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PART 1.—-GENERAL REMARKS.

Surbep of Jndia.
GENERAL REPORT,
1913—14.

ERRATUM.

Puye 15, para. 41, line 5—

For 150 feet to l-inch” »rad ¥ 1,150 inches to one ineh™.

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
Calcutta Offices during the year. A complete list of departmental publica-
tions apart from maps, tmay bhe found in the Annual “Records of the
Survey of India”; and lists of new maps are published quarterly by the
department, as well as in the monthly “Notes of the Survey of India™.

5. Progress in the Trigonowetrical Branch can only be assessed by a
study of the * Records of the Survey of India ™ and the speciul publications
issued aft Dehra Din. The Gencral Report ean attempt little more than
a brief abstract of the loeale and nature of the different operations,



GENFRAL—INTRODUCTION.

8. Notable Events of the Survey year were as follows:—

(1) Owing to the war 33 Imperial Officers have been reverted
teniporarily to military duty and the services of 19 officers
of the Provincial Service have been aceepted by the
Military Department during the year.

(h) Owing to the shortage of officers the field work of the whole
department was considerably curtailed.

(¢) A Survey detachment under an Imperial Officer accompanied
the fiell-force in Mesopotamin and was subsequently re-
inforced by two more Tmperial Officers and four Provincial
Officers.

(@) The Map Record and Issue Office has heen overhauled and it
is hoped that the changes introduced will expedite and
simplify the business of this office.

{(#) The Government of India sanctioned in March 1915 the addi-
tion of a new Tactical Map of India on the half-inch
scale to the topographical programme and good progress
has already Dbeen made in the compilation of this map
from availahle material.

(f) Cavaliere de Filippi's expedition has been brought to a
successful conclusion.

(g) The detachment with the Turco-Persian Frontier Commission
having completed its work returned to India.



GENERAL—ADMINISTRATION, . 3

IL.—ADMINISTRATION AND PERSONNEL,

7. The cost of the department for the tinancial year ending
31st March 19153 was Ra. 33.834,535 arainst an estimated cost  of
Rs. $8,12,550.

8. Colonel Sir 8. G. Burrard, K.C.8.1,, RE., FRS, alwinistered
the department throughout the year. having been granted an extension of
service during the period of the war

9, In the fmperial Service, Major F. C. Hirst, 1A, was permanently
transferred under the (Government of Bengal from 1st Felruary 1914
Lieutenant H. M. McKay, r.E, was killed in action in France oun the
13th November 1914. Lieutenant-Colonel R. 'T. Crichton, c.1.E, 1A, who
was on deputation under Bengal reverted to the department from 24th
November 1914 and Mr. J. deGraaft Hunter, m.A,, who had hitherto held
a special appointment was transferred to the cadre of the Imperial Service
from 24th January 1915. During the year 33 officers temporarily roverted
to military duty on account of the war.

In the Provincial Service there were 4 losses; Mr. V. D, B, Collins
was killed in action in France, Mr. CC. §. Littlewood died, Mr. J. P. Barker
retired and Mr. E. J. H. Hanby resigned. Of the seconded officers
Messrs. P. Beechy and N. Bedford retired and Messrs. C. A. O'Donel,
P. F. Delaney and I, Newton were permanently transferred under the Bengal
Government and Mr. O. E. C. Judd under the Assam Administration. Six
officers of the Provincial Service were temporarily on deputation to military
duty. Three officers received commissions in the Armmy while on leave in
- England and 10 officers received commissions in the Indian Army Reserve
of Officers.

The total strength of the department at the close of the Survey
year was 52 Imperial Officers, 124 Provincial Officers and 41 TUpper
Bubordinates. hesides specialists, clerks, lower subordinates and menials;
but the number of officers of the first two services nctually employed in
the department were 19 Imperial OHicers and 105 Provincial Oflicers, the
remainder being on military duty.

10, The Computing Office has heen made into an executive charge aund
will take its place amongst the other executive charges of the department.

11. The following Honours were conferred on members of the
department during the year:—

To be CLE— Lieutenant-Colonel C. H. D. Ryder, n.s.0., R.E
Mditary Cross.— Captain F. P. Nosworthy, 1LE.
Distinguished Conduct

Medal — Messrs. E, C. O'Sullivan and A, J. A, Druke.
Stlver Medal from the

Royal Geographical

Socrety of Italy-—  Major H. Wood, rE., and Messrs. Jamna Prasad

and Shib Lal.

12. The following tuble shows the distribution of officers during the
year; the names of officers ubsent on long leave throughout the year or on
deputation with Local Governments are omitted. Several names occur more
than once on account of transfers from one office to another.
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TABLE I-DISPOSITION OF OFFICERS, 1914-15.

Office.
No. 6

Basrah Survey

Surveyor General's Miajor (O I% Gunter, RE. o o

Drawing Tieut.
Office, Simla,

Fperial (ffivers, Provincinl Offirers. Upper Sulordinates.

A. A. Lirnhinn
W. H. Strong

.M.k, R.E.
Major H, H. Turner, r.x.

"

"

. Licut.-Colonet F. W, Pirnie, 1A,

Colone] C. L Robertsan, Mr. A, Bo HunbeT i st e

SURVEYOR GENERAL OF INDIA —Colinel Sir sidney G. Blu'l‘al‘(_], K.C80L, BE, FRS.

Lower
Subordinutes, e,

..*6 European

Druftamen.

25 Indian Draftsmen
and Clerks,

4 Printers.

... 8 Surveyors, &c.

SUPERINTENDENT. MAP ({ Mujor W
PUBLICATIQN— { Licut.-Calonel C. H. ). Rxder, ¢.1.%,

Map Publication ... ...

fiaperial Ugficera, Proviucial Ofiicers. Upper Sethoarelineles.

. M. Collstream, R.E., up to 231d September 1915.
1.£.0,, R.E., from 24th September 1915.

Lower
Subordinates, §r.

v M ML Gastamd o e e e e s e e e e e

Office, Calcutta.

No. 1 Drawing Majm H. L. Crosthwait. R.E, ...
Otﬂce‘ Map Recor Captain H. J. Conchman, r.E.
and Issue Office and

W. Skitling
J. H. 5. Wilson

Calcutta,

Office, Calcutta.

strament
Calcutta.

No.

Kushanir,

Punjab,

No. 3 Party, ...

{nited varinees,

No. 4 Party,

Uanted Proeinees,

Meernt, freedirar
Sidurreri ey
Depdt),

H’n‘mgurh
I potp . Nanla

Jultundur,

Riverain

ment,
i,

Simla
Detachment,

Nl

No. 20 Party, ......... ...

Pun,

{ PRemonnt
Hur:m'.

{ Begionent

Engraving Oiffice,

8 Drawing ...
Qffice, Mussoorie.

No. 1 Party,............

No. 2 Party,.... . ...

[T

" P Wiltins
M. €. Petters

v Jugdamba Prasad
w U0 Byme

w A C. Bose

e P Simpson

A i

w F. J. H. Hanhy

Photo.-Litho. Mujor H. McC. Cowie, R.E,

Capt. 8, W, 3, Hamilton, 1L.E.

B A, BBOIANL covvecerres s ainees ere et boeasasabansnsassanaras shaans sbbess annes sundbsanrantonn

Office,

SUPERINTENDENT. NORTHERN CIRCLE—Coionel W, J. Bythell. r.x.

Twperial Officers. Proviveial Uflicers.

. Me 1 W, Bigurie
w b AL Freeoan
M. C. Petters

F

”

Lt.-Col. (*. 1. I). Rwder, ek, Mr.
50, RUE,

.13, Pawell
(.J, S, Hae
. HOH. B, Hanby
AL CL Pettors

T AMr. Natha Singl, r.x. .

Hamid Gul

I

W POACT Kenuy
w DK Rennick -
» R.C Hansen
. WL B Miller
v EodUHD Hanby
.......................................... Mr. B R Hughes ... Mr, Chuni Lal Kapnr ..
W FORL Powell w Lakshimi Dutt Joshi
«»  Kunnk Sineh
w o R.E Sanbolly
Wl L Ielmson
oo o AL Calvert
. l:11||t:|!|| P:. . l‘itlllh‘r. LA, L Me BN, Hanby ... Mr. Mahomod Lotf Ali...
Cuptain F. B, Scott, 1,4, n Fodl Bigee y»»  Mulmmmad 11usain
. BB Wkt
o HOT Huglies
w . B R Cooper

o Mogimaddin

Mujor L. CLThdilier, 1A

H. W, Biggio
Captain B. Foater, 1.4, o I o

N F. -l. “im.'i{'

Wolker, P'eshiawar, fBirenn,
fernadeony,
Netvorecar et Mokt

Detach-

W HO T D Maorton
o L O0 0L L
v Dd Cluad Pari
Mro A Ewing M. Dhamu.
W FoO) Sain
< Me Maya Das Pari, wos. .., Mr. Pams Kam ...

W Vidye Dhor Glisps™

C. k. C. Freneh ..o Mr. Chiand Lal Kapar ...
WOl Srrong Panis Rum
O 1. Jackson Tmam Din

coee M.

11}
"

v Numak Chand Puri, B2,

Upper Subordinates.

Mr. Mohamumad [Lusain Khan. ..

Lower
Subordinates, &e.

42 Clerks, Surveyora
and Draftsmen, &c.

. 33 Surveyors, &c.

.. 40 Burveyory, &o.

545 Surveyors, &c.

47 Surveyors, &e.

.. 37 Surveyors, &e.

rasrerean

.. &3 Surveyorr, &e.

9 Nuib Tahsildars,
Kunuungovs, &e.

14 Surveyors, &,

* Includes Army Scetion under Major C. J. Artbery.
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TABLE I—(Continued)—DISPOSITION OF OFFICERS, 1814-15.

SUPERINTENDENT,)
SOUTHERN CIRCLE}

No. 4 Drawing
Office, Bangalore.

Trainivg  Section,
Duangalare.

No, 5 Part
Central Proviuces
and Berar,

.............

No. 8 Party,
DBerar, an m,u
ﬂl’i(
Huderabad,

No. 7 Party,.
Madras, 3 ysore

ﬂ'ﬂ(&

Pandicherry.

No. 8 Party,

Meretraxs,

SUPERINTENDENT
BASTERN CIRCLE—

No. 5 Drawing .
Office, Shillong.

No. 9 Party,............
Bengal,
No. 10 Party,.........
- {7pper Burma.
No. 11 Party,.........
Upper Burmo,
No. 12 Party,........ .
Aﬁsam.y'

Andamans Detach-
ment.

- --Colonel T. F.

Iperial Gfficers.

CMro 00 HO Nichal L M
« FOPO Walsh
. PR Anderson
o Me. WM. Gorman . Mr.
W SR MeNF Fa
"
1
LL]
Cuptain K. C. Buker, Rk, .. Mr. J. O'H. Donaghey .. Mr
Lientenunt . 8. Wihab, 1.4, W B, Pilcher "

Lieut..Cul. F.
Mujor L. C. Thuillier, r.a.
Cuptain K. W, Pre. B.¥.

Lieut.-Col. ¥. W. Pirric, 1.4.

Captuin J. D. Cumpbell, &1,

Mujor L. C. "Flhuillier, 1.a.

Mujor C. M. Browne. D.4.0.. K.k

Lieut,-Colonel C.

Imperial Officers,

W. Pirrie, 1.4. ...

Lieut.-Colonel R.

B. Renny-Tailyonr, c.ri.

Proviucial Officers.

Mr,

. W M. Gorman

Mun=hi [al, B.&
C. 0, Pieard
A, V. Dickson

PR, Anderson ...
K. A. Meyer

Haji Abddul Hahim, X0,
F. B, Kitchen

R, B. Gillea

J.C. St ¢ Pollett

K. S. Giopalachari, B.A,
J. (YC. Fitzpatrick

vere.oe AT

C. 8. Litttewood (Dled "
16th August 1515).

. W, Morton

C. West

H. H. P. Butterfield

J.C. 8t C. Pollett

N. 8. Huriham Tyer

SR ED Adums ...
F. Normun

H. Williuma "
. Kennegy

1. Mahudevn Mudulinr,
M.A.

[

w Mr.

c=wE

el

t pper Subordinales,

. Bkmnth Butta |,

M.

BV

Loswer
Subardinates, de.

B. V. Narmyum Ruo ......... 30 Doiftamen, &e.

Hari Ram Chondm
Jogmlekar

K. N. Nutesan, B.A.

Palin Beiari Hoy

Jitendm Mohan
Mukoerji

. Bripati @

13 Pugnls,
¥

Under beaining,
* Resignsd tet June 1915,

e B Barveyors, ke
himodar Kaditkur

Rion Nwmyun bHlustie B Burveyorn, &e.

Abdnl Hakk, x.s. ......
Kodanders Mandanna
H. Numsimhamurti Rno

corane S8 Burveyors, &e,

Amntes Dhondibw .., 36 Surveyorn, &e,
Mundhre, k..
K. Nuryvumavami Chetti

1. 8, Yenguavami

L. Robereson, ¢.m.6., B.E., till 23rd November 1914,
T. Crichtou, c.1.k., LA., from 24th November 1914.

Provincial Qfficers.

. Mr.

Lieut.-Colonel . L. Robortsan,
C. M. G., R.E.

