provinces, between Latitude
19°-30" and 19°, Longitude 81°-30" and 82°:15".  The total area accomplished is 2,372 square
miles, as detailed on the lst para., which Colonel Saxton states has heen well delineated.
Various tests were applied to check the aceuracy of the details with fairly satisfactory

results,
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101. 1In para.122 of my last Administration Report (season 1868-69), T remarked on the
desirability of . connecting the old triangulation and survey of the Neilgherry Mountains by
the late Lieutenant Colonel Ouchterlony, as well as the new survey of Ootacamund now in an
advance state under the Madras Revenue Survey Officers with the Great Triangulation of India
now in actual progress, and I mentioned that Colonel Saxton had been directed to devote the

. P months of April and May before the setting in of the
18;1)0‘"0 Depurtment, No. gg5 dated 2nd Aug. 1 soon in order to effect his. This quesbtion formed

the subject of a reference from the Madras Govern-
ment, and was fully reported on in my letter marginally noted.

102. By the cud of May, the party had marched back to Vizagapatam, the nearest sea
Recess dutics. port, returned by steamer to Madras and commenced

) recess duties at Ootacamund, The following maps
and professional computations were completed :—

Computations of triangles in triplicate.

Ditto of latitudes and longitudes in duplicate.
Ditto of heights in duplicate.

Synopsis sheets and alphabetical lists of latitudes and longitudes in triplicate.
Angle books (Horizontal and Vertical) 317 pages (duplicate).

Mapping.
Standard sheets (1 inch) completed . w3
Ditto completed in part as far as survey has progressed w 6
Charts of triangulation (fair) 2 miles=1 inch . . 2
Ditto ditto for Office record e m e 2

103. The Deputy Superintendent reports that no arrears of work exist in his office.

104. The total cost of the season’s operations, inclusive of all charges, amounts to Rs.
64,431, which is larger than that of other parties, owing

Cost of th ¥ ations. J . .
osb of Wl season's operations chiefly to the higher cost of superintendence.

105. The results of the scason’s survey, viz., 600 square miles of triangulation and 2,372
square miles of topographical delineation, though nos
large, is fair for the country in question, as much as is
to be expeceted during so short a ficld season and such
difficult and unhealthy ground. The triangulation of previous seasons in advance of topo-
graphy is large, nearly 8,200 square miles, and with future additions by interpolating points
from stations visited in the conrse of the Deputy Superintendent’s progress, season by season,
while inspecting his plane table surveyors, will furnish an ample basis for the topography of
the next three seasons, so that, no further triangulation is immediately necessary.

General Remarks and programme for the
Cnswing senson.

106. The detail surveyors will, during the ensuing season, be divided into two parties; one,
consisting of four Assistant Surveyors, will complete the topography of the Saora Hills, and
the second party will oceupy ground in Jeypoor and its dependencies, between the meridians
of 82° and 83° and the parallels of 18°15/ and 1845,

107. Colonel Saxton reports favorably of all the Surveyors and Assistants under his orders,
and specially mentions Mr. Chew, who has rendered him good aid both in field and recess
duties. DMr. Cooper, Assistant Surveyor, 4th Grade, has Leen promoted to 3rd Grade from the
1st January 1871.

108, Mr. W. S. Burnet, 3rd Grade Assisiant Surveyor, transferred to this party from the
late Pegu Survey, being from age and ill health wnfhit for active duty, was, on th_e return of the
party to recess quarters, recommended fora superannuation pension, and awaits the orders of
Government. Messrs, It Trewman and B, Atkins, Sul;;-
Surveyors, resigned from the dates specfied opposite their
names in the margin.

Mr. It. Trewman, 16th September 1870,
Mr. E. Atkins, 1st September 18570,

109.  Mr. J. McCay, Sub.Surveyor, hag heen promoted to 4th Grade Probationary Assistant
Surveyor, and transferred to No. 6 Tepographical Party, Khasin and Garrow Hills Survey, from
the 1st December,



(17 )
No. 4.—TOPOGRAPHICAL PARTY.

Cnota Nacrore Division Sunvey.

110.  The abolition of No. & Topographical Party, Central Provinces Survey, having heen

NATIVE STATES. decided on (as detailed in the chort

Sirgoajal, Jushpoor and Gungpoor of Chota-Nagpore Division, of No. 2 Party, paras. 86 and 87), it

Lower Provinces; Talook Sohugpoor of Rewnh, with the Native ; sar .cssary that the operations
State of Raighur and northern portion of District Belaspoor was very nCU.SS'lil:) \ i £ pd‘ .

in the Central Provinces. of this party, which were fast drawirg

W) \ AR

STRENGTI OF THE PAmry. Square Miles, t? a close" in the (,.hotu-Nn,f.,"pow .D“l'

Triangu- Topos sion, should continue systematically

lation, graphy.  westwards, so as to embrace the country

Lieut. M. T. Sale, 1. E., Ong Depy. Supdt,, 3rd between Bliokar and Korea of Chota-

rade, in chinrge » 2,800 None. .
¢ # Surveyors. Nagpore and the Nerbudda River, com-
Mr. G. A, McGill, 3rd grade 640 2689 prising the Talook of Sobagpoor (trans-
» J. \'nmluputt Jth grade, nssmtcd Llcut. ferred by DBritish Government to the
Sule iu trinngulating PN 141 Y i
Assistant S Mabharaja of Rewah) and the northern
£six Ly . 13 : . H
Mr. A, G. Wyatt, 2ndgrade e 453 and hilly portions of the district of
» A James,  2nd 528 Belaspoor and the Zemindarees and
» ('] & Burker, 3“‘l " 399 Native Lstates attachied to it, to-
" L.R.L Ow o 281 gether with the districts of Mandla
» L R.L.Owen,4th ,, o 192 =] .
Sub-Surteyors, m the Central Provinces; for all of
Baboo M. S. Dutt . 494, which a first survey is imperatively
»w HDmt 256 called for, as the country is scarcely,
Eusuft Sherifl ., e 400 if at all, represented on our maps
TorAL .. 3,440 8,373 owing to its ivsalubrious, wild and
= e difficult nature.

111, The officer in charge of this party was therefore instructed to continue the triangu-
lation, which during previous seasons had been com-
pleted up to the western limits of Korea, Bhokar,
Sirgoojah, &ec., of the Chota- Naﬂ'pme Division, and in due connection with the triangulation of
the Ganjam and Orissa Party in the Native States of Korba, Raighur, &e., into the country
above described. A series of triangles extending longitudinally from .ﬂmllt the meridian of
82°=40' to that of 81°=15', and between the p.u'ﬂle]s of 22°=30" and 23°=15" was completed,

covering an area of 3,440 square miles across Sohagpoor and the Ummurkuntuck Range or
pl'lteﬂll From this range which is formed of a series of perfectly flat topped, broad (in some
places several miles lno'ul) forest-clad hills running in several parallel ranges so near together, that
the series of triangles could not be earried from range to range, and of so uniform a hcl”‘ht that
it was lmpocslble to see over the intervening range. Towards the northwards, howevcl the
Ummurkuntuck Range, or rather plateau countn is more broken, und by diverting the series
a little to the north, the diffiecnlly was overcome, “and finally by a few large and well conditioned
triangles the series was carried well into the Mandla District.

Trinngulation completed.

112.  This triangulation will hereafter be continued until it closes on the Jubbulpore series
of the Great anonomvtncal Survey on about the meridian of 80°, which brings it into
contact with the Kevenue Survey of the districts of Jubbulpore and Seonee already completcd

113. Observations were taken at 60 stations, from which 266 points were laid down and
72 heights of useful obligatory points were trigonometrically determined.

114. The topography completed was situated chiefly within the Chota-Nagpore division

in the Native States of Sirgoojah, Jushpore, Oodeypore

Amount of final topography executed. and Gangpore, with a small portion of the Gurjat State

of Raigar adjoining the Belaspoor District of the Central

Provinces. A description of the nature of the country passed over will be found in the Appene

dix extracted from the Officiating Deputy Superintendent’s report.  Atlas Sheets Nos, 90 and 105

are materially benefitted, and the latter almost entirely filled up, leaving but a very small area

to complete the south-west corner of the Chota-Nagpore Division, and to form a proper junc-

tion with the old Ganjam and Orissa Division Survey. The total area of final survey completed
amounts to 3,373 square miles, as detailed in para. 110.

115, Licutcenant Sale reports that the quality of the detail topographical survey executed
is good, and has been very carvefully tested in the field.

116. The total cost of the season’s operations amounts to Rs. 43,763, inclusive of the
Cost of the sensou’s operations.  cost of triangulation in advance of topography.

117. Aftera long march through the extreme length of the Division, the entire party
- reached recess quarters at Dorundah late in the month
of May. This survey having now extended so far
westwards, and occupied the Central Provinees jurisdiction, the head quarters for recess will

Recess dulics.
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he removed for the future; Jubbulpore forming the rendezvous and most convenient depdt to
march from. The recess duties will be removed to Mussoorie, where it is most desirable not
only to recruit the health of the party, for so many years isolated in unhealthy tracts, hut for
the purposcs of departmental supervision and amalgamation with other excentives, whereby
alone Lixcellcnce of style and uniformity of rendering the results for publication can bLe
attained.

118.  The usnal professional computations and fair mapping have been completed, viz. . —

2 IHorizontal Angle Books in duplicate.

2 Vertieal ditto ditto.

Computations of principal and secondary triangles, latitudes, longitudes and heights, with
synopsis of results, (duplicate).

Computations of principal and secondary triangles, latitudes, longitudes and heights, with
synopsis of results, fair for General Report volume copied in part,

Mapping,
Standard Sheets (1 inch) e ves 9
Exaggerated for veduction (1 inch) ... o 1
Chart of Triangulation, seale 4 miles = 1 inch .., 2

119. During the field season, the health of the party was not so good as usual, partly
cansed by the lateness of the rainy season of 1869 and partly by the unusual amount of rain
which [ell in the cold weather, but principally by the very unhealthy nature of the country
under survey. The jungles of Mahtin and Northern Belaspoor have an evil reputation, and
although there were no cases of a very malignant type of fever, yet there was scarcely a single
individual in the Deputy Superintendent’s camp who escaped without being more or less
attacked, and in most cases by a fever over which quinine scemed to have no effect. The
healthy platean of the Chota-Nagpore Division having been left behind, greater difficulties
have to be expected, Lieutenant Sale states, both in the nature of the ground to be surveyed,
the health of the Surveyors and the supply of labor, than hitherto experienced.

120. Lieutenant M. T. Sale, the Officer in charge, suffered severely from the effects of
malarious fever contracted in the jungles above described, and was consequently compelled to
seek complete change of air, for which purpose he obtained two months’ privilege leave to visit
Mussoorie ; I therefore availed myself of his presence with the other Topographical Parties
recessing in the hills, to procure his assistance in the completion of the fair mapping and
redrawing of several sheets of the late Mr. Mulheran’s Survey for the reasons already ex-
plained in para. 90 of this report, and the aid thus rendered by Licutenant Sale has proved
most advantageous in every way, and will enable me to publish new editions of the whole of
the Sauthpoora range sheets in a greatly improved form and in one wniform style.

121.  During the employment of Lieutenant Sale on the above duty from June to October,
the routine recess work at Dorundah was conducted under the immediate superintendence of
Mr. G. A. McGill, the Senior Surveyor attached to the party, with great judgment and dis-
cretion.  Lieutenant Sale remarks in high terms of praise of Mr. McGill, and the efficient
assistance he renders both in field and recess duties at all times. Mr., MecGill baving also
qualified by length of service, was promoted to fill an existing vacancy from 3rd to 2nd Grade
Surveyor [rom the 1st January. Mr. A. James has also been reported very favorably on, and
was promoted from 3rd Grade to 2nd Grade Assistant from the lstof September 1870, having
served three years and eight months in his old grade.

122. The resulls obtained, viz., 3,440 square miles of triangulation in advance and 3,373
square miles of topographical delineation, is exceedingly
good ; in such a country, alarger out-turn could not have
been expected cven under more favorable circumstances, which is highly creditable to
Licutenant Sale’s exertions. The expenditure of the party has also been well controlled, and
contrasts favorably with that of previous seasons.

Genernl remarks on the senson’s out-turn.

123. The triangulation during the ensuing season will be extended northwards from the
parallel of 23°-15' through the Talook of Sohagpoor be-
longing to the Native State of Rewah, and will connect
with the triangulation of No. 5 Topographical Party, Rewah Survey, about the parallel
of 23°-45". The detail parties will be employed in the northern portion of the Belaspoor
District between the meridians of 82° and 83° and north of Korba and Tartuma.

Programme for Lhe cwitent ficld season.

124. Major G. C. Depree, Deputy Superintendent, 1st grade, .\vho had for many years
I conducted the operations of this party, returned from
':"{“z;gﬂnl‘.')f‘“’“‘;“"t|N7"“ﬁ°““°“ No. 483,  furlough on the 9th December 1870, was re-posted to
tated 30th Decenther 1570. this party, relieved Licutenant Sale on the 9th December

1870, and is now conducting the operations.
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125. Owing to the reduction of the Department for financial rcagons, Lieutenant Sale’s
transfer to the Public Works Department has been
sanctioned by Government from the month of March
next, and he is, pending his transfer, employed at my
licad quarters in redrawing the hilly ground of a few of the remaining fair maps of No. 2
Topographical Party, Central Provinces Survey, a duty for which his artistic talents asa
delineator of ground specially qualify him. I avail myself of this opportunity to bring to the
favorable notice of Government the good services rendered by Licutenant Sale during the
44 years he has been attached to the Topographical Survey Department. He possesses superior
professional qualifications, and has always proved himself a valuable executive officer. His
well known talents as a topographer have been turned to excellent account in training
subordinates and improving the style of mapping of both No. 4 and No. 2 Parties, and I
regret exceedingly the loss of his serviees to this Department.

Home Department, No. 323, dated 3lst
August 1870,

126. Captain W, F. Badgley, Assistant Superintendent, having returned from furlongh*
on the 20th Januavy, has been posted to this party,
*@. O, No. 1230, dated 23rd December 1868, which required a Military Assistant.

No. 5,.—TOPOGRAPHICAL PARTY.

BunpeLcunp Survey.
127. The operations of this party for the season under review lay within the Native
States of Bundelcund marginally
named ; the topographical details taken
up extended westwards from Longitude
80°=30", between the parallels of
23°=50" and 25°, and the triangulation

DUNDELA STATES.
Tunnah, Chutterpoor, Dijawar, Adjegurh, Jusso and Chirkaree.
* STRENGTH OF THE PARTY. Sq. Miles.
Capt. R. V. Riddell, n, B, Dy. Supdt, 3rd grade, in

charge. 1 dv v, ctended westward
Licut, J. R, Wiliner, Prohationary Asst. Supdt. 116 m ‘anc.e was extenaed westwards
from Longitude 80° to 79° between the
Surveyor. parallels of 24° and 25°=15".
My, A, Chamarett, 2nd grade ... 334

128. The petty states through

Asst. Surveyors. . N
a3 Which the survey was carried had been

Mr. A. J. Wilson, 1st grade

. C.F. Humer, 2ud grade 104 suffering during the past year from
. C Kirk,':!l'd.g"ﬂllc 259  famine, and a good denl of sickness
DA e T E R e partions of th
. W, H. Lilley, 4th grade ... 240 country. The ground was diffienlt for
Sub-Suroegors. detail survey, being a succession of

Nubee Bug a5 long, parallel, forest-clad ridges and
Prem Ruj 204 Vvalleys, running from north-east to
Aliaol Ruhim 347 south-west, formed by the Bundair and
Abdool Ruliman 136 Bindaichal Hills, through which the
TortaL 2053 Cane or Kian, Patna, Sonar and Biarmi

129.

Aren topographically delineated.

Rivers run, a tract which required
careful survey on getting at the details.

The area of topography completed covers 2,953 square miles, in addition to which twa
large scale surveys (12 inches to the mile) of the forts
and towns of Punnah and Adjegurh have been com-

pleted.  The topography was carefully tested and examined in the field by echeck routes, and
the Deputy Superintendent in charge reports very favorably of the accuracy of the work.

130.

Triangulation in advance.

The triangulation was completed over an arca of 3,052% square miles, of which 700

square miles bad been partially fixed and laid ont during
the previous season.

Sq. Miles. The points in advance are there-
#Ty Captain Riddell ... 1,067 fore nmple.
By Licutenant Wilmeor ... W 716
Mr. Chamarett vee ... B0O . .
Hamer "o _ 131, Observations were taken at 56 stations, from
—  which 325 positions were determined, or one point to
ToTAL ... 8,002

every 9% square miles of ground; 872 heights were
trigonometrically determined, of which 220 were of

cohligatory points, the general average being one elevation for every 34 square miles,
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132, The usual professional computations in duplicate, with the exception of the anele
Recoss work. boo](s, which still r.emniu for transeript, were comple:ed
during the recess, viz. :—
2 Sets computations of triangles, latitudes and longitudes of 1st and 2nd clags seconda
Points, computations of heights. 34
1 Fair copy General Report, volume II, for half Degree Sheets X and X1I.

Maps and Charts.

8 Tair standard maps (scale 1 mile = 1 inch).
2 Plans of Adjegurh and Punnah (scale 12 inches = 1 mile),
2 Charts of triangulation (seale 2 miles = 1 inch).

81 Published sheets (1 inch) of Rewah and Bundeleund, colored.

133. The total cost of the season’s operations amounts to Rs. 55,267-5 on the out-turn
Cost of tho scason’s operations, of final survey and triangulation in advance,

134. This party has executed a very full season’s work at a very moderate cost. Captain
Riddell has carefully supervised the work of bhis
i subordinates, and taken an active share in both field and
recess duties, and the very moderate cost attained is entirely due to his exertions in keeping
down the expenditure of the party in the field, bing

Opinion on the senson’s work.

135. The progress of the recess duties was carefully watched by myself, and frequent
inspections made of the office of this party with great
) i satisfaction, and I have full reliance on the general
results which have been very admirably brought up, displaying great care and judgment on
the part of the officer in command, as well as laudable zeal and assiduity on the part of the
subordinates. The amount of work rendered, proving a very arduous season’s labors.

Inspection of the party.

136. The Deputy Superintendent reports in favorable terms of the services rendered by
Lientenant J. R. Wilmer, Probationary Assistant
Superintendent, who was posted to the Department
i ) under the orders of Government marginally noted. This
was Lieutenant Wilmer’s first season in the field, and during it, be has ably assisted Captain
Riddell in every duty connected with the working of a survey party in difficult ground, and
has taken a full share during the recess in the season’s fair mapping and professional computa-
tions. This promising officer having passed a most successful examination on the completion

. ] of his year’s probation, was confirmed in his appoint-
thf;iz?cl?g\'cﬂil;:lig?&t. No. 3289, dated  pont from the 28th August 1870 by the orderspgf the

Government of India noted in the margin, ‘

Home Department, No. 276, dated the 24th
August 1869.

