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Survey of India.

GENERAIL REPORT,
1915—186.

From 1st October 1915
To 30th September 19186.

PART 1.—GENERAL REMARKS.

I.—INTRODUCTION.

1. The main parts of this report, as shewn in the “Contents"” on
the opposite page, are. Part 2—Work of Field Parties, dc., 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 X 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 topographieal survey
during the current year was 32,342 square miles; and that this brings
the total progress since 1905 to 438,833 square miles, leaving 1,382,767
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
alse the main framework of triangulation on which the Survey of India
is based.

4, Table IV on page 32 gives a list of the new publications. of the
Caleutta Offices during the year. A complete list of departmental publica-
tions  apart from maps, may be found in fthe 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 Indin.”

5. Progress in 'the\{igonometricaj Survey can only be assessed by a
study of the ¢ Records of e Survey of India” and the special publications
issued at Dehra Din. The General Report can attempt little more than
a brief abstract of the locale and nature of the different operatious.
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PART 1.—GENERAL REMARKS.

I —INTRODUCTION.

1. The main parts of this report, as shewn in the “Contents” on
the opposite page, are. Part 2—Work of Field Parties, dc., summarising
the operations of the field parties, grouped under appropriste headings;
and Part 3—Office Work, which gives a brief account of the year's progress
in the head-gquarters and other offices. Fuller details of these operations
are being published in Volume X 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 32,342 square wiles; and that this brings
the total progress since 1905 to 438,833 square miles, leaving 1,382,767
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 ia 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 based.

4. Table IV on page 32 gives a list of the new publications. of the
Caleutta 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 Ly 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 Din. The General Report can attempt little more than
a brief abstract of the locale and nature of the different operatious.
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GENERAL,~INTRODUCTION.

following events are notified :—

Two more Imperial Officers have been reverted temporarily to
military duty and the serviees of 2 more officers of the
Provincial Service have been accepted by the Army
Department during the year.

Owing to the shortage of officers the field work of the whole
department was again considerably curtailed.

The Survey party under an Imperial Officer which aceompanied
the tield-force in Mesopotainia continued survey operations
there. - .

The superintendence of the Assam Provincial Surveys on its
separation from the DBengal Surveys was taken over by
the Survey of India as an experimental meusure.

The control of the Magnetic Ohservatory at Kodaikanal was
transferred from the Survey of India to the Meteorological
Department, ‘ .

The following instruments which are of historical interest
but are no longer made use of in the Survey of India
were presented to the Trustees of the Victoria Memorial,
Caleutta, for exhibition in their Museum :—

(i) Troughton and Simms’ Grand or 36-inch Thecdo-
lite. 1830-1873.
(¢¢) Waugh's 24-inch Theodolite No. 1. 1846,
(iii) Ramsden’s Zenith Sector. 1802—1825..

Four plates and nine lithographic stones used in the production
of the first stamps of India in 1854 were presented to the
Royal Philatelic Society, London.

A new Population Map of India shewing the varying densities
of the population by rectangular compartments was designed
by Major E. A. Tandy, R.E. A

A survey was made of the boundary of the Imperial area at
Delhi..

The Hon'ble 8ir James Meston, K.c.s.I, LLD, V.D,
Lieutenant-Governor of the United Provinces visited the
Survey of India Offices, Dehra Din on 14th July.

The Hon'ble Mr, Claude Hill, c.s.1., ¢.1E, Member in charge
Department of Revenue and Agriculture visited the Survey
of India Offices, Dehra Din on 31st July.

The Hon'ble Mr. Mant, Seeretary to the Government of India,
Department of Revenue and Agriculture, visited the Survey
of India Offices, Calcutta on 28th and 29th of January.
He also visited the Survey of India Offices, Dehra Diin on
27th and 28th March and on 31st July. o



.GENERAL—ADMINISTRATION AND PERSONNEL. 8

IL—ADMINISTRATION AND PERSONNEL.

7. The actual cost of the department for the financial year ending
81st March 1916 and of the 2 previous years is shown below:— '

1913-14, 1914-15. | 1915-16. | Remais. -
R, Rs. E+.
Gross webual cost . ..|  35,30,08 | 83,32.541 | 30,17,349°
Deduct receipts and c¢redits G§,35,982 9,48,397 8,47,459" | * These figures
- . . - are not final,
Net actual cost .l 25,904,086 23,84,144 | 21,69,890°

8. Colonel Sir 8. G. Burrard, K.c.s.I, R.E., F.R.S., administered the
department throughout the- year.

9. In the Imperial Service the following losses occurred:— Captains
P. (. Huddleston, RE., and J. A. Field, R.E., were killed in action on
95th March and 13th July respectively. Captains G. F. T. Oakes, R.E,
and E. C. Baker, R.E, died on 15th July and 19th September respectively,
from wounds received in action. Captain R. L. Almond, n.E, who
had been reported as wounded and missing on or about 28th October
1914 was reported as having been killed on or about that date.
Captain E. B. Cardew, R.E, was reported as wounded and missing on
26th September 1915. The total number of Imperial Officers temporarily
‘reverted to 'wmilitary duty on account of the war is now 36 and the total
casualties to date in killed, died of wounds or missing are now 7. Colonel
W. J. Bythell, R.E, retired from the service on 23rd May 1916.

In the Provincial Service Mr. W. Skilling died on 9th October 1915,
and Mr. T. Shaw, a retired officer who was re-employed on special duty
in Assam, also died on 24th March 1916. Messrs. P. J. Barrington, and
Kanak Singh retired; Mr. W. E. Johuson, who was employed under the
CGovernment of Burma and Mr. C. G. Lee, who was employed under the
Government of Bengal also retired. Messrs. W. Newland and B. M. Berrill
who are employed under the Government of Bombay are seconded in the
Survey of Indis. Mr. O. J. H. Hart who was employed under the
Government of Bengal has reverted to the Survey of India. The total
number of officers of the Provincial Service whose services have been
accepted by the Army Departwent is now 21. Out of thess one has
‘been killed in action and one has since reverted to the Survey of India,

In the Upper Subordinate Service 1 officer was discharged, 3 proba-
‘tioners were confirmed and 2 probationers were appointed, also 3 surveyors
were proumoted into this service from the Lower Subordinate Service.

Mr. R. Taylor, Manager, Photo. Section, Photo.-Litho. Office died on
'11th October 1915. Senior Sub-Assistant Surgeon Thakur Singh, attached
to the Trigonometrical Survey Office died on 14th May 1916. Mr. Hira
Singh, Rai Sahib, Head Assistant, Trigonometrical Survey Oflice retired.

The total strength of the department at the close of the Survey
year was 45 Imperial Officers, 120 Provincial Officers and 46 Upper
Subordinates besides specialists, elerks, lower subordinates and menials;
but the number of officers of the first two services actually employed
in the department were 16 Imperial Officers and 101 Provincial Officers,
the remainder being on military duty.



4 GENERAL.—ADMINISTRATION AND PERSONNEL.

10. The following Honours were conferred on members of the

department during the year:—
To be Brevet Lieutenant-
Colonel.— Mujor C. M. Browne, D.s.0,, RE.

To be Companions of the
Distinguished  Service

Order.— Captains 8. W, S. Hamilton, k.E. and A. Al
Chase, R.E.
Military Cross.— Captain H. J. Couchman, R.E.
Cross of “Chevalier de la
" legion dhonneur.”"— Brevey Lieut.-Colonel C. M. Browne, D.S.0., R.E.
Mentioned in despatches.— Lieut.-Colonel F. W. Pirrie, 1.A. (thrice
mentioned ).

Major H. H. Turner, 1.E.
Brevet Lieut.-Colonel C. M. Browne, D.5.0., R.E.
{twice mentioned). '
Captain E. B. Cardew, R.E.
s A, A, Chase, D50, RE.
» K. Mason, R.E.
»  H. E. Roome, R.E.
Surveyor Laltan Khan.

- Muhamnmad Khan.
Insignia of * Officer of
the Order of the Crown

of Italy."— Major H. Wood, n.E.
Kaisar-i-Hwnd Medal of '
the Firvst Class.— Mr. F. R. Vandyke, Manager, Litho. Section,

Photo.-Litho. Office, Calcutta,
Kaisar-i-Hind Medal of

the Second Class.— Mr. Sher Jang, Khan Bahadur, Sub-Assistant
Superintendent, Upper Subordinate Service.

Title of Rai Sahib.— Mr. Jamna Prasad, Sub-Assistant Superintendent,
Upper Subordinate Service. .

' ” » Bam Prasad, Sub-Assistant Superintendent,

Upper Subordinate Service.

, Ishan Chandra Deb, B.4., Head Computer,

Trigonometrical Survey Office.

Mr. A. J. A. Drake, who is a member of the Mussoorie Voluntesr
Rifles and is employed on military duty, bhas been promoted to 2nd-
Lieutenant in that corps and appointed a temporary Lieutenant in the Army,

Mr. J. C. St. C. Pollett, who is 2 member of the Bangalore Rifle
* Volunteers, has been promoted to 2nd-Lieutenant in that corps.

The medal for long service and good conduct was bestowed on
Sub-Conductor W. Smith, (India Miscellaneous List), Draftsman, No. 6
Drawing Office, (Army Section).

. The - Volunteer Long Service Medal was bestowed on Messrs. H. W.
Biggie, J. C. St. C. Pollett and R. C. Hanson.

11. The following table shows the distribution of officers during the
year: the names of officers on deputation to local Governments are omitted..
Several names occur more than once on account of transfers from one
office to another:— '

-
-



GENERAL.—ADMINISTRATION AND PERSONNEL. 5
TABLE I—-DISPOSITION OF OFFICERS, 1915-16.
SURVEYOR GENERAL OF INDIA—Colonel Sir Sidney (. Burrard, K.C.5.1,, R.E., F.R.5,
Lower

Imperial Officers. Provincial Officers. Upper Subordinates.

Subordinates, Jre.
Surveyor General's Mm;orc  GUDLET, BuE.  cvees veeevseeiee v veeneeeee i e
Major L. c. Thuillier, 1.4.

aerbamaar

Major H. H. Turner, R.E.
Captain W, E. I’u’ry, R.E.

»
"
»

fHce,
No. 68 Drawing Lieut.-Colouel C. L, Robertson, Mr. Asmat-ulinh KBan, B8, wivenriincesisssmeesnsssens %5 Europenn
QOffice, Simla. ¢.M.6., R.E. ,, A,B.Hunter Drattsmen,
! Major C. J, Arbery s A AL Greham 4 Printers.
23 Indisue Drftamen
and Clerks.
Basrah Survey P&rty Licut.-Colonel F. W. Pirrie, r.A. Mr. J. MeCraken ....conee Mr. Hamid Gul .....eceven-. verrees 23 Burveyors, &e.

B. T, Wyutt
W, H. Strong
A. J. Booth

Office, Calcutta,

& Orisse Drawin

Office, (Imperial

Stendard Meapping
Section).

Map Publcation e

Bengal & Bihar e

Mr.

Mr.

M. Gastaud ..ceiinimrier convuninecnnns

E. G. Hardinge ........

Baemrr LG LR AR aRB Y

SUPERINTENDENT, MAP { Lieut.-Colonel W. M. Coldstream, B.B. (Temporarily reverted to military duty).
PUBLICATION— { Lieut.-Colonel C. H. D. Ryder, ¢.LE., D.5.0., B.E.
Imperial Officers. Provinctal Officers. Upper Subordinates. Lorwer

Subordinates, dc.

No, 1 Drawing Major H. L. Cresthwait, ..  Mr. T. W. Babohau .iuiiis severrerssrnnae . -
Office, Map Recor b, P, Williams
and Issue Cffice and » M R <
Engraving Office, " B.C. Byrne
Calcutta. » A.C. Bose
a P S jmnpuon
» P.N.Sur
w D K. Rennick
s AL A, Grabnum
5 Jiya Lol Sahgal
Photo.-Liitho. Major H, McC. COWIR, BUE:  wee seceesserceesvsnursonssssnvesessbemmass  arseeselases sasassass s0s sts bas avtans st sss sas  sessemsessnsresorssessr ses ase
Office, Calcutta.
MAathematiCAl I~ MBI T\ AL FErTIEr oiiimonreeiis srrceveirers osssrseseesesiassestastosh svsetboshest sabebssntsis sebonsses sabapboss st asesssoss vessrsssssen sen ranans
strument Office,
Calcutta,

SUPERINTENDENT,
NORTHERN CIRCLE—

{

Imperial Officers.