Major E. 'P. Rich, R.E. ...ccevvene

Licut.-Coleuel A. Mear, 1.4. ..,

I’ J. Barrington... . ...
. P. Barker, Retired
March ..m! 1915.

Mr. J, Bmitl .. . . My
s Dhani Ram L Vorma »
w B.C. Newland

w L. B Fitz-Gibbon

w ALK Mimm

w V. TP Wainrght

w W.T. Halew

DN, Banerjee, 5.4,

Mr. [, Smith ... o Mr.
n WG Jarba ”
o H. T Simons "
o Y. W, Morton +
- 1\smnt-Ull wh Khan, K.8.

.+ C. B. Sextou
v AR, Murph!.

Me. J. O. Gretft ... . Mr.
» Asmat-Ullah Klwan, k.8,

» Al M. Talati, L.C.E.

» PR R. Calvert
pn A J. Booth
»w R M. Wyutt

Mr. W, Skilling .. ... ...,
»  Prmmulirunjao Ray, r.8.
» F. M, Kenny
w P.C. Mitra. B. A,

w  H. H. Creed

ceransanrnnnnes MEC B Clnudins i e

Me. Nunak Clund Puri, B4,

Foanver

Tuper S ] :
Upper Suboardinates. Subordinates, e

.. 22 Rurveyorn, Drufts.
men,

Tralbir Rui ..
Rum Sngh.

23 Surveyorn, &e., 1
RNollier Surveyor.

32 Sueveyorn, &e., 4
Soldier Surseyors.

Huyut Mubmwmeowd, k.5, ..,
Muung Kyuw Nyein
Dhiredrs Nuth Sula

Ham Prosad

32 Hurveyom, [oafta-
moen, &¢

Lachmun Duji Judu, w.s, ..

.. 35 Rarveyomn, &c., 7
Holdier Burveyors.

8 Surveyom,

IYTTTETrTN
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OFFICERS, 1914-15.

SUPERINTENDENT OF THE
TRIGONOMETRICAL SURVEY—

Tonperind (ifficera,

Trigonometrical
Survey Oflice,
Dehra Dun.

Training Hehool......oo. Captain W, E. Perry, R.E
Undder triining.

No. Drawin% Major G. A. Benzeley, n.

}Lieut.-(]olunel (t. . Lenox-Conyngham, R.E.

Provineial Officers,

Upper Subordirates,  Lower Subordinotes §e.

Mr. Sarat Kunar Mukerfio e

Me. J. deGmnft Huntoer, M.4

ST . Mr. Jugnl Bohari Lal
T . Amir Abdul Salam
Matlub Ahmad
,» Girija Sonker Rageli
" Dull}:‘tt Kam Vohra
,, Amulya Choran Ghosh
,, (lmlain Hosan | Under training.,
,, Ishwar Sinch Beri® * Discharged Jich
. Jamleesh Prasad Vastuv April 1915,
' Munzur Ali Tuba Tabnee®
., Gopal Lal Mitem
,» Pratul Clandra Sen
Gupm.J
Boveerns My, J. Smith .., o Mr. Ram Singh, RaSo i e e

L. Mr. H. A, Charrier s

Hummnan Prass

Jumna Prasad

0. C. Ollentach
S1ib Lal

LH

e M, Satish Cliandra Mukburji

Office and Fores "
H. C. V. Stotesbury
Mf"p Office, Debra :: 0. N. Pashong
Dun. ,»  Abdul Karimn
e 0. D, Juekson
No. 13 Party,......... Lient.-Colonel G, P. Lonox- ...
(Astronomical ). Conynghum B.E.
No. 14 Party, ........ Major E. A Tandy, 2% "

{Pemdilums ).
No. 15 Party,.........

{ Trinngniation ).

Mujor E. A. Tandy, R.E.

No. 16 Paurty,.........
{ Piudatl J,

No, 1'7 Party,
{laveliing).

NG, 18 Party, oo

{ Megpnetie ).
No. 19 Party,....... .
{ Bede Line ).
Exploration
no Chinese Turkistan Major H, Wood, R.E.......
with Cav. Flippo de

Filipm,

In Central Asig with Sir
Aurel Stein .

Mr.

Captain W. E. Perry, BB inineee i,

. H. G. Shaw

N P T [T T U C P UP PR P DRI
G. A, Norman
B. T. Wyutt.
A. 4. Moore

r, Syved Aulad Hossoit, K.Buviive i issensre e sanncecoanainns

Syed Zille Hasnain
D. H. Luxa

1. H, Luxa

J. Me€ riken

T. F. Kitchen

M. 8. Gunesa Aiyar
Jiya Tal Sahgal

N. N. Chuckerbutty

Mr. Karuun Kumar Das, B.A,

H. P. D. Morton

Rama Pmsad Ray, B.4.
N. R. Muzumdar

Raj Baludur Mathur, B,A.

FE.C. J. Bond ............ Mr. Bidhu Bhusan Shome........

rerrremneees MY Jamna Prasad....ccocveeivennn

veeernveens M, Lal Singh, B.B...curiiienninnns

reneeeend Computers, &,

. 3 Computers, &e.

... 19 Computers, &e.

voe. M Commputers, &o.

v 11 Computers, &e,

18 Recorders, &ec.

1 Compauter.

1 Surveyor

1 Surveyor.
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8 FIELD WORE.—TOPOGRAPHICAL SURVEYS.

‘PART 2.—FIELD WORK.

I.—TOPOGRAPHICAL SURVEYS.

13. 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 deseriptions 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 one-inch scale and
consequently accelerate the rate of progress of topographical surveys shewn
in Table IT below. In order to give a better idea of what work actually
lier before the department, it may be remarked that of the area remain-
ing for survey shout 620,000 square miles are likely to be surveyed on
the half-inch or smaller seale,

Table II.—Progress of Topographical Surveys since 1905..

Survey yenr. Seales of Hurvey. Ng;:(:zr" Sg\:lt:]]zm %:::,f;n TOTALE.
! Sq. miles. | Sq. miles. | 8q. miles. | Sq. miles.
1905-06 ..., | Mostly 2-inch and 1.inch 4: 6,278 ! 1.660 . 10,322 18,260
1906.07 ... | ditto . } 7510 | 7668 1 8659 ‘ 23,844
1607.08 . ‘ ditto . : 14.530 i 9,256 12,431 i 36,217
1908.09 ... - ditto . \l 18,624 l 12 526 11,542 |; 42,692
1909.10 .., i Mostly 1-inch ! 23.838 [ 12,532 | 9.736 i 46,101
1910-11 ... r ditto -1 27528 ! 13,171 ! 9218 | 49917
1911-12 .. ; ditto ; 28,852 i 9,115 10,654 : 43,621
1912-18 ... | Mostly 1-inch and $-inch 28,192 I 13,349 ¢ 11,836 ; 33.377
1918-14 ., . ditto | 25,052 5 15,844 14,490 E H5H,786
1914-15 ... ditlo ... 12,334 j 19.286 T 5,066 = 36.676
Total Areas completed to date . l 187,742 | 114,405 | 104.344 | 406,491

Approximate areas for the whole: 750,000 |542.800 |528.800 |[1,821.600
topographical programme.

Approximate areas remaining for;562,258" |428,395 |424.456 (1.415.109
BUrvey.

NOTE. --The figares of the Northern Circle for the years  IM3—07, 1HR00 amil 191914 have-
hoeen altered sinoe the pablication of the General Report for the Fear 1913.11.
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Table III.—OUT-TURNS and COSTS of Topographical Surveys, 1914-15.
OUT-TULNS. ] TOTAL COSTS.
PARTY and LOCALITY. T T Survey and
Arecas Totals Mapping. REMARKS.
Character of ground. Seale and typo of Survey. on ench [ onnll
Seale, Senles. Cost-rates,
3 : Hs Cost- | NORTHERN
. Sq- nmiles.
. T mries rafes. CIRCLE.
No. 1 Party—EKashmir. - - s,
AMountuineus and wooded «. l-inch Survey .- we [ 2195) 145 B .
Very high Himalayas . 3-inch Survey - 250 2 R LESE 361 ‘H:vl:mh\sr llh.\l..'-'!ltl
e [l nove o
Perna.HBaloeh
Detachiment, This
No. 2 Party—Punjab. Rkt e
iork was done
Plains, irrigated and non-irrigated 1-inch Survey 8447 . . wor v
Pl(um: sand hills and rocky oulcrops 1-inch Nevision Survev 2,550% 3,364 | 71,500 211 }I',',l,‘,h,':{!.:::m:f”',,r'*'\'::‘
&l ol l‘:hl:l]ifi.‘-ilf
. ment of  No, 4
No. 3 Party—United Prozinces. pry bl on
. . : Noo b Darty.
Plains and wooded hills . l-inch Resurvey 1,854} ' . . ‘ oo
Open and wooded plains . l-inch Revision Survey 1e609| 3,028 8n0us o 284 :hl.‘ll'll]l‘]"‘}qli;::;hll::i?
’ of work on
Kumann amd Ram-
nnr Iorests pew
. \ |u‘\'tin~lly \lvli»ihlhlv
No. 4 Party—{/nited Provinces und Nepal, ! :(;:.F“,:.‘:,;N,ml",_.r:.:i_
- corneld,
Plains wooded . l-inch Tesurvey 3407 | 3,487 |su.a54 tl 1971 [§Bxchudos Be 3 0s1

unucvount of pay,
&e. of ostahlizh.

ment employed on
3 umpping  in

Noo 1 Party.
Q-
TOTALS, NORTHERN CIRCLE:— 12,334 sq. m. Re. 312174 C0% 253
Sq. miles. Iia. (Coal- SOUTHERN
No. 5 Party—eufral Provinees and Berar, — .. rales. CIRCLE.
: R,
Intricate Rhills, open wundulating ) g s N o
platean and cullivated plains. ) L ?rwh Burvey 3,070 i |
Forest-clad Lills 1-inch Rovision Survey 1,857 4,435 | 70761 180!
Ditlo . 2-inch  Survey ... s
No. 6 Party—~Berar, Bombay and Hyderabad.
Varicd, mostly undulating . }-inch Sorvey .- 5,006
Intricate hills, rough coundry .. 1-inch Survey .- - 2,261 ) t
Open plains and undul tfing . l-inch Revision Survey 961 7,640 | a5.sK5 126 i
Intricate, with thin forest . 2-inch Survey g9
No. 7 Party—»Madras, ﬂfysore and Pondicherry. :
Rocky hills and cultivated plains  1-inch Survey 2 921 |
Undulating platean . l-inch Revision Survey | 192 i
Roeky hills, partly wooded ... l-inch Supplementary Survey . 14 (| 2423 | wm103 16'3 1
Low hills and open plains . 2-inch Survey vea 439, ~
No. 8 Party—adras. ‘ i
High forest-elad hills ... l-inch Survey 1,280 .. o
Undulating enclosed coast countéry 1!-inch Survey - 5()5} 1,788 |1,11,521 624 i
TOTALS, SOUTHERN CIRCLE:— 19,286 sq. m. Rs. 375360 OOV 195
»Sq teiles. Fix. Unal- l E&SR%EI:JREN
No. 9 Party— Bengal. e rates, .
) L. No ?nb:ilknuﬂlrey vlvun
g : dertulas ¢ thin
NO. 10 Pa..rby Upper Burma. 4 ;:unﬂt; x:lu:!u”;) Ul:‘.
Mostly hilly and thickly wooded ... 1-inch Survey vee 11,8887 \ yrur,
Ditto ditto «» 1-inch Revision Survey 57; 2,088 1,214,600 (ees 408 ,fﬂl.ml':u:"clu d n.: "‘tn‘:l
Ditto ditto « 2-inch Survey e 178 1 l :)u'.hm'-nt ;:‘\!ml:ln.r)'
| ‘ surveys, Maymyo
I Drawing (Hlics nnd
NO. 11 Pa,rty—Upper Burmu. . irddruction wunp
. ' T ER
Hilly and densely wooded . l-inch Revision Survey 315 315 p1m 164 N::rll.nlrlwlb s pping
! I lone
No. 12 Party—dssam." IRy
* ) : (o) Includen 21 wq
Open and  high grass covered 1-inch Survey . vee |1,841 . milen npweinl Tarest
cn al l-inch Supplementary Survey ... | 223 iy L i
];I(;;ns and densely wooded | o 41\ Sursey ) 853 (1) 2,448\1,-11],3,“ o) 872 rﬂul‘:;ul "f.iu- '-;- Eill
itlis. 4-inch Specinl I'orest Survey ... 31 ‘i | | f'}'rl""l";'f'l')'i:}""i‘l'
' akde (b (i1
Andamans Detachment—Andaman Islands. ! | Department,
Densely wooded hills and mangrove 2-inch Skeleton Survey (un-| 225 225 | wwy un] 930 | {0 Exclating  cont
Bamys. contoured.) of mup[;inu, to b
done by Forest
t Map l)lﬁﬁm'.
TOTALS, EASTERN CIRCLE:— 5056 aq m. Ras. 2,900,007 (i‘;‘ig’ 876
GRAND TOTALS- 36,676 sq m. Rs. 9,78,531 Y95 9g4

rate
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NORTHERN CIRCLE vii index map No. 1}

14. No. 1 Party.—The reduced area of survey shown in Table I1I
is due to the curtailment of the winter programme of field work. The
Party kept only one detachment in the field which worked during the
Jate autumn and the following summer in the high Himalayas near
Kivhtwar, and to the North and West of that place in Jammu. State,
the country varying from 3,000 feet to over 20,000 feet in altitude. Two
khalasis lost their lives by accidents in climbing these heights, and difficul-
ties of transport and of weather were considerable.

