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PART 1.—.GENERAL REMARKS.

I.—INTRODUCTION.

1. The main parts of this report, as shown in the “Contents” on
the opposite page, are Part 2—Work of Field Parties, &c., summarising
the operations of the field parties, grouped under appropriate headings;
and Part 3—Office Work, which gives a brief account of the year’s progress
in the head-quarters and other offices. Fuller details of these operations
are being published in Volume XII of the *Records of the Survey of
India.”

2. An abstract showing the progress of the topographical programme
assigned to the department in 1905, may be found in Table II on
page 9. From this it will be seen that the out-turn of topographical survey
during the current year was 24,779* square miles; and that this brings
the total progress since 1905 to 496,362 square miles, leaving 1,325,238
square miles still to be done.

3. The first three Index maps, at the end of the report, show the
progress of this topographical programme both in survey and in publication
in the three circles, while the remaining eleven indexes show the progress in
publication of the various series of maps appertaining to the scheme, and
also the main framework of triangulation on which the survey of India
is baged.

4. Table IV on page 33 gives a list of the new publications of the
Calcutta Offices during the year. A complete list of departmental publica-
tions, apart from maps, may be found in the annual ‘“Records of the
Survey of India”; and lists of new maps are published quarterly by the
department, as well as in the monthly ‘“Notes of the Survey of India.”

5. Progress in the Trigonometrical Survey can only be assessed by a
study of the “ Records of the Survey of India” and the special publications
issued at Dehra Dun. The General Report can attempt little more than
a brief abstract of the locale and nature of the different operations.

*This however excludes 403 square miles previously surveyed on a smuller scale-
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GENERAL.—INTRODUCTION.

following events are notified:— .
Six Tmperial Officers have reverted from temporary military

duty.

Owing to the shortage of officers the field work of the whole

departiment was again considerably curtailed.

The Survey party under an Tmperial Officer {designated fr?m
Gth March 1918, Deputy Director of Surveys, Mesopotamian
Expeditionary Force), which accompanied the field-force
in Mesopotamiz continued survey operations there,

The Survey party under an Imperial Officer which was sent
to Western Persia was amalgamated with the Survey
party in Mesopntamia.

The Survey party under an Imperial Officer which was ordered
to carry out survey operations in Persia was disbanded.

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

A Survey detachment under a Provincial Officer attached to
the Indion Army Reserve of Officers was despatched to
East Afriea for duty with Field Survey units of Royal

Engincers.

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

Licut.-General Sir W. R. Marshull, K.Cc.n., K.cs1., Command-.
ing-in-Chief, Mecsopotamian Expeditionary Force, in his
despateh dated the 15th April 1918 wrote as follows :—

“The work performed by the Surveys has assumed very
“large proportions, hut my demands have always been
“met in the most satisfactory manner, and the Map
“Compilation Scetion has been of the greatest assistance.”

A committes has been appuinted to consider and report
upon certain questions with regard to the future work
of the department, which were raised at the meeting
held in the Trigonometrical Survey Office, Dehra Din,
on the 29th March 1918, at which the Hon'ble Sir
Claude Hill, x.cs.1, c.LE, Member of the Governor
General's Council, presided and the Hon’ble Mr. R. A. Mant,

Seeretary to the Government of India, Department of
Revenue and Agriculture, was present.

The re-opening of recruitment for the Provineis] Service
and the appointment of five officers every alternate year
subject to re-consideration in 1925, were sanctioned by
the Secretary of State.
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IL—ADMINISTRATION AXND PERSOXNNEL

7. The actual cost of the department for the tinancial year ending

o

81st March 1918 and of the two previous years is shown below:—

| i
. i

19135-16. 1916-17. 1917-18. REMARKS.
Ra. IR : Iis.
Gross actual cost ) ‘I 30,08, H% 32,895,109 | 38,15,068" | * These fizures
‘ 1 are not final,
Deduct receipts and credits ; 8,132,559 14,7925 | 17.71.617°
Net actual cost I 21,73,000 ¢ 18,15.854 | 20.43.451° |

8. Colonel Sir S. G. Burrard, kK.c.s5.1.. RE, F.r.s administered the
department throughout the year.

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

In the Provineial Service Mr. A. Ewing (Retired) ceased to be
re-employed. Mr. W. F. E. Adams died, Mr. J. Swith retired and
Messrs. H. C. W. Stotesbury and T. P. Dewar resigned. The number of
officers 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 Subordinate Scrvice 1 officer died and 2 officers
retired. )

The total strength of the department at the close of the Survey
year was 461 Imperial Officers, 112} Provincial Officers and 51 Upper
Subordinates besides specialists, clerks, lower subordinates and enials;
but the number of officers of the first two 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 Tmperial
Officers and 97 Provincial Officers, the remainder being on military duty.

10. The following Homnours were conferred on members of the
department during the year:—

Companions of the Order
of St. Michael and St.
George.— Brevet-Colonel F. W. Pirrie, c.LE, 1.4,
_ Brevet-Lieut.-Colonel C. M. Browne, D.5.0., R.E.
Companion of the Order of Major E. T. Rich, r.E.

the Indian Empire.—

Conpanions of the Dis- Lieut.-Colonel G. A. Beazeley, R.E.
tinguashed Service Major (Temporary Lieut.-Colonel) M. O'C.
Order.— Tandy, R.E.

Major R. H. Phillimore, Rr.E,

Major M. N. MacLeod, M.c., R.E.

Major (Temporary Lieut.-Colonel) F. F.
Hunter, 1.a.

Brevet-Major (Temporary Lieut.-Colonel) F, P,
Nosworthy, M.c., RE.

+ Excluding the officer re-employed.
1 Excluding officers re-employed and on deputation to Local Governments,
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Bar to the Distinguished
Service Order.—

Awarded  the Mlilary
Cross.—

Promoted to  DBrevet-
Liewdenant-Colonel.—
Promoted to  Brevet-

Mojor.—

Brevet-Major {Temporary Lieut.-Colonel) F. P.
Nosworthy, D.8.0., M.C., R.E.
Captain W. E. Perry. R.F.

Major H. Wood, R.E.
Major A. A. McHarg, D.5.0., R.E.

Captain K. Mason, M.C., R.E.

, I
Mentioned in despatches.— Brevet-Colonel F. W. Pirrie, €.M.G., C.LE., L&,

Member of the Order of
the British Empire.—
Title of Khan Sahib.—

Fellowship of the Royal
Society.—

Fellowship of the Asiatic
Society of DBengal.—
Specially promoted to be
Assistant  Commissary
with  the Honorary
rvank of Lieulenant.—

(twice during the year, altogether six times).

Lieutenant-Colonel G. A. Beazeley, D.8.0., RE.,
(second time ).

Brevet-Licut.-Colonet H. Wood, RE, (second
time).

Brevet-Lieut.-Colonel C. P. Gunter, R.E.

Major (Temporary Lieut.-Colonel) M. 0'C.
Tandy, D.8.0., R.E.

Brevet-Lieut.-Colonel C. M. Browne, cM.G,
D.8 0., R.E., {fourth time).

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

Major (Temporary Lieut.-Colonel) F. F.
Hunter, D.8.0., LA,

Brevet-Lieut.-Colonel S. W. S. Hamilton, D.5.0,,
R.E., (second time*).

Brevet Major K. Mason, M.c., R.E., (twice during-
the year, altogether thrice).

Captain W. E. Perry, M.C,, R.E.
Brevet-Major (Temporary Lieut.-Colonel) F. P.
Nosworthy, p.s.0., M.C., RE., (fourth timet).
Mr. J. McCraken, Extra Assistant Superintendent..
Mr. W. H. Strong, Extra Assistant Superin-
tendent.

Mr. Nanask Chand Puri, B.A., Sub-Assistant
Superintendent.

Mr. Hamid Gul, Sub-Assistant Superintendent.

Surveyor Ahmad Shah.

Surveyor Sijawal Khan.

Surveyor Mir Abdullah.

Commissary and Honorary Majo'r C. J. Arbery.

Mr. Syed Zille Hasnain, Extra Assistant
Superintendent.

Colonel G. P. Lenox-Conyngham, R.E.
Colonel Sir S. G. Burrard, X.c.s.1, R.E.,, F.R.S.
Late Conductor W. Fitch, Draftsman, of the

- Army Section of No. 6 Drawing Office,
(Simla).

* Major Hamilton wns mentioned the first time in Field Marshal Sir Douglas Haig's despatch of

3uth April 1916.

+ Inoluding the mention in Field Marshn! Sir John French's despatch, dated the I4th January 1915.
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Services brought to the  Arbery, Commissary  and Honorary Major
notice of the Govern- C. J.. Officer in charge, No. ¢ Drawing
ment of India.— Office (Simla).

Burrard. Colonel Sir Sidney G., K.CsIL, RE.,
F.R.%. Surveror General of Imh.i.

Ferrier. Mr. T. A, Otlicer in charge, Mathe-
matical Instrument Otfice.

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

Greiff, Mr. J. O., Deputy Superintendent.

Ryder, Lieutenant-Colonel C. H. D. c.uE,
D.5.0.. R.E., Superintendent.

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

Honorarium of Rs. Mr. 8. Woodhouse, Works Manager, Mathe-
1,000.— matical Instrument Otlice, Caleutta.

11. The following table shows the distribution of officers during
the year: The names of officers on deputation to Local Governments
or military duty (except Lieutemant A. J. A. Drake, p.cM) or absent
on long leave throughout the year are omitted

TABLE I-DISPOSITIOCN OF OFFICERS, 1917-18.

SURVEYOR GENERAL OF INDIA—Colonel 8ir Sidney G. Burrard, k.51, RE., F.R.5,

. Fiaperial Officers. Proviveial Officers. Upper Snbordinates. .\;“Imrﬁ'?::c‘:‘frrm Jre.
Surveyor General’s Lieut.-Colonel H. H. TUMER, oo i it e e
Office. oA
Lieut.-Colonel A. Mears, LA,
No. 6 Drawing Major C.J. Arhery.................. Br. Dhani Rom Vermo..... oo 9 Druftanen. &e
QOffice, Simla. 4, Asmat-ullnh Khon, K. s s e =0 Dmthanen, e

Mesopotamian Sur- Lieut. Cnlnnel (‘ H. D, Ryder, Mr. $. 8. McA'F, Ficlding Mr. Nanak Chand Pur, B.a. ... 39 Surveyors, &e,

e arty.* 1.E., D.5.0, B.E. ,, C. West R Hamid Gul
y P y Bt.-Colonel ¥, W l’lrno c ‘s.a. o 4y B.C.O'Sullivan, D,C.M. ,': Blumba Rum
, LA, D. K. Renick s Anmda Proad Ghosh
Lieut.-Colonel G. A llmzvley, » F. B, Kitchen 4+ Laltun Khan

o,, R.E. ,, . H. Strong
Bt.-Lieut.-Colonel C. 1‘ Gunter, » A J. Booth
R.E. ,, J.C. S8t C. Pollett

Major E. T. Rich, c.1.E., R.E.
L. C. Thuillier, r.a.

« L. G. Crosthwait, 1.A.
Mr. J. defiraaff Hunter, M.A.
Mujor A. 11, Gwyn, 1.A.
Captain C. G. Lewis, R.E.
W. E. Perry, M.C., R.E.

"

Perstan Survey Major E.T. Rich, c.Lk. R.E ... Mro A F. Murphy o My SherJang, Ko e 2 Burvoyors,
Party. +

Western Persia Captain W. K. Perry, ®.1. ... Mr, D. K- Reanick ... Mr. Hamid Gul ...ooceovvvoeeeeee. 3 Burveyor,
Survey Party. y» Laltun Kban

Bast Africa SUrveyY o, Lieatenant A0 AL Dimke, Me. Ram Prisad, B8, .o Burvoyors.
Detachment. D.C.M.

{(Indian Ariny Regaree af Oglicers).

Lient.- Coleiel W, M, Coldstream, r.E. (Tempararily reverted fo military duly).
SUPERINTENDENT, MAP Licut.-Colonel C. H. D. Ryder, c.1.E., D.5.0.. K.F.