Provincial Gfficers.

L

Colonel W. J. Bythell, =%, up to 22nd November 1915.
Lieut.-Colonel C. L. Robertson, C.M.G., B.E,, from 23rd November 1915,

Upper Subordinates.

Ahmad
Daulnt Ram Vohra

Lower
Subordinates, £¢.

No. 3 Drawing .o ML J A, FreeTin cuseniiiner tmasascrsasssssostansirnsnsnssient susensone 20 Drtftsmen, &e.
Office, Musaoorie. " E. B Wes
Major E, A. Tandy, R.E. . ...... Mr. B. R, Hughea .. Mr, Sher Jang, E.B...crvemsurnene 38 Surveyors, &e.
Ng:zs%n}:?‘rty"" ......... ’ ¥ n G.J.S. R ;s Natha Sm;zh B.9, !
and ”» }I; 3 E Kenny " .}_}-‘nnak gh.mc:i Puri, B.A,
. anson wmna Prasad, R.5,
N.W.F P, s :: o
, Jogdeesh Prasad Vastav—Under training,
tovevires wensserssrensrrraerosmserenssneraresesrerees M2 Bo R, Hughes ......ow. Mr. Chuni Lal Kapur... . 30 Survsyors, &e.
Ng;”?jﬂfarty,.. T » T.W. Babonau sy Ghalam Hasan—Under trmmng_
and » FK B. kPé)WE}l (Retired
G i ANA ingh (Retire:
Rajputana. ” 215t March 1916)
s R. E. Saubolle
»  J. H. Johnson
» J. Al Calvert
No. 3 Party,...... vaae - .. Mr, H. H. B. Hanoby ...... Mr. Mahomed Lutf All ... B3 Burveyors, &¢.
United Provinces. y»»  E. J. Biggie s Muhammod Huea!
5 A, M. Talati 5 Amir Aldul Sn.]nm Matlub ]
. H. T. Hughes Ahmud—Under training,
»» G. E. R. Cooper
5, Mogimuddin
......... et .. Mr, H. W. Bigpie .........o. Mr, Mohammad Hurain Khan... 28 Burveyors, &c.
N?I;ni'dPPar’gE?;’ces o H. P. D, Morton » Daulat Ram ¥ ohr—Under training,
and n 4. C.C. Lears
Nepal., ,» Duni Chand Pari
No. 20 Party....... P eerieeeveresnnerns . Mr A, BEwing .....oocoeeeree. ME. Dhammu... e cvnnssnisicssneen 23 Surveyors, &e.
Peshirwar, Rawalpindi, » 0. D Juckson
Bakloh, Juliwndur
San@war, Simla, ( N. I
Lines}, Kialka, Fort
Lockhart, Hmrgu. Thal,
Bavuw, JThelwm, Si&!ko{',
Upper and Lower To
Chaman and Nummach,
i i - i ivaseosses Mr, Maya Das Puri, B.8. .. Mr. Parua Ram ., .74 Sllrvﬂynm &e.
Riverain Detach= wwowewivesine B ¥ ’ s Lakehmi Dutt Tnshl 8 Naib Tahsildars
ment, , Yidya Dhor Chopm and Kanungoes,
Punjab. ' ! &e.
3 Tmam Din . 7 Surveyors
Simla BULTAY oo ivensimmmetenssnr s Mr. C. E. C. French......... Mr. ; yors,
F. C. Saint Jagdeesh I’rusa.d Vastay
Deta'chment’ » :,' Ghulam Hasan
Simin. ? Amir Abdul Salam Matlub

Under training.

# Includes Army Section.
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TABLE I-—(Continued).—DISPOSITION OF OFFICERS, 1915-16.

No.
Office, Bangelore.

No. 5 Party,.......oc.on
Berar, Central Tudia
and
Central Provinees.

No. 6 Party,...
Bunlmrj
. and

Hiplerabad.

No 7 Pa.rty, ............

No. 8 Party,...
Meridyars.

Training Section;::.
Mysove,

SUPERINTENDENT
SOUTHERN OIRGL

- Jmnperial Officers......-.

soMudnags e e

4 Drawing... coosessees

. Major L. C. Thuillier, 1.4.

JUoN Mr

n N
. Mr. J. O'B. Donaghey ...... Mr. Damadar Khadilkur .........
,, F. C. Dileher
e Mr. P. R, Anderson ... Mr. Ekmath Battu .
s P Keonewy ., ltam Nwuyan Hastir
. B. Al Mever Nabidnd Khan
,» Huji Alwdnl Rahim, &8, ,, Masud Klun
,» F. B. Kitchen
,, Munshi Lad, 8.4,
AL 8. Ganesa Aiyar
. 4. C. 86 C. Pollett
s K. 8. Gopalachirl, Bk e
. Mr, WM. Gorman ... Mr, Abdnl Hakk, x.s. .
,» 8. F. Norman ,, Kodundera Mandarma
» H. B Simons s P- 3. Vengusvami
w Y. W, Morton . 5 Shib Lal
. O. West ,,  H. Namsimhamurti Rao
,, H. H. P. Batterfield |, Shaikh Mubammad
. X.8. Haribaru Iyer Salik
E. N. Natesan, B.A.
Pulin Behuri Roy
5y Jitendru Mohan
Mukerji
. Mr. W. F. E. Adams ..., Mr. Aunsntarao Dhondiba ...,
MO Malwdeva Madaliar, Mandhre, R.5.

Provineinl Officers. -

J. H.
. P. Walsh
P. . Anderson

MAe o,

LH

Nichol....ooooeoo My,

}—Colonel T. F. B. Ronny-Tailyour, C.8.1., R.E

Upper Subordinates.

B. V. Narayana Kao ...

K. Numyonasvami,
Chetti
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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 different 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 redue-
tion of the scale of survey of certain sparsely populated areas of India.
This will greatly reduce the area of survey on the ome-inch scale and
consequently accelerate the rate of progress of topographical surveys shewn
in Table II below. In order to give a better idea of what work actually
lies before the department, it may be remarked that of the area remain-
ing for survey about 620,000 square miles are likely to be surveyed on
the half-inch or smaller seale. -

Table II.—Progress of Topographical Surveys since 1905.

. | - Northern | Southern | Eastern
Survey year. Scales of Survey. Civele. Circle. Cirolo. TOoTALS,
8q. miles, | 8q. nriles. | 8q. miles. | Sq. miles.
1905-08 ... | Mostly 2-inch and 1-inch 6,278 1,660 10,522 18,260 -
1906.07 ... ditto 7,619 7,666 8,659 23,844
1907-08 .., ditto s 14,530 9,256 12,431 86,217
1908-09 ... ditto res 18,624 12,526 11,542 42,692
1909-10 ... | Mostly 1-inch 7 23,833 12,532 9,736 46,101
1910-11 ... ditto 27,528 13,171 9,218 49,917
I1911-12 ... ditto s 23,852 9,115 10,654 43,621
1912.12 ... | Mostly 1-inch and }-inch 28,192 13,349 11,836 53,377
1913-14 .., ditto 25,052 15,844 14,890 55,786
1914-15 ... ditto 12,334 19,286 5,056 36,676 l
1915-16 ... ditto 8,168 17.243 6,931 32,342
Total Areas completed to date ... 195,910 |131,648 |111,275 | 438,833
Approximate areas for the whole| 750,000 |542,800 |528,800 |1,821,600
tonographilcal programme.
Approximsate areas remaining for|554,090 411,152 |417,525 (1,382,767
survey.
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Table III—OUT-TURNS and COSTS of Topographical Surveys, 1915-16.

COST OF
PARTY and LOCALITY QUT-TURNS. SURVEY AND
¥ ‘._ ,‘ 1Ty
At . L MAPTING. REMARKS.
Character of Country. Scale and Class of Survey. Arens Totals Total Cost-
on ench | on all ats vates
Senle. Senles, | 0% '
8q- miles. Rs. Kes. NORTHERN
: _— -—— per aq. CIRCLE.
No. 1 Party—~Kashmir, fammu and Novth-West Frontier mile,
Province,
Open, parily eultivated, plain and 4-inch Military Survey 64
barren hills. .
Wooded valleys and mountainous 1-inch Survey 588 703 169,416 (w) 18”7 ita) Excludes Rs. 841
and rugged hills, . J to for B'k:;“hrq t'“ﬁ,
Ditéo ditlo $-inch Revision Survey 51 e Torest
Survey or a total
of Rs. 146 which
will be recovered
No. 2 Party—Punjeb and Iijputina. trom the States
- concerned and re-
Saned hills with occasional rocky l-inch Suwrvey ... 1,602 funded.
ou,fcroj},q, : } 2,645 62,944 o) 18'6 (6) Excludes Rs, 45
Ditto ditlo . l-inch Revision Survey 1,048, g?ﬁﬁﬁ?f‘&fnﬁf
g‘ing done for the
Dxecutive  Dngi.
. ) uneer, Lower Dari
No. 3 Pa.l“ty—Umfed Provinees, Doib Cannl, Bal-
loke (Pnujab),
Open and wooded plains and weoded l-inch Revision Survey 2,152 y }flll"'l‘l’l,’d will be re-
hills. '
Wooded hills . 2-inch Survey ree 391,| 3,088 |1,10,334 322 |9 )T nelodes Ra.
Ditto . 4-inch Special Forest Suu'ey a0 fr) g?7.:l:-tmnlafﬂctc<?:$;:
Wooded hills and woodml pl(mzs ... 4-inch Supplementary Specml 495! survey  debitable
Forest Survey. to Rimmagur mul
No. 4 Party—United Provinces and Nepal. Kumaun  Forests,
) Tuited Provinevs.,
Densely forest-clad hills and fairly l-inch Survey ... 130
open plains. .
Faurly open plains -.. 1l-inch Resurvey ... goo (! 1,732 |51.010 16'8
Ditto ... 1-inch Revision Survey 802
TOTALS, NORTHERN CIRCLE:— 8,168 sq. m. Rs. 203,704 (%216
Sq. miles. Its. ks, SOUTHERN
— persq. | CIRCLE.
_ . mile. ~
No. & Party—Berir, Central India and Central Provinces.
Forest-clad hills . 2-inch Survey 64 64 1525010 2384 (di EL§;1111(1€-»;*]{§.
5,821, cost of }.
No. 6 Party—Bombay and Hyderabad. iuH{I liﬂﬂm)iﬂg. bat
d 2 st of
Va-rgd, nmostly 1m:§ul«iing . i-lncg Survey 9,586 Ifwiﬂéﬁ?ntii?i v
ttéo itto - -inch Survey 9 . ‘
Rocky hills, wooded . li-inch Survey L 2(1)} 11,177 11,81,724 118
No. 7 Party—Madras.
Rocky kills and cultivated plaing  l-inch Survey 52997
Forest-clad halis ... l-inch Supplementary Survey 715 8,002 2 188
Wooded hills and Madras City ... 2-inch Survey ” Téa ! 1.12,848
. — M . . .
No. 8 Party—>Madras Nil, Nil, {20,084 (=) |Infinity| (~» Excludes Rs.
- 20,615, cost of }-
inch mapping, but
includes cost  of
triangulation.
TOTALS, SOUTHERN CIRCLE:— 17,243 sq.m. Rs. 270,865 CO% 149
e
Sq. miles. Rs. Rs. Eé%STERN‘—
—7 per sq, RCLE.
No. 9 Party—Bengal, mile.
. No detail survey was
No. 10 Party—Upper Burma. undertaken by this
Mostly Rilly and thickly wooded ... }-inch Survey .| 300 party.
Ditto ditto ... 1-inch Survey ... . 2,220
Ditte ditto - 1l-inch Revision Survey . 65 2,857 1,54,892 542
Ditto ditto - i-inch Reconnaissance Survey... 50
Ditto ditto . 2-inch Swvey ... w222
No. 11 Party—Upper and Lower Burma. :
Densely wooded hills and swamp l-inch Survey . (1,382
vegetatiorn, - .
Ht'g’f- hills densely wooded . 2-inch Survey m 295 1'795 1!22|69;5_) 683 m]f;ﬁf L\l'.;dnis Itqt
Ditto ditto . 4-inch Specinl Forest Survey 128 of Muymyo 1(521:.1\1:-
' ing  Office Imt
. ;lleludes Rai 18,24
or  spe f
No. 12 P&rty—:xlssaTJL. i(‘-:l“'f“}?w“&l:loblgﬁﬁ
Densely wooded hills and open and 1-inch Survey ... 1,805 ment_ oo Depast:
high grass-covered plains. } 2,270 11,32,761 58'3 | (@) Incindes 1-54 xq,
Denacly wooded plains and hills  2-inch Survey .. 474w il‘:.'ﬁs of unreserved
i
. " TOTALS, EASTERN CIRCLE = 6,931 sq. m. Rs. 4,10,350 (igig 592
GRAITD TOTALS:— 32,342sq. m. Rs. 9,83,919 Cost- 304

rate
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\ : NORTHERN CIRCLE (it index map No. 1).

