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Sarvep of India. .

GENERAL REPORT,
1917—-18.

From 1st October 1917
To 30th September 1918.

PART 1.—GENERAL REMARKS.
[. -INTRODUCTION.

1. The wmain parts of this veport, as shown in the “Contents” on
the opposite page, are Purt 2—Work of Field Parties, &c. rwnmarising
the operations ol the field parties, grouped under appropriate headings;
and Part 3—Ofice Work, which gives a briel account of the year's progress
in the head-quarters and other offices. TFuller details of th.se operations
are being published in Volume XIT of the “Records of the Survey of
India.”

2. An abstract showing the progress ol the topographical programme
ass'med to the department in 1905, may bcls{‘ﬂ;‘ud in Table I on
pag. V. From this it will he seen that the Q‘uj\r'm _ V[ topographical survey
durir. “he current year was 24,779*% s¢ East p-%
. aare miles, leaving 1,325,238

and that this brings
the t. ' progress since 1905 ‘the poppnaipn.
square miles still to he done. rs  yonw-

3. The tirst three Index maps, a. wne end of the report, show the
progress of this topographical programme hoth in survey and in publication
in the three cireles, while the remaining eleven indexes show the progress in
publication of th. -arious series of maps appertaining to the scheme, and
also  the main {ramework ol triangulation on which the survey of India
is hased.

4. 'Table IV on page 33 gives o list of the new publications ol the
Caleatta Offices during the year. A complete list of departmental publica-
tions, apart {rom waps, may he found in the annual “Records ol the
Survey ol India™; and lists of new maps are published quarterly by the
lepartment, as well as in the monthly “Notes ol the Survey of India.”

5. Progress in the Trigonometrical Survey can only be assessed by a

W the “ Records ol the Survey ol India™ and the special publica’.ons
Delira Dan.  The Géneral Report can attempt little more than
“t of the locele and nature of the different operations.

. . *r exeludes 408 square miles previously surveyed ona s er acale
+ Excluding the 1 1 ¥ yed ona smaller seale

/-

T Exclnding ofticers
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GENERAL.—INTRODUCTION.

following events are notified: —

Six Imperial Officers have reverted from {emporary military
duty.

Owing to the shortage of oflicers the fiell work ol the whole

department was again considerably curtailed.

The Survey party under an Imperial Officer (designated irom
Gth March 1918, Deputy Director of Surveys, Mesopotamian
Expeditionary Force), which accompanied the ficld-force
in Mesopotamia continued survey operations there.

The Survey party under an lmperial Officer which was sent
to Western Persin was amalgamated with the Survey

party in Mesopotamia.

The Survey party under an glmperial Officer which was ordered
to carry out survey f'ﬁarnﬁons in Persia was disbanded.

The Survey detachment in charge of a Provincial Officer
which was sent to Salonika to serve under an Imperial
Ofticer on mniilitary duty there. continned survey opera-
tions in that locality.

A Survey detachment under a Provincial Officer attached to
the Indian Army Reserve of Officers was despatched to
Bast Africa for duty with Field Survey umits of Royal
Engineers.

The General Officer Commanding, Northern Army, expressed
his high appreciation of the unfailing promptitude with
which maps were despatched hy the Map Record and
Issue Office, Caleutta.

Lieut.-General Sir W. R. Marshall, k.c¢.n., K.cs.1., Command-
ing-in-Chief, Mesopotamian Expeditionary Force, in his
despatch dated the 15th April 1918 wrote as follows:—

“The v+ ™ performed by the, Surveys has assumed very

“la artions, but my demands have always leen
“met i -+ satisfactory manner, and the Map
« (C“ompilati heen of the greatest assistance.™
A committee has  Dheen Tted to comsider and report

upon ccrtain questions with regard to the future work
of the department, which were raised at the wmecting
held in the Trigonometrical Survey Office, Dehra Dan,
on the 29th March 1918, at which the Hon'ble Sir
Claude Hill, k.81, c.L.E, Member of the Governor
(ieneral’s Council, presided and the Ton’ble Mr. R. A. Mant,
Secretary to the - Government of India, Department of
Revenue and Agriculture. was present.

The re-opening of recruitment for the Provincial Service
and the appointment of five officers cvery- alternate yea
subject to re-consideration in 1925, were sanctioned
the Seerctary of State.



GENERAL.—ADMINISTRATION AND I'EISONNEL. 6 A

IL.—ADMINISTRATION AND PERSONNEL.
7. The actual cost of the department for the financial year ending

'81st Marech 1918 and of the two previous years is shown below:

1915-16. 1916-17, 1917-18. REMARKS,
— \ N | E ; -
b Re. Rs. i Rxs. !
; . i
Gross wetunl cost i 30,08,318 | 32,938,109 l 38,15,068* | * Thise figures

i i i nrenot final.
Dedunet veveipts and cvedits | 35,839

14.79.255 | 17,71,617° |

| o

i | X
Net actnal cost: S 21.73,000 ‘ 18.13.854 20,43,451" |

i i

8. Colonel Sir 8. G. Burrard, K.c.8.1., RE. F.Rs administered the
department throughout the year. \l

9, In the Tmperial Service Wplonel T. F. B. Renny-Tailyour, cs.1,
R.E., was granted an extension of service. The number of Iinperial
Officers temporarily reverted to military duty on account of the war at the
end of the Survey year is 22.

In the Provincial Service Mr' A. Lwing (Retired) ceased to be
re-employed. Mr. W. F. E. Adams died, Mr. J. Smith retired anid
Messrs. H. C. W. Stoteshury and T. P. Dewar resigned. The number of
ofticers of the Provincial Service on deputation to military duty at the
end of the Survey year is the same as that of last year, namely, 15.

In the Upper Suhordinate Service 1 officer died and 2 officers

retired.

" P . ‘ :
The total 0 ¢ KD, Ryder, M. 8. SN
oy LK., Dso, RE L, O West . .
year was 61, S e ean, ok C.osatiwial Officers and 51 Upper

Subordinates besides speflFold o }’E{‘ﬁz}m vordinates and menials;

s, wnent at the close ol the Survey

but the number of officers of the firtt S%Wo services actually employed
in the department, including those attached to Overseas Survey parties, but
not the Provincial Officer attached to the Indian Army Reserve of Officers sent
in charge of the Survey Detachment to East Africa’ were 24 Imperial
Officers and 97 Provincial vaers, the remainder being on military duty.
10. The following Monours were conferred on members of the
department during the year:—
Qompanions of the Order
of St. Michael and St
(feorge.— Brevet-+ .onel F. W. Pirrie, cLk, 5La.
Brevet-_aeut.-Colonel C. M. Browne, D.S.0., R.E.
Companion of the Urderof  Major E. 'I'. Rich, n.k. . '
the Indian Empire.~—
Companions of the, 15?— Lieut.-Colonel G. A. Beuazeley, R.E.

tingwished Servife  Major (Temporary Lieut.-Colonel) M. O'C,
Order.— . Tandy, 1r.E.
" Major R. H. DPhillimore, r.5.
po Major M. N. MacLeod, M.c., R.E.

Major  ( Temporary Lieut.-Colonel ) C O
Hunter, 1.a.
. LN
Brevet-Major (Temporary Lieut.-Colonel) F ¢p,
Nosworthy, M.c., R.E.

t Excluding thoe officer re-employed.
1 Excluding oflicers re-employed and on depuiation to Local Governments, 7



/{ GENERAL.—ADMINISTRATION AND PERSONNEL.

Bar to the Distinguished Brevet-Major (Temporary Lieut.-Colonel) F. P.

Service Order.— Nosworthy, p.s.0., M.C., LE.
Awarded  the Military Captain W. E. Perry, r.5..
Cross.

Promoted. to  Brevet- Major H. Wood, R.E.

Licutenant-Colonel.—  Major A. A. McHarg, .5.0., R.E.
Promoted  to  Brevet- Captain K. Mason, M.C., R.E.
Major.—

Mentioned in despatches.— Brevet-Colonel 1. W. Pirrie, ¢..G., C.LE, LA,
(twice during the year, altogether six times).
Lieutenant-Colonel G. A. Beazeley, D.s.0., R.E.,
(second time).

Brevet-Lieut.-Colone] H. Wood, R.E., (second
time). J

Brevet-Lied®.-Colonel C. P. Gunter, R.E.

Major (Temporary Lieut.-Colonel) M. O'C.
Tandy, D.s.0., R.E.

Brevet-Lieut.-Colonet C. M. Browne, c.Mm.G,
D.§ 0., RE., (fourth time).

Major M. N. MacLeod, D.s.0.,, M.C., R.E.

Major  (Temporary Lieut.-Colonel) F. T.
Hunter, D.5.0., 1.A.

Brevet-Lieut.-Colonel S. W. S. Hamilton, p.s.0,
R.E., (second time*).

Brevet-Main~ K. Mason, m.c._ nFE., (twice during
41, .wched by the Map Recor

Cwota.

R. Marshall » -¢mporary Lieut.-Colonel) F. I.
Nosworthy, D.s.0, M.Cc., RE, (lourth timet):
Mr. J. McCraken, Extra Assistant Superintendent.
Mr. W. H. Strong, Extra Assistant Superin-

tendent.
Mr. Nanak Chand Puri, B.A., Sub-Assistant
Supgrintemlent.

- Mr. Hamid Gual, Sub-Assistant Superintendent.
Surveyor Ahmad Shal.
Surveyor Sijawal Khan.
Surveyor Mir Abdullah.

Member of the Order of Commissary and Honorary Major C. J. Arbery.
the British Empire.—

Pitle of Khan Salib.— Mr. Syed Zille Hasnain, Extra Assistant

Superintendent.

Fellowship of the Royal (olonel (. P. Lenox-Conyngham, R.E.
Society. —

Fellowship of the Asioiic  Colonel Sir 8. G. Burrard, K.c8.1, R.E, F.RS
Society of Bengol.—-

Specially promoted to be Late  Conductor W. TFiteh, Drafltsman, of the
Assistunt  Commissary Army Section of No. 6 Drawing Oftice,
with  the  Henorary (Simla).
vank of lLiewlenan!. —

® Major Hamilton was mentonel the first time in Field Morsln! Sir Donglas Haig's despateh of
J6th April 1916,
+ Inelnding the mention in Bicld Mardal Sic John Froneh’s despateh, dated the Tl daanary 915,
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Services brought to lthe Arbery,  Commissary and Honorary Major
notice of the Govern- C. J.. Officer in charge, No.  Drawing
ment of Indio.— Office (Sunla).

Burrard, Colonel Sir Sidney (., KosL, RE,
. v.rs, Surveyor General of India.
roN Ferrier, Mr. 'T. A., Officer in charge, Mathe-
maticul Instrument Office.

Graham, Assistant Cowmmissary and Honorary
Lieutenant R., Draftsman, Army Section,
No. 6 Drawing Office (Simla).

Greifl, Mr. J. O., Deputy Superintendent.

Ryder, Licutenant-Colonel . H. D, ¢k,
D.5.0., R.E., Superintendent.

Smith, Conductor W., Draftsman, Army
Section, No. 6 Drawing Office (Simla).

j

{
Honorariwm of Rs. Mr. S. Woodhouse, Works Manager, Mathe-
‘. 1,000.— matical Instrument Oftice, Calcutta. ‘,
!

11. The following table shows the distribution of othicers during
the year: The names of officers on deputation to Loecal Governments
I or military duty (except Lieutenant A. J. A Drake, D.c.oM) or absent

on long leave throughout the year are owitted

TABLE I-DISPOSITION OF OFFICERS, 1917-18.

VEYOR GENERAL OF INDIA-—Colonel Rir Sidney G, Bnvrard, K.c.8.1., kg, F.IUs.,
\ e viad Officers. Prociveind Officers, Upper Subordinates.

Lower
Subordinatis, .

yor General’'s Licut.-Colonel 1. H. Turner, .. . e e

R.E.
ce. Licut.-Colonel A. Mears, LA
6 Drawing Mujor €. 1. Arberg................ Mr, Dhani Ram Verma .. ... g 26 Dvablinen, &e.
ce, ‘Simla. L, Asmatullah Khay, k.s. 4
) . potamian Sur- Licwt.-Colonel C.IL I Ryder. Mr. 8. 8. Med'l Vehding Mr. Nanak Cland Puri, pa. . 30 Sorveyors, &e.
[ - Party.” C.ILE., D50, RE.,, (. West ., Humid Gul :
\ Bt..Colouel . W, Dirrie, c.M.G., 1. C.O'Sullive su’ 5 ., Bhamba Ram
c.l A, D K. Renoick su ,» Annada Prasad Ghosh
. Licut.-Colonel G. A, Beazeley, .1 1. W, Kitel_ . 7 Laltan K
5 W, H. Strohg

. D.5.0., R.F.
v Bt.-Licut.-Colonel C. I'. Gunter, . A. J. Booth
k.E . T C. St (. Pollett
Major 5. T. Rich, c.LE., n.¥,
C. Thuillier, 1.4,

. TR Crosthwait, 1.A.
Mr o detimalf Hunter, MoA.
Mujor A, 1. Gwyn, 1.4,

Captaip (. G. Lewis, R.F. -
N W. Ii. I'erry, M.C 3 . :
.rsian Survey Major K. T. Rich, C.LLE.,R.E. ... Mr. A. 1, Murphy ... o M, Shor'J,u;K KB e, 2 Surseyors,
Party. + -
W ‘QEGI‘D Persia Captain W, T0. Perry, .1 ...... Mr. D, K. Renuick ... e Mr. Hamid Guol ... 3 Surveyors,
{ arvey Party . v Lanltan Khan ’
T & Africa Su F oo, Licatemant A J. A Drake, Mr. Ram Prusad, pus. ............ 5 Surveyors.

h.C.M.

| » satachment. i
. 2 Ogicers).