Triangulation in advance was carried on southwards to the neighbour-
hood of Dalliousie and is now complete down to the plains of Gurdispur,

The bulk of the Party remained at Mussoorie throughout the year
and a programme of half-inch fair mapping has been commenced by that
portion of the Party which did not take the field.

15. No. 2 Party.—This Party surveyed a total area of 3,304
square miles on the 1-inch scale in the districts of Hissir, Karnal,
Rohtak, Delhi, Gurgaon and in the States of Jind, Pataudi and Dujana.
The country surveyed was flat except for occasional sandhills and rocky
outcrops; portions only being canal irrigated.

In addition, triangulation and traversing of 1,200 square miles and
984 linear miles respectively were carried out for future half-inch detail
survey in parts of Alwar and Bharatpur States,

16. No 3 Party.—This Party surveyed on the l-inch seale an
area of 3,028 square miles, of which 1,359 square miles were re-survey,
and 1,669 square miles revision survey.

All the work lay in the United Provinces and embraced parts of the
following distriets, Bijnor, Saharanpur, Dehra Dan, Garhwal, Muzaffarnagar,
Meerut, Nuini Tal, Bareilly, Pihbhit, and Shihjahanpur.

With "the exception of a smail area of the Siwalik hills in Sahz‘xranpur
and Dehra Dan distriets, and a part of the Kumaun hills, east of the
Guanges river facing Hardwir, the country surveyed was flat; forest-clad
arens were oncountered along the foot hills, also in the Tarai tahsil of
Naini Tal distriet, and in parts of Pilibhit.

17. No. 4 Party.—This Party surveyed an area of 3,467 square
miles of re-survey on the scale of 1inch to 1 mile in the distriets of
Bira Banki, Fyzabad, Sultinpur, Partibgarh, Jaunpur, Azamgarh and Basti.
The area consists of plains of which the greater portion is highly
cultivated and covered with orchards, mango trees being in abundance.
It is well-wooded but there is no forest, though serub jungle occurs in
many places. The principal rivers that run through portions of the area
that came under survey are the Gogra and the Gumti.

18. Recess Work.—The whole of the area surveyed this year by
the Northern Circle will have been fair-drawn by the parties before they
take the field next season.

19. The work of the following party and detachments, also belonging
to this Circle, is reported on pages 15 to 17. No. 20 Party
(Cantonmmsnt)—Punjab  Riverain  detuchment and Simle Survey
detachment,

SOUTHERN CIRCLE (vide index map No. 2),

20. No. 5 Party.—This Party surveyed an area of 4,435 square miles
in the Hoshangabid, Nimiar, Betil and Wardha districts of the Central
Provinces and in the Amraoti and Akola districts of Berir, triangulated
an area of 3,500 square miles in the Nimar district of the Central Provinces,
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in the Buldina, Amraoti and Akola districts of Berar, in the East Khandesh
district of Bombay and in the Indore State of Central India, and traversed
42 linear miles in the Buldina and Akola districts of Berar. The nature
of the country surveyed varies considerably and consists of forest-clad
hills of the Satpurai and Gawilgarh ranges, undulating and cultivated
portions of the Satpura plateau and highly cultivated plains of Berir.

21. No. 6 Party.
miles in the Buldana district of Berar, in the East Khandesh aud Ahmadnagar

This Party surveyed an area of 7,640 sjuare

districts of Bombay and in the Aurangibad, Parbhani and Bhir distriets
of Hyderibad, and triangulated an area of 7,335 square milesa in the Bhir,
Osmanabiad, Ninder, Bidar and Nizamabad (Indar) distriets of Hyderabad,
The country surveyed is of a varied nature, consisting to the north of
intricate hills and to the south of bLroad undulating valleys and cultivated
lands broken by rocky ridges with occasional high and rocky flat topped
hills, More than two-thirds of the area under survey is in Hyderabad and
was mostly surveyed on the }-inch scale.

22. No. 7 Party.
miles in the North Arcot, South Arcot and Chingleput districts of Madras,

This Party surveyed an area of 5,423 square

in the Kolar, Mysore, Tumkir and Bangalore districts of Mysore and in
the French settlement of FPondicherry, and triangculated an area of 2,309
square miles in the Chittoor, Chingleput, Cuddapah, North Arcot uand
Nellore districts of Muadras. The country consists of forest-clad hills mostly
reserved forests, lower rocky hills covered with serub or devoid of vegatation,
open cultivated plains with detached rocky knolls and rocky outerop and
the open undulating plateau land of Mysore.

23. No. 8 Party.—This Party surveyed an area of 1,788 square

miles in the Tionevelly district and the Travancore State of Madras,

triangulated an area of 1,366 squaro miles in the Tinnovelly district, and
traversed 144 linear miles in the Travancore State. The country surveyed
is very varied in character and extenls from the dens:ly inhabited amil
intricate country along the coast to the high ranze of mountuins separating
the Travancore State fromn the Tinnavelly district, most of the high ground
is forest-clad, uninhabited and difficult of access. The survey was luborious
and entailed considerable hardships on the members of the party.

24. Recess Work.
the Southern Circle will have been fair-drawn by the partics before they
take the field next season.

The whole of the ares surveyed this year by

EASTERN CIRCLE (vii index map No. 3).

25. No. 9 Party.—No. 9 Party traversed an area of 2,870 aquare
miles in the Burdwan, Nadia and Murshidabad distriets, in which 1,244
linear miles of theodolite traverse in advance of detailed topographical
survey were completed. The country is absolutely flat and thiekly populated
particularly along the banks of the large streams, but very low-lying and
consequently malarious. Communication was easy by means of carts,
but some difficulty was experienced in procuring them as the people wera
not always ready to hire them except at monthly rates. The traversing
was based on the stations of the Caleutta Meridional Series of the Great
Trigonometrical Survey. No detail survey was undertaken owing to the
curtailment of the field programme. The Party with the exception of one
traverse camp was consequently employed on half-inch mapping
at Shillong,
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28. No. 10 Party.—No. 10 Party surveyed an area of 2,068
square miles in the Kutha, Myitkyina and Putao districts of Upper Burma

incluling 400 square wiles of country beyond the Burma-China Frontier

and in unadministered territory. in
the Myitkyina and Putao districts and 164 linear miles of forest boundary
The country surveyed varied from the low lying

3,320 srquare miles were triangulated in

purveys ware completed.
Kasukkwe valley in the Katha district which was less than 500 feet above
gea lovel, to tho high hills along the Burma-China Frontier, some of which
were over 13,000 feet high and covered with snow during the winter
months, Both plaing and hills were thickly wooded and it was difficult to
obtain views of the surrounding country except where ground had been
cleared for cultivation.

27. No.1ll Party.—No. 11 Party was employed on half-inch
mappiny, only a small section of the party was employed in the neighbour-
hood of Maymyo, on the revision survey, on the l-inch scale of 313
square miles and on the traversing of 1953 linear miles of forest boundaries,

for special forest surveys.
28. No. 12 Party.—No. 12 Party surveyed an area of 2,448 square

miles on all scales in the Sibsigar, Darrang, Nowgong and Lakhimpur
districts of Assain and carried out 858 linear miles of traversing. Of the
above area, 353 square miles comprised a 2-inch scale survey of reserved
forests and 31 square miles of special 4-inch forest survey. The country
under survey consists partly of the alluvial plaing of the Brahmaputra
valley and partly of the Mikir Hills which rise to an elevation of nearly
4,500 feet and are almost entirely covered with dense forest growth. A
considerable portion of the plains is under tea and paddy -cultivation
interspersed with large tracts of tree and high grass jungle; most of the
latter area is flooded during the rainy season and is swampy and much
cut up by “bils" and streams. '
29. Recess Work.—The whole of the area surveyed this year in
this circle will have been fair-drawn by the parties before they take the
ficld next season with the exception of seven sheets of No. 10 Party of
which the fair-drawing is well advanced and will be completed later on.
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IL—FOREST SURVEYS.

30. During the year 1914-13, the forest surveys have, as usual,
been carried 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 l-inch
scale. A considerable extent of forest boundaries was also surveyed on the
scale of 4 inches to the mile.

NORTHERN CIRCLE.

31. No forest surveys werc carried out in this Circle during the
year under report but certain areas have been traversed and triangulated
for a special survey on behalf of the Forest Department, in the Rimnagar

and Naini Tal divisions.

SOUTHERN CIRCLE.

32. Central Provinces (Berdr Forest Circle).—The survey on the
4-inch scale of an area of 3} square miles which had been left over from
the previous programme, in the Dadgaon and Gumi reserves of the Buldana
division, was taken up by No. G Party, and in addition, small areas of
B and C class forests, aggreg'uting 3 square miles, were surveyed on the
2-inch scale. Theodolite traverses, amounting to 50} linear wmiles, were
also run round the houndaries of these blocks and were plotted on the
4-inch scale. These surveys completed the forest areas in the Buldina
division falling within the programwme of No. 6 Party.

In the course of its ordinary operations, No. 5 Party surveyed an
area. of 7} square miles of Narnila hlock in the Akela division on the
2-inch seale. No new theodolite boundary traverses were executed in this
division but the survey was earried out Dby plane-table traverses and in-
terpolation based on points trigonometrieally fixed.

33. Madras Presidency.—Ten reserved forests, comprising a total
area of 51} square wiles, were surveyed on the 2-inch scale by No. 7 Party
during the year. Five of these forests are situated in the North Arcot
district and the remainder in the Chingleput district. As a sufliciency
of suitable surrounding pbints was available, the survey was earried out
chiefly by interpolation but this had to be supplemented by plane-table
traversing in parts; it was found jmpossible, owing to the flat nature of
the country, to fix auy conspicuous points. During the prosress of
survey, all the reserves were checked with the Government notitications
and the boundary pillars with their numbers entered where they existed.

34, Bombay Presidency.—In the FEast Khiandesh distriet, three
forest blocks, comprising an area of 10 square wmiles, were survoyed by
No. ¢ Party on the 2-inch scale and their boundaries, mmounting {o
2% linear miles, were rigorously traversed by theodolite and plotted oun the

4-inch scale.

EASTERN CIRCLE.
35, Upper Burma. (Nosthern Forest Cirele).—XNo, 10 Party surveyed
the Namkwin, Teinlon and parts of the Nantan and Nanyinkha reserves
in the Myitkyina division, and the Loimaw and parts of the Manmaw,

Nanhin, Mawhun and Mohnyin reserves in the Katha division, simounting

to 176 square miles, on the 2-inch scale. In addition to these surveys,
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164 linear miles of boundary survey on the 4-inch scale, were completed
round the Maingnaung, Nammun, Namma, Nanyinkha and Indawgyl reserves
of the Myitkyina division and round the Nankobin and Namaw reserves
of the Mansi division.

Upper Burma. (Southern Forest Circle)—No, 11 Party completed
theodolite traverses, totalling 1953 Iimear miles, round the boundaries
of forest reserves Baw, Baw Extension, Zibingyi-Tonbe, Kywetnapa and
Nyaungdauk in the Mandalay Division. The Baw and Baw Extension
forest reserves are for special'survey, on the 4-inch scale.

38. Assam.—No. 12 Party carried out, in the course of ordinary
topograpical operations, the survey on the 2-inch scale, of the Mikir Hills,
Kaliani, Panbiri, Upper and Lower Daigurung, Nambar (part) and Daying
(part) reserves embracing an area of 332 syuare-miles. In addition, the
balunce of the Kaziranga reserved forest, a gume sanctuary, ‘was surveyed
on the l-inch scale, the Forest Department being of the opinion that
this scale would meet their requirements. The special survey of the Upper
Dihing reserve wuas completed, comprising areas of 21 and 31 square
miles, surveyed respectively on the 2-inch and 4-inch scales; the cost of
this work has been exclusively borne by the Forest Department.

37, Andaman Islands.—During the year under report, special forest
surveys were continued by a detachment consisting of 8 surveyors under
the superintendence of a Provincial Officer of the Survey of India and a
detailed skeleton survey on the scale of 2 inches=1 mile, was made of
225 square miles in the island of Baratang and parts of Middle and
South Andaman Islands. In addition, 93 linear miles of traversing were run,
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IIL.—CANTONMENT AND LARGE-SCALE SURVEYS.

38. No. 20 Party (Cantonment).—During the year unider
report, the Party was employed on the survey of Meerut, Debra Dan,
Landour, Saharanpur and Hapur (Bibigarh) Remount Depdts on scale
16 inches to a mile; and of the bazars of Meerut and Dehra Din on scale
64 inches to a mile. The triangulation and traversing of Peshawar,
Jullundur, Bannu, Kilka, Sanawar, and Bakloh have heen completed in
advance for season 1915-16. Also during the year Santa Cruz was
retraversed to prepare a table of bearings and distances of boundary
pillars. A survey of the proposed pipe-line for new Delhi was done for
the Military Works Department, and the Guide Map of Mussoorie and
Landour brought up to date.