13. No. 1 Party.—This Party surveyed an area of 639 square miles
in the Udhampur district of Kashmir and Jammu State. OF this area,
588 square miles were of new survey on the l-inch scale and 51 square wmiles
were revision of the published Atlas sheets. The reduced area of survey
is due to the curtailinent of programme of field work.

The country surveyed varied from 5,000 to 18,000 feet in altitude
and consisted of well wooded walleys, above which lay glaciers and, in
places, inaccessible clifls.

An area of 64 square wiles was surveyed in the Peshawar district,
(vide page 17).

14. No. 2 Party.—This Party surveyed a total area of 2,645 square
miles on the scale of one inch equal to one wmile in the districts of
Hissar, Rohtak and Gurgaon of the Punjab and in the States of Jind,
Pataudi, Dujina, Alwar, Bikaner, Jaipur, Loharu, Nabha, and Patiila.

The ecountry surveyed was undulating and was covered with sandhills
and with occasional rocky outerops.

In addition, triangalation and traversing of 1,260 square miles and
313 linear miles respectively were carried out for future half-inch detail
survey in parts of Alwar, Bharatpur and Jaipur States.

The head-quarters of the party did not take the fisld.

15. No, 38 Party. —This Party lsurveyed an area of 3,088 square
miles on all scales, in the Meerut, Bijnor, Moradabad, Almorda, Garhwal
and Naini Tal districts of the United Provinces and Rampur State
(Rohilkhand), Of the above area, 2,152 square miles were revision survey
on the l-inch seale, 391 square miles comprised a 2-inch survey of reserved
forests and contiguous areas, and 50 square miles were a special 4-inch forest
survey. TFor future special {orest surveys on scale 4 inches to a mile,
260 square miles were triangulated, and 512 linear miles traversed in
advance. 454 linear miles and 485 sguare miles were also traversed and
triangulated respectively, in advance, for future 1-inch survey. A supple-
mentary survey was also carried out over an aren of 495 square miles,
_in the Ramnagar Forest Division ( Western Circle ).

The southern half of the area surveyed is practicaly flat, except for
the presence of a series of low sandy ridges; dense forest growth was
met with along the foot-hills of southern Garhwal, and in paris of the
Kiashipur fahsid and Bhibar, of district Naini Tial. The northern half
consists of densely forest-clad and intricate hills, the greater part of
which is reserved forests. '

18. No. 4 Party.—Two detachments of this Party surveyed a
total area of 1,732 square miles on the seale of 1 inch to 1 mile in the
Azamgarh, Fyzabid, Gorakhpur, Basti, Jaunpur, Sultinpur and Bahraich
districts of the United Provinces, and in Nepil State. The area in the
" United Provinces consists of flat plains which are well cultivated. Orchards
contsining mango trees are numerous, hut there are no forests, though
scrub growth occurs in some places. Village sites are numerous. The
Gogra river runs through. a portion of the area that came under survey.

The area in Nepal State, slightly over 100 square miles, lies in the
{arai along the border of the Bahraich district, and consists of fairly
open plains and low hills very densely clad on their lower slopes, the
summits and upper slopes beiny covered in spear-grass.

In addition, an area of 107 square miles of triangulation was done
in Nepil to enable the detail survey to be carried out.
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17. Recess Work.,—Of the current and previous season’s survey the
fair mapping of 35 sheets for publication on the 1l-ineh seale and of 2
for publication on that of }-inch, remain for completion on 30th September
1916; also that of 7 sheets of forest surveys for publication on the
2-inch scale.

Nos. 1, 2, 3 and 4 Parties have dealt during the year with 33 half-inch
sheets drawn from published modern one-inch sheets, and of these, 7 sheets
have been sent for publication. These numbers are additional to those
of sheets dealt with, and sent for publication, by the Circle Drawing
Office.

18. The cost-rates given in Table III against the parties of the
Northern Circle have been based on detail survey and mapping of all
kinds carried out during the year under report and on triangulation and
traversing partly of previous seasons and partly of the current one. They
have been swelled by the inelusion, in the expenditure of the parties, of
the cost of carrying out the fair mapping of the Basrah Survey Party.

19. Particulars of further special work done by No. 2 Party is given
on page 40, and of that done by No. 1 Party, No. 20 Party
{Cantonment), the Punjab Riverain Detachment and the Simla Survey
Detachment on pages 17 to 19.

SOUTHERN CIRCLE (viic index map No. 2).

- 20. No. 5 Party.—This Party surveyed an area of 64 square miles
of reserved forests in the Buldina district of Berar and in the Nimir
district of the Central Provinces, and triangulated an area of 3,853 square
miles in the Bhopil, Dhir and Indore States of Central India and in the
Bethnl, Hoshangabad and Nimir districts and the Makrai State of the
Central Provinces. The country surveyed consists of wooded hills. The
 majority, including the head-quarters, of the party remained at Bangalore
throughout the year and was principally employed on the fair-drawing of
half-inch sheets compiled from one-inch maps. 7

21. No. 6 Party.—This Party surveyed an area of 11,177 square
miles in the Ahmadnagar and Sholapur districts of Bombay and in the
Aurangabad, Bhir, Bidar, Nander, Nizimibad, Osmianabid, and Parbhani
districts of Hyderdbad, and triangulated an area of. 13,961 square miles
in the Bijaipur and Sholipur districts and the Akalkot State of Bombay
and in the Afraf-i-balda, Bidar, Gulbarga, Mahbibnagar, Medak, Na]gon‘da
and Osminabad districts of Hyderabad. The country surveyed is of a

varied nature, rising abruptly from the Godavari river into a range of
rocky hills which slope away gently southwards to the well populated and
undulating plains of the Dbasins of the Bhima and Minjra rivers. The
greater portion of the area surveyed is in Hyderabid and was mostly
surveyed on the half-inch seale. _

22. No. 7 Party.—This Party surveyed an area of 6,002 square
miles in the Chingleput, Chittoor, Cuddapah, Madras, Nellors and North
Arcot districts of Madras, and triangulated an area of 10,041 square miles
in the Cuddapah, Guntiir, Kurnool and Nellore districts of Madras. The
country surveyed includes portions of the Eastern Ghits and of the
cultivated plains of Madras along the sea coast. The confused hill system
of the Eastern Ghits consists of fairly high forest-clad hills, of lower
rocky bhills devoid of vegetation and of detached hills with low expanses
of cultivation between them.
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23. No. 8 Party.—This Party triangulated an area of 3,825 square
miles in the Tinnevelly and Rawmnad districts of Badras. The country
triangulated was very flat and was intersected by a net work of bunds,
dykes, supply channels and tanks, dense groves of trees surrounded many
of the villages. The majority, including the head-quarters, of the party
remained at Bangalore throughout the year and was principally employed
on the fair-drawing of half-inch sheets eompiled from one-inch maps.

24, Training Section.—This Section took the field in the Kolar
distriect of Mysore. 19 pupil surveyors received instruction in topo-
graphical surveying.

25. Recess Work.—The whole of the area surveyed this year by
the Southern Circle should be fair-drawn by the end of 1916.

EASTERN CIRCLE (vide index map No. 3},

26. No. 9 Party.—This Party traversed an area of 1,504 square
miles in the Burdwin, Hooghly, Nadia and Jessore districts in advance of
detailed topographical survey. 2,707 points such as trees, temples, &e.,
were fixed by intersection with the theodolite from 1,589 stations along 652
linear miles of traverse. The traverse work was based on stations of the
Caleutta Meridional Series of the Great Trigonometrical Survey. The country
is flat and featureless except for the numerous bils and rivers that intersect
it in all directions. '

, No detail survey was undertaken by the party during the year, but
the greater portion of it was employed on half-inch mapping at Shillong.

27. No. 10 Party.—No. 10 Party surveyed an area of 2,857 square
miles in the Katha, Upper Chindwin, Myitkyind and Putao distriets of
Upper Burma and the Tavoy and Mergui districts of Lower Burma, including
350 square miles in unadministered territory of which 50 square miles were
reconnaissance survey, 2,000 square miles were triangulated in the Myitkyina
and Putao districts.

The country surveyed in Upper Burma consisted of thickly wooded hills

rising over 4,000 feet above sea level and cut up by numercus low lying
valleys. ,
In Lower Burma the country surveyed lay between the. sea coast
and the main range forming the western watershed of the Tenasserim river,
together with a number of islands lying off the coast. It varied from the
steep densely wooded hills along the Tenasserim watershed which were over
6,000 feet high, practically uninhabited, and with no communications, to
the flat alluvial land covered with villages nearer the sea, whilst the sea coast
was everywhere fringed with mangrove swamps.

28. No. 11 Party.—No. 11 Party surveyed, on the 1-inch scale, in
the districts of Tavoy and Mergui, Lower Burma, an area of 1,312 square
miles, specially required by the Burma Government, in connection with the
Wolfram Mining Industry. 580 square miles were triangulated in the Mergui
district. In the districts of Mand:ﬂuy and Kyaukse, and the Northern
Shan States, Upper Burma, an area of 433 square miles was surveyed. Of
this area 70 square miles were surveyed on the l-inch scale for the
preparation of the Artillery Practice Camp Map, required by the General
Staff, Burma Division: 285 square miles were of 2-inch survey, and 128
square miles special 4-inch scale survey, of reserved forests. The country
surveyed varied in elevation from sea level in Mergui to 4,800 feet in Upper
Burma, and was almost entirely covered with dense forest growth, and
grass jungle, which made progress slow and difficult.
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29. No. 12 Party.—No. 12 Party surveyed an area of 2,279 square
miles on all seales in the Sibsagar, Lakhimpur, Nigi Hills and Darrang
districts of Assam and earried out 884 linear miles of traversing. Of the
above area 472 square miles comprised a 2-inch scale survey of reserved
forests. The country under survey consists mainly of the alluvial plains
of the Brahmaputra valley and a small portion of the Niga Hills which
are densely wooded. In the plains considerable areas are devoted to the
growing of tea and paddy; where not under cultivation the country is a
mass of tree, cane and high grass jungle and is to a large extent flooded
throughout the rainy season. ' ‘

30. Recess work.—There were no arrears of mapping of the previous
season’s survey on 30th September 1916 hut of the current season’s survey
5 sheets remain to be completed as regards contours only.

Nos. 9 and 11 Parties huve dealt with 49 half-inch sheets prepared from
one-inch modern published sheets ; 20 of these have been sent for publication.
These numbers are additional to those being dealt with by the Circle
Drawing Office. At the end of the year there were 39 sheets not yet taken
up for which material (i.e., modern published 1-inch sheets) is available.
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IT.—FOREST SURVEYS.,

31. During the year 1915-16, the forest surveys have, as usual,
been earried out by the topographical parties of the Survey of India. In
the majority of cases the surveys were executed on the scale of 2 inches
to the mile, but in some few instances the work was done on the 4.inch

and 1-inch scales.

NORTHERN CIRCLE.

32, Western Circle, United Provinces (Ramnayar  Forest
Division).—28 printed sheets of this division were revised, and roads,
boundaries, &e., inserted ; the area dealt with was 495 square miles.

33. Kumaun Circle, United Provinces (Nuini Tal District
Forest Division).—48-307 square miles of reserverd forests were surveyed
on the 4-inch scale, this area comprised the Kosi forest range and the
Mahrora block of the China forest range. Latauli forest was also surveyed,
for the Imperial Bacteriologist, on the 4-inch scale, area 1'4 square
railes.

137 square miles were triangulated for future surveys on the 4-inch scale.

505 linear miles were traversed in connection with the Naini Tal
district forests, for survey on the 4-inch scale.

(Southern Gorhwal Division).—158 square miles were surveyed on
the 2-inch scale.

SOUTHERN CIRCLE.

34. Central Provinces (Berdr Circle)—Five reserved forests, of
a total area of 54 square miles, were surveyed on the 4-inch scale; a
skeleton plane-table boundary survey of the outer boundaries, on the
4-inch scale, was also carried out.