(Indinn Avwy I

“ - Liewt.-Colenel W. M. Coldstream, r.g. (Temporarily veverted to military duty).
:-UPERINI'DI‘[?BLI%!E%‘%II\?_P Licut -Colonel C. FI. 1. Ryder, ¢.i.t. 8.0, k. 4 duty)
Lieut.-Colonel H. H. Turner, r.p.

[ Tmperial Offivers. rovineinl Officers, Upper Subordipate s, Sk /(i‘?lvt!r 4’
srhoridinales, .
_\Flgap CPublication . . M ML Gastaud !
ce, Calcutta.
i Jo. 1 Drawing Licat.-Colonel 1. H. Tuyner, Mr. P. Willius
li
Sy Uaflce, Map Recor . nE .. Jagdnmba Prasad
‘| and Issue Office and Lieut.-Colonel A. Meurs, 1.4, « Abiuash Chander Bose
) Engra,ving Office Mujor B. T. Rich, ¢ R.K. . O, West
+ o

O 11 Prenchard wk. . I'vign Nuth Sur
A A Grham

Calcutta.

T. I, Kitchen

H. 'T. Hughes

i1, H. ', Buttertiell

Jiya Lal Sahgal
Photo.-Liitho. Captain ¥. 0. M. King. n.k.

Office, Calcutta.

Mathematical In- M. . A. Ferrier

strument Office, T T e
Calcutta.
Bengal & Bihar ... . L Me P Simpso
ngngssa, II)ra,win : Priy:u";\l')ull': Sup [ e l
ce, (Imperia| P
Standard Mappin :
Stendayd Mapping )QA

N * Formerly kmown na tho Basmh Survey Party.
+ Dishe- *"Vin January 1018, °

vl .
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AND PERSONNIEL.

TABLE I -(Continued).—DISPOSITION OF OFFICERS, 1¢

‘ Lient.-Colonel C. 1.. Robertson, ¢.aa.,
SUPERINTENDENT, )] Licnt.-Colonel C. H. 1, Ryder, c.re,
NORTHERN CIRCLE l Colonel G. P. Lenox-Conyngham, .t

Lient.-Colonel H. L. Crosthwait. ». k.,

Imperial Oficers. Provineind Officers,

No. 3 Dra,wi];]g ....................................... My -l. AL Freeman..
Office, Mussoorie. 5 BB, West
No. 1 Party,............ Major B. A. Tandy, k.t Mr. B R, Haghes......
Punjab and N.ITF. w OIS, Rae
P'rovinee, W 110D, Morton
o PoAUT. Kenny

. Hunson
. Normmun

. Bubonan

. D. Morton

5. Saubolle

. Jolmson
Calvert

Chand Puri

PN { OO L £ 9  ESTI TV
E. J. Biggie
AL ’l'.nI i, L.C.E.
G ¥, R Cooper
Mogimuddin

?m o l’: or.

111(( Doty Proe.

Dnm.
No. 3 Party,

United Provipees,

Aneul -Colonel 1. L. Crosthwait, Mr.

No. 4 Party, (

‘™ 13t. -Lient.-Coloncl Ao A
McHarg, D.s.0., RLE.
Sind-S&gar Party, lieut.-Coloncl H. L. Crosthwait, Mr. Dhini Ram Verma ...
Punjab. ILE. o Jo G G Lears
- . A, Grice
Riverain Detach- .o ee e Mre Mayu Das Puri, s,
ment,

Punjnb,

SUPERINTENDENT,
SOUTHERN CIRCLE

B. Renny-Tailyvour, ¢

} Colonel T. F.

Lnperial Officers. Provincial Officers.

No. 4 Drawing [PUTRUSRRR PP PRPIPIN | § 4 IF ., Nichol ...
<o Fopo Walsh
Office, Bangalore. TV W, Mareen
.. ¢ Pileher
No. 5 Party,........... ... Me. PR Awnderson ...
Bervar, Ihnulml , and .. Haji Abdul Rahim, k.8,
C'entral Provinces.
No. 6 Party,............ s L MEU L OB Dotnghiey
Huyderabid «nd Madres, o oA Meyer

.. Munshi Lal, n.a.

DLW Smith
. M. 8. Ganesa Aiyar
No. 7 Party,...... Mr. W. M. Gormuan
Madras. ¥y . F.H. Gmant
» B.T. Wyatt
. NN THarilara Tyer
No. 8 Party,. CMr. WO B, Adame (Died
N 26th Jannary 1918).
Madras and ‘f_/ ore, Loy Il‘n\nj.
« V. W Morton
.. M. Mahadeva Mudaliar,
M.A.
No. 20 Party... " . Mro AL Ewing (Ceased to he
Cantonments and - re.employed an 30th
tavy Stations in 3rd, 4th, April 1918).
5th, Gth, Tth and 911 " ]} It. Hughea
Divisions. W F. ¢ Pilcher
——————————————— o 0. T3 Jackeon
Trainin‘ . Mr. 8. F. Norman
Mysore
8alo: . . Mr HLOB, Simens Lo

Dete

- Mr

R £

- M.

Dhani Tam Vermu oo

WS

t.k., upto 15th Mavel 1018
D.8.0., R.E., from 16th to 3011
F.R.8, from 31st Mareh to 9t
from 10th April 1918,

Upprr Subordinates. Sul

< lun Din L2000

Sher Jang, K.8.

., Jagdeesh Pyasad Vastay
w Abmz Gul Khan,
Probationer.

.9 Surveyors, &

. Ghulam Hasan |
. Daulat Ram Volira

Mulizimmad Husain A F Saeve
Amir Abdul Sakam Matinh

Ahmal

................. 1 Clevk.

t. Clani Lul Kapuar
Muluwmmad Hus:
. Nabidad Khan

.26 Surveyors, e

o\

. Parns Ram N Nurvn\nr.\"}
.. Itam Narayan 11 l

Lakslani Dutt Joshi i
Vidya Dhor Chopra \

v

' !
|

L, kK,
. i . Lowe)
Upper Subordinales. Sll[lo)‘llq'nnﬂ‘
Mr BV, Nuwmyaua Rao .. 27 Draftsisen,

o Daodor Khadilkar .. 27 Survegors, «

-, Bknath Battn
Ram Nurayan Hustir
K. Mandanoa
Masnd Khan

34 Surveyors,

Abdal Hakk, k8. . 30 Surveyors, &
P. 8. Venguavami

Shib Lal

Shmkh Muhammad Salik

B. Nuteson, B.A.

I’I\Iul Hehari fte

fitendra Mohaa Mukerji

Mr.

K. Namyanasvami Chetii 29 Surveyora, ¢

U Namsimhamnurti Rao

Me. Dharmu. . 20 Surseyors, &«
.. Jitendr Mohan Mike

Mr. Hari Ram Chandra 18 Surveyars anc

Jognlekar Papils,

Mr. Jamna Prasad, R.s. & Surveyors, &c.
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' E I—(Concluded).—DISPOSITION OF OFFICERS, 1917-18.

~
lieut.-Colonel R. 1. Crichiton, «.1E., 1.4, up to 29th Mareh 1918, i
ENDENT, Lieut.-Colonel C. L. Robertson, ¢.».6.. R.E., from 30th March to 7th May aud
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WORK OF IIELD PARTIES, &c.---POLPOURAPHICAL SURVEYS. 1

PART 2.—WORK OF FIELD PARTIES, &c.

[.—TOPOGRAPHICAI. SURVEYS.

12. The two following tables show respectively the progress
of the topographical programme assigned to the department in 1905
and the out-turns and costs of different parties (uring the year under
report.  They are followed by brief descriptions ol the work ol cach
topographical party.

In 1913, the Secretary of State sanctioned a scheme for the reduc-
tion of the scale of survey of ecertain sparsely populated areas of India.
This will greatly reduce the area of survey on the one-inch scale and
conseyuently accelerate the rate of progress ol topographical surveys shown
in Table II below. In order to give a letter idea of what work actually
lies before the department, it may be remarked that of the area remain-
ing for survey about 590,000 square miles are likely to he surveyed: on
the half-ineh or smaller scale.

Table II. Progress of Topographical Surveys since 1905.

Survey year. Scoles of Survey. Ngir::;e:n sg\il:c};':" %[;:S(m TorALS.

Sq. miles. | Sq. miles. | Sq. miles. | Sq. mnzles.

1905-06 ... | Mostly 2-inch and 1-inch 6.278 | 1.660 10,322‘ 18.260
1906-07 ... ditto 7,519 " 7,666 8.659 21,844
190708 ... ditto | 14,580 9,256 12451 | 36,217
908-09 ... ditto 18.624 12,526 | 11,542 l 42,692
1909-10 ... | Mostly 1-inch 23,838 12,532 : 9,730 46,101
m10.11 .. ditto e 27,528 13,171 | 9,218 | 49,917
mit-a2 L ditto 23,852 ‘ 92,115 ' 10.654 43,621
1912-13 ... | Mostly L-inch and 4-inch 28,192 ‘ 13,349 ‘l 11,836 i 58,877
1918-14 ... ditto | 25,052 | 15844 i 14590 | 55,786
1914-15 ... ditto | 12,334 19,286 5,056 46,876
191516 ... ditto | omase L 1mamm 6OB1 24y
1916-17 ... ditto 11,689 11,3498 9,723 | 32,750
1917-18 .. ditto 4,202 12,181* 8,396 E 24779
Total areas completed to date .. 1211,801 |155,167 |129,394 496,362

Apl;g%)ggr;l:;%l:;f;iotgzzr;;i. whole % 750,000 | 542,800 |528,800 |1,821,600

i
Ap};t&:s}gtlte areas remalning for 638,199 (387,633 |399,406 (1,325,238

. R : . .
Fxelading 408 square miles previoualy anrveyed on n smaller seale.
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WORK OIF IFIRLD PARTIES, &c.—TOPOGRAPHICAL SURVEYS.

Table ITI.—OUT-TURNS of PLANE-TABLING and COSTS
of Topographical Surveys, 1917-18.

OUT-TURNS costs OF
SURVEY
OF PLANE. Y
TABTING INCLUDING
i MAPPING.
PARTY and LOCALITY. Areas T
Totals
on each T ar N
Secale | °f areas| Total | Cost- TEMARKS,
Character of Country. Seale nnd Class of Survey. of ench | &% all costs. rates.
. Scales.
_Class
Rs.
Sq. males. s, per sq.
- __ _ mile,

No. 1 Party—Punjab and North-West Frontier Province. N%?;??L%RN
Broken low hills ... 1-inch Original Survey 7 ’
Dlains nstly cu?hrvat .I bu: small 1-inch Tievision Survey 347

portions wooded. . . ‘
Broken Siwilik foot-kills and open 1-inch Supplementary Survey . 1,207 1,868 91.4“"5’) 49'5 (”3‘ l])él‘)clln‘(‘:ﬂrer:d Rf;r
valleya. i : tair. mnppmc of 4
Partly Siwaliks, partly plains. 3-inch Original Survey Military 307 inclies = 1 mile
Military  Survey
at  Peshawar of
which sarvey and
pnrlin'n of  Iair-
apping o
4 out in
pr ious s¢ason
l"l(n 17.
No. 2 Pa,rty—l.‘n_jputmm, nited  Provinces and  Delhi
Province.
RNarrow ploins and hills of an 1-inch Original Survey 1,286
intricate nature. . 1,61 233 28" B Fxelndex R
Open plrins and low hills 3-l_nch Oviginal Survey Military 187 T 40‘“"(],,, 286 | ( 3.,...“.,"; tl‘:\l'ﬁ!ul»ln :o
High kills denscly forest-elad 4-inch Supplenientary  Special 144 the Forest Deparl-
T'oresl Survey. ment.
(e) The areas  sur.
; veved on half.ineh
: anl d-inch xeales
have  nol  heen
mapved.
No. 3 Party— United Irovinees.
Wooded Lills 1-inch Lcvision Survey l().’}]

Ditlo . 2-inch Original Survey 459 717 | w7382 | 1216 | (@ Escludes Re.
Undulnting and Iow 'momh‘zl Lills 3-inch Oviginal Survey Military 3 (d) A611 debitable to
Wooded hills ... 4-inch Originad Special Torest 122) :I]"é‘n]:m'et'*‘ Depart-

Survey. " &
o o 7 y N o . T COSt
TOTALS NORTHERN CIRCLE:— 4,202 sq.m. Rs. 2,25817 rate 537
5. mites. | T | persg, | SQUTHERN
' ' i mile. | CIRCLE.
[ R Lo
No. 5 PartyA Berar, Bombay and Centrad Provivees. '
Well-awooded cultivaled plains 1-inch ()1i;.:inul Survoy 570 ’
Wooded drtricate hills 1 inch Tevision Survey 527 _ ]
Ur'ulu,lulinq 3-inch  Original Survey M‘l‘l"'v il 1,214 ‘ iLmew) 344 (ﬂl))no:‘hm ::-:-‘nlmll:‘l'\l
Ditto 3-inch Resurvey Military 5910 ' qurvesed  on A
I smaller scale.