Twenty-one fair maps have been sent for publication, eight fair maps
have been completed and nare being sent for publication, twenty-four sheets
of Meerut are in hand and are nearly completed, and nine sheets of Delira
Din and Landour which have just Leen surveyed will be drawn and sent
for publication in March 1916. ‘

The programme for the ensuing year is the survey of Peshawar, Upper
Drosh, Lower Drosh, Chitral, Simla Lines, Kalka, Sanawar, Bakloh, Jullundur,
Fort Lockhart, Hangu, Thal and Bannu and the triangulation and travers-
ing in advance of Nimach, Rawalpindi, Upper and Lower Topa, Jhelum,
Sialkot and Chawman.

Out-turn and cost-rates of Cantonment Surveys, 1914-15,

Cost-rates
Cautouments. Heales. qrg}l;}:m Total cost, bl’lll_".::';::l d REManks,
mapping.
25 R,
Meerut, Sahdranpur Remount
Depdt, Hapwr (Babigarh)
Remount Depdt, Landour
and Dehra Din .« [16°=1Mile| 19,260 41,206°57 214
Meerut and Dehra Diin .. [64"=1Mile 318 4,694'82 1476 Cantonment
— Baznes,
19,5378 45,901°39

Alphabetical List of Cantonments surveyed in the new style up to 1914-15,

(1) Dehra Don Cantonment, Scale 16 inches = 1 mile.
(2) Guna . do. do. do.
(3) Hipw Remount Depit do. do.
{4) Kamptee Cantonment do. do.
(5) Landour do. do. do.
(6) Meernt do. do. do.
(79 Quettn do. do. do. Surveyed by No. 4 Party.
(8) Quetta Civil Station do, do. Surveyed by No., 4 Party.
(9) Rajkot Cantonent do. do.
{10)  Sahiranpur Remount Depit o, do.

{11} Saugor Cantonment de, do.
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39. Punjab Riverain Detachment.—The detachment coutinued
the work of traversing and laying out bages in the areas under water
action of the Sutlej, Ravi, and Chenab rivers in the districts of Jullundur,
Sislkot and Gujrat. It also demarcated rectangles with permanent mark
stones on the banks of the Chenal river (districts Gujrat and Gujranwala).
These rectangles are to serve as bases for future survey and demarcation
of houndaries in the bed of the river. A small area of smimilar work was
also done at the request of the Settlement Officer along the river Ravi
in the Sialkot district. The work has been completed and plotted, and
traces are being supplied to the Settlement Officers conecerned.

40, The Kangre special swrvey was started at the end of October
1014 in the Kangra tehsil in continuation of last year'’s programme under
gimilar conditions ns existed during the previous season. In order to
reduce the cost no boundaries were enlarged from the topographical maps
in the snowy' portions and tracts covered with forest reserves, except
2 miles disputed State boundary falling in 3 “masdvis” between Chamba
and Narpur {fahsil. 8,464 linear and 494 square miles were traversed
and triangulated.

41. Under orders of the Punjab Government, the Simla Settlement
Survey was started early in November 1914 in the Bharauli tract of the
Simla district. During Janunary 1915 the Simla Survey proper was
commenced, whers, in addition to the ordinary work 272 stations (239
houndary pillars and 33 stones) with heights, were picked up for the
Simla detuchment. After completing the Simla faksil the Kot Khai #rhsil
was taken up during May 1915, As the work here was urgently required by
the Settlement authoritics it was continued during the whole of summer,
In all 1,106 linear and 53 square wmiles were traversed and triangulated,

42, With a view to prepare a correct map on the samne basis as
that of the Kangra  Scettlement and  thus to avoid future houndary
disputes, the survey of the Nangra trunk road was undertaken during
Fohruary 1915 at the request of the Executive Engineer, Provincial
Division, Kangra. Ofl-sets were talken on traverse lines to various
boundary tuenings and pillars and after applying the necessary corrections
to distanees measured along the road, for elevation or depression, the
results were plotted on the scale 200 feet to an inch. Portions of the
road facing 16 important bazirs were plotted on the seale 50 feet to an
inch. The plots were then tested on the ground in various places by
the camp oflicer.  Theodolite stations traversed for the Settlement Survey
were generally utilized and in addition 418 fresh points covering 34 linear
miles were laid out. In all 39 miles of the road were surveyed. Plots
were prepared and traces are being submitted to the Executive Engineer.

43. As required by the Deputy Commnissioner, Lahore, a small area
of 719 acres was traversed and surveyed on the seale 12 inches to a mile
to cheek the houndaries of grass land in the Lahore Canfonment.

44, 32 stations covering 29 linear miles were redewmarcated in the
Klushab Thal (sandy arvea) at the request of the Settlement Officer,
Shahpur.  The cost was debited to the Settlement Officer.

45. Simla Survey Detachment.—The detachment remained ag
Simla, and continued the survey of the station,

During the year the following work was also undertaken —surveys
of a spur near Sunjauli, an extension of the Simla area, a map of the
forest lands in Koti State, and several plans (with information such as,
spirit levelled heights, seetional drawings, areas, &e.) required to illustrate
proposals for the improvement of the station. '
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The mapping of 10, out of 31 sheets of the Simla survey, is well
advanced. The plans of the Sihmla extension and Sanjauli-spur will be
* ready in October,

The Koti State forest map has been sent for publication.

There remains for completion:— (@} 23 square miles of the Shmla
survey with the drawing of 21 sheets and (b) a proposed plan of 53 square
miles of country required to illustrate a boundary dispute between Patiila
and Keoti States.

It is estimated that these will be completed by March 1816.
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IV.—TRIGONOMETRICAL SURVEYS.
GEODETIC OPERATIONS.

46. No. 13 Party.—Astronomical Latitudes.—It had  been
intended to carry out a serics of observations at stations of the Gurwani
and Cora Weries of the Principal Triangulation, between Latitudes
94° and 27° and on the meridians of 82° and 83° FKast Longitude.
The object of these observations was to amplify our general knowledge
of the deflsction of the plumb line over the plains of Indin; there iwas
no special problem in view,

The outbreak of war vemoved the officer who would have undertaken
this work and no astronomical work was done. The establishment of
the party was employed at Head Quarters chiefly on the preparation of
Triangulation data for publication in pamphlet form.

The marking of the Longitude Stations by means of suitably
inscribed slabs was taken up, as it had been found that several of these
stutions were in *danger of Deing lost sight of.

47. No. 14 Party.—Pendulum Observations.—The programme
that it had Dbeen intended to carry out comprised :(—

(i) Observations at 8 stations in the neighbourlicod of Bombay,
gelecterl with u view fo the further investigation of the large difference
between the force of gravity at Colaba and that at Alibag which had
been observed during the season 1913-14.

(ii) Observations at as wmany stations as possible in the plains of
the DPunjab, in order to investigate the theory that alluvial deposits
depress the denser rocks of the earth’s crust on which they rest and so
give rise to a diminution in the foree of gravity. The low values of gravity
in the Ganges Valley have been attributed to this action and it is there-
fore desirnble to ascertauin whether similar low values will be ohtained in
other areas of equal alluvial deposition.

As no officer was available owing to the outbreak of war no observations
were made.

The personnel of the party was employed partly at Head Quarters
sud partly on the delimitation of the boundary between the Pilibhit
district and Nepal. A report on this work will be found on pages 23 and
24 under the heading “ Miscellaneous ™.

48. No. 15 Party.-Triangulation,—The following series of
Principual and Secandary Triangulation were carried out :—

(). —Prixciral TRIANGULATION,

The Chiltagoing Sevies.—This }s a new Principal Series to connect
the Burma Couast Series and the Manipur Meridional Series. It cianates
from a side of the former about 30 miles East, North-East of Chittagong
and traverses parts of the Chittagong Hill Tracts, the South Lushai Hills
and the Chin Hills. Altogether 10 new stations were built, covering
about 115 miles of ditlicult country. The series was satisfactorily Iaid out
but the final connection was not quite cowmpleted and an additional station
will have to be built to secure this when the observations are taken up.
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{(b).—SEcoNDary TRIANGULATION.

Ashiw Series.—The conneetion of this series with the Karachi Loungi-

tudinal Series was completed and proved satisfactory.

Middle Gudgvari Series.—This series. which connects the Grat Are
and the Jabalpur Meridional Series, was laid out and built in the season
1911-12 under the name of the Bhir Series. Ohservations at 18 stations
were completed. The connection with the Jabalpur Meridional Series

proved very satisfactory, .

The Cachar Neries—This series was designed to conneet the Assam
Valley Series with the Cachar Branch of the Fastern Frontier or Shillong
Series, and was undertaken .at a timce when the closing discreparey of the
Naga Hills Series and the Manipur Longitudinal Series was believed to
be due either to some error or to earthquake movement. Subsequent
investigation has shown that the discrepuncy is largely dus to the [act
that the Burma triangulation is unadjusted and is in slightly different
termns from the Indian triangulation. The Niga Hills Series links these
triangulations, and the circuit which it forms has no unduly large closing
errors. The final connection with .the Assaim Valley Series could not be
completed owing to unfuvourable weather.

The Kolina Series.—This series, which conneets the Naga Hills Series
with the Cachir and Jaintia Hill Series, was ecommenced last season when the
first six stations were observed. The renaining stations were ohserved at nnd

the connection completed.

ParTicuLaks OF TRIANGULATION DURING 1914-15.

i PRINCIPAL. SECONDARY.
l
i : - i
i lll""k'o'lx Ashta, f“"](.“e. Cuchar. | Kohiinn,
I Codnvari,
i ‘ .
Nunther of Stations observed at RO R ] 18 | 12 | R
. newly built e 10 5 1 } 10 I
Lcngih of trinngulation cnmplctod in miles 39 187 55 87
remaining to be done [ R 1) I O
Areu of tj.mngu]'l.twn in square miles = ’ 426 1,990 T47 576
Number of triangles observed .- = 7 18 9 9
" Astronomical Azimuths ob-\u\ul E ........................
= |
7 o -
Maxiinum trinngular error gc:: 3730 367 2788 47
Average " 218 125 153 18
Mcan closing ervor in ltitude g 028 0*07 021
" " longitude v 025 010 ; - 021
. " height 2°1 ft. 1°8ft. ot 770,
» " nzimwth 477N 1”8 P 96
“ log side (unit bemg S
hhe seventh place of decimal) er 246 47 & 413
Theodolite nsed ... e vr T.&8. | T.&S8. | T. & 8. | T.Cooke
8-inch | B.inch [ 12-inch | & Sons,
Mier, Mier, Mier. 8.inch
Nu.1811,[No.1811.} No. IIL | Miecr.
No.10183
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49, No. 18 Party.—Tidal Operations.—Observations were taken
hy means of sell-registering  tide-gauges throughout the year, at the

stations given in the following list:—

Date of Date of Numiber of
Stations. commencement | elosing of years of . REMARKS.
i of observations. | observations. | observations.
1. Aden ... | 1879 Still working| 86 )
2. Karichi (| 1868 1880 %181 8 “Small tidegauge
2. arichi 1| 18A1 Still working!| 35 | working.
3. Bombay (Apollo Bandar) | 1878 " 87
4. Bombay (Prince’s Dock) | 18R8 " 29 ‘
1880 1890 101,

5. Madras Tt { Restarted 1895 | Still working| 20 fdo
6. Kidderpore ... ..o { 1881 " 34
7. Rangoon ... | 1880 " 35

- { | 1880 1886 ) } .
8. Moulmein ... | | Restarted 1909 | Still working 8 12
9. Port Blair ... .o | 1880 . " 85

In addition to the above, the actual records of high and low water at
Bhaunagar, Akyab and Chittagong were obtained from tide-pole readings
taken during day-light by the Port Officers concerned. Tidal diagrams
registered by a small river-gauge at Chittagong were supplied by the Port
Officer in the earlier part of the year but the record of these diagrams
was not found to be wholly satisfactory and hence they were discontinued
after May 1914, ‘

All the tidal observatories now working were inspected during the
year and the tidal registrations have, on the whole, been satisfactory.

At the request of the Chief Commissioner of Port Blair the tidal
observatory at that station has been shifted to a new site about 90 feet
towards the south, to meet loeal requirements.

During the coming year tidal ohservations will be continued at the
nine observatories now working.

50. 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 been taken :—

PERCENTAGE OF ERRORS IN PREDICTED TIMES AND HEIGHTS.

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS,
%‘ In TIME. In HEIGHT. 2 | IN TIME. IN HEIGHT.
8 8
- s b .
2 s e Within -4 3 o1 A, Within 4%
AR, = Within Within 8 7| = Within Within
TE 5 |15 minutes | inches of | ©f mean | 15 minutes } 8 inches of of meux;
_E of aotuals. | actuals. range at 3 | of actuanls. | actuals. range a
g aprmgs. -g spru:gs.
7 ILW.—LW. | BIW.—LW, EW~LW. | i LW—L.W, H.W.—~L.¥, HW.—L.\W,
1905 7| 82 79 96 95 96 97 21 52 62 72 57 94 92
1806 6| 85 81 96 97 94 95 2| 59 53 74 64 92 95
1907 6 84 88 98 98 98 99 2 58 47 78 80 96 80
1908 6 | 84 B4 98 97 99 99 2| 58 52 77 60 97 92
1909 6| 85 88 97 97 97 98 3| 61 59 69 65 93 92
1910 6| 81 88 98 08 95 96 | 3 | 57 52 63 71 89 94
1911 6 | 84 B4 98 989 97 98 3| &5 51 68 66 90 90
1912 6 | 82 B2 97 98 | 97 98 | 4| 70 58 74 62 94 9}
1913 6| 88 82 | 97 97 | 98 99 | 4| 68 55 | 70 58 | 94 88
1514 6| 771 70 98 97 98 98 | 3| 75 e 91 55 92 B84
Average of
ten years | ... | 83 82 91 97 97 98 |...| 62 56 72 62 93 91
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. 51, No. 17 Party.—Levelling,—Three detachments were employed
on the new system of “fore and back double levelling”™ during the
past season,

52. No. 1 [fevelling Detachment was employed (a) on new
levelling from Bareilly to Hathras along the road, (b) on new levelling
from Multan to Bahawalpur by road, (¢) on a +evision of the old line
Meerut-Moradabad-Bareilly along the main road.