The reserved forests surveyed are known as, Partabpur, Gogaipur
and Jholpura-Dongarla, of the Nimar forest division, and Raipur block
and Ambibirwa of the Buldana forest division.

The detaill and boundary surveys were carried out by plane-table
interpolation and traversing, based on points fixed {rigonometrically.

Trigonometrical heights were supplemented by heights obtained from
observations taken with the clinometer.

35. Madras Presidency.—Seven reserved forests comprising a
total area of 2%:34 square miles were surveyed, on the 2-inch scale, by
No. 7 Party, during the year. The names of the forests are as
“follows :— ’

Satyavedu and Ambakkam reserves in district Chingleput; Chittapira
Extensions A and E, B, C, and Basavipalli Extension B, in Chittoor
district ; Thunakonda reserve in Cuddapah district.

Plane-table traversing was ‘resorted to for main streams and forest
boundaries, but interpolation based on trigonometrical points was
obtainable everywhere.

EASTERN CIRCLE.

36. Upper Burma (XNorthern Forcst Cirele}.—No. 10 Party surveyed
the Indawgyi, Namma and part of the proposed Mokso reserves in the
Myitkyina division, and the Namaw and Nankobin reserves in the Mansi
division, amounting to 222 square miles, on the 2-inch scale.
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37. Upper Burma (Southern Forest Circle). (Mandalay
Divigion).—No. 11 Party carried out the detail survey of the Baw
and Baw Extension reserved forests on the special scale of 4 inches to
the mile. The total aren surveyed was 128 square miles, the cost,
Rs. 18,296, is debitable to the Forest Department. In addition to
the above, 116 square iiles of survey on the 2-inch scale of the
reserved forests of Taungbyo, Sakangyi, Zibingyi-Tonbo, Kywetnapa and
Nyaungdauk, were carried out thus completing the survey of the forest
areas round Mayuiyo and environs. ‘ '

(Meiktila Division).—Detail survey om the 2-inch scale of a part of
the reserved forest of Ye-amen, comprising an area of 169 square miles,
was also undertaken; but the work was not completed owing to the
party having to undertake special surveys in Mergui, in conuection
with the Wolfram Mining Industry.

(Tenasserim Division.).—A total area of 128 square miles, in the
reserved forests of Kaleinaung, Heinze and Panadaung, was surveyed
on the 1l-inch scale as part of the I-inch programme of topographical
surveys.

38. Assam.—No 12 Party carried out, in the course of ordinary
topographical operations, the survey on the 2-inch scale of the
Nambar (balance), Rengma, Diphu, Daiang (balance), Kakadanga, Desai
Valley, Disai and Holongapar reserves, embracing an area of 472
square miles. In addition, in the MNambar reserved forest, only that
portion of the area thrown open for settlement (situated between the
Horupani-Niojain road and latitude 26° 15’ 0”') was surveyed on the
l-inch seale, the Forest Department being of the opinion that this
scale would meet all requirements.

The exterior artificial boundaries of the following reserves in
the Sibsigar and Lakhimpur districts, awmounting to 128 linear
miles, were traversed by theodolite on the 4-inch scale :—

Nambar (part), Disai, Holongapar, Abhaipur, Panidihing, Diroi and
Dihingmukh. ,

The Sola reserved forest could not be traversed owing to a change
in the posifion of its boundary which had not been demarcated, and
the Jokai reserved forest was not traversed owing to bad weather.

39. Andaman Islands.—No forest surveys were carried out in
the Andamans during the year under report.
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IIL—CANTONMEXT AND LARGE-SCALE SURVEYS.

40. No. 1 Party.—During the year under report a detachment
was employed on the survey of an urea of G4 square miles on the seale
of 4 inches to a mile near Shabkadar, in the Peshawar district.

The couniry surveyed consisted of open, partly cultivated, plain, aund
barren hills.

The map was drawn in 3 sheets and was sent for publication.

The total cost wus Rs. 11,486, and the cost-rate per square mile
of survey and mapping was Rs. 17¢5.

4]1. No. 20 Party (Cantonment).—During the year under report
the Party was employed on the survey of the cantonments and military
stations of Peshawar, Rawalpindi, Bakleh, Jullundur, Sanawar, Simla
(Native Infantry Lines), Kilka, Fort Lockhart, Hangn, Thal and Bannu
on scale 16 inches to a mile; and on that of the bazars of Peshiwar,
Riwalpindi, Bakloh, Jullundur, and Bapne on scale 64 inches to a niile.
The triangulation and traversing of Rawalpindi, Fort Lockhart, Hangu and
Thal was completed during the year; and Jhelum, Sialkeot, Upper and
Lower Topa, Chaman and Nimach have been traversed in advance for
geason 1916-17.

Forty-two sheets of fair maps have been sent to Delra Dan for
publication, and thirty are in hand, and will be completed and sent for
publication by May 1917.

The proposed programme for the cnsuing year is the completion of
the detail survey of Rawalpindi Cantonment and the execution of that of
the eantonments and military stations of Jhelum, Sialkot, Topa, Drazinda,
Jandola, Jatta, Zam Chitril, Upper Drosh and Lower Drosh, also the
triangulation and traversing in advance of Nasirabid, Deoli and Jbhansi.
There may be changes in the programme as it will be impossible to
predict what the political condition will be on the Frontier when the
survey of Chitral, Upper Drosh, Lower Drosh, Drazinda, Jandola, Jutta
and Zam has to be dome.

Out-turn and cost-rates of Cantonment Surveys, 1915-16.

Cost-rutes
Cantonments. Scales. ?ﬂ“}:’g;:l:_' Total cost. F;Trﬁ':;oufﬂ
s mapping.
Rs, R,
Peshawar, Rawalpindi, Bakloh,
Jullundur, Sanfwar, Kalka,
Fort Lockhart, Hangu, Thal
and Bannu oo | 16"=1 wile 18,958 48,209°25 2"54
Peshawar, Rawalpindi, Bakloh,
Jullundur and Bannu v | B4"=1mile 343 4,809°00 1402
Simla (Native Infantry Lines) ... | 125 fect= 1 46700 467°00
1 inch
19,302 53,485°25
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Alphabetical List of Cantonments and Military Stations surveyed and
published in modern style, on the scale of 16 inches = 1 mile,
up to 1916-186.

(1) Dehra Din  Cantomment.

{2) Guna do.

(8) IHapur (Babugmh) Remount Depot.
{4) Kalka Cantonment.

(5) Kanptee do.

(6) Landour do.

(7) Meerut - do.

{8) Quetta do. .

(9) Quetta Civil Station,

(10) - Rijkot Cantonment.

(11} Saharanpur Remount Depit.

(12) Sanawar Cantonment,

(13) Saugor do. .

42, The Punjab Riverain Detachment.—The Detachment con-
tinued the work of traversing, and laying down base lines. 155 linear,
and 459 square miles of muin circuits; and 751 linear, and 100 square
miles of minor traversés were run; and 26l theodolite stations of the
former and 4,170 of the iatter, were fixed in the area under water action
of the rivers Indus, Sutlej, Beas, and Chakki in Bahawalpur State, and dis-
tricts Dera Ghazi Khar, Awbila, Hoshidrpur, Kangra, and Gurdaspur.
162 corners of 54 squares, and 48 traverse stations were demarcated in
100 square miles with permanent mark-stones on both banks of the Beas,
and the Chakki in districts Kangra, Hoshiarpur, and Gurdaspur to serve
as bases for the future survey and demarcation of boundaries and fields
in the bed of the rivers. 852 plotted, and 142 boundary masavis (settle-

ment mnpp.ing sheets) on the scales of’ 2,;&” (Ambala ), and .'23100 (Kangra),
and 8 four-inch sheets were traced, and supplied in time to the Settle-
ment Officers. Besides these 108 miscellaneous traces were prepared, and all
the traverse stations marked during the yeur were plotted on 8 four-inch
sheets. 504 wmasavis of 106 fikas (sub villages ) of districts Kingra and
Hoshisrpur were reduced with a pentagraph, 5 riverain boundary sheets

were compiled, and 16 sheets typed on the scale 4 inches to a mile.

43, The Kangra Special Survey was started on the 18th October 1915
under the usual conditions, in continuation of the last season’s programme.
2,162 linear, and 300 square miles of the district area, were traversed, and
triangulated ; and 12,067 stations were fixed with theodolite in 575 tikas
(sub villages ). 3,542 plotted musavis of 792 fikds, on the scales of
20, 40, and 80 karams (one karam=>57-5 inches} to an inch, and 17 traces
on the scale of 4 inches to a mile, were supplied to the Settlement Officer,
Kangra. Besides these 56 miscellaneous traces were prepared, and all the
traverse stations marked during the year were plotted on 22 four-inch
sheets. The riverain work done in the Kangra district on the Beas is
given in para. 42.

44. The Simla work was commenced in the Kotgarh tract on the 2nd
"October, and was closed on the 30th November 1915. 1,066 linear, and
15 square miles Were traversed, and triangulated; and 1,153 stations were
fixed with theodolite. 256 plotted masavis of 70 villages on the scale of
40 karams (one karam = 54 inches) to an inch, and 2 four-inch sheets
were traced, and supplied to the Settlement Officer, Simla. Besides these
4 other miscellaneous sheets were prepsred, and all the traverse stations
marked during the year were plotted on one four-inech sheet.



WORK OF FIELD PARTIES, &C.—CANTONMENT SURVEYS, &c. 19

45, At the special request of the Deputy Commissioner, Attock
{Camphellpur) the Nhawr Special Survey was taken up for the Attock Qil
Company, Four adjoining squares, each of an area of 1 square mile,
constituting the Government concession to the Cowmpany, were demar-
cated, and the contained area traversed and then surveyed in detail on the
scale of 8inches = 1 mile. The hills were sketched, and no regular
contours were shown. The map was then traced, fair-drawn, and supplied
to the Company within 3 months.

48, The Kdngra Road Survey was carried on in continuation of the lnst
year's programme with the object of avoiding boundary discrepancies as
compared with the settlement maps. 416 miles of road, from mile No. 7
to mile No. 486, were surveyed. 556 points were fixed with theodolite,
and 44 linear miles traversed. 63 sheets of the lust year's work, and copies of
the khasrds (records of rights) were completed, and supplied to the
Executive Engineer, Provincial Division, Kangra. The work surveyed this
year is being plotted, and the sheets will be supplied to the Executive
Engineer during the cowming season.

‘47, With a view to test the area of grass land the Lakore Cunlonment
Boundary Survey was undertaken at the request of the Cantonment
Magistrate, Lahore. In all 22 linear miles, containing 70 theodolite stations
were traversed in 1,472 acres; and the boundaries of 8 plots of 1,190
acres surveyed. A trace of the map, on the scale 12 inches to a mile,
showing the boundaries, areas, &c., was supplied to the Cantonment
Magistrate, Lahore. ‘

48. Simla Survey Detachment.—By the end of March 1916
the remnants of the field work had been completed, and the Detachment
proceeded ‘to Mussoorie to carry on the mapping. The fair drowings
liave been prepared with a view to the production of two separate sets
of maps, to meet special and general requirements.

These are now nearing completion and it is hoﬁed will be completed
by the end of November 1916. The detachment will cease to exist from
12th October 1916.
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Alphabetical List of Cantonments and Military Stations surveyed and
published in modern style, on the scale of 16 inches =1 mile,
up to 1916-16.
(1) Dehra Diin  Cantonment.
(2) Guna do.

(3) Hapur (Babugarh) Remount Depot.
(4) Kalke Cantommnent,

(5) NKamptee do.
(8) Landour do.
(7) Meerut - do.
{8) Quetta do.

(9) Quetta Civil Station.

(10} - Rijkot Cantomment.

(11} Saharanpur Remount Depit.

(12) Sapawar Cantonment.

(13) Saugor do. : .
- 42, The Punjab Riverain Detachment.—The Detachment eon-
tinued the work of traversing, and laying down base lines. 155 linear,
and 459 square wmiles of main circuits; and 751 linear, and 100 square
miles of minor traverses were run; and 261 theodolite stations of the
former and 4,170 of the latter, were fixed in the area under water action
of the rivers Indus, Sutlej, Beas, and Chakki in Bahawalpur State, and dis-
tricts Dera Ghizi Khid, Ambala, Hoshiarpur, Kangra, and Gurdispur.
162 corners of 54 squares, and 48 traverse stations were demarcated in
100 square miles with permanent mark-stones on both banks of the Beis,
and the Chakki in districts Kangra, Hoshiarpur, and Gurdiaspur to serve
as bases for the future survey and demarcation of boundaries and fields
in the bed of the rivers. 852 plotted, and 142 boundary masdvis (settle-

ment mapﬁing sheets) on the scales of 3_} = {Ambala), and 27;0[] (Kangra),
and 8 four-inch sheets were truced, and supplied in time to the Settle-
ment Officers. Besides these 108 misccllaneous traces were prepared, and all
the traverse stations marked during the ye;ir were plotted on 8 four-inch
sheets. 504 masavis of 106 {ikas (sub villages) of districts Kingra and
Hoshidrpur were reduced with a pentagraph, 5 riverain boundary sheets
were compiled, and 16 sheets typed on the scale 4 inches to a mile.