PUBLICATION— Lieut.-Colonel H. H. Turner, n.r.

Imperial (ffieers. Proviveial Officers. Upper Sulwacdinnt: g, -"i'uimr{!‘?;:‘:&:a, §e.
Map Publication ... o Mr. M. Gastinl e R
Office, Calcutta.
No. 1 Dra.wing Lieat..Colonel H. I1. Turner, Mr. l[’ \\lllllinn; T e e
Office, M&p Recor R.E, ,, eminmba Prwsc
Lieut.-Colonel A. Menrs, 1.4 v Abimsn Chuinder Bore
%‘;d Issue Office and Major E. T. Rich, ¢.1.6., R.E. . C. West
graving Office, ~ " 0. H.B. Trenchurd k.k. .. Priya Nuth Sor
Calcutta. o AL Al Grulum
.. T.F. Kitchen
. H.T. Hughes
.. H. H. P. Butterfield
.. Jiya lal Sahgal
Photo.-Liitho. Captain I'. I. M. Kimg, R.E. .. ...
Office, Calcutta.
Mathematical In- Mr.T. A. Ferrier ... e e e s v na e,
gtrument Office,
Calcutta.
Beng&l & BIBAT e i MU PUSEIIPNOI o e e e e e e
& Oresa Drawin . Priga Nath Sur

Office, (Imperi
Standard Mapping
Section).

* Formerly known as the Basrah Survey Party.
+ Dishanded in January 1918,
1 Amalramated with the Basmh {now Meopotamian) Snevey Party on 1at Fehruary 1918,
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TABLE I -(Continued).—DISPOSITION OF OFFICERS, 1917-18.

-

{insted Provineed,

No, 4 Party, ... ..

Bind-Bagar Party, ..
Pu njrl b,

Riverain
ment,
Iurjub,

Canfonments and Afifi-
tapey Stations in Srd, 4th,
Gth, Gth, Tth and [tk
Divisiona,

Myrore,

Salonika
Detachment,

SUPERINTENDENT, I
NORTHERN CIRCLE ‘

Detach- ..

SUPERINTENDEN
SOUTHERN CIROL

Training Section,... ..ccv i

Survey ..

Imperial Officers.

No. 3 Drawing S '3
Office, Mussoorie., "
No. 1 Party,............ Major E. A, Tundy, &.¥, Mr
Punjuly and N-W.F. -
Irovinee, ::

L}

"

No. 2 Part?r,.... [ RUUSUUTUSIUIPUIPRRORNRIROU. |y
Rajptdan, aited Proe. "
incen tnd  dwthi Pror- »
inee, (1}
"

No, 8 PArty, ..o . coosmmerissnsscneennn ME

s
"
11
"

Lient..Colonel H, L. Croxthwait, Mr.

K.
Ht, . Lirut.-Colonel A. A.

McHarg, p.4.0., R.F.

Limt.«Colonet 1. L. Crosthwait, Mr.
R.E.

IIé{;}—(}olonel T. F.

Imperial Officers.

LT TT TP TP

aisabbamaavr R

Licut.-Colonel C. 1.
Lieut.-Colonel C. H. D. Ryder, ¢.LE, 1.5.0,
Colonel G, P. Lenox-Conyngham, R.E., P.&.5, from 31st March to
Lient.-Colonel H. L. Crosthwuit, k.£., from 10th April 1918,

B R Hushes

LWL Babonan L M

. Maya Das Puri, r.s.

Provincial Officers.

. 8. F. Norman ... ,......

cervesmanern MTL

P'rovincial Officers.

J. A, Freeman ... ... Mr

E. B, West

Mr.
i, 1, 8. Bae -
H. P. I}. Morton
P. A. 'T. Kenny
H. C. Hanson
(3. A, Norman

.

r.
H. P. D. Morton -
R. E. Saubnlle

J. H. Johnson

J. A, Calvert

Dani Chand Puri

1. 1. B. Hanby......... Mr.

E. J. Biggie

AL M. Talati, r.c.E.
G. F. R. Cooper
Mogimuddin

33

Upper Subordinetes.

. finam Din

Sher Jang, E.B. . ... ...

Jagdeesh Prasad Vaatay

Afruz Gnl Khan,
Probotivner.,

Glialam Haean . ...
Daulat Kam Vehra

Mulzmmnd Husain ...,
Amir Ahdul Salim Matlub
Alimad

Dhani Ratn Vormm . oo rmien st

Dhani Ram Verma ...... Mr.
J, . C. Lears
F. I. Grice

1]

. Paras Ham

Chani Lal Kepur,..............
Muhsmmnd Huxain Khan
Nabilad Khan

Ram Num)an]lashr --------
Lakshmi Dutt Joshi
Vidya Dhor Clinpm

Robertson, ©.30.6., K.E., npto 15th March 1018.
t.k., from 16th to 30th March 1918,

Oth April 1918.

Lenrer
Subordinates, &e.

.. 2 Draftymen, &e.

-5 Snrveyors, &e.

&5 Surveyors, &e.

kb Surveyors, &e.

1 Clerk.

26 Surveyors, &c.

8 Surveyors, &e.

re-emploved on 3uth
April 1918),

R. H. Hughes

F. C. Pilcher

0. D Jackson

H. B. Simons ........_...

B. Renny-Tailyour, c.s1., 1.k,

Upper Subordinales.

No. 4 Drawing i Mr. JI:‘ Hl.' N‘i{;hial] ............... Mr, B. V. Nuraynwa Ruo.......
N P alsh
Office, Bangalore, " V. W. Morton
. F.C. Vilcher
No. B Party, ......ccorr v IS Me, PR Anderson ... Nr. Dameslar Khadilkar ...
Herdr, Hombay, and s Haji Alxdnl Rubim, K.8.
Ceniral Provinces,
No. 8 Party,....... . Me. JF. O'R. Donaghey...... Mr. Kknath Bnttn]
Lrrdbd fadras. . A. Meyer Ram Narayan Hastir
Hydvrdbddd and Madras :: Munshi Lal, B.A. :’, K. Mundanna
o E. W, Smith y Masnd Khan
o M. 8. Gunesa Aijyar
No. 7 Party, ..ot cvmiiinieviiis e seveieeeveeaes. Mrw WML Gorman L Mr. Abdul Hakk, X.8. \eeurene.o.
Madras, w F.H. Grunt » P. 8, Yengusvami
» B.T. Wyntt ;»  Shib Lal
«» N. 8. Harihara Jyer v Shaikh Mubammad Salik
»  B. N. Natesan, B.A. :
+» Pulin Behari Ro
» Jitendru Mohan %Iukerji
No. 8 Purt,!y,,,,.,,,.,.,, e e, A W, FOE, Adame (Died Mr. K. Namynoasvami Chetti
Madraa and Myrore, 26th Janoury 1918). ., H. Namsimhamurti Rao
« C.E.C. French
w V. W, Morton
v M, Mahadeve Mudnliar,
ML A.
No. 20 Party....... var teeente e ssnenan e M AL Bwing (Ceased to be Mr. Dharmu.......

Jitendra Mohan Mukerji

. Hari Ram Chandra
Jogalekar

. Jamna Prasd, B.s,

Lower
Subordinates, de.

g Dmft-smei:, &e.

27 Burveyors, &e.

#1 Surveyors, &e.

30 Burveyors, &e.

29 Suorveyors, &ec.

25 Surveyom, &e.

18 Surveyors and
Pupils,

8 Surveyors, &c.
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TABLE I—(Concluded).—DISPOSITION OF OFFICERS, 1917-18.

SUPERINTENDENT, |
EASTERN CIRCLE |

I No.
Office, Shillong.

5 Drawing .

Lieut.-Colonel R. T. Crichton, ¢.L.E., L.A., up to 29th March 1918,

Lieat.-Colonel C, L. Robertson,
from 20th June 19135.

Lieat.-Colonel A. Mears, 1.4, from Sth May to 19th June I8,
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PART 2.—WORK OF FIELD PARTIES, &c.

I.—TOPOGRAPHICAL 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 ditierent parties during the year under
report. They are followed by brief descriptions of the work of each
topographical party.

In 1913, the Secretary of State sanctioned a scheme for the reduc-
tion of the scale of survey of certain sparsely populated areas of India.
This will greatly reduce the area of survey on the one-inch scale and
consequently accelerate the rate of progress of topographical surveys shown
in Table II below.
lies before the department, it may be remarked that of the area remain-
for survey about 590,000 square miles are likely to be surveyed on

In order to give a better idea of what work actually

ing
the half-inch or smaller scale.

Table II.--Progress of Topographical Surveys since 1905

Survey year. Scales of Survey. Ng:::lzm S%‘:::lzm IE.'::;?:“ ToTALS,
8g. wiles. | Sq. miles, | Sq. miles.| Sq. milea.
1905-08 ... | Mostly 2-inch and 1-inch 6,278 1,660 10,322 18,260
1906-07 ... ditte 7.519 7,666 8,600 28,844
1907-08 ... ditto e} “14,530 9,256 12,4381 36,217
1908.09 ... ditto .- 18.624 12,5628 11,542 42,602
1909-10 ... | Mostly 1-inch 23,888 12,582 8,730 46,101
1910.11 ... ditto e 27,528 13,171 9,218 49,917
1911.12 ... ditto 28,852 9,115 10,654 43,621
1912-13 ... | Mostly 1-inch and -inch 28,192 18,549 11,836 58,877
- 1918-14 ... ditto 25,052 15,844 14,490 £5,788
1914-15 ... ditto . 12,334 19,286 5,058 36,676
19i15.16 ... ditto 8,164 17,248 6.931 82,842
1916-17 ... ditto | 11,689 11,338 9,728 89,750
1917-18 ditto 4,202 12.181°* 8,398 24.779
Total areas completed to date .]211,801 (155,167 |129,394 | 496,362
Approximate areas for the wholeI 750,000 | 542,800 |528,800 |1.821.800
topographical programme.
Ap%ll‘;)rlglgslrata areas remaining for|538.199 [387.633 399,406 1,325,238

® Excleding 408 square miles previously surveyed oo a amailer scale.
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Table III.—OUT-TURNS .of PLANE-TABLING and COSTS
of Topographical Surveys; 1917-18.

N S - = OI"
our.TurNs | CGOSTE
oF P e | mvoLupixe
T : MAPPING.
PARTY and LOCALITY. Arefwh Totals
'"é eﬁc of areas | Total Cost- HEMARKS.
e eh on all costs. rates.
Character of Conntry. Seale and Class of Survey. oé]eag Scales.
88,
i T Ra
8q- miles. Rs. per sq.
mile. ]
X . . NORTHERN

No. 1 Party— Punjab and North-West Frontier Province. | CIRCLE.
Rroken low hills . ... 1-inch Original Survey . 7 ;

Dlains mostly cultivated bu? small 1-inch Revision Burvey 347 :

artions wooded, . 1,888 P ‘5 | ta) Excludes Ra.
Br’;lmn Suwilik foot-lills and open 1-inch Bupplemcniary Survey ... 1,207 92’403,) 495 ?‘tk.@f)ci,:fm_:,;d ;:,:

Alr- b
mllcy:!_. _yr . 4-inch Original 8 Milit 307 ! incri]g:“l—l:m;x ;i]e
Partly Siwilike, partly plaine. ... inch Qriginal Survey Military | Military  Snrvey
! at  Poshawar  of
; which survey and
' portion of fair.
i | mapping were
. [ : carried  ont  in
previous  season
: 1916.17,
No. 2 Party—Jlajputana, Inited  Proviuces nnd  Delhi
Provinee.
Narrow plains and Iitls of an 3-inch Original Survey 1,2ss|
tniricale nalure. . . . 1,817 o 288 | (0 Fxelndes Rs.
Open plaine and low hills «. 3-inch Original Survey Military 187 46’43(]:,1 86 30.0:»:0' debtable to
High hilin donaely forest-clad ... 4-inch Hupploentary  Special 144 _ the ]t?nrmb Depart-
Forest Survey. i ment.
0 y : fe} The arens  sur.
' veyed on half-inch
i and 4-inch reales
have not lbeen
' ma powl.
‘ |

No. 3 Party—United Provinces. |
Woadad Lills oo . é’incg Revision Survey .- 105 -

Ditlo ... 2-inch Original Survey 459 -8 | @ Excludes Ra.
Unduleting and low wooded hilla 3-inch Original Burvey Military 81 ne 87'18(3 ) 1216 | ¢ B,Glicdgbif:ble :n
Wooded hilla ... 4-inch Original Special TForeat 122 the Forest Depart-

: Survey, o ment.
TOTALS, NORTHERN CIRCLE~— 4,202 sq.m. Rs.2,25817 OO 5377
8q. miles. 'Ra. pcl:a.;q. i SOUTHERN
B o _"’L'E.EE’:_J CIRCLE.