137. Mry. A. Chamarett, 2ud Grade Surveyor, has rendered very efficient service, and the
Deputy Superiutendent reports in high terms of praise of the satisfactory and able manuer in
which this Surveyor has assisted him.

138. Mr. Chamarett, alter 18 years’ arduous field service, has been transferred to do duty
in my Head Quarters Office, to assist in the drawing, compiling and geographical ex-
amining branch, where the services of properly qualified and experienced Surveyors are much
needed. ’

139. During the current season, this party will complete the topography of the unsurveyed

. “ portion of the Native States in Bundelcund, between the

Future operations of the party. meridians of 79° and 80°, connecting on the north

with the Humeerpoor and Banda Districts of the North-West Provinees, on the west with the

portions of JThansce, together with Jeithpoor and Mahoba Pergunnahs, and interlaced portions of

Ooreha and Charkaree, Bundela States, executed by the Revenue Survey Branch, under the late

Lieutenant Burgess in 1857, and on the south with the districts of Sangor and Dumoh of the

Central Provinces, the revenue survey of which is also completed. The whole of Rewah and

Bundeleund of the Central India Agency will thus be provided for, filling up gaps in the
Atlas of India, which have so long remained blank in Sheets Nos. 69, 70, 89.

140. The cxtension of the operations of this party to the Bhopal State, under the Central
India Agency, having been approved by Goveroment

Tide Home Departinent Order, No. 413,  4rders marginally cited, and the Deputy Superintendent
dated 28th October 1870. baving made arrangements for the accomplishment of
the topographical details of the entire unsurveyed area in Bundelcund by the bulk of his estab-
lishment, under bis Military Assistant, has broken ground himself in Bhopal, and commenced
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triangulating in advance in this Nalive State from the cast, -emanating from the Great Longi-
tudinal and Great Arc Series of triangulation of the Great Trigonometrical Survey, near the
Saugor boundary, from which limit, a new division has heen formed for the party, bounded by the
parallel of 234° North Latitude, joining on the 1st division, Gwalior Survey, as well as with the
7¢h division, Rajpootana Survey, and extending southwards to the parallel of 21°-30' to the
northern limits of Khandeish, embracing westwards portions of Holkar’s territory, Indore,
Mhow, Dhar, Amjhera, &e., to the meridian of 74° Longitude, so as to complete all that
remains of the Rajpootana Agency in that direction.

141. This forms a compact and convenient division of territory [or survey by this party,
comprising sheets 53 and 36 of the Atlas, and is only separated from the old ground in Bundel-
cund by the Saugor District, whilst it leaves ample area for both the 1lst and 7th division
parties for many years to come.

No. 6.—TOPOGRAPHICAL PARTY.
Kuasia aNp Garrow IHiLLs Survey.

142. In paragraphs 172 to 176 of my last report on the administration of the topo-
graphical surveys of Indi

Garrow nnd Naga Hills, North-Eust Frontier. ;’eml,“.k «d in d )t, i tl 1 & . I

STRENGTIN OF THE PAnTy. arke (.e aloon the CIr'.

i Observed ab 10 stutions and sclected  cumstances which had led to an

Major Godwin-Austen, Depuly ; uud cleaved others ; completed also 515 entire alteration, under the orders

Supdt., 2nd grade, in charge. 1 ?:.l:-ll:.“:;-qll;”lcs of reconnoissance on §  ofthe Bungal Government, in the

Licutenant R. Beavan, Assistnut{ Employed on triangulation, observed plull of Ol’erﬂtions laid down for

Superintendent. at two stations, this party, as detailed in the mar-
Surveyor. gin, and which necessitated its
Mr. X, A, Belletty, 16t grde. { Observed nt 12 principal stations and ~ diversion from the Naga Hills on
selected nnd cleared others. the extreme east to the Garrow
Assistant Surveyors, Hills on the west. This clmnge
. Oul . ‘Sq. Mls.{ Also 650 square miles of rough ro- caused the loss of much valuable

M. M. J. Ogle, 2nd grade 335 1 connoissnnce and some triangulation, time at th v 't
» Do J. W. Doran, 4th { Also 190 square miles of rough re- {or _b N € senfon- most favorable
e » " 511§ commaissmmee, or survey operations, and threw
3. H. Wilson, 4th grado 384 the main strength of the party at
. W. Robert, 4th grade 30 a late date into ground which had
Sub-Surveyors. not been either reconnoitred or
- Sq. 31715. triangulated in advance, and in

asirnddin 1 i 1
Nasiruddin - which the delineation of topogra-
phy could not consequently e at
Toraz ... 1,201 once taken up.

143. Under these circumstances, Major Godwin-Austen, Deputy Superintendent in
charge, with the Assistant Superintendent (Lieutenant
Beavan), and Senior Surveyor (Mr. Belletty), entered
the Garrow Hills very late in the season, and commenced under the personal co-operation and
valuable assistance of Lieutenant Williamson, Deputy Commissioner, triangulating from the
meridian of 91° procecding westwards, keeping between the parallels of 25°-10/ and 25°-30°
to fill up the southern portion of this long untrodden and totally unknown hilly tract.
Unfortunately, Lientenant Beavan’s health failed completely while “on this duty, and being
unable to render any real assistance in the field, was sent down to head yuarters [)y the oflicer
in charge, preparatory to a general reduction of the establishment and to the entire
stoppage of the operations to meet the financial diminution of the department estimate,
The Deputy Superintendent and Mr. Belletty accomplished an area of 450 square miles
clearing and observing at 22 hill stations, which was effected with great ease and ad\'an-,
tage as far as the political aspeet of the duty was concerned, under the admirable arrangements
and indefatigable exertions ot Lieutenant Williamson who accompanied the party throughout,
and gave great promise lor the satisfactory completion of the whole tract occupied lTy the
Gnirrows, which, for politieal reasons, has so long defied all attempts to penetrate and des-
cribe it.

Trinngulation executed.

144. In addition to the above, Mr. M. J. Ogle, Assistant Survevor, who was detached in
North Cachar, executed some trifling triangulation in connection with that of previous scasons
towards the Eastern ov Munneepoor Frontier, by which a few peaks in Munnecepoor and South
Cachar were fixed.  The entlire results of the season’s triangulation obtained from observa-
tions made at 44 stations determined the positions of 120 points and 53 heights,
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145. The altered conditions under which the party had to work necessarily affected the

. : : employment of the detail sarveyors, and pending the coma
m“l\“l'ﬁ'l“m‘if""““°““'°d' and final - topography  plation of some triangulation i21 the an‘m\v }Tills, they
were sent out in varions directions to square up the topo-

graphy of previous seasons to the boundaries of adjoining States and Distriets, so as to utilize
the triangulation as far as possible, which had been completed in North Cachar and along the
northern and southern face of the Khasia Hills, after which, they retraced their steps “weat-

wards, entered the Garrow Hills, and helped in laying down the southern boundary on
Mymensing.

146. The total area of topographical delineation completed amounts to'1,291 square miles’
of which 850 square miles on the 4§ inch seale includes portions of the Naga Hill District and
North Cachar, 152 square miles on the inch scale in the Khasia Hills, 77 square miles on the
§ inch scale in the Kamroop Distriet, and 712 square miles on the } inch scale along the
southern face of the Garrow Hills, including a survey of the boundary between Pergunnah
Shooshung of District Mymensing and the Garrow Hills, on a scale of 2 inches to the mile.

147. A reconnoissance was then execuled on the reduced or } inch scale of the most diffi-
cult part of the so-called Independent Garrow Hills, occupied by the most unfriendly natives
of about 705 square miles, and a very fair sketch of the country produced with far greater
facilities afforded by the inhabitants than could have been expected, also in North Cachar and
on the Muvneepoor Iontier, an area of 650 square miles was finished in detail.

148.  Major Godwin-Austen having for some time been an applicant for furlough to Europe,
was delayed for a eansiderable period, and at length obtained it for two years, in the month of
April 1870, but was then obliged to defer availing himself of it, asit was essentially necessary
for him to complete the field work undertaken in the Garrow Hills, and which no one else
could well take up at that time. Being, however, compelied to avail himself of the farlough
allotted to him within a fixed period of the date of the General Order appearing, this officer,
on the 26th March, delivered over temporary charge of the party to the senior Surveyor on the
spot, Mr. N. A. Belletty, who, after bringing the operations to a close, was instructed to
break up the Native establishment in conformity with the Financial Orders for the aboli-
tion of the party, and having disposed of all superfluons hands, brought down the
European portion of the party t» head quarters at the Presidency on the 10th July 1870,
where the recess duties were conducted under the personal supervision of Captain Murray,
Assistant Survevor General attached to my office, at a much less cost than they could have
Leen at Cherra-Puonjee.  In this office also, great facilities were afforded in bringing up the
mapping and computations by the reduced establishment, and under the circumstances of the
loss of the officer in charge and the Military Assistant. At the close of the recess, it was
contemplated to abolish the party altogether under the special orders of the Government of
India to that effect.

149. During the recess the following computations

Recess duties.
and maps were completed :—

Computations in duplicale.

Triangles . .. 228

Latitudes, Jongitudes and azimuths e 45

Heights 45

Angle books (fair) horizontal and vertical .., e ... 364 pnges.

Abstract of ungles . e ... 060 pages in duplicate.

Mapping.
5 sheets, completed.
{ 2 do., partly do.
Exaggerated maps for reduction to § inch scale ... 13 sheets completed.
Boundary survey (2 inches=1 mile)... w1 fuir teace in 2 sections.
Charts of triangulation (} inch) .. 1 fair copy and 4 for office use,

Standard maps (4 inch scale)

150, The total cost of the party for season amounts to Rs. 45,043, of which Rs. 8,973 i9
due to contingencies, always excessive in these hills
owing to the unreasonable cost of local labor and the
trifling nmount of work performed for the highest possible rate of monthly wages, daily rate of
labor not heing procurable at all.  The expenses were confined to the lowest limits by the dis-
charge of every hand at the earlicst possible moment.

Cost of the senson’s operations,

151. TIn order to meet the necessity of the period for reduction of establishment owing to

the Gnancial difficultics of the Government, Licutenant Beavan, Assistant I&upi{mtcndcnst, was
s Departent, No. 163, dated 11th transferred® for emplnlvmvnlt in the Revenne Survey
M:v‘{l:;‘l;.l spartme, 70 e Branch of the Department (rom the 1st March 1870,

and no officer was appointed to fill his place, so that, the salaries of a Deputy Superintendent
and Assistant Superintendent were saved for seven months of the year.
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. 152, The loss of Major Godwin-Austen’s services at this eritical juncture was exceedingly
inconvenient and detrimental to the work in hand, as no officer was so well suited for conduct-
ing diflicult explorations and making rapid reconnoissances of & country hoth physically and
politically opposed to such operations, The Deputy Superintendent has done excellent service
in these eastern hills, and I much regret his departure even for a time.

153. T am much indebted to Captain Murray for his supervision over the recess duties
in connection with this party whilst in Calcutta, which he performed to my entire satisfac-
tion,

154. Mr. N. A. Belletty merits my commendation, and has rendered good service as a
triangulator in the field as well as a computer and excellent office assistant in the recess; and
although but little effective work has been accomplished during the season nnder review, he has
had a most anxious time and considerable difficultics to overcome. The small out-turn is in
no way attributable to the establishment or to this department, but to unfortunate circum-
stances and counter orders, over which he had no control,

153. The Government of Bengal having very strongly urged the continuance of these opera-

Fabure operations of the party tions for the completion of the Garrows and the remain-

o ing unfinished portions of the Naga Hills, as so obviously

desirable, induced the Government of India to consent to the same, with an establishment on a

wFinmneial Resolution, No. 1976, dated 18th reduced footing, for which purpose an extra grant of

Tuly 1870, > S0 ’ Rs. 25,000% has been made for the ensuing financial

year, and the European nuclcus of the party has there-

fore been vetained and sent back to prosecute the work, after recruiting its native establish-

ment, the whole of which had been previously discharged in the Dbest way practicable. The

extra expenditure entailed by these expensive operations are to be met out of the general

savings from the department, and I trust, with rigid economy that the object in view may
be carried out.

156. The survey of the portion of the Munneepoor houndary conterminous with the Naga
Hill District, which, owing to various difficulties and misconception of orders on the part of
the Assistant Surveyor deputed to perform this duty, could not be executed last year, a party
. as per margn has again been detachd specially to un-
Mr. I:{'Il{?l':"c]:t ZXE}F“““’ Assistnt Surveyor.  goptake the Loundary survey, to co-operate with the
: ' " " " Deputy Commissioner of the Naga Hills and the
Commissioner deputed by the Government of Bengal to adjust the Munneepoor and Naga
Hill District boundary. Aflter completing this special duty, the Assistants have been directed
to proscente the usual scale survey or to make a recoanoissance of the Naga Hill District left
undelineated last year, or of as much of the conntry between the meridians of 93° and 94°, and
parallels of 25°-30" and 26°-30', as can be aceomplished.

157. Mr. Belletty with the head quarters camp started from Calcutta on the 23rd
November and proceeded vid Mymensing to the southern face of the Garrow Hills, entering
the hills near Dalloo due south of Tura, the head quarters of the Deputy Commissioner. No
triangulation in advance as a groundwork or basis for topographical delineation being ready,
his first attention will be directed to the selection and clearing of stations. After the triangu-
lation has been laid out, a reconnoissance will be made of the south-western and western
portions of the Garrow Hills, or of all the country in the vieinity of Tura and south of it
to the plains of Mymensing, and westwards to the bonndary of Pergunnah Khurribarree of
District Goalparah, which, T trust, will bring nearly the whole remaining tract under sume sort
of delineation or triangulation.

158. DBy the returnt of Captain Melville, Deputy Superintendent, 2nd grade, from farlough

Co. 17 dated 20th to Llurope on the 5th January 1871, T have been en-

J“‘*““{_“:_‘;“m?fl‘“"‘“°"t’ No. 17, dated 20th  gpled to place a competent officer in charge of this

' ’ party ; he has proceeded wid Mymensing to join the

head quarters camp now in the vicinity 9[' Tuara, and will, it,. is hope(_i, be able to carry out
the programme so well laid out and partially executed by Major Godwin- Austen.

159. The strenglh of the party for the current season will be as per margin; hut
) . . . the work is difficult and mauy things
Captain A. B, Melville, Deputy Superintendent in charge. arise to ]lrevent cven fair progress for

Surreyor the money expended; except for the

Mr. N. A, Bellctty. cordial co-operation and agsistance ren-

. Assistant Surveyors. dered by both the Commissioner,Colonel
M, M. 3. Ogle. Mr. J. McCay, Probationer. Haughton, and the Deputy Commis-
. PUJOW Doren. » It AL dibson, Probationer.  sioner, Licutenant Williamson, nothine
» W Robert. could be done.  The best ucknowledg?-
Sub-Surveyors. ments of this department are due to

Nasiradeen and Daliludeen. the above officers.
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No. 7.—TOPOGRAPHICAL PARTY.

RaspooTANA SURVEY.

NATITE STATES. 160. The field operations of this
Tortions of Jeypore, Jodhpore, Udeypore, Serrobi, Tonk, Kotal,  party were resumed towards the end of

Boondi, and Ajmere. November.
161. The ground for detail survey previously triangulated as described in paragraph 183
SrRENGTH OF THE PARTY. of last report was situated in the Native
Captain George Straban, R. E., Deputy Super- - States of Kotnh, Boondi, Jeypore, and
intendent, 3rd grade, in charge. U(leyl)ore, within the (le,‘:l'ce square
H. Horst, Esq,, Assistant Supcrintendent, 1st formed by the meridians of 75" and 76°
grade. Square ) ﬁnfl the parallels of 25° and 26° com-,
Assistant Surveyors.  Miles. P“Sﬂl. in Atl.as S].leet 34, The topo-
Mr. E. S. P. Atkinson, Ist grade ... 270 Mtﬁ,a,,?l’,ﬂfffo‘::‘ o»  graphical delineation of 2,066 square
» R.Todd, ond , .. 313 miles was completed, of which 52
» C. Tapsell, 2ud ., .. 28 square miles overlaps into the work of

7
(Also employed on the  the Gwulior and Central India Sarvey
)

rvey ot the citi P1: b ro N
o EKitchen,  ad o, .o 18] GRS aloug the meridian of 76° Kast Lon-
» W.Stotesbury, 3rd , .. 167} i and  plan of gitude, \\fhlch was neclcssm-i]y taken up
. Mount Aboo. to establish a good junction between
» W. McNair, 3d , .. 461 the work of the two parties, In addi-
Sub-Surveyors. tion to this, the survey of ity of
Kalkn Persnud . 105 s, the survey of the city of
Hurloll Singh a0 Kotah, 387 acres, and city of Boondi,

628 acres, on the large scale of 12
inches to the mile, was completed. A
detached survey of the sanitarium and
adjoining plateau of Mount. Aboo was likewise commenced on the large scale of 6 inches
to the mile, on the special requisition of the Governor General’s Agent, which has been
under progress during the greater part of the recess, the triangulation having been laid
down by Captain Straban himself, connected with the Great Western Longitudinal Series
of the Great Trigonometrical Survey, and this officer having likewise started the topo-
graphy, and carefully instructed two well qualified assistants in the style of deli-
peating the difficult ground on this scale, left them to reside at Aboo until the whole
survey was completed, which, I am happy to state, bas just been accomplished during the
current season. The map of the northern portion admirably drawn by Captain St:ahnn
has been rendered to this office and has been reproduced. The other portion will now be fair
drawn, and the entire map published without loss of time..

TorAL .. 2,066

162. The triangulation of the general operations in advance was extended westward from
the meridian of 76° from the Arumlia Meridional
Series of the Great Trigonometrical Survey, between
the parallels of 25°-5' and 26°-5' through portions of Udeypore, Mairwarra and Ajmere, and a
series of 1st class triangles alony the meridian of 74° emanating from the side, K:imrngnr Hill
Station, to Raonak Hill Station of the Karrachi Long‘ibudinal Series, Great Trigonometrieal
Survey, forming a quadrilateral and hexagon, was laid out and observed, covering a total area of
about 3,537 square miles. Ol)servut.lons were taken at 62 stations fixing the position of 57)
points, ot 1 point to every 6 square mlles of ground, and 431 !u-ights were determined trigono-
metrically, giving on an average 1 height to every 8 square miles of ground.

163. All the topographical delineation was duly examined and tested in the ficld by check
routes, and the Deputy Superintendent reports well of
the general style and accuracy of the work completed
by every member of the party. The ground was for the most part easy and open, and 1t has
been very carefully and well shown on the maps.