No. 6 Party— Hyderabid and Madras, | i (/l) ’1";(;‘1112;“: ll;‘
Hilly and undulating - Original Survey 16,675 ) | Pk el mapping.
Wooded hills Original Survey 139 7,114 | 1,04,549 147 \i

Ditto Resurvey 271(#) ‘ ) d |
Open and rocky hills Nesurvey Military a0t ; !

- 1
No. 7 Pa.rt.y—,\lmim..-_
Varied, mostly undulating l'él.'ICh Originyd Survey ) . 12,940 l ‘
Wooded and hilly 1'1_110]3 Su!r[rlcmonmry Swrvey | 478 3,626 |89,931 248 |
Waooded, undulating and low halls ... 2-_IDCh ()r!u!nnl ﬁur\'v_v 163 l :
Wooded, undulating and hilly 4-inch Original Survey A5 '
]
No. 8 Party -- Madras and Mysore. ‘
High densely wooded hills and plaing  1-inch  Original Survey 432 )
H:;J]h wuutlt{l hills ... l-inch Revision Survey 155 635 135,734(m| 663 (”)()P,(’;('““ﬂ:.'; I‘:'
Open und undulating ... 3-inch Resurvey Military me Linch mapping.
T ) 7 7 ) 1.933 COBt 216
TOTALS, SOUTHERN CIRCLE:— 12,689 sq. m. Rs. 2,71,

A

rate
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Table III.—(Concluded).—OUT-TURNS of PLANE-TABLING and COSTS
of Topographical Surveys, 1917-18,

PARTY and LOCALITY.

Character of Country.

No. 9 Party—Bengal.

Flat and cultivaled plains
Ditto ditlo

... l-inch Original Survey
. 1l-inch Revision Survey

No. 10 Party—Upper Burma.
Mountainous and densely wooded ... -inch Original Survey
Monntatnous and densely wooded 1-ineh Original Survey
with intricale foot-hills.

No. 11 Party—_Lower Burma.

High hills densely wooded without 1-inch Orviginal Survey
roads and villages.

High Jhills ond low unduloting 2-inch Original Survey
ground densely wooded.

Low Lills and wndunlating plaeins 4-Inch Original Survey
densely wooded.

No. 12 Party—.lssam, Silikim and Blutan.

Ploins and hilla, partly under enlti- 1-inch Original Survey
vation and partly densely wooded.

Densely wooded plains and Jills ... 2-inch Oviginal Survey

TOTALS,

OUT-rURNS

COSTS OF

.‘ o SURVEY
Or PLANE- INCLUDING
TABLING. MAPDPING.
Am‘“s' ] Totnls
n:c:;‘ll((\‘] . ol wreas Total | Cost- IREMARKS.
Scale and Cluss of Survey. of each :("l[:l: costs. rates. |
Class, o B o
i Its.
Sy. mles, Its i per sq.
o — A wddes T
e ‘ .
EASTERN
CIRCLE.
2.164] 2,218 |Td,5iH4 283 | (1) Includes a sam
A Gy of Rs. 10,4980 on
aceoimt of special
; arge seale surveys.
as Varrived
at ufter excluding
| the  sui. of I,
: 10,98 un account
- special large
seale surveys.,
200111 3,325 144,640 | 435 |0) Ineludes R
w24 (J I-4,422  cost ol
Instruction Cump.
i
i
1,158]
282 L,475 |1,90,840 | 1188 | () The  cost of
ki drawing oftice dur-
a5 i season
Il. o
culenlating  conte
rate.
1,18‘7)
1,378 |1.06,116 770
191 I
TERN CIRCLE:— 8,396sq. m. Rs. 515400 OO 614
ND TOTALS: 25,187 sq. m. Rs. 10,13,150 CO5t- 400

rate




T WORK OF IFIELD PARTLIES, &c.—TOPOGRAPHICALI, SURVEYS.
NORTHERN CIRCLE (i Index map No. 1).

13. No. 1 Party.—Surveyed an area of 1,561 square miles on the
scale of 1 inch =1 wmile in parts of Chamba and Simla Hill States, and
in the districts of Hoshiarpur, Kangra and Jullundur of the Punjab. The.
country consisted of Himiilayan foot-hills und adjacent plains.

Four Royal Artillery Practice Cawmps, comprising an area of 307
square miles, were surveyed on the scale of 3 inches = 1 mile in the
vicinities of Peshiwar, Hoshiarpur and Quetta, two being near Quetta.

14. No. 2 Party.—Surveyed an area of 1,286 square miles on the
half-inch  seale in Jaipur and Alwar States (Rajputina), and 144 square
miles ol forest survey on the 4-inch scale in Tehri State. Two Royal
Artillery Practice Camps on the 3-inch scale, comprising an area of 187
square miles. were surveyed mnear Delhi and Roorkee for the military
authorities.

Supplementary triangulation was carried over an arca of 156 square
wiles for future forest surveys, and 175 linear miles of forest boundaries
were traversed. The Artillery Practice Camps entailed supplementary
triangulation over an area ol 40 square miles, with 55 linear miles of
traversing.

The Rijputin: area consisted of narrow valleys divided by rocky hills
rising about 1.000 feet above them and covered with dense brushwood.

15. No. 3 Party.--Surveyed a total area of 686 square miles in
the Naini ‘I'dl, Garhwal and Almora districts of the United Provinces, of
which 105 square miles was revision survey on the I-inch scale, 459
square miles 2-inch forest survey. and 122 square miles 4-inch forest
survey. The Royal Artillery Practice Camp, Kutwa, near Mirzipur, compri-
sing an arca of 31 square miles, was surveyed on the 3-inch seale for the
military authorities. In addition 1,122 square miles and 315 linear miles
were respectively triangulated and traversed in advance.

The country surveyed was throughout hilly and densely wooded.

168. No. 4 Party.—Work was in abeyance during the year, the
staff baving been drafted to other parties.

17. Training.—Nine soldier-surveyors and fourteen pupils com-
menced training under No. | Party, of these 7 soldier-surveyors received
instruction on the Artillery Practice Camp surveys near Quetta. and
the remainder were put through a course of drawing.

18. Recess Work.—Fair-mapping has been impeded by special
work on Artillery Practice Camp maps, and by the transfer of many of
the best draftsmen to Mesopotamia and elsewhere.

The fair-mapping of the following sheets of the current and previous
season’s survey remained for completion on the 30th September 1918 :—

Sheets on the half-inch scale ... 4
Do. one-inch . ... 37
Do. two-inch .. Lo 12
Royal Artillery Practice Camp Maps T |

19. Particulars of special work done by Nos. 1, 2, 3, and the Sind-
Sagar Parties and by the Rivernin Detachment, are given on

pages 41 and I7.

SOUTHERN CIRCLE (ride Index map No. 2),

20. No. 5 Party.—This party surveyed an area of 1,097 square miles
on the one-inch scale in the Akola, Amraoti and Buldana districts of
Berir and in the Nimar district of the Central Provinces, and triangu-

-
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lated an arvea of 2,747 square miles in the Chhindwira, Jubbulpore,
Mandla, Narsinghpur and Seoni districts of the Centrnl Provinces. The
country esurveyed consists of well-wooded, cultivated plains  and  of
jungle-clad hills. A portion, including the head-quarters, of  the
party remained at Bangalore throughout the year and was principally
cmployed on the fair-mapping of half-inch sheets compiled from published
sheets of the one-inch map.

Tn addition, the Royal Artillery Practice Camps of Aundh, 4th Divi-
sion, an area of 58 square miles, and of Bareld, 5th Division, an area of
59 square miles, were surveyed on the three-inch sealc for the military
authorities.

21. No. 6 Party.—This party surveyed an arca ol 7,084 squure
miles on different scales in the Parbliani, Nander, Bidar, Gulbarga, Medak,
Atraf-i-balda and Mahbibnagar districts of Hyderibad, triangulated an area
of 6,408 square miles in the Atraf-i-balda, Mahbibnagar, Nalgonda  and
Warangal districts of Hyderabid and in the Kistna district of Madras, urnd
traversed 95 linear miles in the Bidar, Gulburga und Atraf-i-balda districty
of Hyderabid. The country surveyed is hilly and undulating with cultiva-
tion except in the hilly portions.

In addition, the Royal Artillery Practice Camp of Kapra, 9th Division,
an ares of 30 square miles, was surveyed on the three-inch scale for the
military authorities. :

22. No. 7 Party.—This party surveyed an area of 3,626 square
miles on different scales in the Nellore and Cuddapahh districts
of Madras, and triangulated an area of 2,723 square miles in the Kurnool,
Cuddapah and Anantapur districts of Madras. The country surveyed
embraces a portion, mostly reserved forests, of the Eaitern Ghats and an
undulating expanse of cultivated and wooded lands, studded with isolated
hills. belween the foot of these Ghits and the sea-coast.

23. No. 8 Party.—This party surveyed an area ol 587 square
miles on the one-inch seale in the Tinnevelly district and the Travancore
State of Madras, and traversed 741 linear miles in the Tinnevelly, Rimnad
and  Madura districts and the Travancore State. The highlands of this
area ave a region of wild, irocky and mountainous forms. clothed with
impenetrable forest and termminating abruptly in the fertile plains of the
Tinnevelly district. The remote inaccessibility of the hill tracts and the
absence of communications rendered the problems of survey, labour and
transport most difficult, entailing considerable hardships on the members of
the party. A portion, including the head-quarters, of the party
remained at Bangalore throughout the year and was principally cmployed
on the [air-mapping of half-inch sheets compiled [rom published sheets
of the one-inch map.

In addition, the Royal Artillery Practice Camp of Rajunkunti, 9th
Division, an area of 48 square miles, was surveyed on the three-inch seale
for the military authorities.

24. Training Section.--This scction took the tield in the Kolir
distriect of Mysore. 17 pupil surveyors received instruction in topographical
surveying.

25. Recess Work.
should be flair-mapped by the end of 1918-19.

28. The report on the survey of cantonments and military stations,
undertaken by No. 20 Party, is entered on pages 17 and 18.

The whole of the area surveyed this year



A
LA WORK -OF FIELD PARTIES. &c.—TOPOGRAPHICAL SURVEYS.

. o EASTERN CIRCLE (i Index map No. 3)

27. No. 9 Party.—The topographical survey executed by this party
on the 1-inch scale lay in the Burdwin, Hooghly, Nudii and Jessore
districts of Bengal. Advance traversing of 2,020 square miles, for detail
gurvey. in 1918-19, or subsequent ycars, was also carried out in the Nadii,
Hooghly, Howrah, Jessore, Khulna and Twenty-four Parganas districts of
Bengal. The area surveyed and traversed consists of flat and well-cultivated
plains cut up by numerous rivers and swamps and interspersed with well-
wooded villages and clumps of trees. Villages cluster thickly on both
banks of the Hooghly and all the large streams which flow through the work.
The country is well provided with roads and railways.

28. No. 10 Party.-—'The districts of Upper Burma in which this
party worked were those of Myitkyini and Putao. Tn addition to the
plane-tabling mentioned in Table III as having lLeen completed by it,
it also triangulated an area of 3,084 square miles in Putao district in
advance for detail survey on the seales of one-ineh and half-inch to the mile.
The country surveyed in Putao distriet consisted of the high mountainous
tract at the headwaters of the Irrawaddy river, and ranged in altitude
from 1,200 feet to 19,000 [cet ahove mean sea-level. There are no roads
and villages over large areas of this tract, and below 15,000 feet the
slopes are covered with ense forest-growth. In the Myitkyina distriet,
the avea surveyed varies in elevation from G600 feet to 5,000 feet und is
cut up by numerous low-lymg valleys, heavily wooded.

A small detachment remained in Putao district during the summer to
complcte the detail survey of the higher region at the source of the
Irrawaddy river.

29. No. 11 Party.—In addition to the execution of the aren of
blane—tahling shewn in Table TI1. this party traversed 100 linear miles of
forest boundary and ran 33 linear miles of other theodolite traversing for
the purpose of fixing points in lorest areas for the detail survey of those
areas on the 2-inch and 4-inch  scales. The 282 square miles and 35
square miles of plane-tabling on the 2-ineh and 4-inch scales respectively
constituted the detail survey of areas of reserved forest in the districts of
Mergui, Tavoy. and Amherst.

2,780 square miles and 70 square miles  of country in the Amherst
district were triangulated in advance for purposes of detail survey in
future years on the 1-inch and 4-inch seales respectively.

tenerally speaking, the whole area, over which traversing and 'Hurvu‘y
operations were extended, is densely wooded. the undergrowth consisting
of tangled vegetation intermixed with cane and hamboo. The country
comprised part of the upper valley of the Tenasserim river. and the upper
reaches of the Tavoy river. In the Mergui district, except lor a few
Karen villages along the banks of the Tenasserim river, the country is
uninhabited, and without roads of any deseription.  Loeal labour throughout
was most dificult to obtain. and the survey entailed considerable hardships
on the members of the party.

30. No. 12 Party.-—Of the area surveyed by this party on the 1-inch
scale, 37 square miles lay on the Sikkim-Bhutin horder, and were surveyed
in connection with the scttlement of a houndary dispute. The remainder
lay in the distriets of TLakhimpur and Sibsigar and the Central and
Eastern Sections of the North-East Frontier Tract of Assam, in which
areas also lay the 2-inch surveys mentioned in Table IIT. These latter
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were chiefly surveys of areas of reserved forest. 629 linear niles of

traversing, covering an area of 1,519 squarc miles north of the ,Brahma-
putra river in the district of Lakhimpur, was carried out to provide
points for detail survey in 1918-19.