No. b Pﬂ.rty-——ffumr, Bonmibay and Central Provivces. ; f

Woll-wouded eultivaled plains ... 1-inch  Original Survey ... | 870 )
Waodeld intricate hills .. l-inch Revision Survey ...| 527 ! 1 . i :
Undulaling ... S-inch Original Survey Military| 58 | 214 [17119t1  34°4 | (6) This area luu
Ditto . veo 3-inch Nesurvey Military ... | 59t l ) | x:\?ey )m‘gg‘mlg
' anulier scale.

No. 6 Party— Hyderabad and Madras. 1 ()} Excludes Itr.
MHilly and undulating }-inch Originsl Sutve 8 . i ]4_.1‘319, cost of
Wuoded hilla ' 1}-inch Ori;i:m.l Survc);( . ,l{rgg ! , d-mel mapping.

Ditlo .. lijinch Resurvey . 2:71(.») f7,114 11,04,549 147
Open and rocky hills 3-inch  Resurvey Military 30(n) |

No. 7 Party— Vadras. |
Varied, mostly vndulating o, l-inch  Original Survey . |2.940 . i
Wouded and hilly . l-inch  Supplementary Survey ,47 l a8
Wouded, undulaling and low hills ... 2-inch Original Survey ) 165 3,626 | 89,931 248 :

Wooded, undulating and hilly ... 4-inch Original Survey 45 '

No. 8 Party— Madras and Mysore. o
High densoly wooded hitls and plaing  1-inch  Original Survey 482 l
High wooded hills <. ldinch ovision Survey 155
Open and undulating ... v S-inch Resurvey Military 180~ | 635 (85,7540 563 {919.756?1“3:; l{;t"

-inch mapping.

TOTALS, SOUTHERN CIRCLE:— 12,589 sq.m. Rs. 271,033  Cost- 216
ra .

te
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Table III.—(Concluded)—OUT-TURNS of PLANE-TABLING and COSTS
of Topographical Surveys, 1817-18.

OCT-TURXNS

COsTs OF

T SURVEY
OF PLANE. INCLUDING
TABLING. MAPPING.
PARTY and LOCALITY. Areas | qoeg |
ogct:l‘:h of areas | Total | Cost- LIIEMARKS,
' : sts | 5.
Character of Country. Scale and Class of Survey. of each | b?:\l:isl costs. ' e
Class. | 7777 )
Hs.
Sy, miles, B, persg.
_ _ S i oneile,
| EASTERN
: CIRCLE.
!
No. 9 Party—Bengal. |
Flat and cultivaiced pla'in: . 1-inch Origimll Survey -- 2"‘?4 ' 2'218 T804 10 283 (ﬁ)vllwllnlt-s woSwn
D'l:th ditio e I_mch ROViEiOn Sur\rey .. -{"l : i of s, JLL R0 un
l account ol wpecial
Larre zenle surveys.
' [£) Hua Lo nerive]
. ; at wfter excluding
the amm of Ra,
' LU on pecotnt
' of  apecinl  large
! seale surveys,
No. 10 Party—Upper Burma. :
Mountainous and densely wooded ... }-inch Original Survey . 2..’3}!11 3,325 |1.44.000 435 | ) Includes T,
Aountainoug and densely wooded 1-inch Original Survey . K24 (it L4322 cost  of
with intricate foot-halls. Lustruction Comp.
No. 11 Party—Lower Durma,
High hills densely wooded without 1-inch Original Survey . 1138
roads and villages. e . T
High hills and low wundulating 2-Inch Original Survey . 2823 1,475 L8040 118'8 ) The ot ot
ground densely wooded. . . . ing ikl  season
Low hills and undulating plains 4-ICh Original Survey . 35 (ltn, 16,620 L
densely wooded. BN,
mte.
No. 12 Party—.lssam, Sikkim and Bhutin. .
Pluins and hills, partly under enlti- 1-inch Original Survey .- 1,187]
vation and partly densely wooded. I 1,378 |t.06,118 770
Densely wooded plains and lills ... 2-inch Original Survey 191
TOTALS, EaSTERN CIRCLE:— 8,396sq.m. Rs. 515400 C3 614
GRAND TOTALS: 25,187sq m. Rs. 10,13,160 C95t 409

rate
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NORTHERN CIRCLE (vide Index map No. 1) . .
the

13. No. 1 Party.—Surveyed an area of 1,561 square miles on
h=1 mile in parts of Chamba and Simla Hill States, and

ale of 1 i
scale of 1 inc the Punjab. The

in the distriets of Hoshiarpur, Kangra and Jullundur of
country consisted of Himilayan foot-hills and adjacent plains.

Four Royal Artillery Practice Camps, comprising’ an area o.f 307
square miles, were surveyed on the scale of 3 inches = 1 mile in the
vicinitics of Peshawar, Hoshiarpur and Quetta, two being near Quetta.

14. No. 2 Party.—Surveyed an area of 1,286 square miles on the
half-inch scale in Jaipur and Alwar States (Rijputina), and 144 square
miles of 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, werc surveyed mear Delhi and Roorkee for the military
authorities, .

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

The Rajputiana area consisted of narrow valleys divided by rocky. hills
rising about 1,000 fect above them and covered with demse brushwood.

15. No. 8 Party.—Surveyed a total area of 686 square miles in
the Naini Til, Garhwil and Almora districts of the United Provinces, of
which 105 square miles was revision survey on the 1-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 scale for the
military authorities. In addition 1,122 square miles and 315 linear miles
wero respectively trisngulated and traversed in advanmce.

‘The country surveyed was throughout hilly and densely wooded.

18. No. 4 Party.—Work was in abeyance during the year, the
stafl having been drafted to other parties.

17. Training.—Nine soldier-surveyors and fourteen pupils com-
monced training under No. 1 Party, of these 7 soldier-surveyors received
instruction on the Artillery Practice Cu[ﬁp surveys near Quetta, and
the remainder were put through a course of drawing.

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

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

Sheets on the half-inch scale ... T
Do. one-inch ,, - ¥ |
Do. two-inch ,, e 12
Royal Artillery Practice Camp Maps e 1

19. Particulars of special work done by Nos. 1, 2, 3, and the Sind-
Sagar  Parties and by the Riverain Detachment, are given on
pages 41 and 17,

SOUTHERN CIRCLE (vide Index map No. 2},

20. No. 5 Party.—This party surveyed an area of 1,097 square miles
on the one-inch scule in the Akola, Awraoti and Buldana districts of
Berir and in the Nimar district of the Central Provinces, and triangu-
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lated an aren of 2,747 square miles in the Chhindwir, Jubbulpore,
Mandla, Norsinghpur and Seoni districts of the Central Provinees. The
country surveyed consists of well-wooded. cultivated phlins and of
Jjungle-clad hills. A portion. including the head-quarters, of the
party remained at Bangalore throughout the year and was principally
employed on the fair-mapping of half-inch sheets compiled frowm published
sheets of the one-inch map.

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

21. No. 6 Party.—This party surveyed an area of 7,084 square
miles on different scales in the Parbhani, Nander, Bidar, Gulbarga, Medak,
Atrif-i-balda and Mahbiibnagar districts of Hyderabad, triangulated an ares
of 6,408 square miles in the Atraf-i-balda, Mahbubnagar, Nalgonda and
Warangal districts of Hyderabad and in the Kistna district of Madras, and
traversed 95 linear miles in the Bidar, Gulbarea and Atraf-i-balda districts
of Hyderibid. The country surveyed is hilly and undulating with eultiva-
tion except in the hilly portious.

In addition, the Royal Artillery Practice Camp of Kapra, 9th Division,
an area of 30 square miles, wnx 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 Cuddapah districts
of Madras, and triangulated an area of 2,723 square miles in the Kurnool,
" Cuddapsh and Anantapur districts of Madras. The country surveyed
embraces a portion. mostly reserved forests. of the Eunstern Ghiits and an

undulating expanse of cultivated and wooded lands, studded with isolated
hills. belween the foot of these Ghats and the sea-eoast.

23. No. 8 Party.—-This party surveyed an arca of 587 square
miles on the one-inch seale in the Tinnevelly distriet and the Travancore
State of Madras. and traversed 741 linear miles in the Tinnevelly, Rimnid
and Madura distriets and the Travancore State. The highlands of this
aren are a region of wild, rocky and mountainous forms, clothed with
impenetrable forest and terminating abruptly in the fertile plains of the
Tiunevelly 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 employed
on. the fair-mapping of half-inch sheets compiled from published sheets
of the one-inch map. :

In addition, the Royal Artillery Practice Camp of R:]jaﬁkunti, Oth
Division, an area of 48 square miles, was surveyed on the three-inch scale
for the military authorities.

24. Training Section.-This section took the field in the Kolir
district of Mysore. 17 pupil surveyors received instruction in topographical
surveying.

25. Recess Work.—The whole of the area surveyed this year
should be fair-mapped by the end of 1918-19. -

26. The report on the survey of cantonmehts_ und military stations,
undertaken by No. 20 Party, is entered on pages 17 and 18, ’
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EASTERN CIRCLE (ridsIndex map No. 3),

27. No. 9 Party.—The topographical survey executed by this party
on the l-inch scale lay in the Burdwan, Hooghly, Nadii and Jessore
districts of Bengal, Advance traversing of 2,020 square miles, for detail
survey in 1918-19. or subsequent years, was also carried out in the Nadia,
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 Jarge 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. In addition to the
plane-tabling mentioned in Table I1II as having been completed by it,
it aleo triangulated an arca of 3,084 square miles in Putao distriet in
advance for detail survey on the seales of one-inch and half-inch to the mile.
The country surveyed in Putao district consisted of the high mountainous
tract nt the headwaters of the Irrawaddy river, and ranged in altitude
from 1,200 feot to 19,000 feet above 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 donse forest-growth. In the Myitkyina distriet,
the aren surveyed varies in elevation from 600 feet to 5,000 feet and is
cut up by numerous low-lying valleys, heavily wooded. '

A wsmall detachment remained in Putso district during the summer to
complete the detail survey of the higher region at the source of the
Trrawaddy river.

29. No. 11 Party.—In addition to the execution of the area of
plane-tabling shewn in Table III, this fmrty traversed 100 linear miles of
forost boundary and ran 33 linear miles of other theodolite traversing for
the purpose of fixing points in forest arens for the detail survey of those
aronf on the 2-inch and 4-inch scales. The 282 square miles and 35
square miles of plane-tabling on the 2-inch and 4-inch scales respectively
constituted the detail survey of areas of reserved forest in the distriets of
Mergui, Tavoy, and Amherst.

2,780 square miles und 70 square miles of country in the Ainherst
district  were trinngulated in advance for purposes of detail survey in
future years on the I-inch and 4-inch scales respectively. )

Generally speaking, the whole area, over which traversing and survey
operations were extonded, is densely wooded, the undergrowth consisting
of tangled vogetation intermixed with cane and bamboo. The ccium‘.r'h
comprised puart of the upper valley of the Tenasserim river, and the uppe{
reaches of the Tavoy river. In the Mergui district, éxcept for a few
Kuro]u ‘villugea along the banks of the "Tenasserimn river, the country is
uninhabited, and without roads of any descripti '
was most difficult to obtain, and theym::-svcer;'pz:gilei (:::‘] I'l:{bour thm“gh?m
on the members of the party netderablo hardships

party.