164. Reccess duties commenced at Mussoorie on the 1st May 1870, when the usual com-
putations, fair maps and charts as follows were completed, viz, :—
9 Principal triangles,
116 Sccondary  do.
| 937 Second class do.
168 Deductions of latitudes, longitudes and azimuths.
227 Pages of horizontal angles.
132 Do. of vertieal do.
l 2 Figures reduced Dy least squares.
{ [ 11 Miles of traverses.
Standard maps, plans and charts.
2 Standard maps (1 inch) completed.
3 Standard maps (1 inch) half finished.
2 Plans of the cities of Kotah and Boondi on 12 inches to the mile, drawn for redue-
1

Trinngulation in advance of topography.

Ficld work examined.

IN DUPLICATE.

tion to half scale.
Sheet plan of part of Mount Aboo (6 inch scale).
90 Copies of published sheet maps, colored.
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165. In addition to the above, the general report volume of Degree Sheet 5 and chart
of triangulation have been partly completed, and a very complete volume of the report on the
triangulation of Mount Aboo prepared and furnished.

166. The total cost of the season’s operations from lst October 1869 to 30th September
1870 amounts to Rs. 42,563, of which Rs. 7,458 is due
to the large scale survey of Mount Aboo. The average
rate per square mile struck on the above outlay, including charges for the triangulation in
advance, and as well as the separate survey of Mount Aboo, is Rs. 24-3, or setting aside the
cost of the latter, the average rate for the 1 inch scale survey would be Rs. 20-10 per square
mile. :

Cost of the season’s operations.

167. The out-turn of the season, »iz., 2,066 square miles of topography and 3,537 square

. , miles of triangulation, together with the large scale

peﬁl‘:'t:::“ on the sensow’s out-turn and ex- jr,notant survey of Mount Aboo, is exceedingly good,

while the expenditure, Rs. 50,020-14, for the whole

year is very moderate, These results reflect great credit on the management of Captain

George Strahan, Deputy Superintendent in charge of the Survey, and prove, that by vigilant

personal supervision and rigid economy, he has secured a maximum amount of excellent work at
a moderate cost.

168. During the recess, this party was repeatedly visited and inspected by mysclf, and it
Inspection of the parby affords me the greatest satisfaction to bear testimony
nepeekior ¢ pariy. to the ability, zeal and systematic regularity with

which Captain George Straban conducts all the duties entrusted to him. I have repeatedly
had occasion, in my annual reports to Government, to draw special attention to the excellent
o services of this able officer, and my opinion of his
d Home Department Notification, No. 462, yylyable services are strengthened by his continued
ated 19th December 1870. .
. employment. Captain George Strahan was promoted
to 2nd Grade Deputy Superintendent by the orders cited in the margin.

169. Mr. H. Horst, Assistant Superintendent, has ably assisted Captain Strahan in
every duty both in the field and recess. He is a most efficient, painstaking and zealous officer,
and merits my best commendations,

170. I was much pleased to observe the steady application of the several members of this
party to recess duties during my visits to Captain George Strahan’s office. Messrs. Kitchen
and Stotesbury ave specially selected as deserving of praise for their suceessful exertions with
the Aboo Survey, and Mr. Mc¢Nair is likewise lughly commended. Mr. Kitchen has received
promotion from the 1st January, the date of his completing the usual qualilying period of
service in his former grade.

171. The entire establishment is in a high state of efficiency. All the records are in per-
fect order, and the Deputy Superintendent has thoroughly succeeded in imbuing all his assistants
with the zeal and energy which form so conspicuous a characteristic of his administration of
this party.

172. During the current field season, the principal triangles will be extended from the
meridian of 74° and connected with the Goorhagurh
Series, Great Trigonometrical Survey, near the town
of Ajmere, and to the north of that place for Degree Sheet 12.

Future operations.

173. The large seale survey of Mount Aboo has already been prosecuted to completion, and
the topographical delineation of the country southwards of the regular survey of the Rajpootana
States to the parallel of 25°, and from Longitude 76° westwards to Longitude 74°-30
through portions of Boondi, Kotah and Udeypore, will be taken up.

174. Captain A, E. Downing, Assistant Superintendent of Survey, who obtained fur-

v Vide Home Demtment Notifieation lough to Iurope on the 12th December 1868, re-

No. 478, duted 20th Decober 1870, twned to India on the 10th December 1870,% and

owing to the Financial reductions in this Department,

his services were placed at the disposal of the Department Public Works from the 1Gth
December 1870.

175.  Extracts from the Deputy Superintendent’s report ave given in the Appendix.

Sunviyorn Grneral’s Orrick, } H. L. THUILLIER, Colonel,

The 18¢h Janwary 1871, Surveyor General of India.
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APPENDIX A,

REMARKS PROFESSIONAL, GEOGRAPHICAL, & STATISTICAL,

Yy
EXECUTIVE OFTICLERS.

Latract from the Narrative Report of LiputeNaNt CuaRLEs STRAHAN, in charge No. 1, Thpogra-
phical Partly, Gualior and Centlral India Survey,

The portion triangulated this year was in the southern half of Degree Sheet IX, the
greater part of which is now ready for plane tabling,
as well as northern part of Degree Sheet VIII.  There
has been no principal triangulation this season, as my
work was all round the Sirenj hase line, and consequently, included stations belonging to four
Trigonometrical series, so that it was only necessary to hreak up the large triangles, and to fix
intersected points. I found some difficulty amongst thestations of the Karachi longitudinal
series, from the trees having grown up to such an extent that several of the rays were no
longer visible, At Losalli Great Trigonometrical Survey, from }\'lllcll there should have
been five principal stations visible, I could only sce one, even \V.ltl) eliotropes, all th.c other rays
Leing now olscured Dby trees. Rampd Great TrlgOnorpeh‘lcal Survey and Tinsia Great
Trigonometrical Survey had hoth been dug up, but some of the masonry of the platform was
found sufficient to enable me to judge of, where the mark-stone was, within I should say, one
or two feet at the outside. On most, I found the masonry pillar built over the mark-stone
according to the orders received from the Superintendent, Great Lrigonometrieal Swrvey.
I have sent to the Great Trigonometrical Office a memorandum showing the state in which I
found the different Great Trigonometrical Stations I visited. The country in which Tinsia Great
Trigonometrical Station and Agar Great Trigonometrical Station are situated, is by no means
suitable for triangulation, and it was only by means of very close reconnoitring that I could
fix on stations. I had not time this year to observe from these 2, but I anticipate consideralle
difficulty in picking up poles or trees in their neighbourhood. The whole place is one mass
of jungle, with small bills all about the same llclght_:, a_ml.undulntmg. ground, with a few large
khos or valleys intersccting it. The village of Tinsia is now quite deserted, a ruined fort
being the only remnant left of it. There arc no other villages near, and it was only after some
hours’ search that I found the station ; my guide never having heard of it. There was also
rather troublesome work about Jajon, Hatni, and Ramnager Stations, but I was enabled to get
more commanding situations (or observing {rom. About Sironj, the country was of quite a
different character, being highly cultivated and open ; but as it was very flat, it neeessitated
making more Lst class secondary stations, than would have been the case otherwise,

* * * * * * * * %

NATIVE STATES.
Gwalior, Tonk, Kota, Boundi, &e.

Another thing was the unhealthiness and great want of Lr_nod drinking water in parts of
the country, more especially in Licutenant Holdieh’s 2nd table, No. 126G, the western horder of
the Shahabad jungles.. This and the section on the east, No. 128, are very llat, and, except in
the neighbourhood of the few villages, where therc is a little Cllltl\':\(vlull,.:l‘l'O covered with
jungle.  In the carly part of the season, high grass added much to the .(ll“](’,llltl\'.(_‘)f survey
operations. Through the western oue, ran geveral streams of water lined }\'1th beautiful green
trees and under-growth, forming a strlkmg‘ contrast to the hurnt-up arid appearanee of the
jungles around them.  The water 1s beantifully elear and apparently good for drinking pur-
poses, but i’ constantly used, fever was sure to ensue. I (lttl'll.)lltc my utt;}ck of fever in great
measure to having to depend on one of these streams, where it left the jungle. The natives
suffered much more severely than we did, as they drink xo much more water and take no pre-
cautions, such as boiling or filtering.  One klassee died in Agra (rom fever, and many took
leave and went Lo their homes utterly broken down.

Licutenant Holdich’s plane tables, Nos. 50 and 126, weve both very dificult; the first
near the Jhansi boundary had a good deal of detail, and on the top of the range of hills, and also
in many other parts there was a great deal of forest land necessitating traversing.  His sceond
table No. 126, I have spoken of I)el'm.'c ;16 was sm'\'e_yc_d throughout with the chain.  His outturn
appears small on paper, but considering t'he n.ntl.u'e of the ground and the gr‘eut amoun{. o_[' sick-
ness in the latter part of the time, I think it is a good scason’s work.  The ground is well
shown, and the maps are neatly drawn. To show how hard it is to judge of a man’s outturn
without knowing the nature of the ground, I may mention that \\'hul} he was in the Rajpoo-
tana Survey Party in 1866-67, he plane-tabled over 500 square 1111195, hes.ulcs some check
traverses, and he states that he had harder work to survey 203 square miles this season, than he
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had during the whole of that season. On one day before he closed work, he was unable to
go out, as all his klassies were ill with fever. In recess, Lieutenant Holdich has computed
with me all the first class triangles, their latitudes and longitudes and heights, incorporating
them with last year’s work, a great deal of which we have re-computed, in consequence of a
change in many of the basis. He has also computed all the intersected points and their heights,
and drawn the hill shading of 2 standard maps, besides other small jobs, such as coloring pﬁoto-
zincographed standards sheets.

Lrtract from the Narrative Report of F. B. GmnrestoNE, Esq., in c/u.u-ge No. 2, Topographical
Party, Central Provinces Survey, for season 1869-70.

The nature of the country triangulated will be best gained from the notes compiled and
Sathpoora Range, Baitool, Chindwarra, Bal- attached. Tllg triangulation executed by the officer in
laghat, &e. charge was chiefly along the valley of the Wyngunga,
Remarks on the country triangulated in  on the western slopes of what are called the hi?rh
Balaghat lands of the district, while that done by Mr. Neale “215
extended also over the Lanji plains, south of Boorah, the civil station of Balaghat. All the
above tract is very malarious up to the end of February, and entrance into it much dreaded
by the Natives. Even those of the district (notwithstanding the exertions made with them
by the Deputy Commissioner, Captain Bloomfeld, in our hebalf) eould hardly be induced to
enter the hilly fracts or to assist us in any way in clearing bills or carrying loads, although
offers of very liberal payment were made to them. The hills in the latter tract are isolated,
but lie in flat very jungly country; the dense bamboo forest all over this district, added
enormously to the expense and time taken in clearing stations for purposes of triangulation.
The coolies we did manage to get bold of, were constantly ranning away, and the
kalassies employed in superintending them continually prostrated with fever. The wildest
portion of the district is at its north-east corner, where it adjoins Mandla and Belaspore. The
triangulation of all this portion was arranged with much difficulty by Mr. Chennell, Senior. A
cleared high tree, (which in such forest-clad country makes a magnilicent signal and is about
the most cconomical,) has been left on every prominent hill in the country. Tiger and bison
are plentiful in these parts, and create great ravages both upon the inhabitants and crops.
Maay of the small villages above the ghats have been deserted in consequence.

Alter constant marches through the lovely undulating and well wooded plains in Baitool
! . and the western portions of Chindwarra, it was quite
Clx}iguf&]:\?nrﬁr:.. on the cowatry plane tabledin ;" 0oteact to enter the wild and almost unknown
tract which came under detail survey during this last
field season. The remainder of what are styled the hill jaghecrdarces, originally thirteen,
but now twelve in number, was the block comprising the season’s operations. Peopled as they
are chicfly by Gonds and other aboriginal tribes, and nestling among the wildest and most
lofty parts of the great Sauthpoora range, many of which had never been hitherto penetrated
by Europeans, the work among them, though arduous and very trying to health, could not help
but prove most interesting and exciting. The three jageerdarees remaining for topographical
survey were those of Hurrye, Pagara and Sonpur or Khapa, comprising an area of under
1,000 square miles. The former was one of those originally held by a family of Mowassces
or Koorkoos, the heriditary guardians of the cave of Mahadeo in the Pachmari Hills. The
chief duty of these guardians appears to have been that of levying a tax on all pilgrims
attending the annual faiv at Mahadeo, and afterwards worshipping at that ancient shrine.
Owing, though to continnal outbreaks of cholera among the crowds, who then congregated,
and the disease being thus spread on their return to their homes, over the rest of the country,
this fair has since been abolished, and the jagheerdars have in consequence lost a large slice
of their former revenue.

The Hurrye Jageerdarec is mow held by Thakoor Chuttersah, and consists of about
240 villages given to his ancestors 200 years ago by Bakhut Biland, Rajah of Deogarh, for
assistance given in the wars of those times. Much information could not be learned about
this jagheer, owing to the sanad and other important papers having been lost from the family
during the reign of Appa Sahib, when constant raids on his palace were made by frechooters.
Much of the wealth of this ancient Thakoor disappeared during those dark times. The
country then was even wilder and covered with more dense jungle than it is now, though even
yet the hard cxertions of the six Thakoors who have since sat on the guddee, have succeeded
hut little in reclaiming portions of this great wilderness.

The character of such parts of the Jagheerdarees of Pagara, Hurrye and Khapa as
came under topographical survey during the last season were, as usual, wild, hilly and
very unhealthy. Little can be added to the description given of them by a settlement officer,
who visited them several yearsago. Nearly half of the villages are still qmnhnblted, and
their linds waste, and the country gencrally may be deseribed as a barren wilderness. Here
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and there arc oasis of cultivation, hut much labor would be requisite to develope their fertility.
It is doubtless, owing to the wild and impracticable character of the country, and the great
unlealthiness of its climate, that it was so long ago given over as an asylum for wild Gond
chiefs and their retainers, who alone could flourish under conditions incompatible with the
existence of more civilised races of men. The general nature of the country is hills of varying
altitude, with intermediate valleys, a seanty population, little skilled in agriculture, more
inclined to drink than to work, and the fewest possible means of intercommunication in the
way of roads.

It is in the arvea comprising this last scason’s work that the great Sauthpoora range
begins to break up into lower ridges, and on these their eastern slopes, the ground becomes
very confused and broken up, more especially so in the Hard and the Shakar River valleys in
plane tables 37,38, and 40, surveyed by Messts. Scanlan and Maine.  In the only open coun-
try to be found in this tract, and situated in latitude 22°-36"-55" and longitude 79°-15'-57", lies
Hurrye, the ancient and well known capital of the district, and at a height of 2,013 feet above
sea level. Here it is that the Thakoor and his chief officers and attendants live. This wil-
lage lies on a rough track running from Chindwarra to Nursingpore, 48 miles from the former,
and 27 miles from the latter, civil station. Beyond a few hanias, kumars and coarse workers
m silver, there is but little trade or manufacture in the town, which is simply a cluster of 53
mud huts, two or three pucca and tiled houses, and a large pucca square building in which the
Thakoor lives and transacts all his kutchery work. Gureat hospitality and attention is however
paid to all Buropeans entering his district, and whatever he could do, was done by the Thakoor
towards smoothing the many difficulties which necessarily arise in the survey of his wild
dominions.

The highest range met with during the season, enters Mr. Farrell’s Loard No. 39,
in about latitude 22°-22°, from whence one fork of an average height of 3,300 feet stretches
away to the north as far as the north-western corner of plane table 38, picking itself up on
the castern side of the Shakar river, and running at an average height of 2,200 feet in an
eastward direction for 10 to 15 miles; and another fork baving run for a few miles due east
on the parallel of 22°-22', turns up due north on the meridian of 79°-7, breaking again into
two ranges, one of which culminates in the well known peak of Tuyapani in latitude
22°.43'-32" north, and longitude 79°-17°-9", and 2,328 feet above the sea level; and the other
Ireaks off eastwards in the Ghungsa range, from which debouch the lower ranges of the
Sauthpooras in the Sconee, Mandla and Balaghat districts.

The general appearance of the country contained in these three plane tables is arid,
barren and very unprepossessing. It is broken up by multitudinous small streams and searped
ravines, whose tortuous and erratic courses took up much time to delincate accurately.

To survey these was one constant ascent and deseent, up and down hills and ravines,
covered with very dense jungle and grass from 4 to 10 feet high. In such ground it is
difficult to pick out properly such features as scarps and precipices and abrupt slopes, which add
so much to the character and beauty of a map, from the simple reason, that they were all quite
hidden by the dense grass and jungle. The Hard and Shakar Rivers, both tributaries of the
Nerbudda, are the chiet drainers of this intricate tract.

These rivers often flow in very deep, narrow, rocky gorges. In many places, they
contract from fine Lroad streams of 50 to 100 yards in width, to what look like narrow canals of
about 25 feet only confined hetween sandstone walls several hundved feet in height. Every few
miles there.is a sudden drop of 10 to 20 feet in their bed, causing most picturesque water-falls,

These remarks especially apply to the gorges in which these two rivers hurst throngh
the last chain of the Sauthpooras, 20 miles north of Nwsingpore, towards the Nerbudda
valley. Here, in many places they run through clefts of ouly a tew feet wide, which could he
Lridged by a man standing over them. These clefts though are hundreds of fect deep, and it
is giddy work looking down them at the stream impetuously rushing through below. ‘Lhe
scenery round these gorges is singularly wild and beautiful, but diflicult to delincate on a small
scale map, {rom its confusion and intricacy. The bills are broken up inlo endless small ranges
and plateaus, and traversed by numerous small streams and dry water courses.

To the south, in plane tables 39, 35, 36 and 42, esecuted by Messrs. Farrell,
Chennell junior, Ram Chunder and Shaik Omer, the hills become much bolder. The country
vises by two successive steps to the high plateaus, on which are situated the large villages of
Sonpur and Khappa, nearly 3,000 feet above sca level, or nearly 1,000 feet higher than
Hurrye, and 2,000 [eet higher than the Nursingpore Valley. 'To their westward, in about the
same latitude, in plane tables 35 and 34, are the still higher plateaus, on which lie the villages
of Chindi, Sidoh and Gonawani, all belonging to the Pagara Jaghcerdar. These average
8,800 feet in height or nearly 3,000 feet above Kamptee and 1,500 feet above the civil
station of Chindwarra, for which stations the two former would, it is believed, with proper
buildings erected, make exccllent sanitaria.  They are level, open, cultivated plateaus, free from
jnnele of considerable area, easily accessible from the south, and many degrees cooler even than
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the civil station of Chindwarra. From these plateaus, which are the watershed of the conntry,
the drainage falls on the north into the Nerbudda, and on the south into the Peneh and
Kanhan, tributaries of the Wyngunga River. A few miles to their south, the country again
falls to the level of the regular Chindwarra platean by a ghit of about 300 feet, runflintE for
many miles along the parallel of 22°-15' north.