The area in Assam in which detail survey and traverse operations
were carried out is covered [or the most part by dense forest, consisting
of trees and bamboos with undergrowth of scrub, cane and thorny
creepers. It is intersperserd with numerous tea gardens and rice cultiva-
tion, and, with the exception of a range of hills rising to 3,000 [eet above
sea-level lying within and along the southern limits of the area, and low
hills in the south-west corner of the area which rise to 1,600 feet, is
generally flat. The Brabmaputra. which is the principal river, flows
through the northern hall of the area. 'The urea surveyed in Sikkim and
Bhutdn lies at altitudes varying from 06,000 to 12,000 feet above sea-
level, and is densely clad in forest growth.

31. Recess work.-—The {air-mapping ol 2 sheets of which the
survey had been completed prior to 30th September 1917 remained
incomplete ut the end of the year under report; while, of the sheets the
survey of which had heen completed during the latter yoar, all hut 24 had
been subwmitted by the parties for publication up to 30th Septeinber 1918,

Hall-inch mapping from published modern 1-inch maps is dealt’ with
on page 39.
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22 IL.—FORFEST SURVEYRS.

32, Details of the topographical surveys of reserved forests
executed by feld parties of the Survey of India for the year under
report are given below. In the majority of cases the surveys were
curried out on the scale of 2 inches to the inile but in special cases
the four-inch and one-inch scales were used. Boundary surveys on the

four-inch scale were made where required.

NORTHERN CIRCLE.

33. United Provinces. Kumaun Forest Circle.—Detail
surveys on the 4-inch scale were executed in the Nuini Tal Forest
Division (85 square miles), and on the 2-inch scale in the West Almora
Forest Diviston (47 square miles), in the South Garhwal Fovest Division.
(71 square miles), making a total of 203 ' square miles; an area of
240 square miles in the FKast Almord Forest Division was also
triangulated in advance for survey on the 2-inch scale.

Western Forest Circle:—In the Chakrats FHorest Division a
supplementary survey of 144 square miles on the 4-inch scale, of the
Leased Forests in the Tehri-Garhwil State, was completed; and, as a
preliminary to a detail survey om the 4-ineh scale, an area of
156 square wmiles of triangulation and 175 miles of boundary traversing
were completed in the Biwar. Dadi. Deoband, Deogarh and Raingarh
Forest Ranges.

SOUTHERN CIRCLE.
34. Madras. Central Forest Circle.—In the Nellore IDistrict

an area of 45°838 square miles was surveyed on the 4-inch scale in the
Udayagiri Velikonda Block and the Gundlakonda Reserve. In the same
digtrict the undermentioned areas were surveyed on the 2-inch scale :--
Eight Dlocks in Udayagiri Taluk (49432 square wiles), twelve blocks in
the Atmakir Taluk (44246 square miles), four blocks in the Kovar Taluk
(15°710 square miles), and three blocks in the Ripar Taluk (24:605 square
miles) making a total ol 133-993 square miles.

In the Cuddapah District.—An area of 30190 square miles was

surveyed on the 2-inch seale in two blocks of the Riazampeta Tiluk.

EASTERN CIRCLE.

35. Assam. Eastern Forest Circle.—In the Lakhimpur District,
the Dibru, Padumoni. Bharjin, Barajin, Jaipur, Takowidni, Kikojan and
Upper Dihing (East  Block) Reserverl Forests. covering an  urea of
184-35 square miles, were surveyed on the 2-ineh scale. and 51-06G milens
of boundarics were traversed.

In the North-East Froviier Tvuet. the Kumsong and Sadiyi Iast
and West Rewserved Forests, covering an area ol 11:68 square miles. were
surveyed on the 1-inch wcale.

36. Burma. Tenasserim Circle.- In the Atwran Forest Division,
an arca of 3476 square miles in the Kyunchaung, Megwa, Mezali and
Thingannyinaung Reserves was swrveyed on the 4-inch scale. and 67-53
miles of boundaries were traversed.

In the Tenasseringe Forest Division. an area of 2B1:86 square wiles in
the Heinze and Kaleinaung Reserves was surveyed on the 2-inch scale,

and 32°15 wmiles of houndaries were traversed.
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I[II.—CANTONMENT AND LARGE-SCALE SURVEYS.

37. The Punjab Riverain Detachment.—The detachment
continued the work of traversing and laying down base lines. 440 linear,
and 706 square miles of main circuits; and 3,904 linear, and 762 square
miles of minor traverses were rtun; 780 theodolite stations of the
former and 16,292 of the latter were fixed in the area under water
getion of 251 villages of the rivers Indus, Rivi, and Sutlej in districts
Dera Ghazi Khin, Muzaffargarh, Multin, and Bahawalpur State.

519 corners of 173 squares were demarcated in 1,181 square miles
with permanent mark-stones on both banks of the Indus and the Ravi,
to serve as bases for the future survey and demarcation of houndaries
and felds in the beds of the rivers. Some of the base lines on the
Indus could not be fixed and were postponed to next season on account
of the sites having been covered by floods.

2,935 plotted, and 816 boundary inesdvis (settlement mapping shects)

on the scale of “]_m, and 40 four-inch sheets were traced, and supplied in
75

time to the Secttlement Officers. Besides these, 377 miscellancous traces
were prepared, and all the traverse stations marked during the ycar were
plotted on 58 four-inch shects. The eomputation volumes still remain to
be completed as the period of the recess is short.

Some of the Kiangra computation volumes have been completed and

work in some still remains to be done.

38. No. 15 Party (Triangulation).—\t the request of the Salt
Department a large scale survey of the Mayo Salt Mine, Khewra
(Punjab) was undertaken. Work was begun in November 1917 and
finished in May 1918; it comprised the following operations:—

(a) A survey on the scale of 100 feet to an inch of the hill
over the mine with contours at 20 ft. vertieal
interval. The aren of the survey is about 290 acres.

(b) Triangulation to provide a framework for the above.

(¢ ) 'Traversing inside the mine. The total length of the
traverses is about 17,500 feot.

d) Levelling for determining the heights of all the traverse and
most ol the triangulation stations and some bench-
marks.

(e¢) Detailed survey of three selected chambers inside the mine.

(f) Astronomical observations for azimuth for the orientation of
the map.

89. No. 20 Party.—During the year under report, the party was
employed on the detail survey and mapping of the cantonments and mili-
tary stations of Drosh, Chitril, Ghairat, Riwalpindi, Topa, Jhelum, Sialkot,
Dalhousic (Thatt Hill), Chaman, Manora, Neemuch, Deoli, Lrinpura, Agar,
Nasirabiad, Jhansi, Ahmadnagar, Aurancibid, New Delhi, Hosir Remount
Dépot, Drazinda, Jatta, Ziwm and Jandola on the G-inch scale and on
the survey of the bazars of Rawalpindi, Siilkot, Manora, Neemuch, Deoli,
Erinpura, Agar, Nasirabad, Jhaasi, Almadnagar, Aurangibad and New
Delhi on the G4-inch seale. The triangulation and traversing of Dalliousie
(Thatt Hill), Manora, Erinpura, Agar, Aurangihad, Sitira, New Delhi,
Bellary and Hosar Remount Dépst were completed and the traversing of
Secunderabad and Bolirum was commenced during the year. Forty-two
fair eheets were submitted for publication during the year, and sixty
fair sheets of cantonments and military stations and of bazars, the survey
of which had been completed, were remaining at the end of the year.
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The total out-turn of detail survey on the 16-inch scale was 26,527
acres and on the 64-inch scale was 314 acres.

The total cost of survey-

ing and mapping on the 1G-inch scale was Rs. 50,870 and on the G64-inch

scale was Rs. 6,632, and the cost-rate per acre was Rs. 1’9 and Rs. 21-1
regpectively.

Alphabetical List of Cantonments and Military Stations surveyed and
published in modern style, on the scale of 16 inches =1 mile,
up to the end of 1917-18.

(1)
(2)
3)
(4)
(5)
(6)
()]
®
()]
(10)
(1)
(12)
(13)

Bukloh Cantonment.

Bannu do.

Dehra Diin do.

Fort Lockhart do.

Guna do.

Hangu do.

Hapur (Babiigarh) Remount Dépot.

Jhelum  Cantonment.

Jullundur do.
Kalka do.
Kamptee do.
Landour do.
Meerut do.

(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)

TPeshivwar Canlomnent.

Quetta do.
Quettn Civil Station.
Rijkot Cantonment.

Rawalpindi do.
Sahiranpur Remount Dépdt.
Saniwar Cantonment.

Saugor do.

Sialkot do.

Simla Indian Infantry Lines.
Thal Cantonment.

Topn do.
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GEODETIC OPERATIONS.

40. No. 13 Party.—Astronomical.

No. 14 Party.—Pendulum. —War conditions  still

continuing during the
year under report, no latitude or pendulum operations were carried out
and the personnel of these parties was employed at the Head-quarter
offices and in continuing the caleulation of the Hayford reduction for
pendulumn stations in India.

41. No. 15 Party.—-Triangulation.—The party was ewmployed
in carrying out the following prograinine :—

(«). TLriengulation in the Sind-Sdgar Dodb.

The Triangulation, which is in character midway between minor and
secondary, comprises two main series, one extending from Sinawin in
Muzaflargarh district to Khushib in Shiahpur district and the other from
Leiah in Muzaftargarh district to Miinwili, with two small connecting
series. Altogether 56 new stations were built and obscrvations were
taken at 107 stations including those built last year.

The triangulation was connceted with five sides of the Great Indus
Series of the Principal Triangulation and the results proved satisfactory.

(by. " Swrvey of the Mayo Salt Mine, Khewra,

This survey is wmentioned on page 17.

The table Dhelow gives details regarding the triangulation:—

Number of stations observed al 107

" newly selected und built ... 56

Lcngbh ()f tll'lllg\l]ltl()ll (ompl(tcd in miles 375

" remaining to he done Nil

\xcu of tnungnlrmon in square miles ... 1,950

Number of trinngles observed el 114

Maximum briangualar evvor 914

Average - - 2"39

Value of m ... 1875
Thooduh{cs used «o | T. & 8., 6 inch micronicter
Nos. 1.404. 1,097, 1,100

& 1.403.

42. No. 16 Party.—Tidal Operations.—During the year under
report tidal registrations were carried out hy means of self-registering
tide-gauges at the stations given in the [ollowing list:—

Date of \ Date of Number of !
Stations. connnencerent | elosing of years of |
ol observations. | observations. | observations.

REMARKS.

1. Aden ..‘. 1879 i\t,lll working | 39
‘ achi 1868 . 1880 713 “With a small
2. Kariehi ... { | 1881 o ISt \\oxl\mn‘ 98 }51 tide-gnuge.
3. Towmbay (Apollo Bandar) | 1878 . . I g0
4. Bombay (Mrinec’s Nock) | 1888 i I 30
1880 1890 {10 ).,
5. Madras { | Restarted IH().; .\nll \\011\1)\g 23 }dd
G¢.  Kidderpore ... ... | 1881 . a7
IRRangoon ... . ... | 1880 ‘ 38
. { | 1880 i 1886 61,
8. Moulmein ... | | Restarted 190(] 1 Sl working 9 }10
9. Vort Blniv ... .. | 1880 I . a8

In addition to the above, the actual records of high and low
water at Bhaunagar, Chittagong and Akyab were obtained from tide- -pole
readinps taken during day-light Lv the Port Officers concerned.
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Hourly readings of a tide-gauge at Basrah were supplied to this
department throughout the year by the Director of Inland Water
Transport, Mesopotamia. The readings for the year commencing
1st January 1917 were reduced by the method of harmonic analysis
and the constants thus deduced were used in the computation of data
for the tide-tables for Basrah for 1919. These data were forwarded
on 10th April 1918 to the National Physical Laboratory, Teddington,
England, where tidal predictions were wmade from them with the aid
of the tide-predicting wmachine. A set of the predictions was received
from the Laboratory on 29th August 1918. The tide-tables for Basrah
for 1919 are being printed at the Trigonowetrical Survey Office at Dehra
Dan and will be despatehed to the Director of Inland Water Transport,
Mesopotamia, in October 1918.

Tidal registrations at the 9 observatories now working have, on the
whole, been carried out satislactorily and will be continued during the
coming year.

All the above observatories were inspected during the year under
report.

43, In the following table are given the annual and decadal
percentages of error in the predicted times and heights ol high and low
water at all the stations where observations have been taken by self-

registering tide-gauges :—

PERCENTAGE OF ERRORS IN PREDICTED TIMES AND HEIGHTS.

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS.

é IN Tpe. IN Hrreur. : IN TiuE. IN HeicHT.

o .

2 — :

a SR -

2| within | within 8 | WS S 1 yiomin | within | Within o
YEAR. - P ; of mean - . . of mean

S |15 minutes| inches of ange ot 15 minutes | 8 inches of | . \

2 | of netunls, actunls. rnge o "of netuals. | actuals. range n

o ! Bprings. springs,

E Il‘“',f],.\\'.? v".?:’\\" i "_\\:r\‘\"— | mn \\',—I:\’\',‘ IMW.—LW. - LW LW,

1908 81 B4 98 97 99 99 58 82 77 60 97 92
1909 85 806 97 97 97 98 61 59 69 65 03 92
1910 81 83 93 98 95 96 57 52 63 71 89 94
1911 84 B4 93 99 97 98 65 51 68 66 920 90

70 54 74 062 94 91
| 68 5H T 5y U4 By
7 67 71 55 92 84
76 66 73 67 94 92
81 68 7 62 93 87
78 65 69 64 92 88

82 82 97 98 97 08
83 H2 97 97 98 99
7779 a6 097 DESEE]
82 82 a8 94 96 96
81 82 96 97 06 99
T 72 06 98 9 97

’ Wwwwimmwwwbte | Number of stations.