43. The Hangra Special Survey was started on the 18th October 1915
under the usual conditions, in continuation of the last season’s programme,
2,162 linear, and 300 square miles of the district area, were traversed, and
triangulated ; and 12,067 stations were fixed with theodolite in 575 tikas
(sub ‘villages ). 3,542 plotted musdvis of 792 tikgs, on the scales of
20, 40, and 80 karams (one karam=>57'5 inches} to an inch, and 17 traces
on the scale of 4 inches to a wile, were supplied to the Settlement Officer,
Kangra. Besides these 56 miscellaneous traces were prepared, and all the
traverse stations marked during the year were plotted on 22 four-inch
sheets. The riverain work done in the Kingra district on the Beas is
given in para, 42.

44. The Simla work was commenced in the Kotgarh tract on the 2nd
‘October, and was closed on the 30th November 1915. 1,066 linear, and
15 square miles Were traversed, and triangulated; and 1,153 stations were
tixed with theodolite. 256 plotted masavis of 70 villages on the scale of
40 karams (one karam = 54 inches)} to an inch, and 2 four-inch sheets
were traced, and supplied to the Settlement Officer, Simla. Besides these
4 other miscellaneous sheets were prepared, and all the traverse stations
marked during the year were plotied on one four-inech sheet.
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53. In the following table are given the annual and decadal percentages
of errors in the predicted times and heights of high and low water at all the
stations where observations have heen taken by self-registering tide-gauges:—

PERCENTAGE OF ERRORS IN vREDICTED TIMEs AND HEIGHTS.

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS.
g | I TIME. In HEIGHT. 2 | In TIME. In HEIGHT.
8 8
= o = R
YEAR. | 2 | Within | Within 8 | WOl S wighin | Within | VRIR 2
' 8 |15 minutes| inches of © mem; 2 {15 minutes | 8 inches of range l:
3 | of actuals. | actuals. | TV'BE & E of actuals. | actuals, B’ ri”;] 2
-g springs. E o N | g8,
7?‘ NW.—L.AY. R.W.—L.7. W —Lw. £ H.AF.—L.W. AV —L.W. AV . —LAy.
1906 6| 85 81 96 97 94 95 | 2| 59 53 74 64 92 95
1907 61 84 83 98 98 98 99 | 2 | 58 47 78 60 96 90
1508 6 84 84 98 97 99 99 2 58 52 77 60 97 92
1509 6| 85 86 97 97 97 98 | 3| 61 59 | &9 65 93 92
1910 6 81 83 98 98 95 96 | 3 | 57 52 63 71 89 94
1911 6} 84 84 | 98 99 | 97 98 | 3| 65 51 | 6% 66 | 90 90
1912 6| 82 82 97 98 97 98 | & 70 58 74 B2 94 91
1913 6| 83 82 97 97 98 99 | ¢ | 68 55 70 58 94 88
1014 61 77 179 96 97 g8 98 3| 75 67 Tl 55 92 84
1915 6| 82 82 98 98 96 96 3| 718 68 73 67 04 92
Average of ) -
tenyears | ... | 83 83| 97 98 97 98 |-~ 69 56 72 63 93 9

54, No. 17 Party.—Levelling.—Four detachments  were
employed on levelling operations during the past season.
. The out-turn amounted to 828 miles including branch lines as detailed
below. This includes 24 miles in Bahiwalpur State, 24 miles in Dholpur
State and 53 miles in Gwalior State.

(&) —In the Punjab.

From Ambala vi¢ Karnil to Singh@i along the Grand Trunk Road.
This forms part of the line which was carried on to Delhi.

From Jhang wie Fazilka, Mandi Dabwali, Sirsa, Hissir, and Rohtak to
Bahadurgarh by road, crossing the Sutlej and Ravi rivers en route. This
line was carried on to Delhi.

The above lines traverse numerous canals and large irrigated tracts
in this Province and will furnish additional data for irrigation and other
purposes.

A branch line from Fizilka to Amruka, which was continued to
Sadikganj (Bahawalpur State), was run in order to strengthen the con-
nection of the Standard bench-mark at Sidikganj. The original connec-
tion made in 1909-10 was with one old bench-mark only. This was
considered unsatisfactory, and was rejected.

(U).—In the Delhi Province.

From Singh@ along the Grand Trunk Road to Delhi. This is
part of the line which starts from Ambila vie Karnal.

From Bahadurgarh to Delhi along the Rohtak-Delhi road. This
line is a continuation of the portion from Jhang wie Fazilka, Hissar
and Rohtak to Bahadurgarh
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(¢)—In the United Provinces.

Revision of the following lines :—

From Somna to Aligarh along the Grand Trunk Road and thence
along the main road to Agra. ’

From Agra to the Bangangi river. This line was carried on to
Gwalior vie Dholpur along the Agra-Bombay Trunk Road.

The above lines were originally levelled in 1861-62.

From Lucknow vi¢ Unao to Cawnpore by road. This line was
originally levelled in 1868-69. .

55, No. 19 Party.—Base Line Operations.—Owing to the
deficiency of officers in the departinent, caused by the war, no Base
Line work was undertaken during the year.

56. DTraverse of the Boundary of the Imperial Delhi Arew.—A small
detachinent was formed to run a traverse along the boundary of the Imperial
Delhi Area, on the west side of the Jumna river. This was undertaken
at the request of the Chief Engineer, Public Works Department, Delhi, for
the accurate determination of the bearings and lengths of the 775 links
into which the boundary, which is about 30 miles in length, is divided. In
addition to this the 200 pillars which demarcate the thirteen unacquired
portions of land termed “Islands” were connected to the traverse.

Before running the traverse a piece of triangulation, based on the side
Pir Ghaib H.S8.—Tal Katora h.s. of the Great Are Meridional Series, was
carried out for the purpose of fizing suitable points for the control of the
traverse of the boundary and “Islands”.

57. Work duﬁ“ing recess seasore,—The debtachment was employed
during the recess season on the computation of the triangulation and
traverse.

MAGNETIC SURVEY,

58. No. 18 Party.—Magnetic.—The three magnetic observatories,
Dehra Din, Kodaikanal and Toungoo have continued in operation
throughout the year.

The observatories were inspected by the officer in charge during
the field season and a complete set of observations at each was
taken by him for the yearly comparison of instruments. The Alibag
observatory was also visited for comparative observations.

59. T?'wnsfc?‘ of the Kodaikanal observatory.—It has been deemed
advisable to place the Kodaikinal observatory under the control of
the Meteorological Department, for a better supervision of the work of the
observatory than is possible at so great a distance from the Survey
Head Quarters at Dehra Dun. With the approval of the Director
General of Observatories and the sanction of the Government of India,
the magnetic observatory and the observatory staff were transferred
to the Meteorological Department on the 1Ist August 1916. The
Director of the Kodaikanal observatory will. continue to send the
periodical returns of magnetic observations as usual, in original and
duplicate, to the Officer in charge of No. 18 Party for the computation
of the reduction of the observations and for record.
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60. Field work.—Since the repeat stations of the Magnetic Survey
will be visited for magnetic observations at intervals of 5 years only,
no field observations were taken during the year. It was however,
necessary for a detachment to proceed to Delhi to seleet a suitable site
for a new repeat station, as the “Bela” Jland, on which the old
site was situated, was being dug up under a for pgrading
the bank of the Jumma river. Comparative observations were taken
. by two observers at both the old and new sites, before the former
was destroyed, to ensure a continuity of record for the determination
of reliable secular change values for the locality. '

61. Work during vrecess season.—The computation and tabulation of
the Declination, Dip, Horizontal Force and Vertical Force for the three
survey base stations (Dehra Dan, Kodaikinal and Toungoo) for 1915
have been completed; the mean values of these elements for the year
1915 derived from all available days, excluding those of great distur-
bance, are given in the table below. From the beginning of 1915
the present values of the moments of inertia and the revised values
of the distribution co-efficients have been used to determine the values
of the Horizontal Force, consequently the wvalues in these tables
cannot be compared with the values published in previous , years.
Values, revised as above, for 1914 are included in the table below for
comparison. ‘

62. Reduciion of observations to epoch.—The final reductions of
the magnetic observations to the selected epoch have been proceeded
with throughout the year making good progress. The
reduction of the declinations at all field stations to that epoch is
nearing completion and will it is expected be ready by the end of

scheme

and are

the year.
Mean values of the Magnetic Elements at Observatories.
Latitnde 1913. | 1914.
Observatory. & - - Hori- : Hori- -
Longitude. Dip. De_ulu_m— zogtnl Yertical zogml Vertical
tion. Force. Force. Force. Force.
A e * C.GS8[C.GS|CG.S.|CG.S.
E
30 18 19 N
Dehra Din ... N44 30-6E 2 153 | 33083 | -32523 | -33134 | -32427
i 3 19 E
18 60 45 N
Toungoo { N23 72 WO 31| 38005 | -16633 | +389G65 | ‘16621
9% 27 3 B
10 13 50 N .
Kodaikanal ... N 4 170/W1228| +37614 02817 37604 02753
77 27 46 E
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PART 3.—OFFICE WORK.

I.—HEAD QUARTER OFFICES.

MAP PUBLICATION OFFICE (vide Index maps at end).

63. The classes of maps for the publication of which the Head
Quarter Offices are responsible, are as follows:—
(@)—Topographical maps on the scale of 1 inch to 1 mile.
(by—Topographical maps on the scale of § inch to 1 mile.
(¢)—Topographical maps on the scale of } inch to 1 mile.
{d)—Geographical maps on the one-millionth seale (about 1 inch
to 16 miles).
(¢)—Geographical maps on the two-millionth scale (about 1 inch
to 32 miles).
(f)—General maps on small seales.
(7)—Special maps.
64. (a) Topographical maps on the scale of 1 inch to
1 mile.
publication and 204 have beenr published. The corresponding figures for the

During the year 128 modern slieets have been received for

previous year being 207 and 154 respectively. The decrease in the former
figure being due to smaller field outturn and the increase in the latter
figure being due to the inereased machine power now available.

Putting aside the sheets surveyed in Kashmir where the season of
field survey differed from that in other parts of India, the one-inch maps
of all areas surveyed up to 30th September 1914 have been published.
Of the sheets surveyed up to 30th September 1915, 47 remain to be
published. : .

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

NUMBER oF 1-INCH SHEETS PUBLISHED.
Year. Northern - Southern Eastern Total
Cirele. . Circle, Cirele. :
1906-07 .. 4 1 o b 5
1907-08 . 16 15 22 53
1908-09 35 39 (i) 142
1909-10 T2 41 69 182
1910-11 al 39 25 115
1911-12 [ 33 a8 159
1912-13 104 [:H] a8 222
1913-14 71 38 49 158
1914-15 o a7 45 9 154
1915-16 85 69 bO 204
Total Published ... 6033 283 408 1,394
No. of 1-inch sheets which will not be
published whose area is covered by
published }-inch sheets 14 . e 14
Approximate number of 1-inch sheets
in India 2160 2,067 2,101 6,398
Approximate mumber remaining for
publication 1,557 1,670 1,883 4,920
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In addition to the above outturn of modern one-inch sheets, 26
sheets prepared from wmodern revenue surveys have been received for
publieation, and 27 published as preliminary editions pending their
topographical revision at some future date (vide Index maps No. 7
and No. 8}; special editions of 1% modern one-inch sheets have leen
published at the request of Local Governments to show village boun-
daries.

To maintain stocks or to give effect to important changes due to
the development of communications, 27 modern one-inch and 43 old
style sheets on various scales have heen reprinted. The increase
the reprints of piodern one-inch sheets is becoming marked, 6, 12, and
27 in the last three years; this increase will naturally contirve and
will add considerably to the work of the Photo.-Litho. Ofhce.