Various tribes of the Gonds are the chief inhabitants of these tracts. Their pecu-
larities have often been described hy more competent
observers than myself; I have, however, appended to
this report an interesting account drawn up by Mur. C. Scanlan, of one of their tribes called
Bharias, of whom but little notice scems to have been taken by former writers, on the manner
and customs of aboriginal tribes.

Inhabitants.

As may be imagined from their habit of dhya cultivation, whieh requires a new
patch of land to De taken nup every year, all these various tribes are wretchedly poor, and of a
very migratory description. Their little villages are constantly abandoned and again
colonized in a sort of recurring cycle.

Though the poverty of the population is so great, yet there is no actual want or
distress. The wants of the people are very few and are easily satisfied, but the need of more
nourishing food is apparent in the small stature of the men, and their apparent deficieney in
muscular power. As 1s well known, however, the Gonds possess great physical endurance, and
can undergo any amount of toil after their own fashion, such asin felling timber, or clearing
land for dhya cultivation, while at the same time they are very averse to industry of a more
steady character.

The amount of grain raised does not nearly suffice for the maintenance of the popu-
lation, many of whom have to eke out a livelihood from the wild fiuits of the jungles;
during the harvest months, many of them resort to the valley of the Nerbudda, where there is
a large demand for labor, and from the wages so earned, they are enabled to buy a few clothes
and bring back a small stock of wheat to add a relish to their usual poor and monotonous fare:

The only track, worthy of such a name as a road, is that leading »id Omerwara and
Hurrye, from Chindwarra and the south to Nursingpore.
There are however no less than four diffienlt ghits to
ascend and descend in this short distance of 80 miles. A large Bunjari traffic in salt and
grain carried on pack bullocks was noticed winding its way along this track all through
the cold weather. It is difficult to imagine how any but very lightly laden animals can get
along such a rough and toilsome route. Another track, zid Gonawani, goes from Chindwarra
to Delakbari over the Mohtoor platean, and thence on to Bankhert, a station on the Great
Indian Peninsula Railway, 100 miles west of Jubbulpore. Then there is another well known
track from Pagara, a large village in plane tuble 38 »i¢ Sonpur to Khapa and from Khapa
castward to Hurrye, and another from Khapa westward over dreadful hilly country to
Delakhari. All these routes, as may bt imagined from a look at the maps of the tracts
which they cross, ave totally unavailable for wheeled traffic, but are the only means of inter-
communication this wild country possesses; nor could they be improved much without great
labor and at considerable expense.

Roads.

The debris of iron-smelting places were noticed all over the detail bloek of worl, and
the rough hatchets and spears of the villagers are all

Mi la.
Ainerals manufactured on the spot.

At the confluence of the Hard and Shakar rivers, 2 miles south of Delheri village, in
plane table 37 an outerop of conl was found by Mr. Scanlan, running in a north-casterly
and south-westerly direction. Tt is at first visible in the searp which lines the right bank of
the former river and lics in varions thicknesses between layers of sandstone. Loeally it is known
by the name of Sammanjnij, and it was while hunting for other trensures that ~this stratum
was come upon. The place is probably known to the Geological Survey Department, as it s
not many miles south of Mohpani, where collicries have actually been established by the
¢ Nerbwlda Coal Company.”

Another substance called by the natives salajit, hut whose European name is unknown to
me, was also found near the village of Delhert. This article appeared to be'a kind of salt,
and is much valued by the natives. It is only found by the Barias, who ke_ep its \\'llcn'e:mlpllts
very quiet. It was generally noticed oozing [rom the sandstone rocks forming eventually into
inerustment by the action of the sun and air. It is of a dirty white color when so dried, and
to the taste a hiting acid. It is greatly esteemed by the natives as a successful lotion for ulcers,
and also a valuable assistant in the healing of hroken bones.

Catechu is extcusively manufactared by a low caste of men all over the Hurvye
District. It is got from the kaiv tree, and appears to
Products. be a very profitable article of trade. There is also a
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considerable traffic in gum, honey and hulda and saj and eagon timber, Of the latter, which is
a small kind of what we call teak, there are many large and valuable trees all over this jagheer-
darce. By judicious thinning and pruning, the Raja might add greatly to his revenue from
these forests. Tigers are very plentiful on the borders of Adagaon and Hurrye, and also near
Tinapani, north of the latter village, where, as usual,
the unfortunate inhabitants suffer terribly from the
ravages they make on their cattle. Few indeed but surveyors know the misery and distress
caused by wild animals in this country Many of the old inhabitants told me quite pitiful
tales of the repeated losses they had sustained ; how, after years of hard toil and self-denial,
they had saved sufficient to buy a pair of bullocks, and then, how only a few months after their
purchase, a tiger walked away with first the one, and then the other of them. Farming under
such circumstances must be a hopeless kind of work., Morcover, as Gonds are always unwil-
ling to point out the haunts of tigers to sportsmen for fear of offending their deities, there
would appear to be but little prospect of relief for these unfortunate suffevers,  Many herds of
nilgai were seen to westward of Khapa, and also near Omerwara, and lots of pigs all along
the banks of the Shakar River, as a rule, though I do not think thatin this district wild
animals, especially of the deer class, are as plentiful as in other parts of the Central Provinces.
Of small game and the feathered tribe there is really next to none, as the Gonds spread nets
for them in every direction. There is plenty of work, though in the fishing line, to compensate
a sportsman for entering this district; all along the Shakar, good bags of maseer may be
made, and again in the Pench River, south of Omerwara, one is always sure of sport.

Wild animals.

In concluding the above report, I would desirve to place on record my great regret at
having to give up, on its abolition, the charge of
No. 2, Topographical Party, and also the regret I feel
in the separation from the subordinates who bave worked so well under my orders, For the
last 15 months I have done my utmost, while laboring under many difficulties, to bring the
party into a more efficient state, and trust, you may consider, that I have at least partially
succeeded in doing so. I am greatly indebted for my success to the willing and hearty way
in which all under my charge have carried out my instructions and wishes. A more zealous
and honorable body of assistants it would be hard to find. For sixteen years, this topogra-
phical party has been employed in the survey of the most notoriously unhealthy and malarious
tracts of Southern and Central India, completing during that time maps representing the
enormous area of 26,580 square miles of country. ILvery member of the party has lad to
risk health and life while working in those malarious jungles, and I trust, that their long:
continued zeal and exertions, while performing their duty under circumstances of so much
havdship and privation, may e prominently brought forward to the notice of the Government
in your Annual Report.

Concluding remarks.

*NOTES ON BALAGHAT.

Balaghat was only formed into a separate commission in 15867, by pergunnahs and
talooks taken from the Districts of Seonee, Bhandara

TRemarks on the country triangulated. and Mandla.

The civil station is situated at the ancitnt village of Boorha, lying in Iatitude
21°-48'-58", longitude 80°-13-31", and situated about 1} mile east of the western bank of
the Wyngunga River. No pucka civil buildings have as yet been huilt; there are, however,
very flourishing schools and hospital, dispensaries and a kutchery established in kutcha
houses. The native town (for it is rapidly developing from a village into a town) has been
well laid out, and the whole station Lears evidence of the great care and interest which the
present Deputy Commissioner Captain Bloomfield tales in its welfare,

Many fine mangoe topes and old tombs and ruins about the place would lead one to
suppose that Boorha was once a very large town. It bas been well sclected as the capital
of the new distriet, for it lies on high open ground, capable of perfeet drainage near the bank
of the Wyngunga, which is navigable to Bhundara in the rainy season, and in the centre of a
very fertile and highly cultivated tract of rice and wheat land,

Owing to the total absence of roads, and distance from other stations, the District
of Balaghdt was but little known {ill lately. The plains of Hattah, one of its now most
fertile tracts, have indeed only been hrought under cultivation within® the present century, and
the Ramgarh Bichwa tract and Mhow talook were, it is said, first taken in hand by one
Lutchman Naik 40 years ago. The working up of these more distant parts of the district
to the level of those nearer head quarters was the first object ordered to be taken in hand by
Sir Richard Temple, and great progress has been made apparently in this work.

* Compiled frow notea taken on the spot by Messis, Girdlestone, Neale and A, Clhennell, and also from notes
supplied by the Deputy Commissioner, Balaghit,
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Balaghit is bounded on the west by the Wyngunga River, on the south by the
Bagh Nuddee, on the south-east Ly the feudatory
States of Kawarda, Kbyragaon and Nandgaon, on the
north by the Jubbulpore and Chuttesgurh road, and an imaginary line leaving that road be-
tween Bichwa and the Chulpee Ghat, joining the Wyngunga River about 60 miles north of
the junction of the Bagh Nuddee.

The district lies between the parallels of 21°-8' and 22°-15' north latitude, and the
meridian of 80°-3" and 80°-55' east longitade. It is
thus about 76 miles long from north to south, and 45
miles in breadth from east to west. Its avea roughly estimated is about 2,682 square miles,
of which a large portion consists of forest-clad hills and broken undulating unculturable
country.

Boundaries of Balnghdt,

Limits of Balaghdit District.

The main mountain range which traverses the district, is a south-east projection of
the Sauthpooras, and forms the greatest part of the Pars-
wara tehsil.  The highest point Dhakri H. S. rises to a
height of about 2,736 feet above sea level, and its
south-east extremity is just above Lanjee, from whence it dips towards the north and north-
west or towards the valley of the Nerbudda. To the north-west the dip is conterminous and
unbroken to the Parswara plateau and the Mandla border ; but to the north, there is a sudden
depression of about 200 feet, and in this are scattered the plains of Bhumlat and Sureyla.

Name, ares and  physieal deseription of
tracts.

In the south-west corner of Sureyla tehsil is sitnated the Teepagarh Hill, rising to
a height of about 2,700 feet above sea level. This locality is the great strong-hold of the
Bygahs, who have lived on and around it for many generations.

To the north of the plains of Bhimlat and Sureyla, vises the Bhaimsa Ghét range, an
clevation of about 500 feet above the plains last mentioned. This range on its eastern flank
turns northwards to Chiplee and attains a height of about 2,600 feet above sea level, culmi-
nating at Umerkantak in an elevation of about 3,300 feet above sea level.

To the west, the bhills terminate within a few miles of the Wyngunga.

An irregular belt of hills and jungle-covered plains of about 20 miles in width, forms
the southern border to the main range, which in the west terminates in stony ravines and
sloping hills about five miles in breadth.

The geological structure is chiefly granite, with intermixture of quartz and mica.
Trap is found on the tops of many of the hills in the Ramgarh tract.

Balaghit may Dbe said to consist of three distinct

Division of Balaghdt into three parts.
parts—

1s7.—Southern low lands, comprising Pergunnals of Huttah, Dhumsoah, and Lanjee.

9ud.—The long narrow valley, known as the Mhow Talook, lying to the north of
Sumapore, between the hills and the Wyngunga River,

3rd.—And the lofty plateau, on which is situated the Ramgarh Bichwa tract.

The first part is a slightly undulating plain comparatively well cultivated and drained
. by the Bagh, Sone, Deo and Wyngunga Rivers, On
First part. ifs northern and north-castern edge, it is fringed with
a belt of forest extending from about 1 to 5 miles from the base of the bills, and in various
places along the banks of rivers which forms its southern and western borders.  Here the
country is so open that a clear view can be obtained from nearly every spot along the edge of
the houndary streams. The soil is bad on banks of Wyngunga, but rich and alluvial in the
vallevs nearer the bills,
The second part is a long, narrow irregular shaped low-land country, composed of a
. series of small valleys intersected with light granite
The second portion. . hills covered with dense jungle, and having generally a
yun from north to sonth.  From the main range to the Wyngunga, ite breadth varies from 5 to
20 miles. The soil here is inferior, requires much water to produce decent crops. Imgn?;lon,
however, would be casy, owing to the undulating surface of the soil, and the necarness of the
hills with their perenvial steeams.
The third part is a vast undulating platean, broken into numerous valleys by irregun-
. . lar ranges of hills running generally from east to
The third portivn. west.  The general Ievel of the valleys is 800 or 900
feet ahove the plains helow, and nearly 2,000 feet above sea level.

By far the greater portion of these high-lands is covered with dense jungle. In afew
places, such as around Bhiree, Parswara and Bhumlat, there are a few villages, but the
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other inhabited spots are mere specks in the jungle, and simply collections of 10 or 12 Gond
or Byga huts, which remain for about two years and are then burnt down, while the inhabitants
emigrate in search of virgin soil. The soil is very varied, from richest alluvial to stony
uncalturable, nearer the peaks.

The distriet is almost all Lilly in the third portion. The highest point in the district
arce the peaks about Lanjee, the Teepagurh hill and the
Bhumsaghit range. In the plains of Dhansoah, Hutta
and Lanjee, there are no hills, and in the Mhow Talook nonc worthy of particular mention.

Hills

The principal rivers are the Wyngunga, the Bagh Nuddee, the Deo, the Sone, the
Rivars, Nahra, the Ramgarh and the Bunjar,

The Wyngunga enters Balaghit District at its north-western corner, and thenee flows
nearly duc south, wuntil it enters the confines of Bhundara. It is a considerable stream
even in the cold weather, and in the rains is from 150 to 400 yards in breadth. It is naviga-
ble from the village of Chiggaon from commencement of rains till the middle of October, and
is the high road by which the greater part of the produce of Balaghat District finds its way to
Bhundara and other large markets. Long streams of native boats may be seen passing down
the stream at this season. There are unfortunately several rocky barriers in this river near
Boorha Village.

The Bagh Nuddee flows into the Wyngunga at the south-east corner of the district,
and for 40 miles forms the southern boundary of the district; a barrier baving been removed
five miles from its mouth, this river is now available for cold weather navigation. i

There are none worthy of mention in the district, though they could be made at small
expense and with great benefit to the rice cultivators ;
there are a few poorly constructed bunds close round
Boorha.

Tanks.

Salutckri js the water-shed of both the Nerbudda and Godavery Riveis, as the Bunjur
River rises near it and flows into the former, while the

Water-s 3 .. .
nter-sheds Deo Nuddee rising close by flows into the Godavery.

Along the valley of the Wyngunga and generally all over the distriet, the soil is very
rich and alluvial, scattered over large plains of light
. clay, mixed with sand; itis well suited for rice culti-
vation. It is only on the western, north and morth-eastern borders that unculturable hills
and ravines covered with dense jungle occur. There are many culturable plains with very
fertile soil in the southern portion of the district.

Soil.

Gold is washed from the Sone Deo and Bhag Rivers (by arace known asthe Loanjerries
of Chutteesgurh, who visit the district every year imme-
diately alter the rains) and from some of the other heds,
but in very small quantities which hacdly vepay the labor spent on them. Ironis_plentiful,
and issmelted in the usnal rough native way by the Gonds, and is sold in most of the bazars.
Excellent building stone, especially granite, is found all over the district. Antimony ore is found
near the village of Burwali in Balaghat, and red ochre about the village of Salutekri, in the
Gandi Jemindari.

Minerals and products.

A peculiar soft and white sandstone is found on the Hila range, from which plates and
drinking cups are manufactured and taken to the markets in the district where they fetch a
ready sale.

The usual jungle fruits, lac, honey and wax are very plentiful.

Noles on the Bharias by Mu. C. ScaNLaN, Assistant Survcyor,

I had the pleasure of contvibuting a few fugitive notes on the Gonds and Korkus of
these hills, but this season I have come across a new
branch of this family called the DBharias, concerning
whom you will perhaps find the following interesting. I have not been able to determine
anvthing of theiv origin, but I do not lhesitate to place them in the Great Gond Family, of
which they form a sab-division. In their language, and in some of their customs, they ditfer
totally from the Gonds with whom they neither eat nor drink nor intermarry. I however
find they acknowledge the law of lamjhana, which I described last year as imposing a servitude of
a cortain number of years on a man, who, wishing to marry into a family, could not afford to make
the usual marriage settlement, and give certain presents to his bride’s relatives. In their caste
prejudices, they assimilate with the Gond ina hybrid sort of manner to the Hindu; and so

The Bhavias.
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they will not eat the cow nor wild buffulo, but do not hold hack from making food of the pig
the deer, nilgai and all such wild animals. In t]lévi;-
marriage ceremonies, they follow suit with the other hill
people and impose certain dues on the man marrying ; for instance, a dowry from the hushand
consists of 200 seers kodo, 25 seers dal, Rs. 7, a pagui, 12 handslong, 2 savis and 2 chotis; and
further, when the wife goes to take possession of her future home, her relations have to he
entertained with a feast of gur or a deep potation of liquor, to the amount of Rs. 2; the
latter invariably,if to be found. When a marriage is about to be celebrated, they proceed to
prepare an especial shade in front of the house where the ceremony will take place. A pole
of Salai-wood (frankincense) is buried, and around it, so as to form a convenient square, are
raised eight other props on which rests the roof, crowned with garlands of leaves and flowers.
The middle pole of salai is called Bhoura. Notice is given to all friends when the marriage
is to be consummated, and then it is that the bride to be, comes to her intended’s village, maxd
takes up her residence opposite to the house he occupies. It will be remembered I explained
last year that the villages in these hills are always builtin two rows. Both of them are well
besmeared with haldi, a custom which I found extensively practised in the Deccan among all
classes of the native population. The woman’s friends make it a rule to arrive in the morning
and the haldi is kept on till evening, but any time during the day the couple to be united are
summoned and made to walk round the Bhoura seven times with their clothes kuotted togéther.
After this, the gitl’s father gives her a dowry, when the ceremony is supposed to be over. At
night, all present, are entertained to a dinner, which is called Bhoura-ki-roti; Sagai-ki-roti, being
the first held after arrangements have been entered into to accept the suitor’s proposal; the third
heing called Chikla Mandi-ki-roti, given on the morning immediately after the marriage, when
the girl’s relations depart, and it is only after this third feast, that tlie husband gets possession of
his wife. It is strange that when the newly married are blessed with an addition to their familys,
they never even invite the young mother’s relatives to come and see the child, but allow
them to visit if the wish takes them naturally.

Their marriage ceremonies.