[
o
—_
3=

' DDA DOIOND ‘IA

Averagze of
tenyears | ...} 81 82 | 97 98 97 98 |..1 69 59 | 71 63 93 9

44. No. 17 Party.—Levelling.—Two detachments were employed
during the past season on levelling operations, the details of which
are given below.

The out-turn, including branch lines, amounted to 285 miles of
revisionary levelling and 152 miles of new levelling. The heights of 1
station of the Principal Triangulation and of 4 primary and 175 secondary
new bench-marks were determined.

The revisionary levelling included :—(2) A line from Karamndsa to
Aurangabad. (i) A line from Barikar to Burdwin along the Grand
Prunk Road. These lines form parts of the Benaros-Howrah line originally
levelled in -seasons 1913—17. (iii) A line from Rinchi vid Purilia to

=X¢)
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Barskar along the main road. 'This line is part of the line from Aurangabad
vié Daltonganj, Rinchi, and Purilian to Barikar originally levelled
in 1916-17.

The above revisionary levelling was undertaken in order to investigate
(a) the large discrepancy wmmounting to mnearly 2 [feet between the
difference in the heights of Benares and Howrah as determined by the okl
levelling of 1863-65 and 1881-83, and the new levelling of 1913-17
respectively, and (b) to try and discover whether the large closing error
of about ome foot in the circuit Rinchi-Barikar-Barhi-Rinchi, 312 miles
in length, which was completed in 1916-17, was due to the levelling on
the Rinchi-Bardkar line, as this line, in which there is a fall of 1774 feet,
was deemed suspicious.

The results of the revisionary levelling do not however disclose any
serious errors in the levelling operations carried out in seasons 1913-17.
For present purposes therefore and until the new net of modern levelling
can be treated as a whole the amount of error to be assigned to each line,
in order to remove the circuit error mentioned above and the discrepancy
hetween the old and new results, has been determnined by the method of
minimum squares; and along each line the assigned portion of error has
been dispersed by applying to the heights of the bench-marks corrections
proportional to their distances from the starting point.

The new levelling consisted of a line from Cawnpore vid Kalpi and Orai
to Jhinsi, along the main road. This is a useful line both for geodetic
and irrigation purposes.

45. No. 19 Party.—Base Line Operations.—Owing to the
paucity of officers no Base Line work of any kind was undertaken
during the year.

MAGNETIC SURVEY.

46. No. 18 Party.—Magnetic.—The magnotic observatories at
Dehra ~ Dan  and Toungoo were inspected by the Officer in charge
during the field season and a complete set of observations was taken
at each for the comparison of instruments. The Alibag and Kodaikanal
observatories. under the Meteorological Departiment, were also visited
for the same purpose.

A permanently marked repeat station was established this season at
Galle on the south coast ol Ceylon. This station will be of much value
for the determination of the annual changes in the magnetic elements in
the South of India and in Ceylon.

No other field observations were taken during the year.

In 1919-20 the 75 repeat stations in India, Burma and Ceylon will
be revisited. Favourable reports of the good preservation of the perma-
nently wmarked repeat stations continue to be received Ffrom the lncal
officials annually so that it will be possible in future to occupy exactly the
sune spot at each visit and it is hoped in consequence that the annual
changes will be obtained with even greater accuracy than in the past.

Publication  of the wvesults of the Magnetic Survey. The original
‘cheme of the magnetic survey consists of n general survey, and a detailed
t vey of magnetically disturbed arens. The general survey comprises
7. "-epeat stations and 1351 field stations in India. Burma and Ceylon, at
wh.  observations have been taken during the years 1901 to 1915; the
red- n of these observations to the epoch 1909:0 has been completed
and . ‘¢ published shortly. The publication will contain a brief account
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of the work of the Magnetic Survey during 1901—1915, with relative
tables, and maps showing the lines of equal declination, dip, horizontal
force and total force and the lines of equal annual change for each of
the three elements.

The detailed survey comprises 11 magnetically disturbed areas in
which observations of declination, dip and horizontal force were taken at
407 stations; the reduction of the observations at these stations is in
hand and will he published later on.

The Magnetic clements at observatories.—The computation and
tabulation ol the provisional values of declination, dip, horizontal lorce
and vertical force for the three observatories (Dehra Dan, Toungoo and
Kodaikanal) for 1917 have heen completed; the mean values of these
elements for the year 1917 derived from all days, excluding those of
great disturbance, are given in the table below :—

MEAN VALUES OF THE MAGNETIC ELEMENTS AT OBSERVATORIES IN 1917.

Latitude o Horizontal Vertical
Observatory. Lonfi bude Dip. Declinntion. OFf:)zr?‘: v ];,’;r:_c:
s .
- ' " ¢ ° C.G. 8. C. G. 8.
‘ 30 19 19N ) _
Dehra Din N 44 441 E2 6% 0-33010 03270
l TR 3 19 E)
‘lh' it ]-")N) . ) . . aonan -
Toungou Vog o .- ‘ N 23 85 Woi127 0-39037 016684
96 23 3B
|10 28 0N, " o | oo
Kodaikanal 195 21 16 E , N 1271 W1i338 037661 0029
V74 23 b




PART 3.—OFFICE WORK. 7Y

I.—HEAD QUARTER OFFICES.
MAP ;PUBLICATION OFFICE (vide Index maps at end).

47. The work of the Map Publication Office for the year under
review again shows a large increase on the previous year's out-turn :-—

(¢) In the Photo.-Litho. Office the number of pulls on the
machine and hand presses reaches a combined total of
4,796,813, giving 2,976,929 completed maps printed. The
respective figures for last year were 3,954,954 pulls and
1,080,573 completed mups. As there was no increase of
wachine power during the year, the increascd out-turn is
due to more efficient working and constant overtime.

The increased demand for wmaps was due almost entirely to
military requisitions. In order that the office may wmore

- o easily cope with the ever increasing work, it has heen
decided to obtain two rotary offset machine presses fromn
England, and it is hoped that by the aid of these machines
the rapidity of the actual printing of maps will be greatly
increased.  Several improvements were introduced in the
Photo.-Litho. Office during the year in the method of re-
producing maps; these have added to the efficiency of "the
work and at the same time made the reproduction more
economical.

{v) The increase in the number ol maps printed necessarily
entails an increase in the work of the Map Record and
Issue Office. The total issues of maps this yecar has
amounted to 883,543 us against 685,206 last year. In the
majority of these issues the maps have been folded with
stiffeners. The Issue Section of this office will b thoroughly
overhauled during the coming year and placed on a much
more satisfactory basis.

(¢) In addition to the ordinary routine work in the Drawing
and Engraving Offices, a large amount of extra-depart-
mental work has been carried out and the ont-turn
compares most favourably with previous years.

{d) In the Mathematical Instrument Office there has again been
a very large increase of work. The total value of issues
for the current year is more than 507 in excess and the
value of work done is more than 107 in cxcess of the
previous year.

The strain on all these offices*has been very great, as the extra
work has been carried out without any increase of
personnel.

. 48. The classes of maps for the publication of which the Head
Quarter Offices are responsible, are as follows:—

(@) 'Topographical maps on the scale of 1 inch to 1. mile.

(b) Topographical maps on the scale of } inch to 1 mile. -

(¢) Topographical maps on the scale of 1 inch to 1 mile.
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() Geographical maps on the 1:1,000,000 scale (about 1 inch
to 16 miles).

(¢)  Geographical maps on the 1:2,000,000 scale (about 1 inch
to 32 wmiles).

(f} General maps on smaller scales.

(y) Special maps.

(a) Topographical maps on the scale of 1 inch to 1 mile.—
During the year 43 modern sheets have been published. This is a further
reduction on last year and is due both to a congestion of urgent military
work in the Photo.-Litho. Office and to a reduction of field work on
this scale.

22 one-inch sheets of those surveyed up to the end of September
1916 and 84 sheets of those surveyed up to the end of September 1917
remain to be published.

Index maps Nos. 4 to 6 at the end of this report show the progrees
made in the publication of the modern one-inch public sheets and the
table below gives the annual output of the public sheets since the
modern topographieal surveys were begun:—

NOMBER oF 1-INCII SHEETS PUILISITED.
Year. Northern Southern Eastern
Circle. Cirele. Circle. Total.
1906-07 . . 4 1 a
1907-08 16 15 42 BE]
1908-00 L . . 35 39 68 142
1909-10 72 41 69 182
1910-11 . . al 39 25 115
1911-12 68 33 58 159
1912-135 .. 104 G0 58 222
1913-14 71 EL] 49 158
1914-15 - 97 48 9 154
1915-16 . . 85 69 50 204
1916-17 . . . 23 40 22 85
1917-18 o . . 18 12 13 43
Totnl Publighed . G614 415 443 1,622

Probable number of l-inch sheets

which will not be published owing

to the area covered by them heing !

included in the programme for i

sheets to be pnblished on the }-inch

scale .. . 911 | 564 4173 1,948
Approximnnte number remnining for |

publication . 597 i 1,030 1,121 2,748
Approximate number of public 1-inch !

sheets in Indin . 2,152 i 2,029 2,037 | 6,218

In addition to the above, during the year 34 one-inch sheets, prepared
from modern revenue surveys, have been published in colours pending
their topographical revision. Village boundary editions of 2 modern
one-inch sheets have heen published at the request of Local Governments.

58 modern one-inch and G7 old style one-inch sheets were reprinted
during the year. ’

b) Topographical Maps on the scale of ; inch to 1 mile.
Index map No. 9 shows the progress made in the publication of
these sheets. These maps now form the tactical map of India having
taken the place of the quarter-inch maps in thie respect. They were
commenced in 1914 and most of them are reductions from the one-inch
map, but othere are from direct half-inch surveys.

-
Sl
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The table below gives the annual out-put of these sheets:- -

Drawn from Surveyed on

Yeur. i component Dl Finely senle. Total.
! one-inch sheets,
I e
~ ‘ l
1914-1H o ; 1 ! ‘!
19,016 i 21 i g ! 2
1916-17 b . 50 I | 36
1917-18 1 59 1 6 1 85
- T T T T T 747]4 T T - - |
Totals s 130 l 13 ]“ 147

(¢) The map of India on the scale of | inch to 1 mile.
(Vide Index map No. 10).—This map is prepared in **degree sheets” which
include 1° of latitude and 17 of longitude, i.r.. the area covered by 16 one-inch
sheets, or four half-inch sheets.

The following table shows the progress made in publication of [” sheets

within India :—

" NuaMBER oF DEGUEE SHEETS PUNLISHED.

Yeurs of Publication. Northern | Southern lastorn Total

" Cirele. Cirele. Cieele. R

191112 > 1 o 7

191213 EE o o 5

1913-14 1 . o ' 2 ' ‘_l

1914-15 . 1 [ 3 3 i

1915-16 . . 1 1 . H

1916-17 . . LI ‘ B 4

1917-18 ... O Y T | 1 ' 4

Totals . . ; 11 i 9 21 ‘ 41
Approximate number of “degroe sheets™ ! ‘

in Indin . . e | 1-H0 | 110 ! 430

|

* Right of these wre preliminaey editions having been prepaved from surveys exocuted
prior to 1965 on various seales.

The production ol the sheets on this seale is still  delayed owing
to the miore urgent work on those of the half-inch scale.

26 sheets, prepared from the engraved quarter-inch Atlas sheets, have
been brought up to date and published in black only as provisional
“degree sheets ” during the year.

With the exception of Rijputina, Cuteh and parts of Central
India these provisional ‘ degree sheets.” including those in hand, now
cover practically the whole of India where modern *¢degree sheets™ aure
not likely to be available in the near future.

(@) Geographical Maps on the 1:1,000,000 scale.—(about
16 miles to 1 inch). (Vide Index wap No. 11).—During the year 13
gheets ol this series were published. either new or in new style to
supersede old editions.

La Carte Internationale du Monde au 1,000,000 .—(Vide
Index map No. 12).—A full description of the genesis of this series was
given in the General Report for 1913-14. One sheet, No. N.E. 45, of
this series has heen published during the ycar. The sheets of this
series are engraved on copper and transferred to zine for [lacility of
printing. ) .

(e) Geographical Maps on the 1:2,000,000 scale.—(about 32
milce to 1 inch). (Vide Index map No. 13).—No wmap of this séries was
published during the year. In future all maps of this series will be
engraved ; the series in time will supersede the Map of India and
Adjacent Countries, seale 32 miles to 1 inch, the layered edition of which
was republished during the year.
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(f) Geographical Maps on smaller scales.—The new map of
India  on the 1:4,000,000 scale. to replace the G4 miles to 1 inch
map has been held up owing to various causes, but the engraved plates
are now practically ready and it is hoped to publish the map in 1919,

The plates of the other smaller scale maps maintained by the
department  have heen corrected and kept up to date as far as
possible.

The annual  edition of the Railway  Adinistration map  was
also published and the map of the Provinee of Bihir and Orissa was
republished on seale 1 inch = 16 miles.

fg) Special maps.—Numerous special maps have heen prepared
for the CGeneral Stafl, for Local Governments and other departments as
well as a few for private individuals.