The outturn amounted to 342 miles. The heights of 3 Principal
Stations of the Great Trigonometrical Survey, and of 474 Secondary
Bench-muarks were determined.

e) The line Bareilly-Hathras completes the circuits:—

(i) Bareilly-Hathras-Meerut-Bareilly, 346G miles in length,
closing with an error of —0-0G4 of a foot.

(i) Bareilly-Hathras-Agra-Cawnpore-Lucknow-Bareilly ; 513
miles in length, closing with an error of +0-202
of a foot.

{6) The line Multin-Bahawalpur completes the circuits :-—

(t) Multan-Bahawalpur-Ferozepore-Lahore-Sargodha-Multan ;
299 miles in length.

(#) Multin-Bahiwalpur-Murghai-Khemwaila-Multan ; 640 miles.
in length.

The eclosing errors were Irespectively—O'309 and -+ 0195 of a foot,

53. No. 2 Levelling Detachment was employed on mew levelling
from Benares to Barikar along the Grand Trunk Road (part of the
Benares-Howrah line), with branch lines from Barin to Belsar along the
Patna Canal, and from Bankipore to Bihta.

The outturn amounted to 352 miles. The heights of 4 Primary and
325 Secondary Bench-marks were determnined, including 2 Principal Stations
of the Great Trigonometrical Survey.

54, No. 8 Levelling Detachment was employed (o) on a revision
of the line from Bellary to Gooty by rcad, () on mew levelling from
Raichar to Bagalkot by road, (¢) on mnew levelling from Bagalkot to
Bijapur along the main road.

(b) The line Raichir fo Bigalkot ecloses the circuit Raichiir-
Bagalkot-Belguum-Hubli-Bellary-Guntakal-Raichiir, 519 miles in length, with
a closing error of + 0:620 of a foot.

The ocutturn amounted to 253 miles. The heights of 8 Primary and
155 Secondary Bench-marks were determined.

55. In addition to the above about 50 miles of single levelling
were carried out in the Island of Bombay, at the request of the Local
Government 1n order to provide heights of sufficient bench-marks for the
control of the large scale survey of the Island which is still in progress,

58, No. 19 Party.—Base Line Operations.—During the year
under report electric power became available in Dehra Din and the wiring
of the Comparator rooms was done. The public supply is a three-phase
alternating current at 380 Volts pressure, as a continuous current at 100
Volts is necessary for the motors, heater, &e. of the comparators, a motor
generator was erected to eflect the trunsformation. The comparstors are
now ready but owing to the diminution of the strength of the depart-
ment in consequence of the reversion of so many officers to military duty
there is no present prospect of any Base Line work leing undertaken.



‘22 FIELD WORK.—TRIGONOMETRICAL SURVEYS.

MAGNETIC SURVEY.

57. No. 18 Party. —Magnetic.—Two detachments were employed
throughout the field season, and a third detachiment was sent out towards
the end of the season for two months to assist in completing the season's
programine which comprised observations to determine the values of the
magnetic clements at 73 repeat stations in Indian und Burma, as well as
the inspection of three magnetic observatories and observations for the
comparison of the instruments at each of the olservatories.

On the recommendation of the Committee presided over by
‘Dr. .. T. Walker, which was appointed in 1914 to discuss the position of
the wagnetic survey, the repeat stations were warked this season i a
permanent manner by suitable concrete pillars and were handed over for
preservation to the ecare of the local authorities, so that there should
be no dJoubt in future as to their exact position. These stations will
‘henceforward be visited at intervals of about & years, for the accurate
determination of the secular changes of the magnetic elements.

The officer in charge was employed during the field season, with the
ansistance of the Head Quarters staff of the party, in carrying on the
-work of the final reduction of the field observations of Horizontal Force
to the selected epoch, and in the revision of the preliminary values of
Declination from the additional data accumulated during the pust few years,

58. The Magnetic Observatory at Burrackpore was closed on the
26th of April. This observatory was built in July 1903. Self recording
instruments showing the Declination and the Intensity of the Horizontal
Force were installed in August of the same year, and one for recording
the Vertical Force in April 1907, These instruments have heen in opera-
tion up to the 25th of April 1915,

Dr. Walker's Committee camne to the conclusion that the four ohserva-
tories ut Dehra Din, Alibag, Kodaikinal and Toungoo were suflicient for
recording the course of terrestrial magnetism in India, and recommended
that the Barrackpore observatory should be closed as soon as a complete
set of permanently marked field stations, scattered over the country, had
been estiblished and observations at all of them had been wmade. These
observations, at the 73 repeat stations alluded to above, were finished
at the end of April 1915 and the observatory has accordingly been closed.

59. Work during recess season.—The compubotion of the field
observations of 1914-15 and the reduction and tabulation of the magnetié
elements for the four survey buse stations (Dehra Dun, Barrackpore, .
Kodaikanal and Toungoo) for 1914 have been completed; the mean values
of these elements for the year 1914 derived from all days, exeluding
those of great disturbances, are given in the table below.

The reduction of the field observations of Horizontal Force and
Declination to the selected epoch is in progress.

Mean values of the Magnetic Elements at Observatories in 1914,

Latitude .
Observutory. & Dip. Dedlination, | Horizontal Vertical
Longitude. Force. Force.
. . ° C. G S C. G 8,
( 3 19 19 N )
Dehra Din ( s 3 10 E ’ N 44 229 |E 2 188 033163 0-32458
[
‘ 22 46 29 N ]
Barcackpore 1 ss 21 39 Ez N 30589 |E 0322 037403 022459
T ‘ 18 8 4 N
oungoo - 196 v s E} N 23 ¢1]/E 0 26 038983 016628
Roduiks 10 13 530 N
odaikanal . 9 6 E! N 411-12\wW 1171 0-37371 002730
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V.—GEOGRAPHICAL SURVEYS & EXPLORATION,

60, Cavaliere de Filippi’s Expedition to the Karakoram.-—
The expedition brought its operations to a close in the autumn of 1914,
Major Wood went to Europe with Cav. e Fillippi and reached Rome in
December 1914, The two surveyors with the expedition did not accompuny
it beyond Kashgar, but spent the winter partly in Kuashgnr and partly in
Yarkand and returned to India vire Gilgit in the spring of 1913

“The computations of the observations and the drawing of maps is heing
carried out at Dehra Dan. A preliminary rough map was prepared by
Major \Wood while in Rome and a photograph of this has been received
in Debra Dan. A general description and map of the expedition may be
found in the ¢ Ceographical Journal” for August 19153, It embraces an
aren of 8,100 square wmiles on the guarter-inch seale.

61. Sir Aurel Stein’s Archsological Expedition in Central
Asia,—The expedition after a very extensive tour reached Kashgar in
June. The two surveyors lent Ly the Survey of India, Rai Bahadur Lal
Singh' and Mubammad Yakub Khan, were to return thence to Imdin as
soon as the work of making traces and copies, as a security against
accidental loss, had bheen completed. They had not reached India at the
close of the year under report. The total area of survey completed hy
the surveyors under Sir Aurel Stein during the several years he has heen
exploring in Central Asia now amounts to about 130,000 square miles on
the guarter-inch scale.

62. Turco-Persian Frontier Commission.—A detachment under
Lieut.-Colonel C. H. D. Ryder, C.1.E,, D.5.0., R.E., accompanied this Frontier
Commission, which worked from the head of the Persian Gulf to Mount
Ararat. Triangulation was carried out by Major H. M. Cowie, k.E, over
the greater part of the frontier, an area of 7,500 square miles being surveyed
by the detachment, and 227 pillars erected. Fair maps, 35 in number,
comprising nearly the whole frontier 1,180 miles in length, have heen
published. The whole {rontier wuas demarcated except a small portion near
Kotour ; work commenced in December 1913 and closed in October 1914.

VIL—-MISCELLANEOUS.

63. Boundary between Nepal and the United Provinces,—
At the request of the Government of the United Provinces the work of
laying out the boundary between Nepal and the Pilibhit district was
undertaken. Major E. A, Tandy, 1.k, was in charge of the work and had
under him a detachment made up frowm several field parties.

The s'lmpliﬁcatioh of the existing boundary, so as to convert it into
a line consisting of a series of straight links, except where it follows some
definite and permanent natural feature, was a matter of some difliculty;
an alignment was, however, finally discovered which was accepted as
equitable by both sides, and a careful traverse was then executed which
puts on permanent record the position of the pillars which define the
straight links.



24 FIELD WORK.—MISCELLANEOUS.

This purt of the boundary has long been a source of trouble as
disputes with regard to its position have frequently arisen and have been
difficult to settle. The new demarcation will, it is hoped, put an end to-
-this state of things.

In 1912-13 the boundary between Nepial and the Naini Tal district
wus demarcated, so that now the whole of the old boundary line along the

Barda river, which had given so much trouble, has been revised and
improved.
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PART 3.—OFFICE WORK.

I.—HEAD QUARTER OFFICES.

MAP PUBLICATION OFFICE (vide Index maps at end).

64. The classes of maps for the publication of which the Head
Quarter Offices are responsible, may be enumerated as follows :(—
(a)—Topographical maps on the scale of 1 inch to 1 mile.
(b)—Topographical maps on the scale of } inch to 1 mile.
{c)—Topographical maps on the scale of } inch to 1 wmile.
(d)—Geographical maps on the one-millionth scale {(about 1 inch
to 16 miles).
(¢)}—Geographical maps on the two-millionth scale (about 1 inch
to 32 miles).
(f)—General maps on small scales,
(9)—Special maps.
The first duty of the offices is to publish the one-inch, half-inch and
quarter-inch maps prepared by the field parties and Circle drawing offices
from the resulte of the topographical surveys now in progress, -

65. ({a) Topographical maps on the scale of 1 inch to
1 mile.—During the year 207 sheets have been received for publication
and 154 have been published. The corresponding figures| for the previous
year were 176 and 158 respectively. The output would bave been larger
if the machines hud not been so fully occupied in complying with military
requirements.

Putting aside the sheets surveyed in Kashwmir where the season of
field survey differed from that in other parts of India, the onec-inch maps
of all areas surveyed up to 30th September 1913 have been published
with the exception of 2 sheets. Of the sheets surveyed up to 30th
September 1914 very few have been published.

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

surveys were begun :—

NUMBER oF l-INcx SUEETS PURLISHED.
Year T
* Northem Southern Enstern
Cirele. Circle. Circle. Total.
1905-06
1906-07 4 1 )
1907-08 . 15 15 29 53
1008.05 35 30 68 142
19019-10 72 41 G9 182
1910-11 a3l 39 25 115
I411-12 G 33 a8 159
1012-13 104 60 o8 222
1513-14 71 a3 49 158
1914-15 a7 48 9 164
Total Published .. 518 314 358 1,190
Approximate number of 1-inch shoets
in Indin 2,160 2,067 2,101 5,328
Approximate number remaining for !
publication.* 1,642 1,753 1,743 5,138

® These figures include a large number of sheota, about 2,40, in deserts, at Ligh altitudes and in
other thinly populated tracts of which maps on eo large & scale as 1 inch to the mile are unlikely
to be required.
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The general style of the one-inch maps is unchanged, but as oppor-
tunity arises owing to printing of new editions, sheets thus republished

are hill shaded. . -
In addition to the output of modern one-inch sheets mentioned above,

42 sheets prepared from modern revenue surveys have been received for
publication, and 55 published as preliminary editions penlding their
topographical revision at some future date (vide Index maps No. 7 and
‘No. 8); 62 special editions of modern one-inch sheets have been published
at the request of Local Governments to show village boundaries.

To maintain stocks or to give effect to important changes due to the
development of communications, 12 modern one-inch sheets and 47 old
style sheets on various scales have been reprinted.

68. (» 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 mapped on the }-inch scale, of which one sheet has been published, it
" has Leen decided to publish half-inch maps of all those areas already
published on the 1-inch seale. Sixteen such sheets have been received for
publication but none have so far been pub]ished. When a mnew style of
‘map is commenced there are inevitable delays before the work gets well
started but a large outturn in the publication of these sheets is expected
in 1915-16.