They burn their dead, and bury those killed by accident or wild animals; but those

Their death ceremonies. killed Dy a tiger, they will not even so much as touch.
They put their relatives out of caste, but re-admit them
on their giving a panchait dinner,

While worshipping the other gods of the Gonds, they hold the ¢ Saj”’ tree as the
impersonation of their chief deity. IF you waut to test
the truth of a Bharia’s word, break 2 leaf of the Saj,
put it on his head, and ask him to repeat his assertion ; if it be true, he will at once speak it
azain, if not, nothing will induee him to do so; at least thus spoke my deponent. Narain Deo
is represented by a copper ring about an inch in diameter; SXki&i Deo by a twisted ring of iron
about 2 or 3 inches in diameter ; Khouria Khatarpar by a very diminutive stool, about an inch
square with 4 legs and about 1} inch high ; Dulha Deo Durga is made of iron and supposed to
be figurative of a peacock, it is hollow, and about 14 inch long. Khutia Bhinsen only exists in
name.

Theiv gods.

When Gonds, Korkus, or Bharias start together in their tilli crops, they take with
them some ashes and Indian corn sceds, and as they go
along, they keep making circles with their ashes, and
Place in their centres the seeds of the corn ; this practice is supposed to keep away all the bad
will of the Deos.

Their women usually dress like the Gondhis, but if they ean alord it, like the

generality of Hindu women, and do not wear the ponder-
ous brass ornaments in vogue amaongst the former.

The gathering of the tilli crops.

‘The dress of the Bharia women.

These hill people will not let the Lamjana eleep in the same house where his intended
lives, nor do they let them converse more than is good for them ; if, hcfore they are married,
they @o astray, they are turned out of caste and the marriage ceremony 1s not gone through
at all ; but on their giving a feast after the expiration of thrce days to their puuch, they are
re-installed among their brethren as a weded couple.

The DBharia Gots or Clans number 18, Thikiiria, Chilthia, Angiéria, Bhirdia,
o Diinriolia, Nibilia, Bagotia, Rothia, Gingia, Paria,
The Bharia Gots. Méhénia, Pichalin, Kurmia, Bijilia, Biigdiria Khfima-
ren, Goulia, Bagdia, Amoria.
. ) Relating to the Khapa or Batkagarh Jagir, the
The Khiapy or Datkagarh Jngir- following was narrated lo me:—

The Gend dvnasty was established at Deogar under Jubwa Raja, who was formerly a
servant o the 2 Gouli brother princes, Rimsar and .Ghan'sm'. By treason, he depnsed them
and took possession of the GAddi, and then, to his assistance, came the three brothers, Ahd
BEnkba, Phonj Binka and Maiha Dinkba, with a foree of 2,000 men. During the conflict,
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carried on between the opposing forces, Aha and Maha died, and the surviving brother Phonj
Béinkha received as a reward for his services, the Bitkigar or Khapa Jagir. After aflairs
had been settled and Jatra made quite sceure on his usurped threne, he, together with his ally
Phonj Binkha, proceeded to the Nizamut Hyderahad and tendered their conjoint aid to him.
They were directed to join the attack on Golconda or Bhignigir whose Rani revelled in the
euphonious name of Nakti Rani Ching Moji Sing Moji. They took her possessions, and for
this good turn, Jatwa received in marriage the Nizam’s daughter. He of course turned
Mahomedan and acquired the new title of Bikhiit Brland, when he returned to Deogurh and
assumed the regal purple. His descendant, Suliman Shah Badshah, known as the Gond Raja,
now resides at Nagpore, while Gopal Sing, the descendant of Phonj Binkha, is the present
Raja of Khapa, and is put down as the 14th generation. .

Betract from the Narrative Report of Colonel G. H. Saxtow, iz charge No. 3, Topographicat
Party, Central Provinces and Vizagapatam Agency Survey.

The Saora country is, you are aware, occupied by tribes, who have hitherto resisted and
resented all attempts of strangers to enter their terri-
tory. A few years ago the Ganjam Collector’s tents
were cut, whilst encamped iun the portion belonging to
that Agency, and on the Vizagapatam side the intro-
duction of *Police led to considerable losses of life on the Government side, and to severe
measures for the punishment of rebels on the other. I rode through what was formerly the
chief village of Putosingi, but which was some time ago bumt down by a Semi-Military
force, and bas mot been re-occupied as yet. The whole country is now policed, but in
the more unruly portions under Vizagapatam, the Police Stations are fortified, and precautions
are necessary to secure strangers aganst hostility. Under these circumstances, my entire
success is very satisfactory, and as I observed nothing to indicate any wish to interfere with
my proceedings, I do not anticipate any unusual difficulties for the detail surveyors, who will
take up the ground, and I hope to complete it next field-season. The area to he surveyed is
roughly about 500 to 600 square miles. The features are bold, and will afford intercsting
subject for topographical drawing. The hills risc up to 5,000 feet on the castern side,
within a few miles of the sea. Trom ¢ Mahendargiri’” and neighbouring heights, the
breakers can be seen for perhaps 50 miles along the coast. The cultivated plain between
the sea, and the Saora country on the east, south and western sides extends at very
slight elevation above the sea, close up to the hills, which rise abruptly. Tine cultivated
valleys intersect the country. The principal one, runming from the south almost into the
centre of the gap, is only from 4 to 500 feet above the sea, but the others are much higher.
The principal one in the north-west portion is about 1,400 feet, another in the north centre
is about 1,600, and one in the north-east is 2,400. In this last-mentioned part of the Saora
country, the villages are, some of them, as high ag 3,500 feet. I have one village station 3,418.
A peculiar characteristic of the country is the mode of cultivation. Some of the hills rising to
nearly 3,500 feet, are cultivated to the top, and terraces, supported by stone revetments, often of
considerable height and very substantially built, cover tae hills and valleys, and are used for both
wet and dry cultivation. It issaid that the building up of these revetments is the work of the
women generally. In oneinstance, the women and girls of all ages (all smoking tobacco), came
to assist me in erecting a station mound of stones. This circumstance I noticed in contrast
with my general experience, which has been quite the contrary,in the wilder portions of the
country. Frequently not a single woman or child has appeared in or about the villages, as long
as my camp remained in the neighbourhood. The Saoras are, like the other hill tribes T have
so long been amongst, addicted to drinking to excess. Aninstance occurred at the last village
I encamped at, where it appeared that every man, woman and child was drunk. The coun-
try in which our further triangulation (interpolating extra points) was done, is mainly in the
detail maps now being submitted, some points come into the ground, which will be taken up
next season. An inspection of the maps will show the peculiarities of the country. The
chief features are extensive platean, one running for about 12 miles, with a flat tree-less
surface, averaging nearly a mile in width, and a general height above sea level of about 4,100
feet, and another of still greater height,* bLut not more than six miles in length. These

* Inone part even above 5,000 platcau extend more or less all along the eastern side of the
fect. highlands, which in clear weather are visible from the sea, rune
ning parallel with the coast, west of the Ganjam and Vizagapatam Collectorates.

NATIVE STATES.
Kalahandy, Bustar, Jeypore.
Country trinngulated,

Extract from the Narrative Report of Lavur. M. T. Sauk, R. E., in charge No. 4, Topogra-
phical Party, Chota-Nagpore Division Survey, for scason 1869-70.

NATIVE STATES. The country passed over by the principal triangnla-

Sirgooja Peslepoor. tion this year is of an interesting character, including

Remarks on the country passed over by the the source of the Sone, the Johilla, the Nerbudda, and
triangulation and detail survey. also tributaries to the Mohanadi.
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The wator.-shed between the Johilla (a tributary of the Sone) and the Nerbudda pre-
sents a very curious and deceptive topographical appearance to auy one viewing the vnllelys of
these rivers; it appears that the range of hills, which forms the water-shed between the two
dies away towards the west, and that the valleys coalesce and the rivers join. This appeamncé
is deceptive ; in reality, the Johilla takes an abrapt turn to the north, breaks through what
appears to be a connected range of hills, and joins the Sone. °

From this appearance, a strang i o o i
Tohipom this L“ rance, ~Et l;ldhg old “I.-Imdu legend has arisen, which represents the
d as gong to meet the Nerbudda in marriage procession, but becoming frightened, turn-
ing and running away, '

The country taken up by the detail Surveyors was of a very uninteresting characte r
and was for the most part low, undulating hills, covered with jungle, without any marked
features, with here and there a tract of more fertile cultivated country ; such ground does not
admit of the reudering of much detail, and presents no great scope for hill (hz\wing.

LEctract from the Narrative Reporf of Captain R. V. RIpDELL, in charge No. 5, Topographical
Party, Bundeleund Survey.

The northern half of the country - triangulated about Mahoba, Chatterpore, Raj-

Buudelu States, nagar, Isanagar, and along the right bank of the
Remarks on the country triangulated. Dessan, was very favorable for triangulation, consisting,

generally speaking, of a plin from which numbers of isolated hills and small groups of
hills rise up to 600 feet or a little more above the plain. This will not prove so easy for detail
survey however, for the greater portion of the ground between the hills is covered with
thick jungle very troublesome to a plane tabler. South of Bijawar and Silon, however, the
ground is hilly, wild, and covered with forest. Here the ¢ Bindia-chal” range, on which
Punnah, Kissengarh and the Great Trigonometrical Station of Kusmir ave situated, becomes
much more broken, the steps and spurs are infinitely more varied, in both height and form. This
portion of the country is very picturesque. The valleys well watered and more or less cultivated,
bordered by slopes of every gradient, and numberless shapes form a striking contrast to the
almost abrupt wall, or scarp, rmnning from Rajgarh, almost to the eastern extremity of the
Rewal territory ; the pass through which the East India Railway runs, forms almost the only
exception to the continuous scarp extending across more than two degrees of longitude.

The country plane talled, starting from the Saugor road {for about 45 miles west
of its junction with the great Decean road) gradually
rises from 1,200 feet on the eastern side, and nearly
1,400 feet on the western, to a nearly uniform height of 1,700 feet, on the eastern side about
35 miles, and on the western side about 16 miles from the Saugor road, forming a ridge,
running [rom south-west to north-east, parallel to the Kaimore range ; for this I have not heen
able to find any nawme, but it seems a continuation of the Bundair hills; locally it is known as
the Pathar probably from the rocky character of the plateau. Through this ridge, two large
streams, the  Cane” (or * Kian” as it is generally called in that locality) and the Patna with
numerous smaller tributaries find their way northwards. This tract is very scantily populated
and cultivated in proportion ; the neighbourhood of the Cane River seems most favored. North
of this ridge is an abrupt fall of about 600 feet,. and then a valley about 16 {mles in width
stretches away parallel to the ridge. In this, the city and station of Nagode are situated. The
valley is thickly populated and well cultivated in it ; at about 12 miles to the west of Nagode
there is a water-shed from 1,100 to 1,200 fect above the sea, running roughly at right angles
to the dircction of the ridges of the hills, west of which, the drainage runs off to the
west into the Cane or Kiau, and east of which the drainage goes east into the Satna. To
the north of this valley, the ground rises again gradually to a height of about 1,550 feet,
at a distance of 8 or 9 miles, and then again, there is an abrupt drop of about 250 feet; on
varigus parts of this ridge, however, there are several isolated hills, such as-those on which
the Trigonometrical station of Talgoun, Akoula, Sarang and Dho are situated ; these rise to
1,770 feet. This ridge is called the Bindia-chal range, and is chiefly covered with Jungle ;
there are very few villages on the south slope of it. North of the ridge of the Bindia-chal
range, there is a lower plateau from 1,300 feet to 1,500 feet above the sea, extending north-
wards from 3 to 8 miles in width, and then there is a fall of 800 feet on an average, at the foot
of which Adjygurh, Kalinjir, Patar-kechar, &c., are situated, and from these to the valley of the
Jumna there is no continuous ridge of bills ; isolated hills appear, more or less thickly grouped,
and the general level of the plain is Letween 500 and 600 fect above the sea.

Remarks on the country plane tabled.
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The rivers met with in the season’s work, are the “ Cane” or “ Kiaw” which springs
in the Jubbulpore District about 10 miles south-west,
of Sainagar, (a Thannah of the Punnah State) passes
Sainagar and then runs on a mnortherly direction for about 22 miles, then turns to the
west and follows that course for about 25 miles, when shortly after being joined by the
“ Patna” it takes a north-westerly direction, and being joined by the Sonar at the southern
side of the Bindia-chal range, cuats its way through that range of hills, and then takes a north-
easterly course till it reaches the Banda District.

Rivers.

The ¢ Pafna” springs to the west of *“ Boorabun” in the Jubbulpore District, enters
Bundeleund to the south of Raipur, a Thannah. of the Punnah District ; then takes a north-
easterly course through the kills for about 30 miles, and sweeps round to the north-west and
Joins the Cane. The ¢ Biarme” which rises in the southern part of Dumoh or Saugor District,
runs in a north-easterly divection till it joins the ©“ Sondr”, a few miles from the junction of that
river with the Cane. From mnorth of latitude 24° to its junction with the Sondr, the
Biarme forms the boundary between the Dumoh district and the independent states of Bundel-
cund. There is no navigation on these rivers or boats larger than log canoes used at ferries,
and by a few fishermen.

The “ Cane” at Sainagar is a small stream about 30 yards in width before it enters
the Bindia-chal range; it is over 300 yards in width, and crossed by a ferry at Singora after it
emerges from the hills, it becomes a much wider stream from bank to bank over 500 yards, in
general thickly studded with small islands,

There are numerous fords and ferries across the Cane during the cold season, the best of
which are as follow :—

1 East of the village Sunbari on the road from Murwiri to Khopa and along the foot of
the hills (not a very largely used road).

2 At Sigasar, on the road from Kukarati to Khopa and Sainagor.

3 Between Mohor and Bhaiswara,

4 Near Tigra on the road from Saugor to Nagode. This is a voad much used for traffic, beasts
of burden being the menns of carriage, and this ford is the best of those 1 have named.

5 Noughat, north of the Bindia-chal range, on the old road from Nagode to Punnah to
Chutterpore and Nowgong, a good ford for carts, except during the rains, when ferry
boats capable of carrying horses and cattle ply from bank to bank.

6 At Baviarpur, on the road from Rajgarh to Kartal.

7 At Bhanpur about a mile south of the village, on the road from Charkaree vid Bachone to
Adjygurh.

8 Directly north of Bhanpur, on the road from Kartal to Adjygurh, a good ford except in
the rains used for carts, as well as for beasts of burden, there are other fords and ferries
on the Cane River, which are locally used.

The best ford over the  Sonar’” is south of the village of Koni, on the road from
Nagode vid the Tigra ford to Kissengarh.

The best ford over the ©* Biarme” is opposite Gaisabad, on the Saugor and Nagode
road. There are, however, numerous others, at which cattle and foot passengers ean cross, such
as those near the villages of Ganiari, Mohona, Etma, Deori, Hardua, Chandrawal and Choto
Bijawar,

The inhabitants of these Bundeleund States are, as far as we are concerned, very well

Inhabitaot behaved. Thanks to the assistance granted to us (at the inter-

nabinte. cession of Dr. Stratton, the Political Agent for Bundelcund)

by the Chicfs of the States in which we were employed ; we never had the least difficulty in

procuring coolies of all descriptions at the currvent rates of wages, and I very rarely heard of any

complaints against the members of the party or their camps; a few there were, but I lost no time

in having the aggrieved parties righted, and, on the whole, I think our work was carried on as
smoothly as possible.

Extract from letter No. 414, deted Cump Aghar Kote, the 25tk Marck 1870, from
Mujor GODWIN- AUSTEN.

As far as the accuracy of the geographical information now given is concerned, I may
Garrow and Noga Hills ) state that the work is based on the trigonometrieal points,

’ fixed this season on the Tura range of hills, Kylas peak,

&c. The detail was all sketched on the ground from points on or near the line of route fixed
by intersection of rays, taken on the plane table from the known stations previously observed
at, so that the accuracy is superior to ordinary reconnoissance ; all villages not actually inter-
sected on the planc table are marked with a query, the greater number of these, however,
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are within half a mile of the true position of the present village site, and in most instances
mark that of the village clearing, only the most distant independent villages are inserted
from native information,

It will be eeen from this map, how small is the limit of the independent country, and
how rapidly we may expect this to contract. The area covered by independent villages, I do
not think can now exceed 209 square miles. The road to Serampbanghédt strikes directly
into the heart of it, and is known to the survey from the side of Baduri and Rongmagirri.

I have entered triangulation observed or in progress, and that proposed, which I trust
will be eventually carried out, only one hill lying north of Kogiduk might be difficult to get
to at present without a guard and the presence of the Deputy Commissioner. It was most
satisfactory (it surprised me) to sec the willing manner in which the Garos turned out at the
summons of a single constable of the Garo Hills Police, and one heliotroper of this party sent
by Mor. Belletty to clear the forest clad hill of Moonghri, when it is remembered that these
very Garos of Khakwa-girri, Bowi-girri, and Neg Mundal were only last year iudependent
Every able-bodied man they could spare turned out, and proceeded eight or ten miles thé
distance of the hill from their village and remained there two days; this says a great deal for
the people and the change that is coming over them; it appears certain, that intercourse and
further acquaintance with Europeans is all that is necessary to bring these people into the same
quiet state, as their neighbours in. the Khasi Hills, Mr. Belletty speaks in the same terms of
the willingness of the Garos he has come across, and who cleared Meimanram and other peaks
for him. The good effect of our entry into these hills, there is no gainsaying, and it is much to
be regretted that the Garo Hills have been so little visited for years past, almost up to the
present time, by the many officers of Government residing in the districts adjacent, left to the
Rajah of Shooshung, other petty zemindars and the Seem of Nongstein. Nothing but our
absence in the hills can account for their having been so little known, and the people so little
understood. The country presents no greater difficulty than North Cachar, if so great; in fact
its features are less formidable in many ways, very much of the ground is level or undulating,
broad flats extend along the courses of the valleys for long distances, and remnder a journe);
across the hills rapid and easy, the hills being of low elevation, the ascents are easy and short ;
only as we approach the Tura range does the country present a mountainous aspeet, and even
here it would be easy to carry a good bridle road. Two points present themselves, one near
Meimanram, and aunother near Dapsigirri, the last is a low depression in the range and much
traversed. The height of 35 villages and hills will be hereafter given from Aneroid readings,

In the upper valley of the Shemshang (Summessary) some splendid forests of sil were
seen, some of the trees of huge proportions; I have never seen finer any where, This timber,
could it by any means be got out of the country, would be of immense value, seeing what a
large quantity of timber is now annually required for the great works now in progress, and
will be required for many years to come. North of Moonghni, in the valleys towsrds Meijol-girri,
fine sal timber covers large tracks standing in grounds, whence it could be transported with
greater facility than elsewhere.