49. Map Record and Issue Office.—The total number of print-
ed maps received from the Caleutta Printing Offices (incuding the Engraving
Office) was 998,604 of which the face value amounted to Rs. 5,61,287.
Details are given in Table IV. The nwmber of maps printed at the
Trigonometrical Survey Oftice, Dehra Din and received in this office was
8,204 of which the face value amounted to Rs. 7,692,

The total number of printed maps issued from this office was 883,543
of which the face value amounted to Rs. 2,88.038.

The details are as follows :—

: I T ]
Gorern- Ineia Depart- | Prirate Map | Totals for| Tolals jor
. ment Offiee. mental . Lndivi- cAgents. | 1917-18. | 1916-17.

Oficials. | Tssues. duals. “

L | |
No. of Inaps, 795.810 4.892 1 34,791 42,464 6.086 | 883.543 685,206
[Value RS.‘ 2.12.861 5.981 29,814 3,276 6,106 ! 2,88,038 3,44,398

The number of maps issned during the year shows a considerable
increase even over the issucs of 191G-T917; this increasc however con-
tinues to be very largely due to ever growing demands of the Army, for
whomi a special reduction of 507 off the face value of maps has been made.
The improvement in the sale of waps to private individuals and map
agents which was noted last year continues. Arrangements for advertis-
ing the sale of maps have been started, in accordanee with the orders of
the Government of India, with a view to bring to the notice of the
general public the fact that increasingly large numbers ol modern maps
are heing published ycarly and are available.

The new system of card-indexing receipts of maps in the Print
Seelion of the Office, which was started during the year under report, has
heen completed; but it has been found necessary to cxtend this system
to cover issues of wmaps from the Section. It is also hoped to extend
the same system to the records in the Original  Sectton in the near

future.

The building of new racks for maps in the remaining map store
vooms has been stopped owing to the decision to remove the Calentta
Offices to Dehra.

50. No. 1 (Head Quarters) Drawing Office..—(‘ompilation
Section.  The preparation of the fair sheets of one of the 1:1,000,000 sealc
Tndia and Adjacent Countries series has Dheen under fair-drawing and
the compilation of two other sheets of the same series has leen in hand
during the year under review.

Un
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Patterns for three new cngraved sheets of the 1:1,000,000 scale India
and Adjacent Countries series have been completed in full and supplied
to the Engraving Office; while patterns have been partly supplied or are
in hand tor three other new engraved sheets and for three second editions
of vngraved sheets of the same series previously published.

Now that town and village sites and the size and style of lettering
of all place names are classified to distinguish hoth their  administrative
importance and their pnpulution, certain engraved sheets of the 1:1,000,000
scale lIndia and Adjacent Countries series have to  Dhe aitercd in
accordance with this new classifieation, hrought up to date and wmodernized
for re-engraving. Patterns of fowr such sheets have heen completed in
full and supplied to the Engraving Office.

Patterns have also Deen completed and supplied to the Engraving
Office for four new sheets of the 1:1,000,000 scale International series while
for four other sheets of the same series layer guides have also been
completed and sapplied.

For the 1:2,000,000 scale Southern Asin  series some of the ontline
patterns have heen prepared. )

It has now heen decided to engrave all the sheets of this
series for which the Head Quarter Offices are responsible, so patterns
are accorlingly heing prepared for engraving two other sheets which were
previously being fair-drawn for reproduction by heliozincography.

FFor the new 1:4,000,000 scale engraved map of India colour guides and
patterns for hill and range names have heen completed.

Miscellaneous work includes the drawing of fair sheets of four new
Town Guide maps of which two have heen reproduced experimentally
and the corrections found necessary for this new style of mapping ave
being carried out on all the fair sheels before final publication.

Hill-shaded originals have also heen prepared for twelve maps on
various scales.

Haolf-Inch and Quarter-Inch Section.—Fair shects of threc new half-
inch sheets have heen completed and sent to press. The fair sheets of
all the old hall-inch Sind Survey sheets have been cut up and “masked”
for publieation in 14 modern style lhalf-inch sheets (“ Preliminary
Editions™).  These fair sheets are only waiting f{or final corrections in
certain particulars, which the Local Clovernment has heen asked to supply,
before being completed and sent to press.

Fair sheets of two quarter-inch sheets have been drawn and sent to
press for publication as “Preliminary Editions.,” Fair sheets of six other
quarter-inch sheets (for publication as * Preliminary Editions”) and of
three quarter-inch sheets (for publicaion as ¢ Provisional Issues”) are in
hand.

Mapping wand Reprint Secfions.—TFair sheets of 227 published maps
(95 for general stock and 132 for special stock) on various scales have
been corrected and brought up to date for reprint as against a total of
136 maps in 1916-1917.

Fair sheets of 185 maps on various seales, (lrawn by field parties
or by other drawing offices, have also becn corrected before final
publication,

Of the quarter-inch sheets prepared from Atlas or other old quarter-inch
material for publication as * Provisional Issues,” the fair shecets of 2

5 sheets
have been completed and sent to press, while 31 sheets are in hand: as
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against the totals for 1916-1917 of 35 and 22 sheets respectively, Fair
sheets of four new Provincial maps on various scales have been completed
and sent to press.

A considerable amount of extra-departmental work has been carried
out as usual for the Army, other Government departments and semi-
official concerns. Such work includes the preparation of fair sheets for
three nesw maps to illustrate the report of the Calcutta University Com-
mission. for a new S0-mile railway map for the Indian Bradshaw " for
26 specinl District maps to illustrate the progress of dacoity in Bengal,
&e.: the nsual annual revision of the fair sheets of the G4-mile Railway
Map of India with corrections to March 1918: the revision of fair sheets
for the 180-mile map of Indin illustrating statistics of co-operative credit
societies and for the 128-mile map of India showing provincial head-
quarters of the Dutferin Fund, &ec.. &e.

Office Copy Seetion.  Corrections and additions received from various
local authorities have been recorded on the office copies of 3,022 published
depurtmental maps on various scales for incorporation in future reprints
of such maps. Office copies of 569 new departmental maps have been pre-
pared for maintaining a similar record, and colour guides for houndaries,
&e.. Lave been prepared for 578 new maps.

Miscellaneous work includes the checking and recording of areas con-
tained in one-inch and half-inch maps received in the Headquarter offices for
publication, supplying copies of original reecords to (iovernment officials on
demand and to private applicants on payment. and dealing with questions
concerning Revenue Survey maps.

Framaning Section. 521 cases have heen examined and passed as
against a total of 420 cases in 1916-1917.

A very considerable amount of miscellancous work on a variety of
subjects connected with the examination of maps has also been dealt with.

51. Engraving Office.—The najority of the engravers have
continued to be cmployed on engraving the 1:1,000,000 scale India  and
Adjacent Countries  scries  and  the International series of naps
on the same scale.

All the plates of four new sheets of the 1:1,000,000 scale India and
Adjacent Countries serivs and of three new sheets of the International
series liave been completed, and three sheets of the former series which
were previously published as engraved editions have been hrought up
to date, modernized and the new plates engraved.

Worls in hand at the end of the year under report comprises two
new sheets of the 1:1,000,000 scale India and Adjacent Countries serics, four
new sheets of the 1:1,000,000 scale International series, and one modernized
gheet of the [former series. The plates of most of these sheets are
nearing completion.

Of the 1:2,000,000 scale Southern Asia series, the plates of two sheets
have been projected and portions of the outline have been drawn on
them f{rom patterns supplied by No. 1 Drawing Office. Further work
on these plates has had to be suspended temporarily pending a
decision as to the size and style of lettering to be used for the
smaller placc names on all the engraved shects of this series.

Engraving of all the plates of each of the four sheets of the new
l:4,000,h()0 scale map of India was completed during February 1918, but

further corrections to that part of this new map covered by the new
awaited from No. 2 Drawing Office before the

A a

Himilayan Map are
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plates can be finally completed and transfers supplied to the Photo.-Litho.
Office.

Periodic corrections have been carried ont on the plates of all the
small scale maps of India, of District maps and of Index Charts; and,
in addition, new plates have heen engraved for three new District maps
and the new 192-mile Index maps of Half-inch and Quarter-inch sheets.

Extra-departmental work carried out includes the engraving of
several new plates for different kinds of scales required by the Army,
engraving titles on photogravure plates which are prepared in the
Photo.-Litho. O!lice, and various miscellaneous work.

In the Printing Section of the office 42,158 impressions were
pulled as against 40,148 in 1916-17. Of this total 20,985 impressions
were pulled for extra-departmental orders, such ax  photogravares,
commission forms and certiticates.

In the Steel Facing Section of the office 270 plates were dealt
with.

'52. Photo.-Litho. Office.--—The year 1917-18 has again witnessed
a large inerease in the demand for maps by the wilitary anthorities.
This increase has again resulted in  the out-turn for  the year
constituting a record. Thix increase over the out-turn of 1916-17 was
only accomplished by the employment of more overtime as was Fore-
shadowed in this report last year. The employment of two shilts of wmen
on the litho. machines to cope with [uture increased dewmands would be
inadvisable as it would entail work being carried on by artificial light,
which would render it very difficult to ensure the matehing and evenness
of colours. Two rotary offset machine presses have therefore been
indented for from England and it is hoped that, with the help of these,
the increased demands for maps may be wmet.

During the year under report 2,976,929 finished maps and diagrams
were printed in the machine presses as against 1,080,573 during 1916-17.
On an average less than two printings were rvequired to produce each
finished copy as compared with between three and four printings last
year. This difference is due to the fact that during 1917-1X% a very large
number of diagrams in black only were printed as illustrations for
various military hand and text books. The highest monthly out-turn
was attained in February 1918 when 919,188 completed copies were
produced on the machine presses.

Ten litho. wachines ran for the whole year; there has therelore
heen no inerease in the utilised machine power.

The fifteen hand presses produced 82,540 impressions against 40,235
in 1916-17.

About 21%°/  of the total out-turn represented maps printed for the
department, while the remaining 78}7 was composed of work dome for
the army and other departments.

The work done for the department includes 97 nmew and 132 reprint
editions of modern style one-inch maps in colours. Preliminary editions
of 37 one-inch maps were printed in colours, black and brown, or black
only, while Village Boundary editions were published of 2 modern
one-inch maps. The total nwuber of wodern one-inch waps printed or
reprinted durving the year was 268. OF the half-inch series 80 new
sheets were printed in colours and 16 were reprinted.

During the year 17 new quarter-inch degrec sheets were printed, 28
being " Provisional [ssues”. In addition 142 degree sheets were reprinted
cither in colours, black and brown, or black, -
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Of ol style sheets T5 were reprinted on the one-inch, and quarter-
inch scales.

The Negative wnd Powder Process Seetions of the Photo. Branch
have turned out 3,968 and 1,781 negatives respectively or a total of
5,749 negatives as against 4,452 produced by the Negative Seetion
during  1916-17 Dbefore the Powder Process Section was formed. The
Retowching Section dealt with 5,500 negatives as against 4,778 in 1916-17,
while the Helio. «nd Vandyke Sections have together turned out 8,426
plates as against 7,496 during 1916-17.

The Process  Engrawing  Seetion during the year prepared 25
photogravure plates, 223 half-tone blocks and 132 line blocks, a total of
380  Dblocks and  plates as against 776 during 1916-17.  From the
half-tone and line Dlocks an aggregate of 1,418,821 impressions were
pulled compared with 755,324 impressions pulled during last year.

The Type Prinfing Section set up 7,476 pages of matter of which,
in all, 942,811 copies were printed, 1,677,147 impressions being pulled.

In regard to methods and processes several improvememts have been
introduced. A section which has already been mentioned above has been
formed to work the * Powder Process " by means of which any number of
reversed copies can he made of a negative. Its introduction has improved
the quality of the maps, considerably lightened the work of the studio
which was rapidly becoming congested, and reduced the cost of reprodue-
tion of coloured maps, and but for its introduction it would have been
impossible to cope with all the demands lor reprints for mobilisation
purposes in anything like as short a time as that in which the work was
actually carried out.

A very notable economy has been eflected by this means, the saving
on a whole year’s working amounting to about Rs. 12,000.

During the past year Mr. Vandyke has introduced .several improve-
ments in the new method of preparing tint plates for layered maps, which
was mentioned in this report lust year; these improvements all tend
towards the simplification of the method and eftect a consequent cheapening
of the work.

The following tables and diagrams illustrate the steadily increasing
work of the office.

Out-turn of Photo.-Litho. Office during 1917-18.

TABLE A.

M I
3 4 ; 5 | 6 ;
: | . \
NUMBER OF MAPS PRINTED.

|

+Value of

in cash or

i Recavered
*Cost of .
i

B I i ,.,3:!::;:,.‘.!:?::.,_
|
—_— i X - | ‘
IS foa. Lis.
1915-16 i 1,830,605 | So11IR2 (Al NIT . 2,229 3,076
1016-15 1,709,661 3,47.271 16,009 0 3.301 4,184
1917-18  2,08.784 4,34,124 | 1,01,130 817 3,812 ' 4,629

® Ddes not include cost of chemieals, paper, &e., obtained from England.
4 Dore ot include value of stares, &e., supplicd to athey departments now the amount renlised From the

wile of umservierable stores,
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TABLE B.
! o | 5 ! 6 7
1 2 1 3 4 { 5 1 »
| l TyPE SECTION OUT-TURN.
Nuwwber of Number of | Number of [ e e ——
Year impressions half-tone | liuo-bl.nck . | - .
cax. pulled in impressions | impressions - Pages oritems]  Copies Impressions
|Litho. Brunch. pulled. i pulled. l published. printed. pulled.
i ! o [
>>>>>> ! ' - .
1915-16 1 2,975,149 ‘ 56,373 . 594,220 | 5,383 | 1,143,075 | 2,053,663
| ‘ 1 agm
1916-17 ; 3,954,954 | 3,486 ¢ (39,838 I S,216 ; Lol 2,051,347
i !
1917-18 4.'791.";,313| 224,903 :+ 1,193,418 \ 7.4'76 : 942,811 | 1,677,147
l I
DIAGRAM SHOWING OUTTURN OF THE DIAGRAM SHOWING PROFIT AND LOSS
LITHO. BRANCH on the working of the whole oftice
during the last ten years. during the last len years.
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Number of impressions pulled in Litho.