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

The following table shows the progress made in publication :—

NuvxpEr oF DEGREE SHEETS PUBLISRED.
Years of Publication. Northern Southern Kastern

Circle. Circle. Circle. Total.
1911-12 2 1
1912-13 3 1 ‘li g
1913-14 4 3 2 9
1214-16 1 3 3 7
Totuls .. 10 7 25
Approximante number of degrce shects
" in Indin 170 140 140 450

Notr.—The tignres tor 1911-12 do ot ugres with thosa in previons reports owing to the inclusion of three
sheets previously classitied as * Provisiogal,”

Pending the preparation of the new degree sheets from modern surveys

» he b R ’

46 degree sheets have been published during the year as Provisional Issues;

these have been prepared from the maps of old surveys and have therefore

not Leen included in Index map No. 10, 137 Atlas sheets and 17 District
maps on the same scale (}-inch to 1 mile) have been reprinted.

68. () - Geographical Maps on the one-millionth scale,
(about 1G miles to 1 inch). (¥ide Index map No. 11).—During the
- M ] =
year 5 sheets of this series wure published and the remainder should be
completed in nb(')ut twe  years. Al the sheets publishied this year are
contoured and printed with hypsometrieal layers, the colouting used differing:
somewhat from that on the"‘ International Series ¥, with wmore satisfactory

results.

] l'li‘.he.eu;_r'rm'ulg 0. se/eral of these sheets ig in hand, but reproduetion
vy helozincouar i : { 5 i it 1

3 ography has of late years so much improved that it is doubtful

whether, except i i i
\ cept in the lettering, the engraved maps are sufficiently

superior to justify the time and exponse spent in-engraving thewm.
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The publication of the heliczincographed edition of sheet 47 is of
special interest as it covers the same ground as International Series,
No. 43-E and a comparison ean be made of the relative advantages of the
two series.

69. 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 1913-1+.

No sheets have been published this year, but two are at press and
several in an advanced stage.

Owing to the war, no further meetings of the International Committee
have been held.

70. (e¢) Geographical Maps on the two-millionth scales
(about 32 miles to 1 inch). (Vide Index map No. 13).—No further sheets
of this series were published during the year but two are at press and
the drawing of two others well in hand.

71. (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, is at press and will shortly be published; the layered editions
of this map having been published last year.

The annual edition of the Railway Administration Map of India,
scale 64 miles to one inch, shewing infurmation up to the 30th June 1915
was published in August.

72. (g) Special maps.—Many special maps, &c.,, have been prepared
for the various departments of Governments, both Local and Imperial, and
for the General Staff including maps for Artillery Practice Camps.

73. During the year the wwachine presses in the Photo.-Lithe. Office
were employed in the following proportion, 447 departmental, 347
extra-departmental and 227 for the DBlilitary Department.

74. The total number of maps issued during the year shows a large
increase with a small inerease in the total wvalue.

75. Map Record and Issue Office.—During the past year the
face value of maps received from the various printing offices amounted
to Rs. 3,82,24G, of this summ Rs. 14,0683 represents the wvalue of maps
printed in the Engraving Office, and Rs. 53,033 of those which were
received from the Dehra Dian Oftices.

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

The total number of waps issued from the Oflice during
was 425,008 of an aggregate value of Rs. 1,7895K,

the year

The details sre as follows:—

‘ | ‘
Govrern- Tndia | Dhepert- | I'rivate Map ' Totals tor| Tetals for
ment Office. | mentad Indirri- Agents. 1 1914-156. TEs-1E.
Officials, i Issues, f tuals, |
. l__ R ‘ S T
No. of maps, 303,680 3,950 HH,937 24,073 1,368 i 425,008 350.017
. |
[Value Rs.: 93,600 5,257 53,342 19,309 5410 1,798,958 | 1.97.548

78. No. 1 (Head Quarter) Drawing Office.

The oilice

was

employved in the compilation and drawing of the helio editions of maps
of India and Adjucent Countrics. Four eheets on the one-millionth seale
were cowmpleted during the year and five are in hand. Two sheets of the
Southern Asin Series, two-millionth scale, were sent to press, while two

other sheets are well advanced,
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During the year under report seven patterns. were prepare.d fog t.-he
engraved edition of tbe one-millionth India and Ac.l_]acent Countrnj:s ; er:e;
and three for the one-millionth International Series. The compﬂa.tu.m 0
material to be utilized for an engraved map of India on the four-mllh.ont.h
scule which will embrace the area covered by the 32-mile map of India, is
in progress. .

Fifty-four sheets on various scales were stump-shaded during the year.

A special map of West Germany in two sheets on the scale of
1inch to 6 miles was prepared. These two sheets were later reduced by
photography to a scale of 1 inch to 8 miles and have been published as
one sheet,

Two maps of the new half-inch series were completed during the
year; of nine others in various stages of completion four are expected
to be sent to press by December 1915. '

The Mapping and Reprint Sections prepared 33 quarter-inch {degree )
gheets based on old Atlas sheets. These degree sheets are classed as
“Provisional Issues” and printed in black, They have been brought up
to date as regards railways and roads from material supplied from extra-
departmental sources. They will be superseded eventually by modern
degres sheets in colours when the areas comprising them came under
revision survey. The originals of sixty-three maps on various scales have
been corrected and brought up to date to supply reprints. In addition
a large number of maps drawn in circle offices and field parties have
passed through the section for minor corrections.

Under the head of Extra-deparimental 'work_which. was underfaken
may be mentioned the Buasseln and Henzada maps for distriet gazetteers, .
Postal maps of Bengal and Assam and Bihir and Orissa, Telegraph and
Railway maps for India and a special manceuvre map of Chota Nagpur,

The primary duty of the Office Copy Section is to maintain a complete
record of all alterations and additions to published maps which may be
brought to notice. In addition to miscellaneous work on a large number
of sheets, new canals, railways, main roads and changes of boundaries
notified by district authorities were inserted on 2,187 maps.

77. Engraving Office. During the year the engraving of five shests
for four-colour printing of the one-millionth India and Adjacent Countries
geries was completed; also 1 Degree sheet together with 1 International

map were finished. Two one-millionth and 2 International maps are almost
ready for press,

Lleven new maps were taken in hand and are now in various stages,
namely, 4 one-millionth sheets, 6 International maps and 1 Degree sheet.
The engraving of the new four-millionth map of India, which is. to
replace the present 64-mile wap bas also been begun. The system- now
adopted is to engrave a separate plate for each colour which, when proper
precautions are taken, gives remarkably good registration results.

The periodic correction of the plates of engraved maps has been
continned. In this connection it was found necessary to completely re-
engrave a considerable area on the 22-wile map of India north of Sadiya
where recent explorations had brought to light Jarge changes in the course
of the Brahwaputra and the drainage system connected with it. A new
feuture of the 5th edition of this map, now under publication, will be tke

approximate indication of the area under perpetual snow in the Himalayas
and Tibet.
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During the year a considerable number of Commission Fortns and
Certificates have been engraved and printed in colours for the Army
Department.

. Among the miscellaneous work carried out may bhe wentioned the
engraving and printing of different kinds of section paper for statistical
purpuses, scales of various kinds and dies for the ornamentation of maps.

In the Copper-plate-printing section of this Office 30,872 impressions
were pulled. Of these 9,002 were for extra-departmental orders, 1.473
Commission Forms and 7,547 photogravure prints.

Two new motor driven printing presses were installed during the year,
one of which is specially suitable for priuting photogravures. In the
Electro-typing and steel fucing Section 370 plutes were treated.

78. Photo.-Litho, Office.—At the comwmencement of the Survey
year there were seven machine and fourteen hand presses in use. These
were supplemented by an eighth machine press, a Double Demy, in April,
1915 and by a ninth, a Quad Crown, in June. Both these new machines
were supplied by Messrs. Mann & Co. Amongst the older machines were
two which were ineapuble of giving consistently precise registraution and
were not very suitable for work involving wmore than one colour or
printing. It was to make good the weakness of the machine room in
this respect that the new machines were obtnined,

Except for short periods of a few days, when first onc and, later, o
second machine were forced to be idle on account of motor defects, all the
_presses were run continuously during the year.

The Litho. Branch of the Office has, so far, heen hut little atfected by
war conditions,

In the Fhotlo. Branck no change of material has occured during the
year. The most important moditieation of procedure, rendered necessary
by the war, has been the substitution of pyroxilin collodion for the
celloidin-pyroxilin collodion used formerly. Some ditliculty was experienced,
at first, in reducing to a reasonable figure the percentage of waste
products, when making up the pyroxilin collodion. Success in this respect
was, however, soon attained and no troubles resulted from this chunge of
collodion which was introduced at the beginning of June 1915, ,

Though the office has had to undertuke a large amount of
printing for the General Stafl and has not, at the sume time, male
corresponding decreases in the quantity of other extra-departmental work
uccepted for reproduction, the outturn in departinental maps has been,
thanks to the increase of machine power, higher than in cither of the two
preceding years. Column 5 of Table A. gives the actual figures for the
three years.

Both departmental and extra-departiental work bheing taken into
account, the total number of impressions pulled in the lithe. machine
presses was 1,987,591 producing 730,917 fnished copies. The figures just
given o not include the number of proof impressions pulied in the hand
presses nor the sheets of paper polished in the machines before printing.

The total number of impressions pulled in machine presscs and
hand presses together is, as will be seen in Table B, colmmn 2, rather
lower than that of last year. This is due to the fact that for a great deal
of the work for the General Staff’ and for reprints the printing orders have
been small, so that the time spent in making machine preparations, pre-
liminary to printing, stande in high proportien to that occupied by actu
printing.
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During the year, 154 new modern style one-inch standard sheets in

‘colours were published and 12 were reprinted. Of the provisional edition,
8 sheets were printed in black apd brown and 47 in black only. The
total number of one-inch sheets printed during the year is, thus, 209,

Of quarter-inch maps in colours, 18 new deqree sheets were published

while 85 wore reprinted either in colour or in black only.

Seven new one-millionth sheets were published in colours and 3
reprinted. :

The Photo. Branch has received, during the year, the originals of 327
and the colour patterns of 241 maps to be printed in colours.

The Negutive Section has dealt with 4,435 negatives and the Retouch-
ing Section with 4,711. These figures show increases of 888 and 1,008
over those of the preceding year.

The Helio and Vandyke Sections turned out 6,736 plates, 1,716 more
than in 1913-14.

The Process Engraving Section pulled 65,732 hali-tone impressions,
of which 11,250 were from departmental blocks. From line blocks pre-
pared by the section 1,491,403 impressions were pulled, only 400 of
which were for the department. These figures are higher than those of
1913-14 by 30,022 in the case of half-tone impressions and by 616,403
in that of those from line blocks.

Out-turn of Photo.-Litho. Office during 1914-15.

TABLE A.
1 2 s 4 5 6 7
Recovered NUMBER OF MAFS PRINTED.
Year Cont. ot Othl—l:u(:'nOft in cash or
; office, ¢ ost-mbe: by book- Depart- Other than Total
' debit, mental, Departmental, otal
. fs. Its,
1912-13 1,61,699 2,39,940 27,214 574 1,999 2,573
1913-14 1,87,801 3,40,721 33,468 491 1,876 2,466
1914-15 1,565,616 2,81,146 36,847 597 2,168 2,765
TABLE B,
1 2 3 4 & 6 7
Number of | Number of Number of Trre SecTion OUTTURK. ——
Year. 1mp;']osr.';i_nns _ bali-tone line-block
_pulled ju impressions impressions | Pagesor items Copies Impressiona
Litho, Branch puiled. pulled, published. printed. Eulled.
1012-13 1,966,438 51,370 930,280 8,408 1,343,465 2,608,591
1813-14 2,286,845 35,710 875,000 6,403 1,203,242 2,132,159
1814-15| 2,100,103 65,732 1,491,403 6,987 | 1,317,298 | 2,122,811

The figures for 1912.13 and 1913.14 in columas 5, 6 oud 7 of the Table A uwbove, differ from those

given in the Genernl Report for 1918-14 us, this year, account has been taken only of finjshed maps

ro:lei‘;g from the machines. In former yenrs, proofs and hlue prints turned out by hend presses were
ncluded.
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79. Mathematical Instrument Office.—During the year from
lst April 1914 to 31st March 1915, there was a continued incresse
in the demands made on this office (vide item No. 1 in para. 2) as
well as in the value of work dome (vide item No. 2 in para. 2), and
there was respectively a profit of Rs. 38,366, and Rs. 22,012, agninst
Rs. 33571 and Rs. 10,346 in the year 1913-14.

2, Below are given the usual cowparative figures for the last 3
years i—

~ 1912-13, ( 1913-14. . 1914-15.
i

Ra. ! s, Ra.
1. Totul issues to Public Offices as shown in the| 2,81.315 l 1.07,802 ' 4,18.642
Profit and Loss stutements of stores. |
2. Value of repairs to instruments received for 64,452 a6,418 66,793
repairs and returned in a rerviceable condition. :
3. Value of instruments received from Governnent 97,2067 69,806 . 50,924
Officers when no longer required. :
4. Book value of the stock of instruments, &e., in| 645081 | 4,783,470 ' 5,06,8656
Servieeable Stores. ; |
3. Book value of the stock of instruments, &c,, in 72,452 } 67,2490 62,347
Repairable Stores. : |
6. Total value of work done in the Workshop . 215,828 | 240,752 2,44,054
7. Value of instrainents manufactured in the “’o:k- 71,188 93,991 ) 87,421
shop for Servicenble Stores. ’ ;
8. Value of instruments purchased loeally . 6,206 9,060 9,792
9. Valueof instruments and materisls abtained f'rom 7,647 BY,213 2,78,380
England throngh the Director General of Stores.
10, Averag(} No. of employés and their pay No. 301 No. 300 No. 317
Ry, 68,625 § | Rs. 76,734 } iRB. 80,917

3. During the year the stock of all the three stores, (the Service-
able, the Repairable and the Material Stores), was twice taken and the
discrepancies noticed have been adjusted.
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Table IV.