The Shemshang in the upper part of its course is a quiet sluggish stream, with an
occasional small rapid, but these not of sufficient fall to prevent *kundas” \“ dugouts”’)
from being used all the way up from Shemshang girri to Sarramphanghat. Many of
these canoces are to be found at the different villages along the hanks. The breadth of
the river is about 80 to 100 yards from bank to bank; water during the cold season
kneedeep at the fords; below Shemshang-girri the hills rise and close in upon the
river, and its course Lecomes less open, and the rapids are strong, and its bed filled with
large volled blocks. The scemery in the gorge, where it takes its great bend south, is
extremely fine, particularly at Katchu, where the river has a very considerable fall and
rushes through a deep cleft or fissure in the gneiss’; it must here present a grand sight in
the height of the rains, pouring over this sudden fall into the deep pool below, The Shemsharg
river reccives a great number of tributaries, and drains a very large area ; its water-shed lies far
to the north ; this area is close on 1,000 square miles. After reaching the limestone at Siju,
there is a very apparent diminution in the body of the water, as seen higher up, during the
cold weather, when the water is low. I attribute this to a large amount of water finding
its way through and below the limestone strata,

The more clevated hills ave still covered with heavy forest, the most extensive lying
north of Koylas, the plateau east of the Shemshang and Tura range, from Dorengo to
Meimanram and its continuation westward to Tura itself. Moonghri and its northern slopes
are still covered with virgin forest, but the western extension of the water-shed towards Norck
and Sokadum have long since been cleared, and extensive clearances are still being carried on.
I noticed that the older clearings here on becoming exhausted and given up, are again covered
with a dense scrubby jungle intermixed with bamboos, or grown over entirely with this last
alone. The rank high grass which is to be seen replacing, the  joomed” land of the northern
Cachar Hills, and which is so difficult to eradicate and which chokes all that would otherwise
grow, is not seen in the Garo Hills, and the people do not move in comsequence either so far
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or so often from the village sites, and the country is not here the utter waste that the old
Kookie lands present for miles and miles on the Kopoli and its tributaries.

Of the geology of the tract we passed over, there is a great similarity between the
scctions here and those on the Khasi side as might be expected. Mr. H. B, Medlicott, of the
Geological Survey, has given in full detail that portion up to Siju (so there remains but little
to add), where the gneiss comes in.  Koylas, one of the highest points, is of cretaceous sandstone,
resting' on the gneiss and evidently the result of local clevation over a very confined area.
The sandstone dips in all sides from it at a high angle. TPandangroo, further east, is on its
eastern face, a repetition of a like producing cause, the sandstone there bends over suddenly to
the perpendicular, immediately under the cliff that marks the present north and south run
of that sudden rise in the hill range, and where the sandstone is almost horizontal; no sand-
stone caps any portion of the Tura line of highest elevation, west of Koylas. This secondary
sandstone is found however at the base of the range on its northern face, horizontal in the
lower portion of the valley ot the Shemshang, and the river owes its quiet course here to this
fact, the level sandstone strata much reduced in thickness, abuts against the gneiss and granite
hills of Sokadum. Moonghri being of the latter rock, the strike of this granite is thence
continued in a north-east direction, well marked by the steep straight line of slope that bounds
Manda Valley on the south; it is the same granite in every respect as we find on the northern
side of the Khasi hills. North and to the east of the Shemshang, the secondary rocks are not
seen beyond Swan-girvi, a blue colored coarse sandstone is conspicuous in the lower part of the
geries, the higher is mostly composed of very fine white clays and sands of de-composed grani-
toid rocks, the finer beds contain indistinct vegetable remains; no coal is to be found over this
northern extension of the cretaceous series, Near Pandangroo, however, where this is of very
great thickness, some fine seams of coal oceur, and it is the only place where further exploration
would be of future good, and perhaps yield a profitable supply of this useful substance in this
quarter. No intrusive rocks occur over the whole of the area passed over.

The Migam Ligam or Langam Garos, as they are severally called by the Garos, on
the west or the Khasias on the east, are all under the Seem of Nongstein, and are principally
confined to the tributaries of the Um-Blei; they have a dialect of their own which I am sorry
I did not obtain. Another small community, for they can hardly be termed a tribe, although
they have also a distinct dialect, is the “ Atong” Garo; they are now to be found near Koylas
at Chikmang, Rongsu, &¢. ; a cursory comparison of vocabulary taken by myself with those
in Colonel McCulloch’s account of the valley of Munipore and its hill tribes, shews a closer
affinity with the ““ Undro” and “Shengmai” than any other dialect spoken in these hills, As we
now find even thus far from Munipore settlers from that valley, in the plains of Mymensing,
it is not improbable that at some far distant date, a body of these wandering cultivators seek-
ing new ground, found their way along the base of the Jyntea and Khasi Hills into the Garo
wilds ; they differ not a little in appearance from the true Garo, their dialect being of course full
of words common to both as might be expected from long intercourse. Migams and the
Garos on their west do not intermarry, and it is surprising how suddenly a language ends and
another takes its place. Khasi is unknown to the Atong Garos, and but few Migams can even
speak it.

Eutract jfrom the Narrative Report of Caplain GRORGE STRARAN, in charge No. T Topographical
Party, Rajpootana Survey, for season 1869-70.

The reconnoissance and triangulation occupied me nearly three weeks, including the com-
putations which were obliged to be completed on the spot
before taking in hand the traverses. The whole of the
work at Aboo was completed by February 9th, and the
Loards ready mounted and projected, and left in charge of the overseer of the Public Works
Department there. The scale on which the map was to be made, 6 inches==1 mile, necessitated
a large number of fixed trigonometrical points. It also appeared to me advisable to traverse
with theodolite and cbain the chief roads and paths of the station for the cantonment plan on
24 inches to a mile, as T understand the want of such traverses has been felt in the survey
recently executed of Mussooree,

NaTIVE STATES,
Jeypoor, Jodhpoor, Udeypoor, &c.

On leaving Mount Aboo, I set about laying out a principal series on the meridian of
as 74, a basis for [uture work, there being no triangles of the Great Trigonometrical Survey
within available distance. You will see on consulting the chart of the Great Irigonometrieal
Survey, that after passing westward of the Goorhagarh series, no more of their principal work is
met with till we reach the Indus, a distance of 350 miles. It becomes then a matter of some
imporlance how our triangulation can be extended over this enormous area, without risk of un-
due accumulation of crror.
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The plan T proposed, and which met with your approval during a_conversation at my
office last vear, was as follows ;—To lay out a prineipal series along the meridian of 74, emanatine
from the Karachi longitudinal series, near Erinpoora, and on reaching the parallel of 26 to
turn eastwards and run into the Goorhagarh series, a little south of Ajmere.  This series is to
be reduced by the method of least squares, polygon by polygon, and the errors at the close of
the series to be re-distributed throughout, by a method similar, though not so rigorously
accurate and laborious, as that employed by the Great Trigonometrical Survey in the reduction
of the north-west quadrilateral. On the completion of the area thus enclosed, wz., degree
sheets XIIT and XXI, the series will be continued along the meridian of 74, and then again
turning eastwards will unite with the Goorbagarh series again on the parallel of 27. The
reduction of the errors will be effected in the same way as before. The same process will be
continued till the northern limit of our survey is reached about the parallel of 30, and by that
time it is not improbable that some new Great Trigonometrical series may be contemplated, or
perhaps finished through the centre of Bikaneer.

It would no doubt be Dletter, if the whole series along the meridian of 74 could he
completed, before any of the junctions with the Goorbagarh ave effected, but it is obviously
impossible that any officer in charge of a Topographical Survey can leave his legitimate
work for such a purpose, for long before it was completed, there would be a demand for more
triangulation, when there would be no data available for basing it on.

In accordance with this plan, I therefore started from the base Kanagar to Raonak of
the Great Trigonometrical Survey near Erinpoora,and laid out and observed a quadrilateral and
hexagon along the mevidian of 74, which two figures have carried the series up to within
about 35 miles of Jodhpoor, from whence I shall turn castwards as explained above. These
angles were all observed with a 14” theodolite, and the signals were luminous—four zeros and
four changes of face were made use of, with the satisfuctory result of only 1+l seconds of
triangular error,  These two figures have alveady heen redueed by the method of least square.

The country over which the first part of the series passes was easy, being open and
sandy with detached rocky hills, forming very convenient stations, the mnorthern part is very
flat, and the sides must necessarily be very much reduced in length.  Owing to misty weather
and bad signallers, I was so much delayed in this work that the duty of checking plane talles
devolved on Mr. Horst, and I only reached Deoli in time to commence the homewurd march
to Agra.

He (Mr. Horst) informs me that the country he has triangulated this season is for
the most part easy, being flat with isolated hills well suited for stations. 'The only difficnlt
part is in the Arabulla range, which run north-east and south-west, cutting off the north-
west corner of the Degree sheet XIII. The range is here about 16 miles wide and pretty
thickly covered with jungle. The highest point reached this year (Goram by name) is
3,066 feet above the sea, and fully 2,000 feet ahove the plain on the western side.  The nnmber
of points laid down, exclusive of stations, is 487, most of them with double values giving on
an average one point to 73 miles, and one height to 112 miles.

“TUp to the end of January, the famine was very severe, wheat atta was selling at
5 or G seers for the rupee, and procurable at that rate cven with difficulty. Maki or Indian
corn, the staple food of the poor, was about 10 seers, but was not always to be obtained, as
locusts had destroyed a great part of the crops as they were ripening, and it was not until it
was certain that the yield of wheat would he satisfactory, that the bunyas opened their stores
of grain, when the pressure was somewhat relieved.  Lven in Ajmere and Mairwara, although
these are British territories, and scveral relief works were in operation, the distress was very
great. Mortality among the poorer classes was excessive, whole villages have been depopulated,
and in numerous places I have seen corpses and skeletons lving ahout, making it too cvident
that the deceased had no friends or relatives to bury or hurn their remains.  The country is
not likely to recover itsclf for several years, as the strong and serviceable cattle have died.
Large tracts of land suitable for wheat crops are untouched, either because their owners have
died, or that they have no plough cattle remaining. At Toddgarh in Mairwara, there is o
Missionary, Mr. Robb, who has been indefatigable in his endeavours to relieve those unfit for
work, and maintains a large orphanage at the expense of the mission.”

« My thanks are due to the Deputy Commissioner of Ajmere, who rendered me great
assistance while in his district.  In the Udeypoor State, I met with a good deal of aunoyance ab
the commencement of the field season, but on my complaining to Colonel Keatinge, the Governor
General’s Agent, who was passing through my ground on his tour, and subsequently to Colonel
Nixon, the Political Agent, T had every assistance rendered me. The latter on my represen-
tation had the Thakoor of Bednor, a jagirdar deriving an annual revenue of three lakhs, and
gubject to the Udeypoor Rajah, heavily fined for refusing me permission to ercet stations on his
land, which punishment hid ‘a most salutary effect on the neighbouring thakoors, who be-
came not only civil but subservient.”
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The maps completed during the recess are two standard maps Nos. 27 and 32, plans of
Kotah and Boondi cities, for reduction from 12 inches to a mile to 6 inches, and one shect of
the plan of Mount Aloo on the seale of G inches to a mile, and a fair copy of the report on
the triangulation connected with it. It was confidently expected that the whole map of Aboo
would have been submitted by the end of this recess, but the fog and rain have been so dense
and constant during the past rainy scason, that for weeks together no field work could be done,
and the remaining sheet of the general plan, and the cantonment plan on the 24 inch scale,
cannot be received intime for transmission to Calcutta this recess,

Three standard maps have been drawn as far as materials exist, and also a fair copy
of the triangulation chart of Degree Sheet V, and the general report of that degree shecet is
also in course of preparation and nearly complete. Sixty sheets of zincographed standard
maps received from Caleutta have been colored and returned, and 30 more colored for record in
my own office.

The computations of the season’s triangulation have been quite completed, and I have
great pleasure in reporting that no arrears of any kind, cither n mapping or computation,
exist in the party.

The out-turn of detail survey is not so large, as has been usnal hitherto in this party,
for the fellowing reasons, 1sf, that the ground is far move diflienlt than any before met with
i Jeypoor or Bikauneer; 2u4, that two large scale plans of cities (Kotah and Booudi) were
also completed ; 3rd, that two of my Iluropean assistants and one Native were obliged to
Jeave their work early to go to Mount Abeo; and 1/4, that we were not able to take the ficld
till a little later than usual, owing to the famine then prevailing in Rajpootana,

The programme for the approaching season is as follows :—

I shall myself complete the principal series from Jodhpoor to the Goorhagarh series
alluded to above, and then inspect and check the plane tables.

Mr. Horst will lay out a little triangulation in the carly part of the season, and
then take up plane tabling. The other assistants, both Turopean and Native, will be at fiest
employed on the detail survey of Degree Sheet V, of which about one-third is remaining, and
will then be moved into Sheet XIII, of which I hope to complete about one-third or perhaps half
during the season. Care however will be taken to ensure the completion of Sheet V at any rate.
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APPENDIX B.

DRAWING AND COMPILING BRANCH, SURVEYOR GENERAL'S OFFICE.

The most important compilations in progress and maps completed are as follows :—

Inpia.—Standard Map, scale 32 miles =1 inch, in 6 sheets.

Sheet No. 1 contains the Punjab and its dependencies, Afghanistan, the Northern
portion of Rajpootana, and the Western portion of the North-West Provinces
The Punjab and its dependencies have been reduced and drawn, writing of nnn@;
in progress. Afghanistan and portions of the North-West Pl‘OVi;CeS to be
added. From this sheet, a photograph will be taken of the Punjab portion and
made over to the engravers for a new map of the Punjab in outline, required Ly
the Local Government to illustrate administrative reports.

Sheet No. 2 hqs not been taken in hand yet, as it embraces portions of Nepal
Bhootan, Thibet and Chinese Tavtary, of which no reliable geographical materials
are available.

Sheet No. 3 contains portions of the Rajpootana and Central India Aeencies
Sindh, and the greater portion of the Bombay Presidency. As it is not likeI}:
that better materials than exist at present for the northern portion of the Bombay
Presidency are likely to be forthcoming for many years yet, or probably until
a regular survey is organized and started, the principal drainage and chief
towns have been taken from the Quarter Master General’s map of that Pre-
sidency. The Province of Sindh is under insertion from the results of the recent
Tevenue survey.

Sheet No. 4 contains Bengal, Behar, Orissa, Oudh, the greater portion of the
North-West Provinces, British Burmah and portions of Nepal, Bhootan, &e. Al
the results of topographical and revenue survey in British Districts and Native
States have been inserted; several blanks still remain to be filled,

Sheet No. 5 contains the southern portion of the Bombay Presidency and a large
portion of Madras with Mysore, the Nizam’s Dominions, Ceylon and the Lacadive
and Maldive Islands. The outlines have been completed.

Sheet No. 6 includes the southern portion of British Burmah or Tenasserim Pro-
vince and the Malayan Peninstila, Andaman and Nicobar Islands, Singapove, &o.
Coast line, names of ports, &c., along the coast inserted from the latest Admiralty
charts.

The publication of the final and complete edition of this map must necesearily e
deferred for many years, or until the many blank portions of the peninsula come
under survey; but meanwhile it is intended to publish the sheets as preliminary
maps with the unsurveyed portions filled up from the best available sources.

A veduced map on balf the scale (G4 miles=1 inch) will be taken in hand
immediately.

Fov a general atlas of the world, scale 10 miles=1 inch, publishing by Sir H. James,
R. E., Director of the Ordnance Survey of Great Britain, The central section of
Bengal containing the metropolis of India and surrounding distriets was completed
Jast year, but has been detained for the correction of houndaries of districts, all of
which have of late years undergone many changes. The required information is
still delayed; a photograph of the sheet in its present state will, therefore, be sent
to the Ordnance Office to be engraved, and the houndaries and names of districts
will be given hereafter on oulline proofs of the sheet. A few additions have been
made to the sheet, such as new roads, canals, chord-line railway, &e.

The Tastern Bengal Scetion of the above map, parallels 20° to 25° and meridians
90° to 94°, includes a pood portion of the Eastern Frontier, Burmah, Munneepoor,
&c. It has been completed as far as survey results will admit. The portions
bevond our lontier must await further explorations. A photograph will be sent
to Sir H. James shortly, with the object of the engraving being commenced of the
completed portion of the sheet.

Ollier sheets will be taken up hereafter.
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Norru-Wesr Provinces.—A complete map of the North-West Provinces, Oudh, and adjoin-
ing Native States, scale 16 miles =1 inch, intended as a hand map, Las heen
revised up to date and is being lithogruphed.

Oupn.—Quarter Atlas Shect No. 87, South-West, containing the city of Lucknow, has been
engraved and issued. All the other quarter sheets are in a forward state in
various stages of engraving. Names have been added to the engraved outlines,

The old Atlas Sheets” 68 and 88 (full plates, double elephant size) which contain
portions of Oudh, were completed from the results of survey, and are Leing engrav-
cd.  Both plates are well advanced.

Sixpir.—Quarter plate Atlas Sheet, 1 North-Bast portion of Sindh. Additions made to

prool’ and sent to the geographer at the India Office.

" Quarter plates of Atlas Sheets, 10.—Compiled parts of Khyrpore Native State aud
districts Halla and Omerkote of Sindh. Engraving of North-West quarter com-
menced.  The blank portions are parts of the Rajpootana Agency not yet
surveyed.

RasrooTaNa axp CentraL Ispra Acryciss.—Quarter plates of Atlas Sheet 34. Graticule pro-
Jected and portions of the Native States of Jeypore, Tonk, Boondi, Kishengurh
and Gwalior completed on quarter sheet North-East.

Atlas Sheet No. 51, Quarter Plates North-West and North-East. Engraving in
England. TPortions of Gwalior, Dattiah, Jeypoor and Kerowli inserted on unfinished
prools and sent Lo the geographer at the India Office for completion of the sheets.

Quarter Sheet No. 51, South-East, Hills added. Engraving well progressed.

Atlas Sheet No. 70.  Qnuarter Plate South-Ilast. Tngraving in England. Portions
of Punnah, Myhere, &c., in Bundeleund added on a proof and sent to the geo-
grapher at the India Office for completion of the plate.

Bevcar.— Quarter Atlas Sheets No. 125, South-East containing portions of Sylhet and
Cacbar, engraved and issued. 125 South West, portions of districts My mensing
and Sylhet, names completed; engraving well advanced—125 North-West and
North-East Khasia and North Cachar hills outlined. Hills in progress,

Atlas Sheets No. 124, South-West and South-East, co.mp]eted portions of the
Khasia and North Cachar Hills in outline; engraving in progress,

Quarter Atlas Sheet No. 131, South-West, containing portion of Cachar, gra-
ticule projected and drawing completed. The portion of the Native State -of
Muuneepore which falls on this sheet will be left Llank tjll the country is
brought under topographical survey.

Cnota Nacrore Division.—Scale 8 miles=1 inch. This map was originally drawn
to illustrate in outline the boundaries of the British Districts and Native States
in the Division; it is now under compilation as a final map for publication.