39. No. 12 _Party.—Of the aren surveyed by this party on the 1-inch
faculo, 37 s.quuro.uulcs lny on the Sikkim-Bhutan border, and were surveyed
:::yco;::m:::znd;::;lctt:mo:et;‘]:z;lei: of a houn('iar‘_y dispute. The remainder

) pur and Sibsigar and the Central and

Eastorn Sections of the North-East Frontier Tract of Ass: . .
areas also lay the 2-inch surve i i o wowy an which
ys mentioned in Table III. These latter
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were chiefly surveys of areas of reserved forest. 629 linear wiles of

traversing, covering an area of 1,519 square 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 uvperations
were carried out is covered for the most part by dense forest, consisting
of trees and bamboos with undersrowth of scrub, cane and thorny
creepers. It is interspersed with numerous tea gardens and rice cultiva-
tion, and, with the exception of a range of hills rising to 3,000 feet above
sea-level lying within and along the southern limits of the area, and low
hills in the south-west cormer of the area which rise to 1,600 feet, is
generally flat. The Brahmaputra, which is the principal river, flows
through the northern half of the area. The area surveyed in Sikkim and
Bhutin les at altitudes varying from 6,000 to 12,000 feet above sea-
level, and is densely clad in forest growth.

31. Recess work,-—The fair-mapping of 2 sheets of which the
gurvey had been completed prior to 30th September 1917 remained
incomplete at the end of the year under report; while, of the sheets the
survey of which had been completed during the latter year, all but 24 had
been submitted by the parties for publication up to 30th September 1918.

Half-inch mapping from published modern L-inch maps is dealt with
on page'39.
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II.—FOREST SURVEYS. .

32, Details an the topographical surveys of reserved forests

exeeuted by field parties of the Survey of India for the year under
in the majority of cases the surveys were

report are given helow. - ' >
inches to the mile but in special cases

carried out on the scale of 2
the four-inch and one-inch scales were used. Boundary surveys on the
four-inch seale were made where required.

NORTHERN CIRCLE. _

33. United Provinces. Kumaun Forest Circle.—Detail
aurvoys on the 4-inch seale were executed in the Nuini Tal Forest
Dinision (85 wquare miles), and on the 2.inech scale in the West Almord
Horest Division (47 square miles), in the South Garhwal Forest Division
(71 square miles), making a  total of 203 square miles; an area of
240 squure  wiles in the Foust Almora Forest I)i’uisio'.n was also
trisngulated in advance for survey on the 2-inch scale.

Western Forest Circle:—In the Chakratd Fovest Division a
supplementary survey of 144 square miles on the 4-inch scale, of the
Loased Forests in the Tebri-Gurhwil State, was completed; and, as a
preliminary to o detail survey on the 4-inch scale, an area of

156G wquare miles of trinngulation and 175 miles of boundary traversing
were completed in the Biawar, Dadli, Deoband, Deogarh and Raingarh

Forest Runges.

SOUTHERN CIRCLE.

34. Madras. Central Forest Circle.—In the Nellore District
un nres of 45858 square miles wos surveyed on the 4-inch scale in the
Uduyagiri Velikonda Block and the Gundlakonda Reserve. In the same
district the umdermentioned arean were surveyed on the 2-inch scale :—
Fight blocks in Udayagiri Taluk (49432 square wmiles), twelve blocks in
the Atmaka Tiluk (44246 square miles), four blocks in the Kovir Tiluk
(15°710 square aniles), and three blocks in the Rapir Tiluk (24-605 square
milew) making a total of 133993 wyquare miles.

In the Cuddupal  District.—An aren of 30°190 square wiles was
surveyed on the 2-ineht seale in two blocks of the Razampeta Tiluk.

EASTERN CIRCLE.

356. Assam. Eastern Forest Circle.—In the Lakhimpur District,
thu Dibru, Padumoni, Bharjan, Barajin, Jaipur, Takowini, Kikojin and
Upper Dihing (Bust  Bloek) Reserved Forests, covering an  area of
18485 square miles, were surveyed on the 2-ineh seale, and 5108 miles
ol boundaries were traversed.

In the North-Bust Frowtier Truct, the Kumsong and Sadiyd East
aml West Reserved Forests, covering an area of 11:68 square miles, were
surveyed on the l-inch seale,

36. Burma.. Tenasserim Circle.—In the Ataran Forest Division,
an urea of 3476 square miles in the Kyunchaung, Megwa, Mezali and

Al H -
Thingannyinaung  Roserves was surveyed on the 4-inch seale, and 6753
wilos of boundaries were traversed,

In the Tenasserim Forest Division, an area of 281:86 square miles in
the Heinze and Kaleinaung Roserves was surveyed on the 2-ineh scale
. N H

and 32:15 wiles of houndaries were traversed.

.
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IIL—CAXTONMEXNT AND LARGE-SCALE xURVEYSR

* 87. The Punjab Riverain Detachment.—The dJetachment
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 run; T80 theodolite stations of theé
former and 16,282 of the latter were fixed in the area under water
action of 251 viilages of the rivers Indus, Ravi, and Sutlej in districts
Dera Ghazi Khan, Muzatfargarh, 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 fields in the beds of the rivers. Some of the base lines on the
Indus could not be tixed and were postponed to next season on account
of the sites having been covered by floods.

2,935 plotted, and 816 boundary masdvis (éettlement mapping shects)
on the secale of ﬁ:—m’ and 40 four-inch sheets were traced, and supplied in
time to the Settlement Officers. Besides these, 377 miscellancous traces
were prepared, and all the traverse stations marked’ during the year were
plotted on 58 four-inch sheets. The computation volumes still remain to
be completed as the period of the recess is short. '

Some of the Kingra computation volumes have heen completed and
work in some still remains to be done.

38. No. 15 Party (Triangulation).—At 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 area 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 feet.

rl). Levelling for determining the heights of all the traverse and
most of the triangulation stations and sowe bench-
marks.

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

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

39. 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, Chitral, Ghairat, Riwalpindi, Topa, Jhelum, Siilkot,
Dalhousie (Thatt Hill), Chaman, Manora, Neemuch, Deoli, Erinpura, Agar,
Nasiriibad, Jhinsi, Ahmadnagar, Aurangibid, New Delhi, Hosir Reinount
Dépdt, Drazinda, Jatta, Zam and Jandola on the 16-inch scale and on
the survey of the bazdrs of Riwalpindi, Siilkot, Manora, Neemuch, Deol,
Erinpura, Agar, Nasiribiad, Jhiansi, Ahmadnagar, Aurangibad and New
Delhi on the G4-inch scale. The triungulation and traversing of Dalhousie
(Thatt Hill), Manora, Erinpura, Agar, Aurangibad, Satara, New Delhi,
Bellary and Hosir Remount Dépét were completed and the traversing of
Secunderibad and Bolirum was commenced during the year. Forty-two
fair sheets were submitted for publication durine the year, and sixty
fair sheets of cantonments and military stations and of bizirs, the survey
of which bad beer completed, were remaining at the end of the year.



WORK OF FIELD PARTIES, - &c.—CANTONMENT SURVEYS, dc.

the 16-inch scale was 26,527
The total cost of survey-

i8

The total out-turn of detail survey on

acres and on the 64-inch scale was 314 acres. :
ing and mapping on the 16-inch scale was Rs. 50,870 and on the 64-inch

scale was Rs. 6,632, and the cost-rate ‘per acre was Re. 19 and Rs. 21-1

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

(1) Bakloh /Cnnmnmcnt. (14) Peshiwar Cantonment,

(2) Bannu do. {15) Quetta do.
(3) Dehra Din do. (18) Quetts Civil Station.
(4) TFort Lockhart do. (17) Rajkot Cantonment.
{6) Guna do. . (18) Rawalpindi do.
{8) Hangu do. (19) Saharanpur Remount Dépét.
(1) Hapur (Babigarh) Remount Dépdt. (20) Saniwar Cantonment.
(8) Jhelum  Cantonment. {21) Saugor do.
(8) Jollundur do. (22) Sialkot do.
{10) Kilks do. (28) Simla Indisn Infantry Lines.
{11) Kamptee do. (24) Thal  Cantonment.
(12) Loniour do. (25) Topa do.

(18) Mcerut do.
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V.—THE TRIGONOMETRICAIL SURVEY.

GEODETIC OPERATIONS.

40. No. 13 Party.—Astronomical.

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

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

41. No. 15 Party. -Triangulation.—The party was employed
in earrying out the following programme :—

(a). Triangulation in the Sind-Sigar Dodb.

The Triangulation, which is in character midway between minor snd
secondary, comprises two iniin series, one extending from Saniwan in
Muzaftargarh distriet to Khushdb in Shiahpur district and the other from
Leiah in Muzaffurgarh district to Midnwill, with two small coﬂnccting
geries. Altogether 56 new stations were built and observations were
taken at 107 stations including those built last year.

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

(b). Survey of the Mayo Salt Mine, Khewra.

This .survey is mentioned on page 17.

The table below gives details regarding the triangulation:—

Number of stations observed at - 107
" newly selected and built ... 56
Length of t.rmngu]u.hon completed in miles 875
" " renaining to be done Nyl
Area of lrmngula.tlon in square miles ... 1,850
Number of triangles observed 114
Maximum trinngular error 9”14
Average " » 289
Value of m ... 1875
w o M . 824
Theodolites used <o | T\ & 8., 6 inch micrometer
Nos. 1,404, 1,007, 1,100
& 1,403.

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

Date of Dato of Number of
Stations. commencement | closing of yonrs of REMARKS.
of observations. | chservations. | obsorvations.
. Ad o - .. | 1879 oo | Still working| 89 ]
1. Aden 1868 .| 1880 “18),  ["With a small
2. Korichi ... 1881 .« | Still working| 388 IO tide-gauge.
3. Bombay (Apollo Bandar} | 1878 " 40
4. Bombay (Prince’s Dock) | 1888 " 30
1880 1890 10 }38
5. Madmas .- Restarted 1890 Still working | 23
6. Kidderpore ... 1881 ; 37
7. Rangoon ... ... | 1880 - 38
_ { 1850 1886 8 }15
8. Moulmein ... | Restarted 1909 | Still working| 9
9. Port Blair ... . | 1880 " a8

In addition to the above, the actual records of high and Jow
water at Bhaunagar, Chittagong and Akyab were obtained from tide-pole
readings taken during day-light by 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 c.ommencm—g
14t January 1917 were reduced. by the method of harmotnc analysis
and the constante 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 Lahoratory, ‘Teddingto?,
England, where tidal predictions were made from them with the aid
of the tide-predicting machine, A set of the predictions was received
from the Laboratory on 28th August 1918. "The tide-tables for Basrah
for 1919 ure being printed at the Trigonometrical Survey Office at Dehra
Dian and will be despatched 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 satisfactorily 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 deeadal

percentages of error in the predicted times and heights of high and low
water at all the stations where observations have been taken by self-

registering tide-gaugos :—

PERCENTAGE oF ERRORS 15 PREDICTED TIMEs aAxDp HEIGHTS.

AT OPEN COAST STATIONS. AT RIVERATIN STATIONS.
é IN TIME. IN HEIGHT, ;‘.;f } IN TryE, | Ix HEIGHT.
year | 21 within | within 8 | Within s | 20 ynin | wiehin | Vithin o
* 1 © 15 minutes| inecles of gﬂr“:':?: - 115 winutes |8 inches of | °f Mean.
S tunls, ] \ R ol range at
'é of netunls actunls | wprings. _9: |0f actuals. nct-unls. Sprigngs._
; IW.— LAY, LW, — LW, i ILYW, . I.A\\:. 7::‘: ! l[.“’.—l:\\: LW .—1.37, AW.—Lav.
1908 6! 8t 84 | 98 97 | 99 90 | 2| 58 52 | 77T 60 79
1909 61 B6 80 07 97 97 98 31 81 ;9 ('39 65 g:; gé
AHETIEEIE R IR AR R AR R
102 | 6{ o2 w2 | 07 o8 | of o8 | 4| 70 B | 74 65 | oe o
1913 6 wg w2 1 o7 97 | 98 99 | 4| 68 3? ;3 gg' gi'gi
%g%g g 77 79 [ 96 97  os 98 | 3 75 67 | 71 55 | 92 a4
o 8 :.la gz, 32 g? gg gg g i 768 66 73 67 94 92
1917 {6 75 72 | o6 98 | o8 o7 | 3 | e | o 2%
] T | 8 65 69 64 92 88
Avoraga of| | -
ten yoars - Bl 82 | 97 98 | 97 98 ! 69 59 ! 71 63 | 93 90
. .