Departmental Publications, Calcutta, 1914-16.

Note.—~For special publieations at Dobien Dun, ride, pagees 33 10 37, .
l ! NUMBER '
| | OF DIFFERENT MAPR |
OF EAOH CLASK
| | RECEIVED. Nuwberot,
s of Maps. Seale, ' 1 copies Vulue.
| New | New Eaj-| printed. |
| Publien- | tions and 1
’ Hans. Reprints. [
i . I‘
GEOGRAPHICAL MAPS. . l fx.
Mupr of India .o Varous .. X 1 2,706 4,059
Southern Asin Sorien oo o000 T T
Indin amed Adjnemnt Conntries | (1,000,000 2 11 B 4706 B ATG
Do, (Tnternutional Series) Loeneon000 | i ......
TOPOGRAPHICAL MAPS. \ |
DEGREE SHEET SERTES. ‘ |
Mudern . oo | Uk 1ubles 30 ! " 94,800 93,284
Prelitinary and Provisional Do. ... : T B
From Atlas Muterial . Do, 46 ! 39 18,611 18,641
HALE-INCI SERITES.
Mudern w172 miles 1 . 140 190
ONE-INCIT SERTES. '
Modern .. o f 1'=1 mile i | 12/ 81,853 80,174
Do, (Preliminy Editions) .| Do, Ayl L2T.200 26,200
Do (Villyze Roundwry Bditions) Do, |, ... 62 ] T700 | 14400
1
\'l"-l mile ) !
0ld Style Rhoets ? L 47 ) 14,687 21,883
A7 mi]esi | | : .
MISCELLANEOQUS. i i I
I
' {
Ablaw of Iudin Sevier | Ve miles L i | EX | 16,300 16,566
Provincial Mups veo | Varions | 2. 1 ‘ 2,200 3,212
[district Maps U=t widles D L ! 17 3,147 4,970
17-8 mijes ) !
Adnidnintratien Feport Meps to l ...... H i 3,447 1,292
1716 milesi | ! .
Plapg of Cities cand Cuntonments ) Various B 271 4,854 11,311
fndes Mapn Do. ! 3 o 36,390 9,099
Mfiacettnncans Mo px Do, ; 193 49 241,019 68,184
Totals for 1914.15 ... I I ! 500 785 | 615,519 (3,82,246
. —_ ! N .
Correspondding totals for 1913-14 ... e 8 153 574,101 | 3,26,077
]

LETTERPRESS.
L. Cutalogue of Maps published by the Survey of Indis correctod to lsi, January 1915,
Price Re. 1.
2. Cireular Orders (Administrative) issned from 1st Junuary 1909 to 31st December 1913,
#. Governmont of Tndin Orders issued from 1st Junuary 1909 to 31st December 1013,
4. General Report 1013-14,  Priee fa, 2.
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IL—DEHRA DUN OFFICES.

COMPUTING AND TECHNICAL OFFICES,

80. Computing Office.—A new and much shortened method for
the adjustment of triangulation nets has been devised. This has been
already applied to the closing of the Baluchistin triangulation and the
larger work of the Burma triangulation has been begun. A single triangle
of the Manipur Meridional series has to be reobserved and this prevented
further progress with the adjustment during the year 1914-15. The
necessary observations will shortly be made. The work of adjusting the
Burma triangulation was previously regarded as of such maguitude that
it could not well be taken up until the triangulation was finally completed,
which might mean a delay of ten years. On the other hand the data
of the triangulation could not be published untii some adjustment had
been effected. The new method will give values which may be published
without further delay. In this connection values of M, a criterion of the
accuracy of the position of triangulated points, have been computed for
all geodetic series.

A great effort was begun in March to ensure the publication of the
900 triangulation pamphlets in reasonable time. The past year has been
considered & favourable opportunity for this and for the adjustment
mentioned above, as a number of computers of the several field parties
became available for part of the season owing to the cutting down of field
programmes. Data for 45 pawphlets have been compiled and compared
during the year; but the rate of progress has now reached 12 per month
ond it is hoped that this will soon be increased to 20 including the
printing and binding.

Some heavy computstions in connection with the change from the
Everest spheroid of reference to the most recent (or any subsequent)
spheroid have been made. The results will appear in Profossional
Paper No. 16, now in the press.

Computations of dynamic and orthometric heights of nine lines of
levelling, viz :—Rawalpindi to Murree, Srinagar to Islamibad, Akhaura to
Dacea and Faridpur, Pachuria to Poridaha, Comilla to Chittagong,
Faridpur to Barisal, Meerut to Delhi, Thazi to Prowe, and Elephant
Point to Pyinmana and Thazi, have been accomplished.

The transit time observations made in connection with the wireless
longitude determinations have all been reduced,

Data from original records were supplied to 29 departmentul and non-
departmental officers, and a large number of requisitions for Professional
forms was attended to.

It has been decided to revise the Auxiliary Tables and to stereotype
all the tables. With the old arrangement it has been difficult to keep
these tables up to date, as, on account of the labour of composing, a large
edition was printed on each occasion; when all the tables are sterecotyped
o much smaller edition will suffice and arrangements for adding new tables
will accordingly be easier. A start has been made with the map graticule
tables which had got into a state of some confusion. Five fizure tahles
of log sines, cosines, tangents and cotangents have been arranged and
prepared in & new form.

Additional racks have been, and are still being, provided by the work-
ghop. It is hoped that the records and stock, which are constantly increas-
ing, will soon be adequately stored and indexed. This has been hitherto
physically impossible owing to lack of space and rack aceomnmodation,
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The binding of Departmental Paper No.- 7, of Volume VI OfI tﬂ?
Records, and of several Levelling and Triangulation pamphlets was completed,
and that of Professional Paper 15 and of Volume VIIT of the Records,

in two parts, is in the hands of the binders. o
" “Bl p;ype Printing Office.—The following publications have been

printed during the year:—
{1) Departmentsl Paper No. 7.
Cowie, 1. E.—39 pages. L
(2} Addendum to Heights of Bench Marks in sheet-: 43.—35 pages.
(3) Records of the Survey of Indis, Volume VIII, in tvro partaf —
Part 1.—Explorations in Tibet and neighbouring reg‘:om.—214 pages.
Part IT.~Explorations in Tibet and neighbouring regions.—198 pages. ‘
(1) List of Survey of Indin publications ns revised and re-arrznged by Major

E.A. Tandy, B.R.—@ nages. .
{5) TFive figure Logarithmic tables of log sines, cosines, tengents and cotangents.—

84

The Bar Coniparisons of 1907 and 1908, By Major H. A,

12 pages®.

(6) 20 Trisngulation Pamphiets.

Professional Paper 16 * The Earth's Axes and Triangulation™ is in press
{printed to page 68) and the composing and stereotyping of the graticule
tables have been begun,

82. Special Operations.—The trestle aliuded to in last year’s
report has been satisfactorily completed. The largest type of theodolite
can now be raised for observation purposes to a height of 65 feet above
ground level, and its stability is such that the probable error of ohserva-
tion is not more than 507 greater than if it were placed on a solid
masonry foundation. A description is given in Volume VII of the Records.

An instrument for caleulating the attractive effect.of topography on
plumbling defleetion has been designed by.Mr. deGraaff Hunter and is
now under construction. It is only necessary to run the pointer round
the contour on a map and the effect in the meridian and the prime
vertical can be read off on two drums. This will render possible the
analysis of the earth’s crustal density in much greater detail than could
be attempted previously on account of the enormous labour of calcula-
tion involved.

Experiments have been made with an optical arrangement which in
some cases may replace the heliotrope and the use of lamps and lampmen
for triangulation. The arrangement has also a possible use in connection
with secret signalling from aeroplanes and is now being considered by the
Aeroplane Committee of the Board of Invention and Research, London.

A simple instrument for plotting points with giveﬁ coordinates on
maps has been designed and made.

83. Workshop.—The facilities of the workshop have been con-
siderably inereased by the acquisition of a small electric motor. Lack
of space and general poorness of accommodation still cramp the work
very much, and it is urgently necessary that new buildings for workshops
ghould be erected. : _

84. Observatorie.——Meteorological observations have been con-
tinued as in lust year, :

The Owori Seismograph has been in regular use and a list of the

oarthjuakes recorded will appear in the Records, Volume IX. It has
been noticed that about 507 of the earthqu

oceur in, or very close to, March or April,
Photographs of the sun have been taken
being obseured by clouds on the remaining days,

akes recorded in three years

on 333 days, the sun

* Btercotyped,
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The services of Licutenant K. Mason, R.E, were lent for about one
month, during which time he did most of the erecting of the new base -
line apparatus, The actual completion of the work has since been effected.

85. Preservation of Trigonometrical Stations.—1,079 stations
were repaired by district officers at a cost of Rs. 5,475-3-11.

Out of 351 districts from which reports are ahnually due 24 failed
to make returns, ' ‘

88. No. 2 (Dehra) Drawing Office.—During the year the offico
was organised in sections to deal with:—

(¢)—Cantonment maps;
(b)—Triangulation charts; _
(e)—Geographical maps on the one-millionth, two-millionth
and four-millionth seales;
(d)—Topographical maps on the half-inch scale ;
(e)—Miscellaneous subjects.
The Map Record Section was also re-organised; the maps and originala
are being re-arranged and catalogues prepared. |
The following is a summary of the work of the office during the
year 1914-15:—

Sheets sent Remaining
Class of map. for publication. in hand,
Map of Tibet, with altitude layers and with snowy
: . 1
areas in white, 5% TilGon scale 4
Geographical maps, Rli seale ... 1 9fa)
Miscelluneous Geographical mups on various scales ... 2
Iudex chart to the Great Trigonometrical Survey
of India, !’;—Eli]{li;;ﬁ scale, in 4 sections .., 4
Miscellancons Extra Depurtmental maps and plans b ] 12
Miscelluneous Scientific dingrams and churts 14 4
Preliminary degree triangulation charts 10 44
Final do. do. 11
Miscellaneous Trinngulation chort i)
3-inch Standard sheets 2 12
Cantonment mups e 132 Cantonments ¢ Ji 15 Cantonmenta
193 Sheets, 76 Shoeots,
Explorers’ maps ... . 10 10
Miscellaneous Departmental publications 7

* weries by reduction, [b) includes 32 skeleton degree trinugulation charts,

1
cn 2 R —
(ﬂ') Illcludtﬂ 2 for the b 1\11]1]

¢ ) completed and stored,

(a) The systematic correction of the Canfonment maps from
material supplied by the Military Works Services, which was begun in
August 1914, has been continued. The work has proved heavier than
had been expected but will probably be counsiderably less in suhsequent
years than it has been during the first year. If this does ‘not prove to
be the case the present strength of the section will have to be increased,
and—a more difficult matter—more accommodation will have to be
found for it. '

(1) The section which deals with the Triangulation charls has heen
strengthened and is now probably able 10 keep puace with the compiling
and the printing of the pamphlets. When the wmen hecame thoroughly
accustomed to the work it is hoped that an cutturn of 20 charts per
mensem will be attained. A large scale chart, on the scale of
1:3,000,000 showing all the Geodetic work that has heen done, ia in
prepuration and it is hoped that it will be ready before the end of 1915.
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The binding of Departmental Paper No. 7, of Volume VI of the
Records, and of several Levelling and Triangulation pamphlets was completed,
and that of Professional Paper 15 and of Volume VIII of the Records,
in two parts, is in the hands of the binders.

81. Type Printing Office.—The following publications have been
printed during the year :—

(1) Departwentsl Paper No. 7. The Bar Comparisons of 1907 and 1908, By Majer H, M,

Cowve, 1. E.—39 pages. - :
(2) Addendnm to Heights of Beneh Marks in sheet 43.—35 pages.
{3) Records of the Burvey of India, Volume VIII, in two parta :—
Part I.—Explorations in Tibet and neighbouring regions.—214 pages.
Purt IL—Explorations in Tibet and neighbouring regions.—198 pages.

(1) List of Survey of India publications as revised and re-arranged by Msajor
E.A. Tundy, B.B.—9 nages.

(5) Five tiguro Logarithmic tables of log sines, cosines, tangents and cotangents.—
12 pages®,

(8) 20 Trinngulation Pumphlets.

Professional Paper 16 ¢ The Earth's Axes and Triangulation” is in press
{printed to page 68) and the composing and stereotyping of the graticule
tables have been begun.

82. Special Operations.—The trestle alluded to in last year's
report has been satisfuctorily completed. The largest type -of theodolite
cun now be raised for observation purposes to a height of G5 feet above
ground level, and its stability is such that the probable error of observa-
tion is not more than 507 greater than if it were placed on a solid
masonry foundation. A description is given in Volume VII of the Records.

An instrument for calculating the attractive effect of topography on
plumbline deflection has been designed by Mr. deGraaff Hunter and is
now under construction. It is only necessafy to run the pointer round
the contour on & map and the effect in the meridian and the prime
vertical can be read off on two drums. This will render possible the
analysis of the earth’s crustal density in much greater detail than could
be attempted previously on account of the enormous labour of calcula-
tion involved.