The Western half of the Chota Nugpore Division, seale 4 miles =1 inch, is also under
compilation from the rosult of topographical survey, as this portion is urgently
required to complete the geographical map of the division which is much nceded
for local administrative purposes, and also for the completion of the two quarter
plates of Atlas Sheet No. 103, North-West and South-West, to be engraved in
Lngland,

Mar or TR WESTERN rortio¥ oF Biuoorax, with the Dalingkote Sub-Division of districet
Darjecling and a portion of {he Bengal I_‘!ounrs n the.nc\vly fo_rmcd district of
Julpigoree, seale 4 miles =1 inch, compiled  from Major Godwin-Austen’s and
Licutenant Chas,  Strahan’s military suwrveys of parts of Bhootan and from
revenue survey. A polograph of this map will be sent to the geographer at the
India Office for additions to Atlas Sheet No. 118, The map is nearly ready,

'

1n addilion to the above, many small maps of a miscellaneous kind have heen compiled

or fair drawn, together with charts of triangulation and standard sheets of

topographical surveys, houndary maps and tracings, details of which are given
in following statement.
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COMPILING, DRAWING AND GEOGRAPHICAL EXAMINING BRANCH, SURVEYOR
GENERAL'S OFFICE.

STATEMENT showing the nature of the work performed and the progress made from st January
to 81s¢ December 1870. .

Mars.

Scare,

PnroorESs AND REvARKS,

INpra.—Standard Map, Sheet 1; Punjab and
North-West Frontier and part of
the North-Western Provinces.

INpia.—Sheet 3; Contral India, Rajpootana,
Sindh and Bombay Presidency.

INDIA.—SheIetdf!,; Eastern Portion of Upper

ndia.

Inp1a.—Sheet 5 and 6; Southern portion of

India.

Inpria.—For a General Map of the World
ublishing by Sir H James;
astern UBengnl Section, between

Latitude 20° and 25,° Longitude
90° and 94.°

Onr1ssa Division,—For the Gazetteer

Craota Nagrore Diviston

('HOTA NagPore Division.—Office compila-
tion from results of topographical
survey.

Reconnoissance of the Garo Hills by Major H.
Godwin-Austen.

Western half of Bhootan from a military
survey by Major H. Godwin-Austen and
Lieut. C. Strahan, B. B, with the Daling-
kote Sub-Division of District Darjeeling
and the Northern portion of the Bengal
Dooars.

Boundary between Pergunnah Shooshung of
District Mymensing and the Garo Hills.

Gwartor aND CeENTRAL INDra Torogra-
pEICAL SUurvEY.—Standard Sheets, Nos.

3 (b), 6(a), 6 (b), 7(b), 10 (n),
10 (b).

Gwarion aND CENTEBAL INDIa ToroGRa-

purcAL Sumrvey, Standsrd Sheets Nos. 6
(@), 11 (2) and 11 (b).

GwarLioR AND CENTRAL INDIA ToPoGRA-
PHICAL SURVETY, Degree Sheet V.

RasrooraNs ToroarapHICAL SURVEY, De-

greo Sheet,

CHota Nagronr DivistoN ToPOGRAPHICAL
SvBvEY, Sheets 42, 43 and 54

CrNTRAL PROVINCER TOPOGRAPHICAL SUR-
vEY. Sheets 11,15, 16 and 17, Standard
Maps.
CentRal Provinces TorooraPHICAL SUR-
veY, Degree Sheets 2, 4 and 6.
CExTRAL ProviNces TorogBAPHICAL SUR-
vEY, Chart of Triangulation for Season
1868-G9.
GaNJaM aND Onrsss ToPoGRAPHICAL SUR.
vEY, Charts of Triangulation Sheets 1,
2 and 9.

CENTRAL  PROVINCES AND VIZAGAPATAM
AGeNcy Torosrarmicat. SurvRY, Charts
of Triangulation Sheets 7 and 8.
Atras of Inpia, Quarter Sheet 1, N. E.

AtLas or Inpuy, Quarter Sheets 10, N. E,,
N.W,8 E.and 8. W.

Miles. Inch.

2 =1
32=1
32 =1
10=1
12=1
8 =1
4=1
4=1
4=1
2 1
1=1
1=1
2 1
1=1
1=1
1=1
2 1
2 1
4=1
4=1
4 =1
4 =1

Districts in the Punjab completed, outline and
hills of. Kashmir and the Hill States inserted;
names in progress.

Outlines of portions of Cutch, Guzerat, &e., com-
pleted. Sindh in progress.

Portions of Oudh and North-West Provinces com-
pleted. Portions of Chota Nagpore Division in
pl‘ogress.

Madras Presidency, Ceylon, Mauldive, Lacadive,
Nicobar and Andaman Islands inserted in out-

line.

Hills in Akyab and Chittngong inscrted. Writing
completed. Sylhet and Cachar portion in pro-
gress.

In progress. Outlines nearly completed, This
map is to be engraved.

Outline and names in progress.

Western half of the division outlined. Streams,
&c., partly inked.

Drawn for reproduction by photozincography.
Completed and printed.

Compiled and fair drawn, Ilill shading in pro-
gress.

Fair dvawn for photozincography, and a trace
made [ot the Coinmissioner, [{onch Behar Division,

Projected and fair drawn froin plane table sections.
Completed and published.

Ditto ditto. In progress.

Exaggerated specimen map in two sections.
Drawn on reduced blue prints.

Exaggerated copics of sheets 1, 2 and 2 (a) re-
drawn for reduction to $th scale. Completed and
published.

Projected and redrawn from the original plane
table sections. Sheet 42 completed. 43 and 54
in progress.

Projected and traced from the original plane table
scctions.  Outlines and writing  of sheots 11,
15 and 16 completed.  Shect 17 in progress.

Blue print rednetions from standard maps. Out-
lines and writing in progress. .

Projecled and drawn for veduclion by photozinco-
graphy. Numerical data under insertion.

Projected and drawn.  In progress ; numerical data
to be inserted. .
Each sheet gives 2° of Latitude by 1° of Longi-
tude.
Ditto ditto.

Inserted portion of District Nowshera and the
Native State of Khyrpore in Sindh on proof for
the geographer at the India Office.

Compiled and drawn portions of Sindh and made
over fur engraving.
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STATEMENT showing the nature of the work performed and the progress made from 13t January
to 318t December 1870—continued.

Maps.

ATLAs oF INDIA, Quarter Sheet 34, N. E.

and S.

Ateas oF INDIA, Quarter Sheets 51, N. W,
N. K and 8. E.

Artras oF INpra Old Sheet No. 68 (Double
Elephant Size Plate).

Atras oF INDI14, Quarter Sheet 70, S. E. ...

Artrag oF Inp1a, Quarter Sheets 87, N. E,,
N. W,S8. E, and 8. W,

A71Las oF Inpia, Old Sheet No, 88 (Double
Elephant Size Plate).

ATras OF INDia, Quarter Sheets 124, S, E.
and S. W.

ATLAs OF INDIA, Quarter Sheets 125, N. E.
and N. W,

ATLAS OF INDIA, Quarter Sheet 131, S. W. ...

SCALE.

PurogBESS axD IlEMARKS.

Miles. Inch.

4 =1
4=1
4=1
4=1
4=1
4 =1
4 =
4 =1
4=1

Sheet 34, N. E., completed portions of Central
India and Rajpootana Native States as far as
materials have been received.

Slicet 34, 8. Ti. part of Gwalior, completed. Engrav-
ing in progress.

Portions of Gwalior and Duttiah inserled on

\;‘ziarter N. E. for the geographer at the India
ce.

Quarter S. E. compiled and outlined. Writing
in progress.

CompiletT and drawn portions of the Districts of
Seetapore, Hurdui and Qonao Districts in Oudh.
Engraving in progress.

Portions of Bundelcund States completed on a
proof for the geographer at the India Office.

Completed. Numes written, &e. Engraving in
progress.

Portions of Oudh compiled and drawn ; wriling in
progvess. Engraving of outlines in progress.
Outlines and writing completed of poruons. Hills
drawn of portions of Khasia and North Cachar

Hills. Engraving in progress.

Portions of North Sm:lmr and Xhasia Hills ndded
in outline. Hills drawn on 125 N. W. Engrav-
ing in progress.

Eastern part of District Cachar inserted. Engrav-
ing in progress,

Miscellaneous Maps, Tracings and Extracts of Maps, of Plans, Clarts, §e.

Postal Map of the City of Caleutta "

Dayo Salt Mines and Geological Sections in
3 Sheets.

Sketch Map of the Ancient Subah of Berar ...

Countries between Peshawur and Badakshan ...
Plan of the Boundary of Tiunivelly District ..

Map of the Countries on the South-West Fron-
tier extending from Palamow to Bundeleund.

Sketeh of the South-Weslern Frontier with
the adjoining Districts of Bundelcund and
Sirgoojah.

Maps of Pergunnahe Jameerah, Mukrumpoor,
Arungnhng and  Karribarce of  District
Gowalpara,

Extracts from Charts of the Great Trigono-
metrical Swrvey with numerienl data.

Extracts from Charts of Topographicel Survey
triangniation with numerical data.

Corrections and Additions to Topographical
Survey Standard and Exaggerated Maps
and Charte.

Various small extracts, &c, too numerous to
detail.

2=1
4 =1
Vurious.
=1
=1
1=1
+=1
4 1

Reduced and drawn.
Faiv drawn for photographic reduction.

Drawn on trensfer paper for the Cowmmissioner,
West Berar.

Two tracings made ; names in Persian.

Three wnaps; tracing for the Madras Revenue
Survey.

Trace for the Boundary Commissioner, Chota Nag-
pore Division,

Ditto ditto,

Tracings for the Officer in charge Brabmapootra
Series G. T. Survey.

24 Extracts for Revenue Surveyors and other
Government Officials,

5 Iixlracts from various Charts for Revenue Sur-
veyors, &e.

Corrections and Additions made to 88 Originul
sheets to suit the requirements of photozinco-
graphy, &e.

Cantonment and City Plans,

Plan of Scctapore
Plan o’ Fyzabad .,
Plan of Yangisbahar and Yarkund

i
@ D

One sheet redrawn for photozincography.
Ditte  in progress.
Exaggerated map drawn for photozincogruphy.
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Coloring of  Lithographed, Photo-zineographed, and Engraved Maps, Plans, ., Eramining
of Proofs of Maps, Plans, Charts, Sc

Mars.

Pnoaness sND REMARKs,

Lithographed and Pholozincographed Maps
and Dlans,

Engraved Atlas Sheels

Proofs of various kinds examined and 1e\|~cd

Boundaries revised, Railway Line and Stations
inserted, &e., on thl.lowmphcd Maps and
Atlas Sheets,

Miles. Inch.

Varoius.

\ arious.

‘ 10,629 sheets colored.

. 1.115 sheets coloved.

219 sheets—many twice revised.
On 2,230 sheets.

Work pecformed by Extra Drafismen and ont of Office hours, for whick payment kas Leen receired.

Portions of Districts Mirzapore, Benaves and
Gbhazeepore.

Killah Nyagurh, Cuttack Tributary States

Skeleton an ol India, >l.|0\\mw telegraph
lines and statious.

General Chart of the Nicobar Islands .

South Andaman and adjacent Islands with
Port Blair, &c., showing the proposed tele-
graph lines and cubles, in 3 sheels.

Extracts from the Original Field Maps of {he
Hyderabad Topogmphlml Survey.

1 =1
1=1
32 =1
1=1

Compiled and  dvawn for photozincography in 13
double elephant size sheets, completed and pub-
lished.

Drawn on {ransfer paper for zincography ; printed.

Drawa for reduction and multiplication by photo-
zincogrvaphy ; priuted.

Compiled and reduced from several sheets of
Austrian Charts ; completed.

Fair drawn lrom existing Charls reduced and
pl)‘otuzincograpllcd.

Four large tracings with oomplete details tor ile
Superintendent, Geological Survey of India.

SurvEYorR GENERAL’s OFFICE,

The 31st December 1870.

(Signed) J. O. N. JAMES,
Asst. Surveyor General.
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APPENDIX C.

ENGRAVING BRANCH, SURVEYOR GENERAIL'S OFFICE,

Cavrcurta, 31st DeceynEr 1870,

" (1'-“'“," Co‘r‘n'rd,hEsq., Superintendent. _ Thestaff of European Engravers consists of seven
- I\Illi)nl/:‘:;, hg;‘-‘]_‘[:s“;r ) with one Luropean Plate Printer.

» ]‘\‘f’g"’“'cl(f:;"“ 3‘&3 The staff of Native Engravers and Apprentices
" H Jomes,  ditto, are eleven in number, and there are ten Native Copper
» A.Madge, Apprentice. Plate Printers and Pressmen, making in all of the Native
» A. Houghton, Printer. staff twenty-one.

The work completed and in progress is as follows :—

Quarter Plates, Atlas Sheets 87 South-West, containing part of Oudh and 125 South-East
portions of the Districts of Sylhet and Cachar have been completed and issued.

Quarter Plates 125 South-West, 125 North-West, and 125 North-East are in various
stages of progress. The first (125 Sounth-West), containing portions of the Districts of
Mymensing and Cachar, is well advanced towards completion.

Quarter Plates 124 South-West and South-East, North Cachar and Khasi Hills, have
been outlined in part and the writing is in progress.

Quarter Plate 131 South-West contains a small portion of the Cachar District. Outlines
completed ; writing in progress.

Quarter Plate 51 South-East portions of Gwalior and Dattiah. Outlines and writing
completed ; hill etching in progress.

Quarter Plates 87 North-West and South-East have been well advanced. OQutlines and
writing partly completed.

Full plates 68 and 88 (old double elephant size plates) containing portions of the North-
West Provinces and Oudh. Easlern and Western portions of Oudh under insertion,

The quarter plates of Atlas Sheet 10, Sindh, have just been talen in hand.

Map of Indiain outlines to illustrate the operations of the Great Trigonometrical Survey,
scale 96 miles = 1 inch, engraved and published.

Index Map to the Sheets of the Indian Atlas and Great Trigonometrical Survey, scale
96 miles = linch. The old copper plate reccived from England has been corrected up to date,
and a new edition published.

Small Index to Indian Atlas Sheets, nearly ready for publication.

Sheets of the lavge plan of the City of Calcutta, Addilions and corrections up to date
on several plates in progress.

L]
Plates to illustrate the Pendulum operations report of the Great Trigonometrical
Survey. Two plates engraved and printed.

A few other miscellaneous jobs, such as ruled tints and scales, &ec., were also completed,
details of which are given in the following statement,

During extra hours Mr. C. W, Coard engraved a sevies of 24 plates to illustrate the
cholera report, for which job payment was received. A very large number of impressions
from these plates were printed for the Sanitary Commissioners and Dr. Lewis’ cholera reports,

The following statement shows the number of the Indian Atlas sheets in hand, pro-
gress made, and the time it will probaby take to complete some of them, Details are also
given in it of misccllancous work completed and in progress :—

Quarter plales 87 8. W. and 125 8. E., completed and printed.
Quarter plate 1253 5. W. will be finished in 3 months.

Ditto 125 N. W. ditto 7 .

Ditto 125 N. E. ditto 8

Ditto 124 8. W. and 124 8. E. will be finished each in 4 months.
Ditto 51 3. E. Hills in progress ditto 5 »

Ditto 51 S. W. materials just received will be finished in 10 months,
Ditto 87 N. W. and N. E, wailing for drawings.
Ditto 87 8. E. well advanced will be finished in 1 month,
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Full plates 68 and 88 (old full plates), outlines engraved, writing in progres, will be finighed
1 18 months.

Quarter plates 34 8. E. and N. E. border and projection done.

Ditto 10 N. W, 10 S. E,, 10 N. E,, tracing commenced.

Ditto 10 8. W. outlines commenced.

Ditto 131 S. W. outline done, writing in progress, will be finished in 2 months.
Full plates 17, 48 and 49 (old plates).

Railway Lines and Stations added.

There is still a want of materials for several of the quarter plates in progress, and
dry proofs will be furnished of these for drawings, as survey results are regeived.
Index to the Great Trigonometrical Survey of India and Sheets of the Indian Atlas.
Additions and corrections up to 1869 completed.

12 Map of India in Outline to illustrate the Triangulation and Astronomical opemtioﬁs of the Great
Trigonometrical Survey (completed and printed).

Two plates pendulum operations completed and printed.
Scale of chains and inches for Mathematical Tnstrument Department completed and printed.

Circular protractor, 12 inch diamater, redivided, and figures engraved for the Public Works
Department, Punjab (completed and printed).

Tints of various sizes and shades for the use of the Lithographic Press. Various tints ruled
and transfers supplied.

Plates of tree and bush jungle. Various tints ruled and transfers supplied.
City of Calcutta old copper plates under correction up to date. In progress.

. Impressions, proofs and transfers taken from copper plates.

Proofs of various kinds ... e v 444
Impressions (final) from plates e 26,177
Transfers of tints, &c. ... - 769

Total impressions 27,390

Mr. Honghton, Copper Plate Printer, reported his arrival in India on the 22nd December
1869.

The European staff of engravers have enjoyed much better health this year; they have
made good progress with their werk, though much of their time has been talen up with
drawing in the work for the Native staff; for I find in the latter that their judgment for
spacing, writing and drawing in work for engraving is bad, therefore I have made it a rule,
till they are further advanced, to have every thing drawn in for them. The Native engravers
and apprentices have made rapid progress with the graver, and two of them, Amanatollah and
Kristo Shaw, I have every reason to believe, will turn out good etchers, They are both
working on the Atlas sheets.

The Native staff of Plate Printers under Mr. Houghton have got on very well, and the
progress made during the year is very creditable. :

During the past year I have done all in my power to push the work forward by dividing
#he various parts of engraving Letween the whole staff; I have found by so doing that T have
been able to put more plates in hand, and eonsequently many subjects have been engraved and
printed independent of the atlas sheets of India.

Stuveyorn GENEraL's OFFICE, } (Signed) C. W. COARD,

The 31st December 18$70. Suverintendent, Engraving Branck.



Albstract of the work executed in the Surveyor General’s Office, Lithographic Branch, from 1st
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APPENDIX D.

January to 31st December 1870.