Branch shewn thus.......

Total Value of Work Done shewn thus..

Total Expenditure including cost
English stores, &c., shewn thus
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53. Mathematical Instrument Office.—During the year [rom
Ist April 1917 to 31st March 1918, there was an increase in the demands
made on this office (vide item 1 in para. 2) as well as in the value of
work done (vide item G in para. 2), and there was respectively a profit of
Rs. 1,55,859 and Rs. 50,741 against a profit of Rs. 69,785 and Rs. 44,439
in 1916-17.

2. Below are given the usual comparative tigures lor the last 3
years :—

|
‘ 1915-16. 1916-17. 1917-18.

I
s, . 1ts. \ Rs.
1. Tolul issues to Public Offices as shown in the 2,501,818 5,52,655 8.,88,658
Profit and Toss statements of stores.
2. Value of repnivs to instruments veceived for 32,535 38,123 53.133
. repairs and returned in serviceable condition. !
3. Value of instruments received from Government 5,411 747 i 85,209
Otficers when no longer required. |
4. Book value of the stoek of instruments, &c., in 2,68.631 1,738,155 3,92,268
Servicenble Stores. :
5. Book value of the stock of iustruments, &ec., in 0,896 1,153,805 1,04,394
Repuirable Stores.
6. Total value of wark done in the W m]\uhop . 196,704 1 2,99,531 : 3,41,627
7. Value of instruments manufactured in the W m]\- 71641 156,119 1,85,737
shop for Serviceable Stoves. :
. Value of instruments purchased locally . 11,255 1,09,030 4,30,336
9. Valueof instruments and materinls obtained from 1.69,073 1,010,744 66,380
Eungland through the Dircetor General of Stores. . I
10. rage No. of employees and their pay .| No.*404 } . No. 417} No. 504 }
Rs. 91.654 § 'Rs. 1,0'2.0(HJ|RS. 1,33,719
!

# [ncorreetly wiven ns 337 and 353 in the General Report for 191617,

3. During the year the stock ol all the three stores, (the Service-
able, the Repairable and the Material Stores), was twice taken with
one exception and the discrepancies noticed have been adjusted. The excep-
tion being the wood godown the stock of which could only be once taken.
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L&
Table IV.—Departmental Publications, Calcutta, 1917-18.

Note,—For speeial publications at Dehra in, vide, pages 34 to 47,

NuMBER
OF DIFFERENT MATS
OF EACII CLASS

TECELVED. Number of
Cluss of Maps. Scale. copies Value.
New Reprints printed.

Publica- | and New
tions. Editions.

GEOGRAPHICAL MAPS. R,

Maps of India .. | Various 1 4 6,265 6,445
Southern Asia Serics ... ... [1:2,000,0000 ... 4 5990 17,560
India and Adjacent Countries ... [1:1,000,000, 2 25 28,756 28,756

Do. (International Series) ... | 1:1,000,000 1 1 500 500

TOPOGRAPHICAL MAPS.
DEGREE SHEET SERIES.

Modern wee | 17-4 miles 17 134 1,8§2,160 1,82,160

From Atlas or other old Material ... Do. 28 ] 10,354 10,204
HALF-INCIHI SERIES.

Modern v | 1722 miles 30 16 68,660 68,860
ONFE-INCH SERIES.

Modern co ) 171 miile 97 132- 90,836 88,838
Do. (Preliminary Editions) ... Do. 28 9 18,360 18,360
Do. (Village Boundary Editions) Do. | ... 2 200 400

014 Style Shectx o | Variows | 61| 17,855 | 26,402

MISCELLANEOUS. f

Atlus of India Series ... | 1 -4 miles | Ll 19 1,150 1.151

Provincial Maps o | Various 2 3 2,230 2,554

District Maps o | 1"-4 miles | ... 4 1,400 1,500

1"-8 miles
Administration Report Mups e to i 3 57 3,250 1,219
U 16 miles )

Pla “ Cities und Cantonments .| Various i ... 2 700 650

Inde. < Do. 4 65 | 1,16,762 29,241

Miscer Waps Do. 297 76 | 4,43,02¢ 76,147

Totals 1. . 1917-18 ... F 1 560 628 | 998,604 | 5,61,287
Corresponding totals for 1916-17...1 ..., 761 593 | 686,133 | 5,09,155
LETTERPRESS.

1. Survey of India. General Report, 1916-17. Price Rs. 2 or 29-8d
2, Topo. Hand-Book. Chapter XT. Geographical Maps, 1917, Price As. 4 or 4d.
3. Index to names appearing on Million shect No. 10, 1917, Price As. 2 or 2d.
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IL—DEHNRA DUN OFFICES.
TRIGONOMETRICAL SURVEY OFFICE.

54. Computing Office.—During the year the adjustment of
minor stations and intersected points of the following Geodetic Serics was
carried out:—

(1)  Assam Longitudinal,
(2) Assam Valley,

(8) Naga Hills,

(4)  Kohima,

(5) Manipur Longitudinal,
(6) Manipur Meridional,
(7)  Mundalay Longitudinal,
(8)  Mandalay Meridional,
f9) Khasi Hills, and

(10) Jaintia Hills.

In addition the adjustment of the Aka Triangulation and the pendent
portion of the Assamn Valley Series was completed. Corrections were
applied to latitudes, longitudes, azimuths and log. sides of triangulation
falling in some 40 Burma Degree Sheets, the pamphlets of which have
been sent to press.

Further computations in connection with Professional Paper No. 16
and the Auxiliary Tables, part II, 5th Edition, were effected during the
year. Computations of the humidity corrections to height deductions
and of the Hayford reduction for gravity determinations were also
carried out.

The adjustment of lines of levelling in hand last year and of the
relevelled portion of old line No. 64 (Bareilly to Meerut) was completed.
The Levelling Pampllets lor Degree Sheets 53 and 57 were brought up
to date and corrected for publication as new editions.

The list of protected stations ol the Indian Triangulation referred to
in last year's report had to be postponed owing to lack of personnel.

Requisitions for data were received from 25 departmental and non-
departinental officials. In many cases it was nccessary to extract the
required information fromn manuseript records—a work of some magnitude
as the data required were sometimes very extensive, especially for areas
in Burma.

Tt is hoped that with the publication of the Burma Triangulation
Pamphlets the husiness of abstracting data from manuscript records will
he greatly reduced.

A large nuinber of requisitions for forms were complied with.

115 “Degree Sheet” Triangulation Pamphlets were compiled and
compared during the year and fair progress was made in the assembly of
triangulation data for areax adjacent to India, in Persia and Baluchistin.
75 ‘I'riangulation  Pamphlets were published and 87 pamphlets, including
Jast year's undistributed pawphlets, were distributed.

Editions of Levelling Pamphlets Nos. 83 and 92; Professional Paper
No: 106, Records of the Survey of India. Vol. XI; and Tide Tables for the
Port of Basrah, 1919, were hound and distributed.
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Type Printing Seclion.—The following publications were printed
during the year:—

(1) 75 Triangulation amphlets,

(2) Levelling Pamphlets 84, 85 and 92,

(3) Tide Tables for the Port of Basrah, 1919,

(4) Trofessional Paper No. 16,

(5) Records of the Survey of India, Vol. XI,

(6) Auxilinry Tables of the Survey of Indin. 5th Edition, Pact TI (Mathemn-

lical Tables),

(7) Pamphlet on the Lransliteration of place nunies.
Observatorics.—Meteorological ohservations were continued as usual.
The Omori Seismograph has heen working satislactorily throughout

the year. Tremors of considerable intensity were recorded on the 15th
August and on the 7th September 1918,

Photographs of the sun were taken on 348 days the sun being
obscured on the remaining days ol the year.

Preservation of  I'vigonometrical Stations.—1,013 stations were
repaired by district officers at a cost of Rs. 4,564-2-3. Out of 359
districts from which reports were due, 11 failed to imake returns.

55. No. 2 (Dehra) Drawing Office.—During the year under
report the work in this office was carriel out hy four scetions.

Q) The Triangulution Chart apd  Cuntonment Plan  Seetion.—In
addition to ordinary and miscellineous work 9 one-inch |sheets of
Tehri-Garhwil were mapped and published and a map of Peshiwar City on
the scale of 1 inch to 6 miles was drawn. 91 sheets of seven different
cantonments were coloured.

(2) The Compilation Section.—The rough compilation on the 12-mile
scale of only one sheet of the area allotted to No. 2 Drawing Office,
up to East Longitude 104°, remains in hand; 4 shects have heen sent to
the Superintendent, Map Dublication, for publication. and the fair-
mapping of the remaining 10 sheets is in progress. The compilation of
the northern hall of the Brahmaputra Shect of the Southern Asia Series
has been taken up. The lair-mapping of the Himalayan Map on the
scale ol ':5|M' is In progress.

(3) The Stein Sectivn.—The Ffair-mapping of the sheets comprising
Sir Aurel Stein’s explorations in 1900-01, 1906—08 and 1913—1915 has
been continued. 16 sheets have heen sent to press; 17 sheets have been
completed and are awaiting Sir Awrel Stein's approval and 14 sheets
remain in hand.

(4) The Half~inch Seetion.- <The L-inch sheet remaining in hand
last year, nanely. :').'l_\..",.:_ was completed and published.  The [air-mapping
of the Mesopotamian shects was commenced, but it was taken over by
the Deputy Director of Surveys, Mesopotamia, during the year, and this
section has again taken up the preparation of L-inch sheets of which 4
are in progress, namely : AGSA\._“,” N'.Tc.l:‘lx‘.\\'...\'flé.'

Three sheets on the 1:1.000,000 scale of South-West Arabia, nawely,
those named, "Asir, Yammnan and  Hadbramaut, respeetively, have leen
published.
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The following is summary of the work of the officc during the
year 1917-18 .—

Sheets sont Sheets
Class of map. for remaining REMaRKS.
publication. | in hu.nd

Geographical naps, seale %[ (Fuiv sheets) 7 10
Geographical maps, seale —‘[- (Rough com-
pilation) 0 0 | L 3
Geographical maps, s n](-‘ »—[ (I'.m sln‘vt\) ...... 4 Himalayan mep.
ographival maps, senlo ;,1-[ (Rough
compilationy ... .. T 1 Brahmaputra sheet.
Sir Aurel Stein’s wqx]muhun in Chinese |
Tuarkistin and Kansu in 1900.01, 1906---08
ind 1913—13, for publieation on T-,[ scale 16 a1
Degree Triangulation Charts, seale 1 inch
to 4 miles 64 17
Miscellaneons mups 2 )
Contonment plans (correc tions fm 1017) ... 125 | *Corrections to ori-
ginals  of 44
Cantonments.
Contonmant plans (correetions for 1918) . ‘ 21t 64 + Corrections to ori-

ginals of 6 Canton-
ments  completed,
32 Cantonments in

|
|
| hand.
Cuntonment plans (colour gnides) ‘ ory | L. 1 Colour guides pre-
pored for 7 Canton-
i ments,
|
Half-iuch sheets 1 4
Miscellancous Extra-departme \\t\\l wmaps 1T 2
Levelling Charts, scale \li } - 3

Index Charts 1 4

Ploto.-Zinco. Section.—During the year 1917-18 the work undertaken

comprised -—

Cantonment Maps.
Triangulation Charts.
Forest Maps.
Extra-departmental Maps.
Maps of Arabia.

In the year under review the smaller of the two litho.-printing
machines was dismantlel and sent to Baghdad and Mr. C. F. Oddy,
Zincographer, was deputed to accompany and re-erect it.

Wour technical hands were lent to the Deputy Director of Surveys,
Mesopotamia  Expeditionary Force.

The “Towder process” for producing duplicates of negatives was
intrinlneed and very satisfactory results are being obtained.

The  Tollowing table shows the work done in the Jast three

years —
No. of Chocolate
Yenrs. No. of Subjectr, |No. of Negatives.| No. of Pulls. ; and ](:ry;ln]yt]:ty[]p
101—1' 2,065 I 1717 ! 307,357 | 1,209
1916-17 Tiaer Leon INT.5 1 571
1917-18 1,130 ‘| 1,719 345,776 127

sy
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56. Forest Map Office.——The work ol . this Oltice is  performed
by four sections as follows :-—
(3 The Drawing NSection, which prepares original drawings lfor
reproduection, these fall into six classes, viz:—
(@) Reprints of Korest uaps with corrections to date of issue.
(hy Forest editions on the two-inch seale of modern one-inch
sheets.
(¢) DMaps ol Forest Circles and Divisions.
(1) Special maps to illustrate working plans. &ec.
(¢) Maps and diagrams to illustrate administration reports, &e.
(f) Maps [rom special surveys, mostly on the four-inch seale.
The progress of this section for the year wmnder veport is shown

in the table below :—

Dreawn and . _
In hand on LReceived i sent for T hand on Pll{)llsl)('tl
Class of map. Lst October | duving the | publieation | 30th September : during the
1917. year 1917-18. dnring the 1918, Dyear 191718,
R __lyear 1917-18; S S
(a) 103 | ... R 15 AN
(b) 104 20 53 | 71 48
() 30 1 PR 20 21
(@) 16 23 30 9 23
(¢) 14 1 11 4 10
) el | T 43 44 39
. S e e e R
TOTALS 267 135 239 163 | 199

(i) The Portfolio Section, in which all changes in forest boun-
daries are recorded on a set of maps specially kept for the purpose;
this section prepared portfolio copies of 1,509 maps and carried out 972
corrections to forest waps during the year: 3,807 wmaps were also
coloured by hand.