‘44. No. 17 Party.—Levelling.—Two detachments were smployed
during the past semson on lovelling operations, the details of which
are given helow.

The out-turn, including branch lines, amounted to 285 miles of
rovif;iounry levelling and 152 miles of new levelling. The heights of 1
station of the Pringipal Triangulation and of 4 primary and >175bseco da:
now boneh-niarks were determined. | o

The revisionary levelling included *—(i) A line from Knramn‘ i
Anmngﬁbﬁd. (¢) A line from Barikar to Burdwinp along the'u(SZ:l t:l)
Trunk Road. Those lines form parts of the Benures-Howrnhrl’ilne origi mll:
lavelled in - seasons 1913-_-—-17. (iti) A line from Ranechi vid Pﬁri‘:i;:a tJ;
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Barikar along the main road. This line is part of the line from Aurangabad
vid Daltonganj, Ranchi, and Purtlia to Barakar originally levelled ‘
in 1916-17.

The above revisionary levelling was undertaken in order to investigate
(a) the large discrepancy awmounting to nearly 2 feet between the
difference in the heights of Benares and Howrah as determined by the old
levelling of 1863-65 and 1381-83, and the new levelling of 1913-17
respectively, and (&) to try and discover whether the large closing error
of about one foot in the circuit Rinchi-Barikar-Barhi-Ranchi, 312 miles
in length, which was completed in 1916-17, was due to the levelling on
the Rinchi-Burikar line, as this line, in which there is a fall of 1774 feet,
was deewmed 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
between the old and new results, has been determined 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 Kilpi and Orai
to Jhansi, along the main road. This is a useful line both for geodetie
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.

48. No. 18 Party.—Magnetic.—The magnutic observatories at
Dehra Din 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 Alibig and Kodaikanal
observatories, under the Meteorological Department, were also visited
for the same purpose.

A permanently marked repeat station was established this season ot
Galle on the south coast of 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 Indis, Burma and Ceylon will
be revisited. Favourable reports of the good preservation of the perma-
nently marked repeat stations continue to be received from the local
officials annually so that it will be possible in future to occupy exactly the
same 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
scheme of the magnetic survey consists of a general survey, and a detailed
survey of magnetically disturbed areas. The general survey comprises
74 repeat stations and 1351 field stations in India, Burma and Ceylon, at
which observations have been taken during the years 1901 to 1915; the
reduction of these observations to the epoch 19090 has been completed
and will be published shortly. The publication will contain a brief account
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of the work of ‘the Magnetic Survey during 1901'—-1915_,'With xzelati\'re
tables, and maps showing the lines of equal declination, dip, hoanntal
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 .ohservations of declination, dip and horizontal force were taken af
407 stations; the reduction of the observations at these stations is in
hand and will be published later on. .

The Magnetic elements at observatories.—The computation and
tabulation of the provisional values of declination, dip, horizontal force
and vertical force for the three observatories (Dehra Din, Toungoo and
Kodaikinal) for 1917 have been completed; the mean values of these
¢lements for the year 1917 derived from all days, excluding those of
great disturbunce, are given in the table below :—

MeAN vALUES or TiE MaGNETIC KLEMENTS AT OBSERVATORIES IN 1917.

Latitude . .
E ! . o . Horizontal Vertical .
Ohscrvatory. Lon étudu Dip. Declination. Force. Foroe.
- « ¢ -0 @Q, 8. C.G. 8.
30 19 19N ‘ .
Dubre Don i } Nd44 41| E2 65 | 033010 | 03270 .
8 13 19E
i . ‘lﬁ Y I 1 N) . . . ) .
oungon ' N 23 85 W12 0-39037 016684
o los 27 3 EJ , o
10 13 a0 N . . ST
Koduikannl { - I ]_}; N 1 471 w1338 0-37661 0-020
2 46 T




PART 3.—OFFICE WORK.

IL.—HEAD QUARTER OFFICES.
MAP JPUBLICATION OFFICE (vidc 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 :—

(a) 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 inerease of,
machine power during the vear. the increased out-turn is
due to more efficient working and constant overtime.

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

- easily cope with the ever increasing work, it has been
decided to obtain two rotary ofiset machine presses from
KEngland, 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.

{p) The increase in the number of nwps printed necessarily
entails an increase in the work of the Map Record and
Issue Office. The total issues of maps this ycar has
amounted to 883,543 as against 685,200 last year. In the
majority of these issues the maps have been folded with
stiffeners. The Issue Section of this office will be thoroughly
overhauled during the coming year and placed on a much
more satisfactory basis.

(¢) In oddition 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 out-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 excess of the
previous year.

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

. 48.- The classes of maps for the publication of whlch the' Head -
Quarter. Offices are responsible, are as follows:— oo
-~~ (a) .Topographical maps on the scale of 1.inch to 1: tm]e. cn
(b) Topographical maps .on:the-scale of § .inch to 1 mile. (e
(c) Topographicai maps on the scale of } 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
to 32 miles).
(f} Oeneral maps on smaller scales.
(g; Special maps.
(a) Topographical maps o

on the 1:2,000.000 scale {about 1 inch

n the scale of 1 inch to 1 mile.—
During the year 43 modern eheets have heen published. This is & fl.u:ther
reduction on last year and is due both to a congestion of urgent military
work in the Photo.-Litho, Office and to a redoction of field work on
this seale.

99 one-inch sheets of those surveyed up to the end of September
1916 and &4 sheets of these 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 progress
made in the publication of the modern one-inch public sheets and the
table holow gives the annual output of the public sheets since the

modern topographical surveys were begun:—

NUMBER oF l-incn SHEETS PUBLISHED,

Year, Nortlhern Southern Eastern

Circle. Cirele. Circle. Total.

1004-07 3 1 B
1007-08 16 15 a2 33
1H1R-09 3 ,. 35 39 68 142
1H{HIN-10 72 41 69 182
Wo-11 .. ) 51 39 25 115
1011-12 . 68 33 58 169
1912-13 .. 104 60 58 222
1913-14 71 38 49 158
1iN4-1a . . a7 48 9 154
1015-10 e 83 39 ald 204
11617 .. 3 23 40 22 85
1917-18 L . 18 12 13 43
Total Published . 644 435 443 1,622

Probuble number of 1-inch sheets
which will not be publikhed owing
to the nren covered by them being
included in thoe programme for

l
I
sheots to bo published on the §-inch {
|

noale 911 564 473 1,948
Approximate number remaining for

publieation . 597 1,030 1,121 2,748
Ap,l)roximutn numher of public 1-inch

aheots in Tndia 2,152

2,020 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 topographieal revision. Village boundary editions of 2 modern
one-inch sheetr have been published at the request of Local Governments,

58 modern one-inch and 67 old style one-inch sheets were reprinted
during the year.

tb) 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 this respect, They were
commenced in 1914 and most of them are reductions from the ong-inch
map, but others are from direct half-inch -surveys. '
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The table below gives the annual out-put of these sheets:—

N
Drawn from
Year. i component
- one-inch sheets,

Surveyed on Total
balf-inch scule, i

1914-15 i 1

195516 . ) . 21 1 3

1916-17 Al 4 | o

1917-18 ... 59 6 ‘ 65
! - |

Totals 130 : i7 . 147

(¢) The map of India on the scale of } inch to 1 mile.
(Vid2 Index map No. 10;.—This map is prepared in “degree sheets™ which
include 1° of latitude and 1° of longitude. t.c., the area covered by 14 one-inch
sheets, or four half-inch sheets.

The following table shows the progress made in publication of 1* sheets
within India :—

' NUMBER 0F DEGREE RHEETS PPCBLISHED.

Years of Publication. " Northerm  Nouthern Fastern | Total
Circle. Circle. Cirele. otal
) |

1911-12 ' 2 ! 1 n
1912-13 . 3 1 1 9
1913-14 . 4 3 2 9
1914-15 T 5 3 7
1915-16 A ] 4 H]
1916-17 . | A I 3 4
1917-18 J S 4 4
Totals | 11 9 )| 41

Approximate number of “degree sheets™ .
in India e 170 140 140 i $a0

® Bight of these ure preliminary editions having heen prepared from survevs cxecutad
prior to 1963 on various scales,

The produciion of the sheets on this scale is still delayed owing
to the more 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 und published in blaek only as provisional
“degree sheets” during the year, '

With the exception of Rajputina, 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”™ are
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 map No. 11).—During the year 13
sheets of this series were published, either naw or in new siyle 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 been published during the year. The sheets of this
series are engraved on copper and transferred to =zine for facility of
printing. )

(e) Geographical Maps on the 1:2,000,000 scale.—(about 32
miles to 1 inch). (Vide Index map No. 13).—No map of this series 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, scale 32 miles to 1 inch, the layered edition of which
was republished durine the vear. '
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f) Geographical Maps on smaller scales.—The new mnap of
1:4,000.000  scale, to replace the 64 miles to 1 inch
held up owing to various causes, but the engraved. plates

idy and it is hoped to publish the map in 1919.

India on the
map has been

are now practically re:
The plates of the other gmaller scale maps maintained by the
to date as far as

department  have  been corrected and  kept up

possible.
The annual eldition of the Railway
also published and the map of the Province of Bihdar and Orissa was

Admipistration map was

republished on scale 1 inch = 16 miles.

rg) Special maps.—Num-rous special maps
for the General Staff, for Local (overmments and other departments as

have bheen prepared

well as a few for private individuals.

49. Map Record and Issue Office.—Tle total number of print-
ed maps reerived from the Calentta Printing Offiees (incuding, the Engraving
Office) was 998,604 of which the face value amounted to Rs.  5,61,287.
Details are given in Table 1V, The numher of maps printed at the
Trigonoctrical Suwrvey Office, Dehra Din and received in this office was
%,204 of which the laee 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 Re. 2,885,038,

Tha details are s follows ;- —

Lo !
| (lovern- Indin | Depart- | Private Map Totals for| Totals for
nrend (fice. merndal Deelire- Agents. 1917-18. 1016-17.
1

- Cifficiain, | ITssties, duals. I

No.ofmaps fTusH10| 4802 54,701| 42464 6086| 883,543 | 685.206

Value Rs.| 212861 5,081 29 414 43,276 6,106 | 2,88,038 3,44,398

The number of maps issued during the year shows a considerable
increase oven over the issues of 1916G-1917; this increase however con-
tinues to be very largely due to ever growing demands of the Army, for
whom a special reduction of 507 off the face value of maps has been made.
The improvement in the sale of maps to private individuals and map
agonts which was noted last year continues. Arrangements for advertis-
ing the sule of maps have been started, in accordance with the orders of
the Governmeat of India, with a view to bring to the notice of the
generul public the fact that increagingly large numbers of modern maps
are being published yearly and are available.

'l‘hu new system of card-indexing receipts of maps in the Print
Seetion of the Oflice, which was started during the year under report, has
heen comploted; but it has been found necessary to extend this system
to cover issues of maps from the Section. It is also hoped to extend
the samo system to the records in the Original Section in the near
Mature.