New maps, &e,, the lithographie drwings of which

Scale, &e. were completed during the Bize. :E
present year. £

GENEDAL Maps.
16 rniles = 1 inch ... | Punjab Compilation, with chalk hills on stone «. | Atlas 4
32 ,, . » Central Provinces .. ... | Double Ele hnnt 1
Hills of Saugor sttnct on stone oe v.. | Super Roy aF 6
Central Burope .. o ... | Atlas I |
16 4, o s e | Berar o ... | Royal 1
16 ,, »w » Gazetteer Map of Shnbabad o «.. | Foolscap 1
Hills to Kashmir Route map on stone .., w. | Atlas 1
4 5 w w District Sconee, on stone with chalk hills ... .o | Atlas 1
2 5 o w» District Goojranwalla «. | Super Royal 4

16 ., . » North-West Provinces . ... | Imperial 4
2 5% w ow . | Jamoo Territories, sheet 1 on stono Special 1
d 4 s w Sindh Complhtmn map, with chalk hills Nos 7,12 aml

13 on stone . " . [ Ymperial 3

12 ,, s 4 .. |Orissaond Tnbutmy Mechals .'.. ... | Atlasg 1

32 ., w » China Compilation map . ... | Imperial 4

Index to Ganjam and Orissa T S. e Doublc Eleplmnt 1

12 . W Index to Sheet maps of Chanda . Royal 1
8 ., w » Index to Jessore Sheets . Ditto 1
9 5 » » Index to Lohardugga Sheets ... Ditto 1

300 ,, 4w India map No. 1, colored, stones plc-palcd "1t and 2nd
edition ... | & Sheet Royal ... | 1
160 5, s . | India map No. 2 and 24, colored stones prepared Imperiul 1

REVENTE SurveY Cincuirs.
1 Mile =1 tnch.
1 mile = 1 inch Noacolly District on stone, Nos. 8, 9, and 10, 11, { Special | 4
12,13, ... {| Antiquarian ... | 2
1 ., o » .. | Bhandara District, Nos. 12, 13 and 16,17 . | Double Elephant| 3
1, » » Balaghat District, "Nos. 11, 20 and 18,19 . v | Atlas | 3
SomEET Mars.
1 Mile = 1 inch.

1 mile =1 inch ... [ Sindh Revenue Survey Sheete, Nos. 20, 22, 23, 28, 29,

30, 31, 32, 33, 36, 40, 41, 53, 55, GG, 67, 70, 71, and

85; 3 arcat work on stone, and in various stages,
21, 51, and 54 .. Double Elephant | 19

1, w » .. | Oudh Revenue Survey Shccts, Nos. 28,37, 42, 48, 49
50, 51, 52 and 53 Ditto W] 9

1 . w » Jessore Revenuo Survey Shcets, Nos. 1, 2 3 4,5, 6, 7
8, and 9 Ditto we| 9

1 , o e |Chanda Revenue S\uvev Shects, Nos. 1, 2, 4 5,6, 8, 9
10, 13, 13, 14, and 16 ...| Ditto o | 12
1, & » Lolmldugm Revenue Survey Sheets, Nos. 1and 2 Ditto | 2

Prans oF CANTUNMENTS AND CIVIL STaTIONS.

10 chains = 1 inch... | Bhurtpore, City and Fort ... ... | 40 % 40 el 1
1 mile ,, 6 inches. | Gwalior, City nnd Fort . . | Atlas o4
1, a6, Luckno\\ City and Eunvirons on 1 stone _eo. | Antiquarian ... | 1
) .8 Rewah Cily, on stone “ o | Atlus I
1 . w24, Jhansie . Ilnverml w1
1, W16, Nagpore on stone . e . Ditto 6
1 ., " " Jubbulpore e «. | Double Elcphant 2

300 feet  ,, 1 inch. | Bukloh Cnulonment « | Atlas T ¢
Tummn Marps.
Thannah Mirzapore, Sub-Division Jungypore, District

Moorshedabad... ... | Atlas Wl 6
Thannah  Nychatee, Sub-Division Baraset, District

24-Pergunnahs Ditto | 6
Thannah Bhurtponc,Sub DI\ISIUII J'lmookantlee, Dlstnct.

Moorshedabad .. o ... | Ditto e | 12
Thannah Sooty, I)Nhl(t Num:ho(hbnd «. | Dilto el 6
Thannal ]Jhu"wmwollu, District Moorshedabad v, | Imperial . 8
Thunnah Goas, District Moorshedabad Ditto | 16
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Abstract of the work ezecuted in the Surveyor General’s Office, Lithograplic Branch, from lst

January to 318t December 1870—continued.

New Maps, &o., the lltllanghic drawings of which ¥
Seale, &e, wero completed durlng the Bize. 59
present year., . 74

* Banrack Praws,

Saugor . e v | Double Flephant | 18

Umballa e e voo | Imperial | 51

Delbi ... | Ditto | 7

Nowshera ... | Ditto w| 8

PERGUNNAH Mars,

District Cawnpore . Atle 13
Ditto Furrackabad Double Elephunt. 4
Ditto Mynpoorie Atlas 8

Geological mops, with 31 colored stones prepnred Various sizes 9

Medical Department maps with 1 tint stone for vaccina-

tion map 1o .| Ditto 19

Reilwvay maps ... Ditto 8

Sunitary Commissioner’s Report Ditto 4

Route maps e . .| Ditto 4

Foreign Depm'tment maps ... .. | Ditto- 7

Military Depn.rtment maps : Ditto 24

Index maps “ v Ditto 3

MiscELLANEOUS Mavps, Prawns, &c., &c., &c

Forest map of Bengal “ «.. | Double Elephant | 1

Irrigation map, North-Western Provmces Ditto | 2

Wreck Chart for 1869 re Ditto 1

Chanda District Sketch ma: 40 x 40 1

Hazaribagh District, part of 1; Ske\et(m mup Imperial 1

Seistan, Skeh:h map . 1

Rajpootana and adjacent countries . ., - { E&l;:h Elep hm.]_t' g

Geneological Trees 3

Postal map of Bengal with 4 colored atones prepm'ed Imperial 4

Wharf Wall for the River Hooghly Atlas 1

Light Houses on Bay of Bengal with 8 colored stones

prepared e e Various sizes ]

Flags for Madras Government Gazette Foolscap 4

Map of the Punjab and Sindh Frontier Double Elephnnt 1

Sketches, Plans, Diagrams, &e. Various sizes 20

Map of the Territories of the Hill Tribes of RnJun

pore Frontier Double Elephant | 1

Boundary and Tuhscel names o of Districts end main

circnit maps of Sylhet and Backercrnnge 13 colored
stones prepared o
419

Abstract of the printing performed during the year, showing the value or selling price of the same.

. No. No. No. of Val i
SUBJECT. of ahogts, of co(;-»lu. P'l’)'r]:!:;'o"":_' ¢ “;roi::,o o8
District and general maps on various scales [rom 2 miles Rs, A. P.
I =1 l'mﬁ and upwg‘rds 32 7.942 25,972 9,076_ 00
Index Maps T 9 830 A30 Gratis.
Revenue Survey Clrcmt maps, sca]e 1 mile = lmh 16 4,680 5,304 R580 0 0
Ditto Sheet maps ditto 56 18,062 22,226 | .27012 0 0
Thannah maps, scale 4 inchea = 1 mile * 66 600 4,950 4000 0 0
Plans of Canlonments and Civil Stations, &r'\I (lnlrr’:‘smlo) 7 1,068 1,628 1,760 0 0
4 for I Departinent, North-Western
Pers ‘]l;:‘(':‘l::]:'l:z[“ br Trrigation Departinen 33 2,168 3,966 2468 0 0
Block plans of Barracks, &e., for Secrotury of State 104 9,108 9,5R8 :1:,486 00
Reprint of okl maps ... 63 5,002 941/]1 7979 0 0
Colored boandaries on (hth) " . 1./9»1: 304 0 0
Mizrellancous maps, sketches and dingrams ... 139 61,860 | 1,20,877 23,144 0 0
Estimated cost of transfers, hondmg: and [votnotes to the 0
published maps of this Department . 600 0
6256 | 1,01,610 | 2,06,471 89,409 0 O
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Abstract of the Printing performed during the year, showing the valve or selling price of
the same—continued.

SUDJEC Xo. No. No.of | yay i
suser. ot B | o B, |t | Vol sling
Rs. wA. .
Forms for the use of the Department - 24,231 43,240
Topographical und Revenue Survey orders and " memoranda 94,373 | 1,30,633
Torar 1,18,604 | 1,73,773
Cost of the above 2900 4 0
Cost or THE LitHoemarmic Bpanch. Rs. As, Pie.
Permanent Establishment . 29,511 8 11
Contingent expenses . . B 5,176 9 0.
Extra (,ontmrvcnclcs . . 3,658 8 1
Actual cost of paper* e e . 6,306 0 0
ToraL 44,652 10 0

Proof papers itto 119,

# Lithographic paper of oll sorts, 160 reams..
Rs. 6,306
Whiting papers  ditto 9,

(Signed) W. G. MURRAY, Cuptain,
Assistant Surveyor General,
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APPENDIX E.

SURVEYOR GENERAL'S OFFICE;
. Prorosrariic Bravcu,

Calcutla, 1st January 1871,

TFrox
LIEUTENANT J. WATERHOUSE, _
dssistant Surveyor General, in charge Piiotographic Branch,
To
COLONEL H. L. THUILLIER, n.a.c.s.1.,
Surveyor General of Iul(lia.
Sin,

I have the honor to submit for your information a Tabular Statement, showing
the amount, progress and nature of the work performed in the Photographic Branch of youur
Office during the past thirteen months, extending from Ist December 1869 to the 81st
December 1870.  The amount of work may briefly be stated as follows: 704 original maps
have passed through the office, of which 60,116 complete printed copies have been struck off,
besides 3,865 silver prints. :

2. Pnoaness.—The progress made in this branch during the past thirteen months shows
a very large increase in the out-turn over thut of last year, as will be seen from the subjoined
table :—

= & = ® = - E-} L%
4 2 @ = E.2
December 1868 to Nov. 1869 ... 578 1,784 3,773 2,273 487 51,059 44,092
5 1869 to ,, 1870 ... 630 2,078 3,796 2,076 501 48,212 54,952
+52 +294, +23 —197 +14 l +35,400 [ +10,860
December 1869 to Dee. 1870 .. 704 2,290 3,865 2,265 543 96,366 20,116
528540 | 709128 | 5,28,982
sqr. wiles. | sqr. miles. | sqr. miles.
Difference during the 13 months | +116 +506 | +92 -8 +56 | 443,453 | +16,024

3. Tor the sake of comparison, the totals for the year ending November 30th, 1870, are
also given, but it will be scen that the increase is proportionally large.

4. Onmcixar Mars.—The number of sections received for reproduction during the past
13 months has been 704, showing an increase of 116 over last year. There has Leen a great
improvement throughout the Department in the style of drawing maps for reproduction by
photozincography, and very few maps are now received which cannot be reproduced in that
manner. The new system of drawing the exaggerated maps over blue print reductions on
the 4" scale, referred to in my report for lust year, has been introduced into the topographical
surveys; but as yet it has not been practically tested to any extent, but next year 1 hope it
will be in thorough working order, and answenr all expectations.

5. Nroative DevantMeNT.—The number of negatives taken during the 13 months
hag been 2,290, showing an increase of 506 over last year, with a total of 528,740 square inches.
Since my last report, a very fine camera and lens for taking pictures, 22 X 20, was received from
Mr. Dallmeyer, and a great deal of work has been done on large sized plates, thus saving
time and chemicals; 2 cameras have been kept constantly at work during the ycar. 1 am
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glud to report that the glass house erected last year has.heen found to answer perfectly, and
the operators have been able to work in great comlort throngliout the hot weather and rains.
The old apparatus has been considerably improved, and the work turned out is very
satisfactory. .

. 6. Siuver Prixting.—The number of silver prints produced during the 13 months
15 3,865 (7,09,128 square inches), showing an increase of 92 over last year. There is now very
little silver printing of map work, most of the maps received being fit for photozincography.
Several jobs for other departments have been doue and have kept the assistants at work.

7. Pioro-TrANSFER PRINTING.—The number of photo-transfers printed during the year
has been 2,265 (5,258,982 square inches) against 2,273 of last year, showing a decrease of 8,
which may be accounted for by the fact of the transfers being on an avernge of a much
larger size than formerly, and further from no failures being counted in.  The processes have
remained the same, and very little difficulty has beeu experienced in the working., A good
stock of suitable retransfer ink was received from Lugland, and our former troubles on this
score have entirely ceased.

8. Zivcograruic Privting Depanryent.—The number of transfers to zine duving the
past 13 months has been 543 aguinst 487 of last year; of complete copies 60,116 aguinst
44,092; and of pulls 96,366 against 51,059, showing a very large increase in the amount of
work performed. This is partly attributable to an increase in the number of copies printed of
the 1" sheets of the topographical survey, of several of which new editions have been
called for.

9. During the hot weather, great advantage was found in the use of ice for cooling
the damping solution, and we were thus enabled to continue printing throughout the forenoon
in the hottest weather.

10. Zinc connrecring.—I am glad to report that the necessity for making corrcctions
on the zinc plates has somewhat diminished, and some of the zine correctic’/vs have been use-
fully employed in coloring maps for the Drawing Office. The zine correctors are improving
greatly in the style of their work.

11. Anastaric Process.—The anastatic process has been usefully emploved in the re-
production of several old records out of print, among them may be mentioved the map of
Rajpootana 8 miles=1 inch, and several of the 1 maps of District Mymensing, Rungpoor
and Rajshahye.

12. Svurrny or CHEMIcALS.—A great saving has been effected by obtaining all stores
from Lngland direct, as they are not only of better qualivy, but are®nearly 50 per cent. cheaper
than can be obtained in the locul market,

13. ExeeniyMental Work.—A few experiments have been made in simple carbon or
pigment printing without transfer. This process might will be used to supersede silver
printing, but unfortunately the only maps from which silver prints are talen are those
which are unsuitable for photozincography, and therefore equally unsuitable for simple carbon
printing.

14. In phota-engraving a few experiments have been made, but I find that in practice
so few subjects are received which could be reproduced in this manuer, that it secms useless to
proceed with them. I have lately been trying a few experiments on the new heliotypic pro-
cesses, which are eapable of superseding both silver printing*and photo-engraving. My expe-
riments have given me a prospect of success, and I hepe that with further practice, I may
overcome the difficulties of manipulation.

15. ILxeense or workiNa.—The total expense of working the office during the past 13
months has been Rs. 54,892-14.6,. and the approximate value of the work exccuted Re.
89,659-12-0, showing a profit of Rs. 34,766, as shown in the annexed statement, from which
it will e scen that the working expenses bave been far less in proportion to the amount of
work turned out, than they were last year, especially as this year T have been alle to include
the cost of chemicals received from the Medical Store Department, and the average cost of
the paper consumed, for hoth of which I had vo data last year, -

The cost of establishment is increasing, owing to promotions, but a very large saving has
been made in the contingent expenses by purchasing stores from England, aud I hope that fur-
ther reductions may yet be made.

16. Procrsses.—The processes have remained the same as last year in all departments of
the work. .

Coxpucer oF Estanrasitmext,—I am glad to be able to report favorably on the conduct of
all the Assistants, both Luropean and Native; the former have efliciently supervised their vari-
ous departments, and the latter have ull made great progress during the year,
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17. ConcrLubinG REMAaRKS.—In quality and quantity of the work turned out, the hope I
confidently expressed last year has been fully realised, and but for the stoppage caused by want
of puper, the out-turn would have been still larger.

18. The arrangements of the office are now tolerably complete, but further improvements
will be gradually introduced as opportunity offers. I can only hope that now that the office
is in thorough working order, and due arrangements made for ample supplies of chemicals and
printing paper, our out-turn next year may be far larger, and the working expenses less in
proportion.

I have the honor to be,
Sir,
Your most Obcedient Servant,
(Signed; J. WATERIIOUSE, Lient.,

Assistani Surveyor General,
In charge Photo. Branch,
Surveyor General’s Office.
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Abstract of work performed in the Plhotozincographic Branck of the Surveyor General's Office
Jrom 1st December 1869 fo 81s¢ December 1870.

g ey B Ty P R R
H 7, - cd b iy
Mars PROTOGRAPMED. uﬂ}cgll:g:;; hl?l,fl::lelﬂ‘.t sitver. | Carbon, /:5;::‘];‘," No.of Pulls. cum}l;::te Rewargs,
Topographical Survey Maps 138 450 : 1,588 ‘ 525 137 | 20,098 | 19,732 ' 220 Zlncographed.
Revenue Survey Maps 117 386 ‘ 157 398 90 | 16,862 | 13,852 {131713 7’?;:.11’:::?&?&:1.
Cityand Cantomment Plans | 261 | 983 | 63 064 || #1096 [ 20747 | 6537 | 100 Amstivsa.
District Maps 21 65 70 88 16 8.690 1,450 176 Anastalived.
Goneral Maps 36| 14 ' 86 | 116 || bde | 10,820 | 6392 | (1003 Amaetutiscd.
) 4 on Stone,
. l 420 Zincographed.
Tiscell s, Pls 2 n
L iseellancons Maps, Plans, } 131 260 1,118 174 | e8| s201| 12,153 { -
I’roo['s.l T . 1,854 1990 Lincogrophed.
Zincographic and Anastatic
Transfers ... " 104
TotaL 704 | 2,290 3,865 | 2,265 647 | 96,366 | 60,116 | Exclusive of silver prints.

B.

J. WATERHOUSE, Lieut.,
In charge Photographic Branch,

Surveyor General’s Qffice.

Statement showing cost of working the Photozincographic Branck of the Surveyor General’s Office
Jrom Vst December 1869 to 31s¢ December 1870.

No. of .
Dn. Complete Rs. A P. Cr. Rs. A.P.
Copies.
|
Topographical Maps.. *19,612 | 17,508 0 O | Superintendent’s salary from 1st
Revenue Maps 12322 , 15081 0 O December 1869 to 31st Decem-
City and Cantonment Plans . 6,377 ) 27,022 0 O ber 1870 7,057 0 2
District Maps - 1,275} 7,557 8 O | Sanctioned Establishment and
Genernl Maps . 4,767 9538 0 0 house rent from 1st December
Miscellancous Maps ... . 10,508 1475 8 0 1869 to 31st December 1870... | 23,689 4 1
Anastatised 2,975 | 4,785 4 0 |[ Cootingencies, inclusive of che-
Zincogrnphed 2,380 85 0 0 micals received [rom Govern-
Silver Prints e 3,865 | 5,797 & 0 ment Medical Slore Depart- :
ment .| 10573 12 8
Cost of Paper . Lo 1357213 7
Balance in (avor of the
’ Departmnent 34,766 13 6
Torsr 63,081 | 89,659 12 ¢ ! ToTaL 89,659 12 0

The oppotent diserepancics between (hese (otals and Ihose on Tahle A. are coused by several maps enlered iutable A, us Topo-
d,

grapbical, Reveaue, &c., being cutered in this Table ug anastalised and zincographed.

J. WATERHOURE, Lieut.,
In charge Photographic Branch,

Survegor Geneval's Office.