65. (6) Topographical Maps on the scale of { inch to 1 mile.
(Vide Index map No. 9).—In addition to the areas which are being surveyed
and published on the &-inch secale, of which 4 sheets have been pul-
lished this year making a total of 5 sheets, half-inch maps are also
being prepared of all those areas already published on the l-inch seale.
21 such sheets have been published and 60 are under publication, this
branch of publication is therefore in full swing.

66. () The map of India on the scale of { inch to 1 mile,
(Vide Index map No. 10).—This map is prepared in “degree shects” which
include 1°x1° or the area covered by 16 one-inch sheets.

The following table shows the progress made in publication :—

Nrymukr oF Dreuree SHEETS PUBLIRNED.

Years of Publication.

Northern ' Southern ir Fastern Totul

Circle. Cirele. Cirele. ot

| \ | -

1911-12 ‘ 2 1 4 7

1912-13 | 3 1 : i a

1913-14 .. ! 4 ;| 2 Y

1914-15 o ‘ 1 3 ‘ s 7

1915-16 T 1 . 4 | 5

Totuls " . - 10 9 ‘ | 43
Approximate munber of degree sheets | ‘;

in Indin l 170 140 [ 140 430

The number of these sheets received for publication has  been
much reduced since the introduction of the lalf-inchk shests  Pen-
ding the preparation of new degree sheets from wmodern surveys,
28 degree sheets have been published during the year as Provi-
sional Issues; these are merely extracts from the engraved Atlas
sheets, which will gradually bhe supersed.ed, brought up to date as
far as possible; consequently only 72 reprints of Atlas sheets were
published during the year as cowpared to 137 in the previous yeuar.

67. @@ Geographical Maps on the one-millionth scale, .
(about 16 miles to 1 inch). (Vide Index map No. 11).—During the
year 6 new sheets of this series and engraved editions of three were
published; the remainder should be published shortly. As the publi-
cation of this series has extended over many years, during which
time constant improvements have bheen introduced, opportunity will
be taken, when new editions are necessary, to muake the whole
series uniform, they can then be joined together when required or
form a basis for Provincial maps. Several of these sheets are
also being engraved. '
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68. (d) 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. F.
42 has been published during the year.

69. (e} Geographical Maps on the two-millionth scale
(about 32 miles to 1 inch). (Vide Index map No. 13}—Two sheets,
Kithiawir and Andamans, were published during the year and three
are in  hand.

70. (f) General Maps on small scales.—The Political edition
of the Map of India and Adjacent Countries, scale 32 miles to 1 inch,
in 12 sheets, was published and a commencement has been made with
the hill shading for a shaded and layered edition. ‘

The annual edition of the Railway Administration Map of India was
‘published as usual. Two Provineial maps, DBihiar and Orissa, and the
Punjab, have made good progress. _

71. g) Special maps.—Many special maps, &c., have been prepared
for the various departments of Government, hoth Imperiil and Local, and
for the General Staft. : ‘

72. The wost noticeable features this year in the Map Publi-
cation Offices are:—

(a) The large increase of pulls in the Photo.-Litho. Office,
33°/, over the previous record.

(Py The steady and constant increase of wmaps issued by
the Map Record and Issue Office.

(¢) The great inerease in maps which are folded with
stiffeners, with titles on the front and often indexes at
the back, entailing a large increase of work.

73. Map Record and Issue OQffice,—The face value of maps
received during the year under report, from the printing offices
amounted to Rs, 4,89,206. This sum includes Rs. 5,344 and
Rs. 59,494, the wvalue of maps printed in the Engraving and Dehra
Din Offices respectively. '

Details of the numbers and classes of maps published during the
year and their face value are given in Table IV on page 32.

The total number of maps issued from the Office during the year
was 437,131 of an aggregate wvalue of Rs, 2,17,853.

The details are as follows:—

L

Govern- I'ndia Depart- Private Map Totals for| Totals for
| ament Office. mental | Tndivi- | Agents, | 1915-16. | 191413,
} Officials. Tssues. duals. '

No.of maps| 304,129 5,229 96,634 28,181 2,958 437,131 425,008

Value Rs.

1,10,660 6,835 74,554 23,077 2,727 2,17.853 | 1,78,058

The number of maps, covered by 1827 separate orders, supplied
to the military authorities was 140,084 of an aggregate value of
-Rs. 79,652,

It way be noted, as showing the increased use to which the
maps of India .are being put, that in the Survey year 1906-07
the numbers issued by this office were 103,502 as compared with
437,131 issued last year, so that during the preceding ten years
the numbers have increased more than four-fold. This increase is
chiefly due to the larger number issued to Government officials which
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last year totalled 405,992, while private persons, who in 1908-09
took 23,940 maps, only ordered 31,139 last year. From this it
would itppeur that our maps do not receive the same appreciation
from private individuals as from Government officials. The diagram
below illustrates the figures for the last ten years:—
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The building of the new racks for maps in one of the map
store rooms, which was commenced during the year by the Mathe-
matical Instrument Office, is practically complete and the racks will
shortly be ready to accommodate 2 stock of 1,386 modern size sheets.

74. No. 1 (Head Quarters) Drawing Office.—Two sheets of the
Indin and Adjacent Countries Series on the one-millionth scale were
drawn and will be sent for publication shortly. Towns and village sites
are now classified according to their administrative importance, and the
style and size of the lettering of their names varies with their administrative
jmportance and population. Four sheets which were published previous to
this elassification have been altered accordingly: one has been sent for reprint,
and the remaining three should be completed by the middle of November
1916. Four other sheets of this series are in various stages of completion.
The compilation and drawing of three sheets of the Southern Asia Series,
two-millionth scale, are well advanced: one sheet should be ready for
publication by the middie of next year.
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The patterns of three sheets were prepared for the engraved edi-
tion of the one-millionth India and Adjacent Countries Series, and two
are in hand. Two patterns of the one-millionth International Series, in
which the values of heights and contours are in metres, were supplied to
the Engraving Office, and the patterns of four other sheets are well
advanced. The compilation of a large area for the four-millionth map of
India, which is to supersede the present G4-mile map, has now been
supplied to the Engraving Office.

The Muapping and Reprint Sections completed 20 degree sheets based
on old atlas sheets, and 17 are in hand. These degree sheets are classed
as ‘‘Provisional Issues” and printed in black. They have been brought
up to date as regards railways, roads, ecamals, &ec, from information
supplied from extra-departmental sources. They will be eventually super-
seded by modern degree sheets in colours when the area comprising them
comes under revision survey. The Provincial maps of the Punjab and
Bihar and Orissa "on the one-millionth seale were in hand the latter having
been sent for publication, and that of Assam was brought up to date
from the latest information available. These Provincial maps are in the
same style as, and based on, the one-millionth sheets covering the sams
area. A Population Map of India, scale 180 miles to an inch, with
surprint original to illustrate the co-operative credit statistics for 1914-15
was completed and published. The 32-mile Railway Station Map of India,
which was lust revised in 1912, has been corrected up to 31at March 1916.
Patterns were supplied to the Engraving Office of the 32-mile map of
India for the purpose of correcting the copper plates for the new
edition of the political and layered editions of this map. The former
was published during the year. The G4-mile map of India showing railways
open and under construction was corrected up to Marech 1916. The
originals of 127 maps on various scales have been hrought up to date
to supply reprints. In addition, a large number of maps drawn in circle
offices and field parties have passed through the Drawing Office for
minor corrections. A considerable number of special militury orders were
executed in this section. '

Thirty-four sheets on various scales were stump-shaded and sent
for printing, and 10 are in course of preparation.

Six maps of the new lhalf-inch series were completed during the
year. Four sheets in various stages of completion are expeeted to be
ready for publication by March 1917. '

The Office Copy Section continued to maintain a complete record
of all alterations and additions since the date of survey that are
brought to notice by the local authorities so that this information may
be included in new editions of maps. Such additions and corrections have
been carried out on 2,526 maps. Office copies of 746 new maps have been
made during the year to record similar changes. In addition to this work
the section had to deal with various questions regarding Revenue Survey
maps. It also supplies copies of original records to Government officials
and private individuals who may require themn.

The Examining Secfion has dealt with 384 cases during the year
in addition to a great deal of miscellaneous work.

75. Engraving Office.—In the course of the year under report
three maps of the one-millionth India and Adjacent Countries Series and
two International maps on the same scale were completed, and transfers
from the engraved plates were supplied to the Photo.-Litho. Oflice.
Six International and five one-millionth maps and one Degree sheet
sre in hand. Of these one International, three one-millionth and the
Degree sheet are alinost complete. ‘ '
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The engraving of the néw wmap of India on a scale of one over
four-million, which was referred to in last year's report, has made
good progress. This map is in four sheets and as each of the sheets
requires three copper plates for the black, blue and brown colours
there are 12 plates involved.

During the year the periodic correction of the plates of the small °
gcale maps of India and of Distriets has been carried on. In this
connection it was found necessary to engrave 3 mnew District plates
owing to the redistribution of areas rendering the old maps obsolete.
Also 2 pew Index charts for the catalogue have leen engraved.

All the plates of the 32.mjle map of India used for the political
and layered editions of this map bave been revised and transfers
supplied for reproduction. ‘

The following maps were revised on the copper plates:—The Pro-
vincial map of Madras, scale one inch to 16 miles, Caleutta, scale 6 inches
4o 1 mile, 50 District maps, 34 Indexes and 24 Atlas of India sheets.

The revision of the latter was necessary before the sheets could
be reprinted to replenish stock.

Among the miscellaneous work carried out may be mentioned the
engraving of the table of Conventional Signs. The object in view
being to improve, as much as possible, the patterns which draftsmen
should follow in the drawing of original maps; it is considered this
can be best achieved by engraving. A good deal of work was done
in connection with the engraving of titles on photogravure plates
which had been prepared in the Photo.-Litho. Office.

In the Printing Section of this office 23,656 - impressions were
made as against 30,872 last year. This decrease is due almost
entirely to the fact that the Atlas sheets of India, which were
formerly printed in this office are rapidly being replaced by the
modern Degree Sheet Series, and the Provisional Issue Degree Sheets
already referred fo in the report of No. 1 Drawing Office. Of the
impressions taken 8,215 were for extra-departmental orders, 1,165 Com-
mission forms and 7,050 photogravures. A considerable numbers of
engraved scales for various purposes were also printed.

In the Steel Facing Section 286 pltes were treated.

76. Photo.-Litho. Office.—During 1915-16 there was a steady
demand for maps for the use of Expeditionary Forces. This demand
together with a Jlarge quantity of work required by departments other
than the Survey of India resulted in a high outturn for the year.

The number of impressions pulled in the ‘machine presses  was
2,479,129 giving 735,999 finished maps and diagrams. From these
figures it is seen that an average of between three and four printings
has been required to produce each finished copy.

The corresponding figures for 1914-15 were 1,987,501 impressions
and 730,917 copies. It will be noticed that, though the number of copies
turned out in 1915-16 showed no large increase over the figure for the
preceding year, yet the work that had to be dene to produce that
number of copies was much greater, .the maps of 1914-15 having
averaged between only two and three printings per sheet, a large
proportion of the maps having been uncoloured. The highest monthly
outturn was attained in January 1916, wheu 101,468 completed copies

were produced.



30 ’ OFFICE WORK.—HEAD QUARTER OFFICES.

Nine machine presses ran for the whole year and for a few
months ten machines were working. The total machine power for the
12 months was 112 machine months as against 94 machine months for the
previous year. There has thus been an increase of 199 in the utilised
machine power. The tenth a Quad Crown by Mann & Co. was brought

- into use in March 1916.

During the year the office supplied one Double Elephant size hand
press to the Expeditionary Forces. The remaining fifteen hand presses
produced 19,656 proof impressions. '

About 28°/, of the total outturn represented maps printed for the
department while the remaining 72°/, was composed of work done for
the Army and other departments.

The work done for the department mcIudes 218 new and 23 reprint
editions of modern style one-inch maps in colours. Preliminary editions
of 81 sheets were printed in black or black and brown. This includes
four sheets reprinted. Besides these 36 omne-inch maps were reprinted
in the old style. The total number of ome-inch maps published during’
the year was thus 308. Village Boundary edilions were printed of
19 modern one-inch sheets. Of the new half-inch series, 29 sheets were
published in colours. No reprints have so fur been issued of any sheets
of this series. During the year 62 new quarter-inch Degree sheets were
printed, 22 being Provisional editions. 'In addition 133 Degree sheets

" were reprinted either in colours or in black or black and brown.
Reprint editions of 17 Atlas of India shects were also published.