(112) The Map Record Scction, which is responsible [or the storage
and issue of maps and records. The number ol maps, &c. received for
storage was 24,357; and 20,173 maps, lists, and diagrams, valued
at Rs. 25,283, were issued during the year; these figures show an
increase of 4,150 maps, &c. and Rs. 1,877 over those for last year.
The net amount realized by sales to the public of 1,375 maps was
Rs. 2,025; an increase of 706 maps and Rs. 987 over the sales for
last year. Book transfer sales to Government otficers amounted to 9,086
maps valued at "Rs. 9,449; an increase of 6,911 maps and Rs. 7,233
over the figures for last year.

In addition to the above, 1,587 traces. reductions, &c. of 179 sheets
were supplied to the Survey of India.

() The Book-Binding Section, which was formed in January to
deal especially with work for the Forest Research Institute; 138 volumes
were bound during the year at n cost of Re. 365.
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HL—-CIRCLE AND LOCAL DRAWING OFFICES.

57. No. 3 Drawing Office (Northern Circle).—During the year
under report 30 one-inch sheets, out of the 67 previously surveyed, were
drawn by parties and submitted for publication. In addition to these
3 one-inch sheets werc bLrought up to date and completed to margin in
the drawing office, while 3 other one-inch sheets were brought up to
date, lor purposes of reprint.

The proofs and colour patterns of 58 onc-inch and half-ineh sheets
were prepared and returned to the Superintendent, Map Publication, leaving
a balance ol 13 colour patterns still in hand.

Half-inch  sheets compiled  from modern one-ineh and  old style
hadf-ineh maps.—11  hall-inch sheets  drawn in  the Circle drawing
ofice and 13 in the parties were  subitted  for  publication  during
the year.

On the basis of the one-inch sheets published to 30th September 1918,
there mow remain lor completion in the Northern Circle 145 half-ineh
sheets of the kind under consideration. Of this number the fair-mapping
of 12 sheets is in hand in the drawing office and parties and the material
for the preparation ol 18 more is held in reserve for future requirements.

Quarler-inch shects compiled frone onec-inch and half-inch  maps.—
During the year two quarter-inch sheets were fair-mapped in the Circle
drawing oftice and submitted for publication. Three others were brought
up to date for veprint purpeses aud returned to the Superintendent, Map
Publication.

The colour patterns and laycr guides of two (uarter-inch sheets were
also prepared and sent to the Superintendent, Map Publication.

Royal Avtillery Practice wnd Aviation Maps.—Five Artillery Practice
C'amp maps and one Aviation map, were fair-mapped in the drawing office
and parties and submitted to the Superintendent, Map Publication, with
the colour patterns of the Royal Artillery Practice Camp maps.

Hill-shaded  sheets.—-The hill-shaded  sheets of 38 maps on  various
scales were sent for publication during the year.

Speciad mapx. —The Delhi and Vieinity map in four sheets on the
d-inch scale, which was added to and revised, was submitted for public-

ation.
Miscellaneous.——The traverse plots of stations of 12 snvuzas consisting

of 18 sheets, scale 16 and 32 inches to a mile, of the Gonda district,
were prepared for and sent to the Deputy Commissioner, (Gonda, at his
cost.

58. No. 4 Drawing Office (Southern Circle).—During the
year 92 threce-inch sheets, 23 one-inch sheets and 3 half-inch sheets, which
bad been surveyed and fair-mapped by parties, were tinally examined and
submitted for publication. At the end ol the year 2 half-inch sheets, the
survey of which was completed during the previous year, had not
been submitted.

Half-inch sheets compiled froim published. sheets of the one-inch
map.—10 sheets were fair-mapped and submitted for publication and 9
gsheets, which had been fair-mapped hy parties. were finally examined anil
submitted for publication. At the end of the year 9 sheets were being
fair-mapped in this office, 24 sheets were being fair-mapped by the parties
and every sheet, the component one-inch sheets of which had becn

published, had heen commenced.
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Quarter-ineh  sheets compiled  from  published  sheets of the half-
inch map. —2 shects were fair-mapped and submitted for publication. At
the end of the year G sheets were being fair-mapped and every sheet, the
component half-inch sheets of  which had heen published, had  heen
commenced.

The examination and the colouring of the proofs of 54 sheets and the
hill-shading of 29 sheets were completed and returned to the Superin-
tendent, Map Publication.

A number ol pupils were instracted in lair-drawing.

The Photo.-Zinco. Section undertook the photographic and zineographic

orls required in the cirele.

59. No. 5 Drawing Office ( Eastern Circle ).—During the year
35 one-inch sheets and 3 hall-inch sheets, drawn from recent surveys on
these scales, were finally received in the drawing office from the parties
of the circle as completed lor publication. Of these, 20 one-inch sheets
and 3 half-inch sheets were forwarded for publication, as well as 6 one-
inch sheets which had heen received from the parties during the preceding
survey year. The remainder are under [further correction.

Half-inch  sheets compiled from the published sheets of the one-inch
amap.—The preparation of 14 of these sheets was in hand in the
drawing office during the year, and of these, 4 were sent for publication,
G were received from the parties of the circle, of these 3 were forwarded
for publication and 3 still remain to he dealt with in the drawing office.

On the basis ol one-inch maps published up to 30th. September 1918,
there now remain for drawing in the Eastern Circle 77 half-inch sheets
of this kind. Of this number, the fair-mapping ol 21 is in hand in the
drawing office and parties of the cirele.

Quarter-inch sheels compiled fron the published sheets of the one-inch
aned half-inch nups—7 of these were submitted for publication. Work on
8 others was in progress in the Circle drawing office during the year,
while that on 2 others, which had been commenced in No. 11 Party
during previous years, remained in abeyance.

Hill-shaded Sheets.—G of these on the one-inch scale, 17 on that of
3 inch =1 wile and 8 on that of } inch=1 wmile were prepared and sent
for publication, leaving in hand in the Circle drawing office a balance, on
the three scales together. of 28 awaiting either commencement. completion

or final examination.

Layer Guides of 9 quarter-inch shects were completed and submitted
or publication during the year. Work on 2 more had Deen commenced,

Colowr patierns and press order proofs of 37 sheets, on the one-inel,
half-inch and quarter-‘nch scales, were prepared and returned for publica-
tion, leaving a balar e of 27 one-inch and 7 half-inch sheets in hand and
in various stages of ompletion.

60. No. 6 ( imla) Drawing 'Office.—As during the previous
year this oflice was organized in 2 sec Jns.

The Avmy  Seetion  has  dea with the preparation of maps
and plans  for the use ol the s my in India while the Survey
Section has been employed on the eparation of trans-frontier maps on
the 1:1,000,000, quarter-inch and hal inch scales.

Most of the work of the Survey Section has consisted in redrawing in
modern  style, and sometimes to a reduced scale, the maps already
existing, with the incorporation of such additional information of recent
date as may have heen available. RS
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61. Bengal and Bihar and Orissa Drawing Offlce.—
( Imperial Standerd Mapping Seetion),  This office, under
the direction ol the Director of Surveys, Bengal, undertakes the
drawing of one-ineh sheets from Cadastral surveys and four-inch thina
maps.  The former ave reduced by pantograph and drawn on the two-inch
scale for reduction, the latter are now being deawn on the 1} inch scale
on blue print reductions of the four-ineh thina maps pieced together : this
wmethod, which has superseded the old one of aking two photographice
reductions of the thina maps before the fair-drawing was put in  hand,
should improve the out-put in future years.

In both cases the shects are completed as far as possible by the
addition of the hills and other detail from old topographical maps and are
published in colours.

In Bihar and Orissa 14 new sheets and 10 new editions of old sheets,
formerly published in black, were submitted for publication.

In Bengal 10 new sheets were submitted for publication.
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PART 4.—WORK FOR OTHER GOVERNMENT
DEPARTMENTS.

62. Northern Circle. No. ! Party.—Four Royal Artillery
Practice Camps were surveyed on the 3-inch scale of areas as
follows :—Akora (near DPeshawar) 103 square miles, Hoshidgrpur 61
square niles, and the Yaru and Bostin areas (near Quetta) 143
square miles, The two latter surveys were commenced in June
and only completed in September, but the fair maps for Akora
and Hoshiarpur have been duly submitted for publication.

No. 2 Party—Two Royal Artillery Practice Camps on the 3-inch
scale. One of 54 square miles south of Delhi (Tughlakabad), and
one of 133 square miles in the neighbourhood of Roorkee.

The country surveyed consisted of undulating, cultivated land
with low rocky hills devoid of trees in the former uarea, and in the
latter of low-lying cultivated pliin intersected by numerous streams
from the Siwiliks. .

The fair maps of Tughlakibid in one sheet, and of Roorkee in
four sheets, Lhave been submitted for publication.

This party traversed a part of the boundary of Chakrita Cantonment
at the cost of the Assistant Cominanding Royal Engineer; and surveyors
werc lent to the Military Works Department at Dera Ismail Khin and
Bandar Abbis in connection with road surveys.

No. 3 Party.—One Royal Artillery Practice Camp cowmprising an
area of nearly 31 square miles was surveyed on the 3-inch scale at
Kutwa, near Mirzipur. The fair-mapping has been completed.

Sind-Sayar  Party—This  party executed the whole of the
triangulation required [or the rectangulation of the “Thal” area of the
Sind—Sﬁgur Doib, in districts Mianwali, Shihpur, Jhang, and Muzaffargarh.
The triangulation  was Dhased on a few secondary series carried
out by No. 15 Party during the same scason and covered the
whole area of 7,430 square mil .. 1,888 stations werc temporarily

marked by wooden stakes, and {r-m these the corners of the nearest

4,000 acre rectangles will now he laid ont.

The country largely consists of rolling sandhills with sparse vegetation.
There are seattered patehes of cultivation based on wells the water of
which is generally brackish.

Punjul Riverain Detachmenl—As in previous years this detachment
w s cmployed on local surveys in the Punjab. The details of the work
done are given on page 17,

63. Southern Circle.--The survey of cantonments and military
stations was continued hy No. 20 Party.  The details of the work are
given on pages 17 and 15,

The survey of the Royal Artillery Partice Camps of Aundh, Barels,
Kapra and  Riajankunti  was undertaken for the military authorities Ly
Nos. 5, G and 8 Tarties.  The details of the work are given on page 13,

The speetal survey on the scale of 13} inches to a wile of reserved
forests in the Hyderabid State was continued. No. ¢ Party surveyed an
area of 409 square miles and triangulated an aren of about 1,288 square

1 N ) Y " 5 g - 1o 1 . . - T N
miles,  The cost of {he work is being borne by the Niziw's Government.
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A surveyor of No. 8 Party was placed on deputation during the field
season with the Madras Forest Departinent to complete the survey of
reserved forests on the eight-inch scale in the neighbourhood of Nilambir
in the Malabar district ol Madras.

Section VI of the Tinnevelly—'l'rn\f:mcore houndary in Madras  was
identified and traversed by No. 8 Party.

64. Trigonometrical Survey.—'The Mayo Salt Mine at Khewra
{Punjab). was surveyed by No. 15 Party for the Salt. Department,
(vide page 17). This was a speetal work not properly helonging to
the task of the Survey of Indin and its cost was defrayed hy the Salt
Department.

65. Map Publication Offices.-—A very large proportion of the
work of the Photo.-Litho. Ofice is for other Government offices, only
214 of their out-turn this year heing departiiental, a special leature
being the large amount of work done for the General Staft’ owing to the
war. In addition to the usual large number of weather charts, a Ilarge
number of Treasury Bill forms and about a quarter of a million skeleton
border forms for Government Promissory Notes [or the Second War Loan
were printed. This latter form was designed in the Engraving Ofice by
Mr. T. Chorlton. For the Archwological and other departments photo-
gravure and half-tone  photographs were also reproduced.  The Drawing
Office prepared Railway, Manwuvre, Royal Artillery Practice Camp and
many other special waps.

66. Mathematical Instrument Office.—The manufacture of
heliographs, prismatic compasses Mark VIL, seales, protractors, &e., was
continued throughout the year. DPractically all repair and ianufacture
work of a civil nature was put aside. Large numbers of metre staves and
chains were manufactured and the stock of levela and theodolites was
depleted to meet Mesopotamia’s demands.

This office also supplied instruments to many Government offices

Provincial and Imperial.
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Modern swrveys and publication, Northern Civele.
" . . . Southern
" » W " Fastern '
Tublication of modern one-ineh xeries, Northern Circle.
Soutbern

" o “ “
" » “ » Lastern .
. provisional «ditions of one-inel serivs, Northern Cirvele.
» N o o .. Eastern ,,
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" ' quarter<ineh . "
. . . Lo 1
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. 1
i shee Tarte ale s sende - - no
. Tndlinn sheets of ** La Carte Tnternationale du Monde,”" senle 1o 00
. . 1
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" owlhern Asin” xerie cile 2 00,000

I'rogress of the Great Trizonometvicadd Survey.
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