The building of new racks for maps in the remainine map store
rooms has been stopped owing to the decision to removeathe Caleutta
Offlces to Dehra, ‘

.50' No. 1 (Head Quarters) Drawing Office.—Compilation
Sretton.  The proparation of the fair sheets of one of the 1:1,000,000 seal
Indin and Adjacent Countries sories has been und fai rai e
the compilation of two other sheets of the same i erh ‘“"‘del.ng e
during the year under review. cerios s been in hand
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Patterns for three new engraved sheets of the 1:1,000,000 scale Indin
and Adjacent Countries series have been completed in full and supplied
to the Engraving Otlice: while patterns have been partly supplied or are
in hand I‘or three other new engraved sheets and for three second editions
of eneraved 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 classitied to distinruizsh  both  their administeative
importance and their population, certain engraved sheets of the 1: 1000000
scale India and Adjacent Countries series have to he  altered iu
accordance with this new classifieation. hrought up to date and modernized
for re-engraving. Patterns of four such sheets have been completed in
full and supplied to the Engraving Office.

Patterns have also been completed and supplied to  the Engraving
Office for four new sheets of the 1:1,000.000 seale International series while
for four other sheets of the swme series laver suides have alse heen
completed and supplied.

For the [:2,000,000 seale Southern Asin series some of the outline
-putterns have bheen prepared.

It has now Deen deelded 1o engrave all  the sheets of this
serics for which the Head Quarter Offices are ‘respounsible, so patterns
are accordingly being prepared for engraving two other sheets which were
previously being fair-drawn for reproduction by helivzincography.

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

Miscellaneous work includes the drawing of fair sheets of four new
Town Guide maps of which two have been reproduced experimentally
-and the eorrections found necessary for this new style of wmappine are
being carried out on all the fair sheets hefure tinal publication.

Hill-shaded originals have also been prepared for twelve maps on
various scales,

Half-Inch and Quurter-Inch Section.—Tair shects of three new half-
inch sheets have been completed and sent to press. The fair sheets of
all the old half-inch Sind Survey sheets have been cut up and “masked”
for publication in 14 modern style half-inch sheets (¢ Preliminary
Editions"). These fair sheets are only waiting for final correetions in
certain particulars, which the Local Government has been asked to supply,
before being completed and sent to press.

Fair. sheets of two quarter-inch sheets have been drawn und 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 Tssues ™) are in
hand. .

Mapping und Reprint Sections.~-Fair shects 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 o total of
136 maps in 1916-1917. _

Fair sheets of 185 maps on various scales, drawn by field parties
or by other drawing offices, have also been ecorrected before final
publication..

Of the quarter-inch sheets prepared from Atlas or other old quarter-inch
material for publication as * Provisional Issues,” the fair sheets of 25 sheets
have been completed and sent to press, while 31 sheets are in hand; as
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29 gheets respectively. Fair

" 916-1917 of 35 and
againt the totals for 1916-1917 © ¢ been completed

H 3 arl - av
sheets of four new Provineial maps on various scales h

and sent to press.

; : carried
A considerable amount of extra—departmentnl work has been

' 5 semi-
out as usual for the Army, other Government departments and

official concerns.  Such work includes the preparation of fa?r sl-leets for
report of the Calcutta University Com-

three new maps to illustrate the )
# [ndian Bradshaw ", for

wission, for a new X0-mile railway map for the race
2G wspecinl District maps to illustrate the progress of dacmty. m Be.ngal,
&e.; the usunl annual revision of the fair sheets of the 64-mile Railway
Map of India with corrections to March 1918 ; the revision of fa..ir sheeiis
for the 180-mile map of India illustrating statistics of co-operative credit
wocicties and for the 128-mile map of India showing provincial Tead-
quarters of the Dutferin Fund, &ec., &e. ' -

Office Copy Section.  Corrections and alditions received from various
loeal authorities have heen recorded on the office copies of 3,022 published
departimental maps on various scales for incorporation in futurc reprints
of such maps. Office copies of 563 new departmental maps have been pre-
pared for maintaining a similar record, and colour guides for boundaries,
&ec., kave been prepared for 578 new maps.

Miscollaneous work inclwdes the checking and recording of areas con-
tained in one-inch and half-inch maps reccived in the Headquarter offices for
publication, supplying copies of original records to Government officials on
domand and to private applicants on payment, and dealing with juestions
coneerning Revenue Survey maps.

FEranining Seetion. 521 cases have heen examined and passed as
neninst a total of 420 cases in 1916-1217.

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

51. Engraving Office.—The mnujority of the engravers have
continued to be employed on engraving the 1:1,000,000 scale India and
Adjacent  Countries  series and the International series of naps
on the same scale. 7

All tho plates of Tour new sheets of the 1:1,000,000 scale India and
Adjacent Countrios scrics and of three new sheets of “the International
gories have been completed, and three sheets of the former series which
were previously published as engraved editions have been brought up
to dato, wodernized and the new plates engraved.

Work in hand at the end of the year under report comprises two
new sheets of the 1:1,000,000 scale Indin and Adjacent Countries series, four
now sheets of the 1:1,000,000 scale International series, and one modernized
sheot of the former series. The plates of most of these sheets are
nearing complotion.

Of the 1:2,000,000 scale Southern Asin series, the plates of two sheets
have bheen projected and portions of the outline have been drawn on
themy from patterns supplied by No. 1 Drawing Office. Further work
on these plates has had to be suspended temporarily pending a
decision a8 to tho size and style of lettering to be used fer the
smaller place names on all the engraved sheets of this series.

Engraving of all the plates of each of the four sheets of the new
1:4,000,000 scale map of India was cowmpleted during February 1918, but
further corrections to that part of this new map covered by the new
Himilayan Map are awaited from No. 2 Drawing Office before the
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Plates can be tinally completed and transfers supplied to the Photo.-Litho.
Office.

Periodic corrections have been carried oat on the plates of all the
small scale maps of India. of District mmps and of Index Charts: and,
in addition, new plates have been engraved for three mew District maps
and the new 192-mile Index maps of Hulf-inch and Quarter-inch sheets.

Extra-departmental work carried out includes the engraving of
several new plates for ditferent kinds of seales required by the Army,
engraving titles on photogravure plates which are prepared in  the
Photo.-Litho. Ofice, and wvarious wmiseellaneous waork.

In the Priating Nection of the otlice 42,158 impressions were
pulled as against 40,148 in 1916-17. Of this total 20,985 impressions
were pulled for extra-departwental orders. such ax  phetogravures,
commission forms and certiticates.

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

52. Photo.-Litho. Office.—The year 1917-18 has aguin witnessed
a large increase in the demand for maps by the military authorities.
This increase has again resulted in  the out-turn  for the year
constituting a record. This increase over the out-turn of 1916-17 was
only accowplishel by the employment of more overtime as was fore-
shadowed in this report last year. The ewployment of two shifts of men
on the litho. machines to cope with [uture increased demands would be
inadvisable as it would entail work being carried on by artiticial light,
which would render it very difficult to ensure the matching and evenness
of colours. Two rotary offset machine presses have therefore bheen
indented for from England and it is hoped that, with the help of these,
the increased demands for maps may be met.

During the year under report 2,976,929 finished wmaps and diagrams
were printed in the wmachine presses as against 1,080,573 during 1016-17.
On  an average less than two printings were required to produce cach
finished copy as compared with between three and four printings last
year. This difference is due to the fact that during 1917-18 a very large
number of diagrams in black only were printed as illustrations for
various military hand and text hooks. The highest monthly out-turn
was attained in February 1918 when 919,188 completed copies were
produced on the machine presses.

Ten litho. machines ran for the whole year; there has therefore
been no increase in the utilised machine power.

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

About 2114°/, of the total out-turn represented maps printed for the
department, while the remaining 7817 was composed of work dome for
the army and other departments.

The work done for the department includes 97 new and 132 reprint
editions of modern style one-inch maps in colours. Preliminary editions
of 387 one-inch maps were printed in colours, black and brown, or black
only, while Village Boundary edilions were published of 2 modern
one-inch maps. The total number of modern one-inch maps printed or
reprinted during the year was 268. Of the half-inch seriea K0 mnew
gheets were printed in colours and 16 were reprinted.

During the year 17 new quarter-inch degree sheets were printed, 28
being * Provisional Issues”. In addition 142 degree sheets were reprinted
either in colours, black and brown, or black,
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Of ol th]'c aheets 75 were reprintef] on the Oﬂe‘inCh, and (lllilrtcl'-

inch seales, ' »
ectl e Photo. Breach
The Negnlive and Powder Procese Sections of th

have turned out 3,96% and 1,781 negatives regpectively or ’a t(;ta]t.of
5,740 negatives ap against 4,452 produced by 'the Negative Sec ';‘c:ln
duringe  1916-17 hefore the Powder Process Sec!,w?z, wus fox-'med. . e
ictm;:hiwy Section dealt with 5,500 necatives as against 4,778 1n 1916-17,
while the Helio, and Vandyke Seetions have together turned out 8,426

plates as against 7,496 during 1916-17. o
The [roess  Eagroving  Seelion during the year prepared 25
photogravure plates, 224 half-tone blocks and 132 line blocks, a total of
480 blocks and  plates  aw  against 776 during 1916-17. ‘From the
halftome and line blocks an aggregate of 1,418,321 impressions Wwere
pulled compared with 755,324 impressions pulled during last year. -

The Type Printing Seclion ret up 7,47 pages of matter of which,
in ull, 942,811 copies were printed, 1,677,147 fmpressions being pulled.

In regard to methods and processes several improvememts have been
introduced. A section which hay already been mentioned above has been
formed to work the ** Powder Process” by means of which any number of
reversed copies enn be made of a negative. Its introduction has improved
the quality of the mapy, considerably lichtened the work of the studio
which was rapidly Decoming congested, and reduced the cost of reproduc-
tion of coloured maps, and but for its introduction it would bave been
impossible to eope with all the demands for reprints for mobilisation
purposcs in anything like as short a time as that in which the work was
setually carried out,

A very notable cconomy 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 now method of preparing tint plates for layered maps, which
wis wmentioned in this report last year; these improvements all tend
towards the simplification of the method and effect 3 consequent cheapening
of the work.

The following tables and Jdiagrams illustrate the steadily increasing
work of the oflice.

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

TABLE A,

T 2 3 4 “ b 6o : 7
- - — —_ = - . \ --:-— - eme——
Ve of Recoverad | EEBIHER OF _mws PRINTED,
Yot *Cont of nutl-‘t:::-nl:u in ensh or - N N
oftier, vt ernf s by book- | Depart- Other than T
' debit. l mental, Departuental, atal.
- - I - ‘ — T —— ‘——— —
IS | hs, fia, :
191316 Lav,6s ! 341,782 G591 84T 2229 . 3076
1014-17 1,704561 | 347271 36,004 L3 T 3,391 | 4,184
| ' .
191'7-18: 2,08.764 ‘ 4,34,124 : 1.01,130 817 3.812 { 4,629

® Dies ot include cost of chemieals, pager, &e., obtained from England.

t Does not inclwle value or gtonet, e, nupplisd 1o epartnwnts nor t
R 4, vy fuppliad to other il
ho o ory e bl starvs, ] 1U ] M 1 lle srount rvuhsed from tll!!i

.
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TABLE B.
T 2 ; 1 ! 5 | 6 T
' | . . N . TYPE SECTION OUT-TURXN.
Number of Number of Number of R -
impressinns half-tone line-block . i .
Tear. pulted in impressions imypressions  Pages or items Copies Tmpressions
Litho. Brun ch.l palled. vulled. published, printed. pulled.
1015-16 2,973,149 S5,.3770 9400 5.383 1,143,073+ 2,053,663
1916-17 . $.951,0004 286 639,533 216, L3I0 283
: ; ; ‘
191'7—18! 4,796.81 224, 903 1.193.418| 7.476 942.811il.6'77.147
| | |
DIAGRAM SHOWING QUTTURN OF THE DIAGRAM SHOWING PROFIT AND LOSS
LITHO BRANCH on the working o the whole office
during the last ten years. during the last ten years
& 2 =z o 2 = o 2 & = 8 2 - & 2 £ o =2 = @
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53. Mathematical Instrument Office.—During the year fro:ln
1at April 1917 to Jlst March 1918, there was an increase in the demands

made on this office (vide iten 1 in para. 2) as well as in the value of
vide item G in para. 2), and there was respectively a profit of
69,785 and Rs. 44,439

work done (
Rs. 1,55,5859 and Re. 50,741 against a profit of Rs.

in 1916-17.
2. Below are given the usual eomparative figures for the

last 3

yﬁﬂ.fﬂ -

I
1915-16. . 1916-17. 1917-18.

|
|
' Rs. s, . Rs.
1. Toisl issnes to Pablic Offiers s shown in th(" 2,51.818 + 3,32,643 ; 8,88,658
Profit and Tass «iatements of stores, ] ) ) )
2, Vulue of repmire to instroments received for | 32,085 84N 53,133
repuirs anel returned in serviceable condition, .
3, Value of instenmients reecived from Government ! 4,411 4T 85,209
Officers when no longer required, |
4. Book vibue of the stock of instruments, &e., in | 3,68.681 4,735,154 3,92,268
Bervieenhle Stores, ‘ ‘ :
5. Book value of the stoek of iustrnments, &e., in | 70,896 1,15,805 1,04,394
Bepuirnble Stores, :
6, ‘Total vaulue of work done in the Workshop ] 1,96,704 299,531 ‘ 3.41,627
7.  Vnlue of instroments manufaetured in the Work- | 7L641 - 1L,76,119 1,85,737
shop for Bervicenhle Stores, '
. Value of instruments purchased Iocally 11.235 1,09.039 . 4,30,336
9. Valae of instruments und muterials obtained from 1.69,673 1,01,744 | 66,380
Enginnd through the Director General of Stores, ‘
10, Avernge No, of empioyees and their pay ...| No. 404 No. * 417 No. 504

Rs. 91,634 Rs 1 02,66-] iRS. 1,333,719

® [neorreetly given a3 337 and 353 in the Genernl Report for 1916-17.