The Negative and Retowching Sections of the Photo. Branch have
dealt with 3,784 and 4,112 negatives respectively, while the Helio and
Vandyke Sections together turned out 5,333 plates.

In the matter of methods and processes, no great changes have been
introduced but several modifications of existing methods have been
effected. Mr. Vandyke has devoted himself to investigating the possibility
of improving the printing and lasting qualities of the helio and to
developing the methods of preparing tint and layer plates. The results
of his work have been most successtul and distinet improvements in the
quality of the plates and the printed impressions have been attained.

The Photo. Engraving Section during the year prepared 20 photo-
gravure plates, 531 half-tone blocks and 141 line blocks. From the half-
tone and line blocks an aggregate of 980,593 impressions were pulled.

The Type Printing Section set up 5,383 pages of matter of which,
in all, 1,143,075 copies were printed, 2,053,663 impressions being pulled.

Out-turn of Photo.-Litho. Office during 1915-16.

TABLE A.
1 2 3 4 a G T
Recovered NUMBER OF MAPS PRINTED.
Year Cost of OV;L-lgxe. of & in cash or
’ office. u t"f";ca' by boolk- Depart.- Other than Total
cost-rates. dubit. mental, Departmental. otal.
Rs. s, 8.
1913-14 1,867,801 2,40,721 33,468 491 1,975 2. 466
1914-15 1,56,313 2,81,146 36,847 597 2,168 3,765
1915-16| 1,80,603 3.41,782 63.791 847 2,229 3,076
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TABLE B.
1 2 3 4 b 6 T
TyPE SECTION OUT-TURN.
Number of Number of Number of
v impressions half-tone line-block
ar. pulled in impressions impressions | Pages or items Copies Iimprossions
Litho. Branch. pulled. putled. published. printed. pulled.
1913-14 | 2,286,843 35,710 855,000 6,403 | 1,203,242 | 2,132,159
1914-15] ~ 2,100,103 65,732 1,491,403 3,087 1,317,298 2,122,811
1915-16} 2,975,149 86,373 894,220 5,383 | 1,143,075 | 2,053,663

77. Mathematical Instrument Office.

During the year from

Ist April 1915 to 31st March 1916, there was a reduction in the demands
made on this office (vide item 1 in para. 2) as well as in the value of

work done (vide item 6 in para. 2), and there was respectively a loss
of Rs. 6,145 and Rs. 30,421 against s profit of Rs. 38,366 and Rs. 22,012

in the year 1914-15.

The losses are however merely nominal, and are

due to invoices for -certain items of heavy work done in the Workshop
and isswed from the Serviceable Stores mot having been drawn in 1915-16
but during the current official year, and hence the figures did not appear
in the accounts for 1915-16.

2, Below are given the usual comparative figures for

the Jlast 3

years Hound
1013-14. 1914-15. 1915-16.
Ha. Rs, Rs.
1. Total issues to Public Offices s shown in the 4,07,802 4,16,642 2,51,818
Profit and Loss statements of stores. ‘
2. Value of repairs to instruments rceeived for 56,418 66,793 52,535
repairg and returned in a serviceable condition.
3. Value of instruinents received from Govermment 69,806 5,924 54,411
Officers when no longer required.
4. Book value of the stock of instruments, &ec., in| 4,753,470 5,06,863 5,68,631
Serviceable Stores.
3. Book value of the stock of instruments, &ec., in 67,299 62,347 70,896
Repuirable Stores, ;
6. Total valne of work done in the Workshop 2,40,752 I 2.44,051 1,96.704
7. Value of instruments manufactured in the Work- 93,991 87,421 71,641
shop for Serviceabie Stores.
8. Value of instruments purchased locally 9,060 9,792 11,258
9. Value of instruments and materials obtained from 84,213 2,78,350 1,60.073
England through the Director General of Stores.
10. Average No, of employees and their pay No. 300 No. 3177 No. 337}
Rs. 76,734 § | Re. 80,917 § |Rs. 91,654

3. During the year the stock of all the three stores, (the Service-
able, the Repairable and the Material Stores), was twice tuken and the
discrepancies noticed have been adjusted.
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Table IV.—Departmental Publications, Calcutta, 1915-16.

Note.—TFor apecial publications at Dehra Dun, vide, pages 33 to 37,

NuMBER
OF DIFFERENT MATS
OF EACH CLASS
Number of
RECEIVED. ¥
Class of Maps. Scale. copies Value.

New New Edi- printed.
Publica- | tions and

. tions. | Reprints,

GEOGRAPHICAL MAPS, ) Bs.
Maps of India .. | Various 3 4 1,820 8,530
Southern Asia Series ... ... [1:2,000,000 2 5 2,360 5.145
India and Adjacent Countries ... 11:1,000,000 5 1 7,805 7,805

Do. (Internntional Series) ... |1:1,006,000, 1| ... 400 300
TOPOGRAPHICAL MAFPS.
DEGREE SHEET SERIES.
Modern e v | 1%-4 miles B 10 14,818 14,421
From Atlas material ... Do. 28 23 15,169 15,019
HALF-INCH SERIES.
Modern ve. [ 1%-2 miles 25 12,280 12,280
ONE-INCH SERIES.

Modern v | 17-1 mile 195 28 103,282 | 1,02,682
Do. (Preliminary Editions}) ...| Da. , 26 ... 13,000 12,250
Do. (Villige Boundary Editions) Do. | ...... 19 1,900 3,800

1“-1 mite
0ld Style Sheets { & | o 44 13,485 18,372
1"-4 miles;
MISCELLANEOUS.

Atlus of India Series ... o [1™-d miles | ... .72 8,585 8,967

Provincinl Maps .o | Various 1 10 2,770 4,526

District Maps . | 1"~4 miles 20 5,289 5,439

1“-8 miles
Administration Report Maps to 4 23 1,230 400
- 14-16miles; |

Plans of Cities aud Canlonments ... | Various 4] 3 924 5,756

Lndex Maps Do. 20 26 25,038 5 581

discellaneous Maps Do. 1,032 203 393,274 | 2,57,730

Totals for 1915-16 ... 1,356 494 | 626,329 | 4,895,206

Corresponding totals for 1914-13 ... 500 785 | 615,519 3,82,246

LETTERFPRESS.

1. Survey of India. General Report, 1914-13. Price Rs. 2.
2, Records of the Survey of India, Volume VII, 1913-14, Prico Rs. 4.
3. Do. do. do. IX, 1914-15. Price Ks. 4.
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IL.—DEHRA DUN OFFICES.
TRIGONOMETRICAL SURVEY OFFICE.

78. Computing Office.—The revisionary triangulation at the junec-
tion of the Burma Coast Series and the Manipur Meridional Series was com-
pleted in February 1916 by No. 15 Farty and the adjustment of the Burma
Quadrilateral, which was stopped pending the completion of the above, was
resumed aceording to the new and short method referred to in the previous
report. It is hoped that the adjustment will be finished in 1916, when it will
be possible to proceed with the publication of the Burma iriangulation
pamphlets. The adjustment by the above method of the Ashta (No. 88),
Nualdrug (No. 90), Middle Godavari (No. 92), Rinchi (No. 83) and
Sambalpur Meridional (No. 85) Series was eflected.

The wvalues of M, a criterion of the accuracy of triangulation, were
revised, and the probable circuit errors of the five Indian Quadrilaterals com-
puted and found to be in accordance with the actual errors.

Further computations in connection with Professional Paper No. 16,
now in the press, were made during the year, o

Computations of Dynamic and Orthometric heights of the following-
twelve lines of leveliing were accomplished during the year:— Dacea
to Mymensingh; Tindhdriz to Darjeeling ; Raichur to Bagalkot; Bareilly to
Hithras; Barveilly to Meerut; Ambala to Meerut; Sargodha to Multin and’
Mahiwala; Solon to 8imla; Ferozepore to Multan (Revised); Multdn to
Bahawalpur ; Jacobibad to Quetta; and Bellary to Gooty (Revised).

Elephant Point had hitherto been the levelling datum of the whole
Burma Levelling, but a reconsideration of the results with two of the tidal
observatories in Burma led to the adoption of Amherst as the level datum
for Burma Levelling.  This necessitated the recomputation and revision
of all the Burma heights previously published, which were only provisional
so far as the orthometric values were concerned. The orthometric reduction
of the provisional values is now being effected, so that the resulting heights
will not be modified for many years to come, probably net until a junction
with the Indian Levelling is effected.

Graticule Tables, on the Modified Secant Conieal and Polyconical Projee-
tion Systems, for Part I of the Auxiliary Tables, 5th Edition, (which is
now in course of publication by parts) were computed and arranged.

A card index of the records has been begun and is nearly complete and
all the records are now satisfactorily stored in suitable racks.

Data were supplied to ten departmental and non-departmental officers
from the old manuseript records and in some cases such requisitions
were met by a supply of printed data. A large number of requisitions
for professional forms was attended to.

About 225 degree triangulation pamphlets in all were compiled and
compared, 180 of them passed through press and 132 were distributed.

Addenda to Levelling Pamphlets Nos. 43, 47, 78 and 79; Five figure
Tables of Log. Sines and Cosines; Auxiliary Tables, Part I (Graticule
Tables), 5th Edition ; Departmental Paper No. 7 and Reeord Volume VI were
bound and distributed. Professional Paper No. 15, and Record Volume VIII
in two parts, are in the hands of the binders and wili shortly be out. A new
stitching machine has greatly facilitated the work of the binding establishment.

The geodetic and astronomical observations of Rai Bahadur Lal Singh,
Muhammad Yakub Khan and Muhammad Afraz Gul, who accompanied
Sir A. Stein to Central Asia, were reduced.
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79. Type Printing Office.—The following publications have been
printed during the year :—

(1) Triangulation Pamphlets ... .. 1B0.
(2) Addendum to Levelling Pamphlet No. 89
,, 47
. . .o
" » " 79
Levelling Pamphlet No. 34,

(8) Auxilinry Tables, Part I, 5th Edition.
(4) Professional Paper No. 16 pages 66—104.

80. Workshop.—A sensitive drilling machine bas been received
during the year. The .integrator reported as under construction last
year has been satisfactorily finished.

81. Observatories.—Meteorological .observations were continued as
usual. :

The Omori Seisﬁograph has been working throughout the year. The
local earthquake of 29th August 1916 dislocated if, so that no proper
record was obtained. Other earthquakes were recorded.

Photographs of the sun have been taken on 339 days during the
year, the sun being obscured on the remaining days.

82. Preservation of Trigonometrical Stations.—894 stations
were repaired by the district officers at a cost of Rs. 4,653-2-1.

Out of 352 distriets from which reports are annually due, 24 failed
to make returns. .

83. No. 2 (Dehra) Drawing Office.—During the year the
work in this office was carried out by the following sections:—

{z) Cantonment;
(b) Triangulation;
(¢) Compilation and Half-inch;
(d) Miseellaneous,

A special section was also formed to deal with the mapping of the
recent explorations by Sir A. Stein and Cavaliere de Filippi. This
section was made up of draftsmen taken from the Half-inch and
Cantonment sections, which were considerably reduced. A small section
of draftsmen drawn from the Compilation section, was created to deal with
the revision of the map of Arabia on the scale of 1 inch = 82 miles.
This section was eventually taken over by Colonel Wauhope.



OFFICE WOREK.—DEHRA DUN,

85

The following is a summary of the work of the office during the

yéar 1915-16 :—

Sheets sent

Remaining

Class of ma.-p. to presa. in hand, REMARKS.
Rough compilation of map of 1’1‘1bet for
publication on the scale of /500,500 3 1 Hill and skeleton.
. 1 :
Geographical maps, 15000,000 scale, {Fair
shects) ey 4 7
(eographical maps, 1,000,000 senle. (lRough
- compilation) 11 2 gheets for Southern
Asia Series, scalo
L
_ . 2,000,004
Miscellaneous Scientific diagrams and
charts . &
Preliminary degree trlangu]atlon charts ... 130 18 92 published.
Final degree triangulation charts 4 2
Half-inch Series ... 9 9 Includes ¢ sheets of
Aden Survey.
Cantonment maps - |* 74 Canton- | 47 Canton- | * Completed =~ and
ments ments stored.
196 Sheets. | 108 Sheets.
Explorers’ route maps 12
Index chart to the Great Trlgonometrlcul
—_ 4
Survey of India, om0 scale
Levelling charts .
Regions between “Leh and Ka,rghahk
mapped by Cavaliere de Filippi's
expedition in 1913--15, for publication il Wil b
1 2 ¥ ill be published in
on the 50 5op- 2o01e one sheet,
&ir Aurel Stein's exploration in Chiness
Turkistan and Kansu in 1900-01, 1906—08,
1913—15, drawn on the scale of 6 miles to
. P 1
an inch for publication on the 555,000
scale. - 49 The compilation of
these 49 sheets on
1
° g oeele
is completed and
the fair mapping of
ten sheets in hand.
Miscellaneous Extra-departmental maps . 34 '
Map of Arabia snd Persian Gulf, scale 1
inch = 32 miles ... . 4

Nore.—The following Index charta are in hand end copies will be available

in January 1917,

(1) Index to the Triangulation Degree Chorts of India,
scale 1 inch — 128 miles,

{2) Index Chart to the Great Trigonometrical Survey of India,
scale 1 inch = 96 miles.