3. During the year the stock of all the three stores, (the Service-
able, the Repairable and the DMaterial Stores), was twice taken with
ono oxception and the discrepancies noticed have been adjusted. The excep-

tion heing the wood godown the stock of which could only be once taken.

}
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Table IV.—Departmental Publications, Calcutta, 1917-18.

Not~.—For special publications at Dehra Dhin, ride, pages 34 to 37.

.

NUuBER
OF DIFFERENT MAPS
OF EACH CLASS Number of
RECEIVED. Aumber o
Cluss of Maps. Scale. copies Yaluo.

New | Reprints | Printed.
’ Publica- | and New
tions. | Editions.

GEQOGRAPHICAL MAPS. : Bs.

Maps of India .. | Various 1 4 6.263 6,445

Southern Asia Series ... e (1220000000 ... 4 5,920 17,760

India and Adjacent Countries wee | 11,000,000 2 25 28,756 23,756

Do. (Iuternational Series) l:l,(mn,()()ﬂE 1 1 500 500
TOPOGRAPHICAL MAPS. ‘
DEGREE SHEET SELRIES,
Modern eee | 17-% miles 17 L 1L,82,160 | 1,382,160
From Atlas or other old Material ... Do. 23 8 10,354 10,2
.~ HALF-INCII SERIES.
Modern ‘ e [ 17-2 miles !0 16 63,860 68,560
ONE-INCI SERIES.

Modern s wee | 17=1 mile av 132 90,856 55,848
Do. (Preliminary Editions) ... Do. 28 9 18,360 18,360
Do. (Village Boundary Editions) Do. s 2 200 400

014 Style Sheets w.| Various | ..., . 67 17,8533 26,492

MISCELLANEOUS.

Atlus of India Series ... cee [ =4 miles | ... 19 1,150 1,151

Provincial Maps v« | Various 2 4 2,230 2,554

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

{ 1"-8 miles )
Administration Report Maps e | to ! 3 37 3,250 1,219
(1"16miles )

Plans of Cities and Cantorments ... | Various = ... 2 700 650

Index: Maps Do. | 4 65 | 1,168,762 29,2141

Miscellancous AMaps Do. | 207 76 | 4,438,026 76,147

— I -
Totals for 1917-18 ... e 560 628 | 998,604 5,681,287
Corresponding totals for 1816-17...| ... . Y61 393 | 656,133 | 5,08,155

LETTERPRESS,

1. Survey of Indis. General Report. 1916-17. Price Rs. 2 or 22-84
2. Topo. Hand-Book. Chapter XI. Geographical Maps, 1917, Price As. 4 or 4d.
3. Tndex to names appearing on Million sheet No, 10, 1917, Price As. 2 or 2d.
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II.—DEIIRA DOUN OFFICES.
TRIGONOMETRICAL SURVEY OFFICE.

54. Computing Office,—During the year the adjustment of

iminor stations and intersected points of the following Geodetic Series was

carried out:—
(1) Assamt Longitudinal,
(2) Assam Valley,
@  Nigs Hilla,
{4) Kohimi,
(7} Manipur Longitudinal,
(%) Munnipur Mendional,
(7) Mandalay Longitudinal,
{8) Mnndalay Mcridional,
(9) Khisi Hills, and
¢10) Taintii Hills, -
In addition the adjustment of the Aka Triangulation and the pendent

portion of the Assam Valley Series was completed. Corrections were
applied to latitudes, longitudes, azimuths and log. sides of triangulation
folling in some 40 Burma Degree Sheets, the pamphlets of which have
bheen scnt to press. . ‘

Further computations in connection with Professional Paper No. 16
and the Auxilisry 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
rolevelled portion of old line No. G4 (Bareilly to Meerut) was completfed.
The Levelling Pamphlets for Degree Sheets 53 and 57 were brought up
to date and corrected for puhlication as new editions. :

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

Requisitions for data were received from 25 departmental and non-
departmoental oflicials, In many cases it was necessary to extract the
required inforination from munuseript records—a work of some magnitude
av the data required were sometimmes very extensive, especially for areas
in Burma, '

It is hoped that with the publication of the Burma Triangulation
Pamnphlets the business of abstracting data from manuscript records will
be groatly reduced. ‘

A large number of reyuisitions for forms were complied with.

115 “Dogree Sheet” Triungulation Pamphlets were compiled and
compared during the year and fair progress was made in the assembly of
triangulation «data for areas aljacent to India, in Persia and Baluchistin,
75 Triangulation Pamphlets were published and 87 pamphlets, including
lnst year's undistributed pamphlets, were distributed. )

Editions of Levelling Pamphlets Nos. 85 and 92 Professional Paper
No: 14, 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 Priatiny Seetion.—The following publications were printed
during the year:—

{1) 75 Trapgulation 'amphlets,

12) Levelling Pamphlets $4, 83 and 92,

(3) Tide Tables for the ort of Basmh, 1919,

(4) Professional Paper XNo. 16,

(3) Records of the Survey of India, Yol. XI, .

{6) Auxiliscy Tables of the Survey of Imdia. Sth Edition. Part IL {Mathema.

tical Tables),

/7)  Pamphlet on the transhiteration of place names.
Observatories.—Meteorological observations were continued as usual
The Omori Seismograph has been working satisfactorily throughout

the year. Tremors of comsiderable intensity were recorded on the 15th
August and on the Tth September 1918.

Photographs of the sun were tuken on 343 days the sun being
obscured on the remaining days of the year.

Preservation of  Trigonometrical Stitions—1,013 stations were
repaired by district officers at a cost of Rs. 4,561-2-3. Out of 359
districts from which reports were due. 11 failed to wmake returns.

55. No. 2 (Dehra) Drawing Office.—During the year under
report the work in this office was carried out by four scctions.

(1) The Triangulation Chart and Cantonment Plan  Sreetion.—In
addition to ordinary and miscellaneous work 9. one-inch jsheets of
Tehri-Garhwil were mapped and published and a map of Peshawar City on
the scale of 1 inch to 6 miles was «Jdrawn. 91 sheets of seven different
cantonments were coloured.

(2) The Compilalion 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 Publication, for publication, and the [ir-
mapping of the remaining 10 sheets is in progress. The compilation of
the northern half of the Brahmaputra Sheet of the Southern Asia Series

has been taken up. The fair-mapping of the Himilayan Map on the
L

3 M

(3) The Stetn Sectionn.—The fair-mapping of the sheets comprising
Sir Aurel Stein's explorations in 1800-01, 1906—08 and 1913—1915 has
been continued. 16 sheets have been sent to press; 17 sheets have heen
completed and are awaiting Sir Aurel Stein’s approval and 14 sheets
remain in hand.

(4) The Healf-tneh Nection.—The 4-inch sheet remaining in hand

scale of is in progress.

last year, namely, 535_}1‘:. was completed and published. The fair-mapping
of the DMesopotamian sheets 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 }-inch sheets of which 4
are in progress, namely =63 yw N H%S_.WTETET

Three sheets on the 1:1,000,000 scale of South-West Arabia, namely,
those named, ’Asir, Yoisan and Hadhramaut, respectively, have been
published.
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The follnwing js a summary of the ‘WOI‘]\ of the office dunna the

year 1917-18:—

I .
. Kheets sent Sheets '
Cluus of mnap. for remaining ! REMARKS.
publication. ‘ in hand.
| .
' |
Grographieal tpu, seale \l[' {Fair sherty) 7 | 10

‘ E i

Grographical mapm, senle )1[- {Rough com-

. pilntion} R I ! 3 —_

Geographiral maps, s ulL . “ (Fulr whe rtu) ...... i 4 Himalayan map.

oeraphical . maps, m.uli ;jl- {Rough
compilution) D R 1 Brahmsputrn sheet.
Hir Aurel Stein’s r'xplurutlon “in Chinewe
“Parkistin and Kansu in 19040-01, mno-dos
amd 1013 =135, for publication on 3—’ RCHIEJ 16 31
Tegree Trinngulation Chaurts, scale 1 inch I i ! -
tn 4 milew . " "j I 17
Mikeellaneous mapn 2 e . i
Cantemment plans (uurr-c-twns fnr lﬂ]?) 12, | ... *Corrections to ori-
ginals  of 44
‘ Cantonments.
I
Cuntonnwent plans (eorrections for 1918) ., 214 64 ¥ Corrections to ori-
) ginals of 6 Canton-
I ments  completed,
32 Cantonments in
hand.

Cuntommnent plans (colour gaides) . 21 1 S I { Colour gnides pre-
pared for 7 Canton-
ments.

Half-inch sheets 1 4

Mincellaneons Extrnede lmllmvnhﬂ maps . 14 ‘ 2

Taovelling Chuarts, seale ‘:l 3 oo

Index Chartw 4 ] ..... .

Photo.-Zineo, Section.—During the year 1917-18 the work undertaken
comprised (— . ‘
Cantonwment Maps.
Triangulation Charts.
Forest Maps,
Extra-departmental Maps.
Mape of Arabia.

In the year wunder review the smaller of the two litho.-printing
machinos was dismantled and sent to Baghdad and Mr. C. F. Oddy,
Zincographer, was deputed to accompany and re-erect if.

Four teehmnieal hands were lent to the Deputy Director of Surveys,
Mesopotamin l\pmhtmnnry Force.

The “Powder process™ for producing duplicates of necntlves was
introdueed and very satisfuctory results are being obtained.

The fullowing table shows the work done in the last' three
yenrs :— '

e No. of Chocolat
Yoeurs, ‘ No, of SBubjeets. |No. of Negatives.| No. of Palls. ando(}ynn{:t%;e
- — — | ! prints,
. ‘ |
5-10 2 065 j 1517 307,357 1,209
191613 Laoz | L600 aNTaId 51

1017-18 1180 L719 | 345776 | 127
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58. Forest Map Office.—The work of this Utlice is performed
by four sections as follows:--
{iy The Drawing Svction. which prepares original drawings for
reproduction. these fall into six classes. vizr— .
(1) Reprints of Forest maps with corrections to date of issue.
(1) Forest editions on the two-inch scale of modern one-inch
shects,
(¢)» Maps of Forest Circles and Divisions.
() Special maps to illustrate working plans, &e.
(e) Maps and diagrams to illustrate administration reports, &e.
(f) Maps from special surveys, mostly on the four-inch seale.
The progress of this section for the year under report is shown

in the table below:—

: ' . Drawn and | .
! In hand on Received sent for + In hand on Published

Class of mnup. t 1st October | during the | publication | 30th Septernber  during the
! 1917. vear 1917-18.! during the ' 1914, vear 191718,
[ o __'year 1917-18. |
o ) o e
(a) 108 | ... “ sR | 15 A%
(5) ‘ et 104 | 20 58 71 EE
(e | 30 4 1+ 20 21
(d) 16 2w s | 9 2
!
() . 14 1 | 11 ! 4 10
f) JO I ‘ BTy 43 11 44 ' 39
S S - —— -
| ' | i
ToTALS ven | 267 135 i 239 | 168 199

(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 mapr during the year: 3,807 wmaps were also
coloured by hand.