(3)

Survey, soale 1 inch = 96 miles,

Indin showing stations of observation of the Magnetic
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(@) Cantonment Section.—The work in this section will in future be of
rather 8 light nature as all the fair sheets have been brought up to date and
there will only be the usual annual corrections to deal with.

(b) Triangulation Section.—The work of this section wus greatly
facilitated and expedited by Circular Order No. 185 (Professional) of the
22nd April 1915, which allowed of preliminary charts being prepared
without reference to the Topographical Circles concerned.

(¢} Compilation Section.—The compilation of the area allotted to No. 2
Drawing Office, viz:—Latitude 28° to 48° and Longitude 72° to 104°, has
practically been completed on the 1 inch =12 miles scale and will form the

and 1

basis for the Himilayan map, and the maps of the 1000.000 T

series.

(d) Half-inch Section.—In this section the work was hindered by
the transfer of the section officer and by.the removal of several draftsmen
to form a section for the mapping of Sir A. Stein's explorations.

(¢) The map of the de Filippi exploration, bétween Léh and Karghalik
will be published in one sheet on the 5001’000 scale.

The new maps that are being drawn for Sir A. Stein will comprise his
explorations during 1900-01, 1906-—08 and 1913—15 and will be published

3 1
in 49 sheets on the 520,000 scale.

84. Photo.-Zinco. Section.—During the year 1915-16 the work
underfaken comprised —

Forest mups;
Cantonment maps;
Triangulation charts;
Levelling charts ;
Extra-departmental maps.

Durmo the year under review a great number of degree sheets drawn
in No. 6 Drawing Office have heen reprinted for the Chief of the General
. Staff, Simla.

The following statement shows the work done in the Photo.-Zinco.
Section for the past three years:—

Chocolate
Year. No. of Subjects. [No. of Negatives.] No. of Pulls. and Cyanotype
prints.
1913-14 2,046 2,376 244,140 1,695
1914-15 1,898 2,267 345,520 663
1915-16 2,065 1,717 307,357 1,209

One Craining and one thho machine have been received and are

under erection.

The method of storing Register slips and proofs in the past was econ-
sidered unsatisfactory and is now under revision.

85. Forest Map Office.

The total number of maps issued during

the year, both to officials and the public, amounted to 9,107, a decrease of
8,848 on Jast year's total. The gross face value of these maps was
Rs. 15,649, and the net amount realised from sales was Rs. 4,492, against
Ra. 6,864 in the previous year. Of this amount, Rs. 3,252 was recovered
by book-debit and Rs. 1,240 by cash from sales to private individuals and

trading companies.  The number of maps and field sections received for
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stornge during the year was 13,071, besides 24 computation volumes,
traverse field books, and angle hooks, and 37 traverse charts and plot

sheets.
The following table shows, in abstract form, the work dealt with by

the office :—

NUMBER OF SHEETS,
Claas of maps.
Drawnand sent| o ..
In band. for publication, Pullished,

I-inch, 2-inch and 4-inch maps of Forest Surveys 225 107 63
Special maps of India 2
Provincial, Divisional and District Forest maps ... 38 18 6
Working Plans and Miacellancous maps C e 8§ al 23
ToraLs 271 154 101

ITII.—CIRCLE AND LOCAL DRAWING OFTFICES.

86. No. 3 Drawing Office (Northern Circle).—During the
year 42 one-inch sheets previously surveyed and drawn by parties,
and one other one-inch sheet brought up to date in the Drawing
Office for reprinting, and not included in the uabove nwmnher, were
submitted for . publication.

The proofs and colour patterns of G4 sheets, including those of half-
inch and quarter-inch sheets were prepared and returned to the Superin-
tendent, Map Publication Jeaving a balance of colour patterns of K
sheets still in hand.

Half-inch sheeis eompiled from modern one-ineh und old style half-inch
maps.—During the year 12 sheets were fair-drawn in the Drawing
Office and parties of the Cirele and submitted for publication.

On the basis of the one-inch sheets published up to 30th September
1916, there now remain for completion in the Northern Circle 149 half-
inch sheets of the kind under consideration. Of this number, the fair-
drawing of 34 sheets is in hand, and the material for the preparation of
90 more has been received.

The above numbers do not inelude 2 half-inch sheets in hand which
are being drawn from original surveys on the half-inch seale; hut do
include the numbers dealt with under Part 2, Section I, page 12

Quarter-inch sheets compiled from one-inch and half-inch mups.—
During the year the fair-drawing of one sheet was completed and
the sheet submitted for publication, leaving the fair-drawing of 5 sheets
in hand and that of 3 sheets of which the component one-inch
or halt-inch sheets have been published, yet to be put in hand.

The layer guide of 38 O was prepared and submitted for the
layered edition of this sheet.

Miscellancous.—During the year the traverse plots of stations of
13 inauzas consisting of 24 sheets, scales 16 and 32 inches to a
mile, of Gonda district, were prepared for, and sent to, the Deputy
Commissioner, Gonda. The cost has been recovered.

87. No. 4 Drawing Office (Southern Cirele).—During the
year 56 one-inch and 5 half-inch sheets, which had heen surveyed
and fair-drawn by parties, were finally examined and submitted for
publication. At the end of the year every sheet, the survey of which
was completed during previous years, had been submitted.



38 OFFICE WORK.—LOCAL OFFICES.

Half-inch  sheets compiled from one-inch ~maps.—8 sheets were
fair-drawn and submitted for publication and 6 sheets, which had been
fair-drawn by parties, were finally examined and submitted for publication.
At the end of the year 9 sheets were being fair-drawn in this office, 20
sheets were Dbeing foir-drawn by parties and 28 sheets, the component
one-inch sheets of which had been published, had not been commenced.

Quarter-inch sheets compiled from one-inch and half-inch maps.—No
sheet was submitted for publication. At the end of the year 4 sheets, the
component one-inch sheets of which had been published, were being
fair-drawn and every sheet, the component half-inch sheets of which had
been published, had been commenced

 The examination and colouring of the proofs of 76 sheets and the hill
shading for GG sheets were completed and returned to the Superintendent,
Map Publication.

A number of pupils were instructed in fair drawing.

‘Considerable assistance was given to parties to enahle them to
complete their fair-drawing during the recess season.

The Photo.-Zinco. Section undertook the photographie and zincographie
work required in the circle.

88. No. 5 Drawing Office ( Eastern Circle ).—During the year,
of 21 one-inch sheets which were received from the parties, 17 were
submitted for publication; 16 unpublished proofs were received and 14 of
these were examined, coloured, stump shaded originals prepared, and
submitted  for publication. 5 proofs of the previous year were similarly
prepared and submitted.

Sixteen ome-inch reprint cases were dealt with and 14 of these were
submitted for publication, of these 11 unpublished proofs were received
and 3 were completed and returned. The colour guides of two other
were also prepared. The stump shaded originals of 8 are yet to be
prepared.

Half-inch sheets compiled from one-inch mups.—17 were received
from the parties, 14 were examined and sent for publication, 9 uncorrec-
ted proofs of these were received back for examination, preparation of
colour guides and stump shaded originals and of these 2 were re-submitted.

Besides the foregoing 6 proofs of the previous year were prepared
and submitted.

Quarter-inch sheets compiled from one-inch and half-ineh maps—
One sheet was received in the drawing office. 6 were submitted for publica-
tion, 5 proofs were received and 2 were completed and re-submitted. The
degree sheet (94 G) referred to last year as being incomplete, will shortly
be submitted for publication, the references regarding its boundaries and
forest limits have now been decided by the local authorities.

Of the one-inch sheets the survey of which was completed during the
previous year all have heen submitted for publication with the exception
of 4 unavoidably detained for settlement of boundary ¢uestions, which
have now been decided and the sheets will shortly be submitted.

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

The Army Section has dealt with the preparation and reproduction of
maps and plans for the use of the Army in India while the Survey
Section has been employed on the preparation of trans-frontier maps on
the one-millionth, quarter-inch and half-inch scales.
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Most of the work of the Swrvey Section has consisted in redrawing in
modern style, and sometimes to a reduced scale, the waps already
existing, with the incorporation of such additional information of recent
date as may have heen available.

90. Bengal and Bihar and Orissa Drawing Office.—
(Imperial  Standard  Mapping Section). This office continuted under
the direction of the Director of Surveys, Bengal

In Bihar and Orissa, 13 one-inch sheets were submitted for publication,
4 are nearly ready and 27 are in hand, only 8 sheets of this Province
remaining to be taken wup.

In Bengal 13 one-inch sheets were submitted for Publieation, 2
are nearly ready and 25 are in hand., Two changes regarding the
maps prepared in this office have been introduced:—(a) in pre-
vious years all areas containing hills or waste lamd which were
not surveyed were shown Dblank, in future these blanks will be
filled up from old one-inch maps; this will reduce the outturn but
the maps produced will be much more useful for general purposes;
(D) these sheets being much nearer in quality to topographical
maps than previously will therefore be published in colours.
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PART 4.—WORK FOR OTHER GOVERNMENT
DEPARTMENTS.

9]1. Northern Circle.—No. 2 Party carried out a survey on
the four-inch scale of the head works of the Lower Biri Doiab Canal for
the Irrigation branch of the Punjab Public Works Department.

One surveyor was deputed for this work which was under execution
from the 28th January 1916 to the end of the Survey year.

No. 20 Party (Canionment).—This Party continued the survey of the
Cantonments and Military stations of Upper India. The details of the
work done by it are shewn on page 17.

Punjab Riverain Detachment.—As in previous years this Detachment
was exclusively employed on local surveys in the Punjab. The details of
the work done are shewn on pages 18 and 19.

Simle Survey Detachment comploted the new large scale survey of
the Simla Municipality, for details see page 19.

92. Southern Circle.—The special survey on the scale of 1%
inches to a wmile of reserved forests in the Hyderibad State was
commenced. No. 6 Party surveyed an area of 30 square miles and
triangulated an area of about 200 square miles. The cost of this work is
being borne by the Nizam's Govermment.

One surveyor of No. 7 Party was placed on deputation during the
field season with the Madras Survey Department to survey disputed
bounduries in the Parlikimedi Miliahs of the Ganjam district of Madras.

One surveyor of No. 8 Party was placed on deputation during the
field season with the Forest Departiment in Coorg to survey several
forest plantations in the neighbourhood of Mercara.

93. Eastern Circle.—At the request of the General Staff, Burma
Division, No. 11 Party surveyed an area of 70 square miles about 25

miles due north of Maymyo, on l-inch scale, for the preparation of the
Artillery i Practice Camp Map.

94. Map Publication Offices.—A large proportion of the

work of the Photo.-Litho. Office is for other Government depart-

ments; weather charts, photographs for the Archwological and ofher
departments, plans, maps for the General Staff and many others were

reproduced during the year, the increase of machines enabling the

Survey of India to take up most of the work sent in. The Drawing
Office also prepared Postal, Railway, Manceuvre, Artillery Practice and
other maps, while the Map Record and Issue Office’s

main work is the
issue of maps to other departments.

95. Mathematical Instrument Office.—Heliographs, watches,
range finders, and periscopes, &ec., have been issued and repaired in large
quantities, and this office as usual supplied and repaired instruments for
all Government offices, Provincial and Imperial. 7

98. Dehra Dun Offices.—A very accurate traverse of the boundary
of the Imperial Delhi Area on the right bank of the Jumna was executed
by No. 19 Party at the request of the Chief Engineer, Public Works
Department, Delhi Province. o

A considerable number of requisitions for data, particularly with regard

to the most recent lines of levels, which have not yet been published,
were complied with by the Computing Office.

Five maps of various kinds were produced by No. 2 Drawing Office
for other departments.
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