(#11) The Map . Record Section, which i responsible for the storage
and issue of maps and records. The number of maps, &e. received for
storage was 24,357; and 20,173 inaps, 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 fransfer sales to Government officers 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.

(iv) The Book-Binding Section, which was formed in Jonuary to
deal especially with -work for .the Forest Research Institute; 138 volumes
were bound during the year at a cost of Ra. 365. '




gs OFPICE WORK.—LUCAL OFFICES.

ML—CIRCLE AND TOCAL DRAWING OFFICES.

57. No.3 Drawing Office (Northern Circle).—During the year
out of the 67 previously surveyed, were

In addition to these
eted to margin in

under report 30 one-inch sheets,
drawn by parties and submitted for publication.

3 one-inch dhects were brought up to date and compl

the drawing office, while 3 other one-inch sheets were brought up to

date, for purposes of reprint.
The proofs and colour patterns of
were prepared and returned to the Superintendent, Map Publication, leaving

5% one-inch and half-inch sheets

a balance of 13 colour patterns still in hand.
Half-tuch sheats compiled  from  modern one-inch and old style

half-inch  wmups.—11  hall-inch  sheets  drawn in the Circle drawing

office and 13 in the parties were subiitted for publication during
the year.

On the basis of the one-inch sheets published to 30th September 1913,
there now remain for completion in the Northern Circle 145 hali-inch
wheets 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 prepuration of 18 more i held in reserve for future requirements.

Quarter-inch sheelr compiled from one-inch and half-inch maps.—
During the year two quarter-inch sheets were fair-mapped in the Circle
drawing oflice and submitted for publication. Three others were brought
up to date for reprint purposes and returned to the Superintendent, Map
Publication. '

The colour patterns and layer guides of two yuarter-inch sheets were
also prepared and sent to the Superintendent, Map Publication. '

Royal Artillery Practiee wnd Aviation Maps.—Five Artillery Practice
Cnmp 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 waps.

Hill-shaded sheets.—The hill-shaded sheets of 38 ' i
scales were sent for publieation during the year. wibs on vamons

Special mups. —The Delhi and  Vieinity map in four sheéts on .thé
4-_inch seale, which was added to and revised, was submitted for public-
ation. : public

Miseellaneous.—The traverse plots of stations of 12 mauzas consistine

(=3

of 18 ﬂh'eets, scale 16 and 32 inches to a ‘mile, -of the Gondi district
were propared for and sent to the Deputy Commissioner, Gnnda' at his;
cost. ’
b8. No'. 4 Drawing Office (Southern Circle).—During the
yeur 2 three-inch sheets, 23 one-inch sheets and 3 half-inch sheets ;hicﬁ
bad been surveyed and fair-mapped by parties, were finally examin’ed and
submitted for publication. At the end of the year 2 hﬂ]f&nc}l.sheéts the
survey of which was completed during the previ . N
e 1008
heen submitted, . I year, had not
Half-inch  sheels compiled from published -sl‘hec{s '0 f fke Oﬂle-inch
map.—10 sheets were [nir-mapped and submitted for pUBIicatiOn and 9
gheets, which had been fair-mapped by parties, were ﬁn:lliy -e“‘a mineﬂ anid
submitted for publication. At the end of the year 9 sheets were bein
- - . o
fnir-mapped in this offico, 24 sheets were being fair-mapped by the pﬂrt.ie;
and every sheet, the component one-inch sheets of which had
published, had been commenced. : 1ad  been
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- Quarter-luch sheets compiled  from  published sheets of the half-
tinch map.—2 sheets were fair-mapped and submitted for publication. .:\t
the end of the year 4 sheets were being fair-mapped and every sheet, the
component half-inch sheets of which had heen published, had heen
commenced.

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

A number of pupils were instructed in fair-drawing,

The Photo.-Zinco. Section undertook the photographic and zincowraphic
work required in the circle.

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 for publication. Of these, 26 one-inch sheots
and 3 half-inch sheets were forwarded for publication, as well as ¢ one-
inch sheets which had been reccived 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
map. —The preparation of 14 of these sheets was in hand in the
drawing otfice during the year, and ol these, 4 were sent for publication,
6 were received from the parties of the circle, of these 3 were forwarded
for publication and 3 still remain to be dealt with in the drawing office.

On ihe hasis of 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 of 21 is in hand in the
drawing office and parties of the crcle.

Quarter-ineh sheets compiled fron the published sheets of the one-inch
and heelf-inch amaps.—7 of these were submitted for publication. Work on
§ 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—6G of these on the one-ineh scale, 17 on that of
1 inch=1 mile and 8 on that of ] inch=1 mile 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 sheets were completed and submitted
for publication during the year. Work on 2 more had been cominenced.

Colour patterns and press order proofs of 37 gheets, on the one-inch,
half-inch and quarter-inch scales, were prepared and returned for publica-
tion, leaving a balance of 27 one-inch and 7 half-inch sheets in hand and
in various stages of completion.

60. No. 6 (Simla) Drawing Office.—As (uring the previous
year this office was organized in 2 sections.

The Army Section thas dealt with the preparation of maps
and plans for the wuse of the Army in India while the Surrey
Section has been employed on the preparation of trans-frontier maps on
the 1:1,000,000, quarter-inch and half-inch seales.

Most of the work of the Survey Sertion 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 been available.
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and Bihar and Orissa Drawing Office.—
Seetion ).  This  office, under
undertakes the

61. Bengal
( I'mperial Standgrid Happing
the direction of the Director of Surveys, Bengal.
drawing of one-inch sheets from Cadastral surveys and four-inch thana

maps. The former are reduced by pantograph and drawn on the two-inch
seale for reduction, the latter are now heing drawn on the 1}-inch scale
on blue print reductions of the four-ineh thina maps pieced together : this
method, which has superseded the old one of making two photographic
reductions of the thina maps hefore the fair-f]ra“iing was put in  hand,
should improve the out-put in future years.

In hoth 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 eolours.

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

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

62. Northern Circle. Moo I Party.—Four Royal Artillery
Practice Camps were surveyed on the 3-inch scale of areas as
follows :—Akora (near Peshawar) 103 square miles, Hoshiarpur 61
square miles, anl 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 subwitted for publication.

Xo. 2 Purty.—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 treces in the former area, and in the
latter of low-lying cultivated plain intersected by numerous streams
from the Siwiliks.

The fair maps of Tughlakabid in one sheet, and of Roorkee in
four sheets, have been subwitted for publication,

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

No. 3 Party—One Royal Artillery Practice Camp comprising an
area of mearly 31 square miles was surveyed om the 3-inch scale at
Kutwa.l, near Mirzapur. The fair-mapping has been completed.

Sind-Sagar  Party—This  party executed the whole of the
triangulation required for the rectangulation of the “Thal” area of the
Sind-Sigar Doib, in districts Mianwili, Shihpur, Jhang, and Muzuffargarh.
The triangulation was based on a few secondary serics carried
out by No. 15 Party during the same season and covered the
whole area of 7,430 square miles. 1,888 stations were temporarily
marked by wooden stakes, and from these the corners of the ncarest
4,000 acre rectangles will now be laid out.

The country largely consists of rolling sandhills with sparse vegetation,
There are scattered patches of- cultivation based on wells the water of
which is generally brackish.

Pungal Riverarn Detachinent.—As in previous years this detachment
was employed 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 by No. 20 Party. The details of the work are
wiven on pages 17 and I8, '

The survey of the Royal Artillery Partice Camps of Aundh, Barels,
Kapra and Rijankunti was undertaken for the military authorities by
Nos. 5, 6 and 8 Parties. The details of the work are given on page I3.

The special survey on the scale of 1} inches to a mile of reserved
forests in the Hyderibad State was continued. No. ¢ Party surveyed an
area of 409 square miles and triangulated an area of about 1,288 square
miles. The cost of the work is being borne by the Niziw's Ciovernment,



WOhK FOR OTHER GOVERNMENT DEPARTMENTS.
A surveyor of No. % Party was placed on deputation during the field

season with the Madras Forest Departwent to complete the survey of

3 : H i f Nilmnbir
reserved forests on the eight-inch scale in the netghhourhood of 1

in the Malabar district of Madras.

Section VI of the Tinnevelly-Travancore bonndary
jdentified and traversed by No. 8 Party.

84. Trigonometrical Survey.—The Mayo Salt Mine at Khewra
(Punjab), was surveyed hy No. 15 Party for the Salt Depnr.tment,
(wide page 17). This was a special work not properly belonging to
the tusk of the Survey of India and its cost was defrayed by the Salb |

in Madras was

Department.,

85. Map Publication Offices.—A very large proportion of the
work of the Photo.-Litho. Office is for other Government offices, only
214/ of their ont-turn this year heing departmental, a speciul feature
heing the large amount of work done for the General Staff owing to the
war. In adidition to the usual large number of weather charts, a large
number of Treasury Bill forms and about a quarter of a million skeleton
border forms for Government Promissory Notes for the Second War Loan
were printed.  This Jatter form was designed in the Engraving Office by
Mr. T. Chorlton. For the Arclicologieal and other departents photo-
gravure and haif-tone photographs were also reproduced. The Drawing
Office prepured Railway, Mana-uvre, Royal Artillery Practice Camp and
many other speeial maps. 7

86. Mathematical Instrument Office.—The manufacture of
heliographs, prisinatic cotupasses Mark VII, secales, protractors, &c., was
continued  throughout the year. DPractically all repair and manufacture
work of u civil nature was put aside. Large numbers of metre staves and
chaing wers  manulactured and the stock of levels und theodolites was
tepleted to meet Mesopotumia’s demands.

This oflice also supplied instruments to wany Government offices
Provincial snd Dimperial.
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A surveyor of No. % Party was placed on deputation during  the field

season with the Madras Foreit Department to complete the survey of

reserved forests on the eight-inch scale in the neighhourhood of Nilambar

in the Malabar district of Madras.

Section VI of the Tinnevelly-Travancore boundary in  Madras was
identified and traversed by No. 8 Party.

84. Trigonometrical Survey.—The Mayo Salt Mine at Khewra
(Punjab), was surveyed hy No. 15 Party for the Salt Depar.tment,
(wide page 17). This was a special work not properly helonging to
the task of the Survey of India and its cost was defrayed by the Salb

Dizpartment. _

85. Map Publication Offices.—A very large proportion of the
work of the Photo.-Litho. Office is for other (overnment offices, only
214/ of their out-turn this year being departinental, a special feature
being the large amount of work done for the General Staff’ owing to the
wir, In addition to the usual laree number of weather charts, a large
number of Treasury Bill forins and ahout a quarter of a million skeleton
border forms for Government Promissory Notes for the Second War Loan
were printed.  This lutter forme was designed in the Engraving Office by
Mr. T, Chorlton, For the Archwological and other departinents photo-
gravure and half-tone photographs were also reproduced. The Drawing
Office prepared Railway, Mana-uvre, Royal Artillery Practice Camp and
many other speeisl maps, ‘

66. Mathematical Instrument Office.—The wanufacture of
heliogruphs, prismatic compasses Mark VII, scales, protractors, &ec., was
continued  throughout the year. Praetically all repair and manufacture
work of u civil nature was put aside. Large numbers of metre staves and
chaing were  manufactured and the stock of levels and theodolites was
fdoploted to moeot Mesopotamia's demands.

This office also supplied instruments to wany Government offices
Provincial and Dinperial.
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