Experiments have been made with an optical arrangement which in
some cases may replace the heliotrope and the use of lamps and lampmen
for triangulation. The arrangement has also a possible use in connection
with seeret signalling from aeroplanes and is now being considered by the
Aeroplane Comnmittee of the Board of Invention and Research, London,

A simple instrument for plotting points with giveﬁ coordinates on
maps hns been designed and made.

83. Workshop.—The facilities of the workshop have been con-
siderably increased by the acquisition of a small electric motor. Lack
of space and general poorness of accommodation still eramp the work
very wuch, and it is urgently necessary that new buildings for workshops
should be erected. : 7

84. Observatories.—Meteorological observations have been con-
tinued as in last year,

The Omori Seismograph has been in regular use and a list of the
carthyuakes recorded will appear in the Records, Volume IX, It has
been noticed that about 307 of the earthquakes recorded in three years
oceuar in, or very close to, March or April. . .

. Fhotographs of the sun have been taken on 333 days, the sun
being obscured by clouds on the remaining days,

* Stercotyped.
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The services of Lieutenant K. Mason, R.E. w;are lent for about one
month, during which time he did most of the erecting of the new base -
line apparatus. The actual completion of the work has since been effected.

85. Preservation of Trigonometrical Stations.—1,079 stations
were repaired by district officers at a cost of Rs. 5,475-3-11.

Out of 351 districts from which reports are shnually due 24 failed
to make returns. ' '

86. No. 2 (Dehra) Drawing Office.—During the year the office
was organised in sections to deal with:—

(¢)—Cantonment’ maps ;

(b)—Triangulation charts; _

{c)—Geographical maps on the one-millionth, two-millionth
and four-millionth secales;

(d)}—Topographical maps on the half-inch seale;

(e)—Miscellaneous subjects.

The Map Record Section was also re-organised; the maps and originals
-are being re-arranged and ecatalogues prepared.

The following is a summary of the work of the office during the
year 1914-15 1=

Sherts sent Remmining
1 . s : &
Class of map for publication. in haned.
Map of Tibet, with altitude layers and with snowy
L 1
areas in white, 2.7{‘-1{”31—1 seale 4
Geographical maps, & scule ... 1 97a)
Miscelluneous Geographical maps on various scales ... 2
Index chart to the Great Trigomometrical Survey
. 1 . .
of India, §Hilion scale, in 4 sections .., 4
Miscellaneous Extra Depurtmental maps and plans 5 12
Miscelluncous Scientitic duygrams and chnrts 14 4
Preliminary degree triungulation charts 10 44
Final do. do. 11
Miscellaneous ‘I'viangulation chart $40h)
3-inch Standard sheets e 2 12
Cantonment maps vee 192 Cantonments (¢ J| 156 Cantonments
193 Sheets. 76 Bhoets,
Explorers’ mups ... - 10 10
Miscellaneous Departmental publications 5

* series by reduction, (b)) includes 32 skeloton degree triangulation charts,

1
a ]
(a} Includes 2 for the T hihon

¢} completed and stored.

(@) The systematic correction of the Cantonment maps from
materia} supplied by the Military Works Services, which was begun in
August 1914, has been continued. The work has proved heavier than
had been expected but will probably be considerably less in subsequent
years than it has been during the first year. If this Jdoes not prove to
be the case the present strength of the section will have to be increased,
and—a more difficult matter—more accommodation will have to be
found for it. ‘

(b) The section which deals with the Triengulation eherts has heen
strengthened and is nmow probably able 10 keep pace with the compiling
and the printing of the pamphlots. When the men became thoroughly
accustomed to the work it is hoped that an cutturn of 20 charts per
mensews  will be attained. A large scale chart, on the scale of
1:3,000,000 showing all the Geodetic work that has bheen done, is in
preparation and it is hoped that it will be ready before the end of 1915.
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(d) Hualf-inch sheets compiled from ome-inch maps. During this-
year 2 sheets have been fair-drawn and submitted for publication and
12 are in hand. Proofs of 1 eheet have been received for colouring

and examination but have not yet been completed.

(e) Map of Tibet on the scale of ﬁl%,rm:——'.[‘he preliminary edition
of this, in four sheets, has been published ; this is the most important
piece of layer printing that this office has undertaken. The layer system
is severely tested in this map as it includes not only the highest
mountains in the world but also an area to the south of Turfan which is
330 feot below the mean level of the sea. Areas which are generally snow-
clod are shown in white with green-blue form-lines to indicate their

configuration. An improved edition is in contemplation and will be taken

up- us soon as time can be found.

87. Photozineco. Office.—During the year the work wundertaken
comprised :—Forest maps; Cantonment waps; Triangulation charts; Levelling
Charts; The Tibet map in four sections, with layers; Two layered maps
illustrating the Pendulum operations; Degree Sheets drawn in No. 6 Drawing
Offiee ; Provisional Degree Sheets; Plan of the site of the new Capital at
Delhi. A good deal of extra work was thrown on the office owing to the
heavy demands made by the Chief of the General Staff for maps for
WAr purposes.

It has been found necessary to indent for a second machine press as
the work of the office is steadily inereasing, the table below shows the
increase during the last three years: —

] Chocolute
Year. No. of Subjects. |No. of Negatives.| No. of Pulls. and Cyanotype
prints.
1912-13 1,973 1,909 236,766 1,039
1913-14 2,046 2,376 244,140 1,695
1914-15 - 1,808 2,287 345,520 683

It is to be remarked that up to 1912 the work consisted alinost
entirely of printing in black; this can be done more rapidly than colour
work which demands accurate registration, work prior to 1912 has
therefore not been shewn here for purposes of comparison.

88. Forost Map Office.—The total number of maps issued, both
to oflicials and the public, during the year, amounted to 17,955, which is
an incrense of 11,514 over last year’s total. The gross face value of these
maps was Rs. 34,116, and the net amount realised from sales was
Rs. 6,864.  Of this amount, Rs. 6,524 was recovered by book-debit and Rs. 340
by cash from sales to private individuals and trading companies. The total
gum roalised from sales in the previous year was Rs. 2,348, so that in
actual sales, there bas been an increase of Rs. 4,516, during the year
under review, The number of maps and field sections received for storage
during the year was 16,408, besides 210 computation volumes, angle bool.;s
and traverse field-books, and 95 traverse charts and plot sheets.
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The following table shows. in abstract form, the work dealt with by
the office . —

NUMBER 0OF RHEETS,

—_ = -

Class of muy. I | . {
| Thrawn amd .«Pnt. Pulliched.

Tn hand, «for publication,

I-ineh, 2-inch and 4-inch maps of Forest Survevs ! 321 o 42
Specinl maps of Indin el 10 b
Provineinl, Divisional and Distriet Forest mups ... ’ 40 ) 0
Working Plans and Miscellaneous maps . 24 ! H 13
Torats .. ;_—_ 383 __HH_F_ Cw

III. —-CIRCLE AND LOCAL DRAWING OFFICES.

89. No. 3 Drawing Office (Northern Circle).—During the
year 120 one-inch sheets previously surveyed and drawn by parties were
dealt with amd submitted for publieation; 12 other fair sheets. not included
in the above number, were also sent to press, i.e., 3 oc the half-inch
scale, drawn in No. 2 Party's office and 9 prepared in the Drawing Oftice
comprising 2 sheets on the quarter-inch scale fair drawn, 3 sheets on the
one-inch seale fair drawing completed to margin, and 4 sheets on the
one-inch seale received from the Superintendent, Map Publication and
brought up to date.

The proofs and colour patterns of 142 sheets including 34 arrears
from last season. and 108 out of the 116 received frow the Superin-
tendent, Map Publication of this season’s return, were examined and sent
to press. ' .

Hualf-ineh  sheets compiled  from one-tnch meps—During the year
3 sheets have been fair drawn and submitted for publieation leaving the
fair drawing of 28 in hand and that of 19 sheets of which the com-
ponent one-inch sheets had been published, not yet commenced. _

Quarter-ineh  sheets compiled from one-inch or half-inch nicaps.—-
Press order has been given for sheet 34 N and the colour guides of sheet
43 D have been asked for; the fair drawing of 6 sheets is in hand and
that of 3 sheets of which the component one-inch or half-inch sheets had
heen published, is not yet eonunenced.

12 sheets (hill and outline) ol the Turco-Persian Frontier were also
fair drawn this year in this Drawing Office.

80. No. 4 Drawing Office (Southern Circle).
year 53 one-inch and 3 half-inch sheets, which lLad Dbeen previously

During the

surveyed and drawn by parties, were finally examined and submitted for
publication, At the end ol the year every sheet, the survey of which
was completed during previous years, had been submitted.

Half-inch sheets compiled from one-inch maps.—11 sheets were drawn
and submitted for publication. At the end of the year T sheets were in
hand and 46 sheets, of which the component one-inch sheets had been
published, had not been eommenced.

Quarter-inch sheets ecompiled from one-inch or kalf-inchk maps.—One
sheet was drawn and submitted for publication. At the end of the year
3 sheets were in hand and 3 sheets, of which the component one-inch or
ha¥-inch sheets had been published, had not been commenced.

Six preliminary one-inch sheets were redrawr and subnitted for

pub!imtion.
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The colouring, examination, &e. of 78 proofs and the hill shading of

51 sheots were undertaken.

A number of pupils were instructed in drawing. Considerable assistance
was given to parties to enahle them to complete their drawing during the
TEeCess Beastn.

The Photo.-Zinco. Section undertook the photographic and zincographic
work required in the circle. 10 soldier surveyors, &c. were put through a
course of training.

91. No. 5 Drawing Office ( Eastern Circle ).—During the year
43 one-inch sheets and G half-inch sheets previously surveyed and drawn
by parties were dealt with; all of the one-inch sheets and one of the
bulf-inch sheets were examined and submitted for publication. In
addition to the above 1 one-inch sheet No. 79 L was compiled from
settlement surveys and submitted for publication together with 1 eone-inch
sheet which wae in arrears from last year.

Proofs of 42 sheets were received and 39 were examined and sent to
press. '

At the end of the year every sheet, the survey of which was completed
during previous years, had been submitted.

Half-inel. sheets compiled from one-inch maps.~—During the year 6
sheets have been fuir drawn and 1 sheet submitted for publication leaving
29 sheets in hund of which 20 are nearing completion.

Quarter-inch sheets compiled from ome-inch or half-inch maps.—
During the year the drawing of 6 sheets has been completed while 2 sheets
have been submitted for publication, 5 sheets are under examination and
will be submitted shortly and the drawing of 17 sheets is neuring
completion. Two proofs have been received for colouration, &ec., of which
one has been sent to press together with two proofs of previous years.

One degree sheet (94 ), a large portion' of which was surveyed on
the quarter-inch scale, hus been fair mapped, is now under examination and
will be submitted for publication shortly.

Three degree triangulation charts have been examined and submitted
to the Superintendent of the Trigomometrical Survey.

92. No. 8 (Simla) Drawing Office.
year this office was organized in 2 sections.

The Army Section has dealt with the preparation and reproduction of
mups and plans for the use of the Army in India while the Survey
Section hus been employed on the preparation of trams-frontier maps on
the one-millionth, quarter-inch and half-inch scales.

As during the previous

Most of the work of the Swrvey Section has consisted in redrawing in
modern style, and sometimes to a reduced scale, the maps already

existing, with the incorporation of such undditional information of recent
date as may bave been available.

93. Bihar and Orissa Drawing Office.—(Imperial Standard
Mapping Section). Owing to the removal of the Bihar and Orissa
Drawing Office to Patna the Imperial Mapping Section was placed under
the direction of the Director of Surveys, Bengal and Assam, from 1st
October 1914. The office submitted the fair mapping for publication of
48 preliminary one-inch sheets of Bihar and Orissa covering an area of
11,277 square miles appertaining to the following districts :—

Monghyr, Shihabad, Patna, Cayi, Palamau, Hazaribagh, Ranchi,
Manbhim and Singhbhim.
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_Four other sheets have also been completed and will shortly be sent
for publication; 39 sheets are in hand and 12 sheets of the Province
remain to be compiled.

For Bengal 3 sheets are nearly ready and 3G sheets are in hand.

An experiment was made to compile o sheet from cadastral detail as
mapped on the four-inch Thana maps; it is hoped that the experiment
“will be successful and that it will lead to the reduction of arrears.
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PART 4.—WORK FOR OTHER GOVERNMENT
DEPARTMENTS.

94, Northern Circle.—The Punjab Riverain Detackment of the
Northern Circle was exclusively employed as in previous years on local
surveys in the Punjuh. The detail of the work is shown on page 16.

No. 20 Purty (Cantonment).—This Party continued the detail survey
of the Cuntonments shown on page 15.

Siwmde Swrvey Dretachment continued its survey work in  the Simla
Municipality, for details see pages 10 and 17,

The Khetran-Leghari boundary between the Punjab and Baluchistan
was demarcated by Captain R. Foster, Li., of No. 4 Party at a cost of
Re. 1,416-11-3 which was paid for in erual shares by the two Govern-
ments concerned.

95. Eastern Circle.—Lieut.-Colonel Crichton, c¢.LE., wrote a com-
prehensive note on the subject of Revenue Surveys for the informa-
tion of the Chinese Government who are contemplating the introduction
of Land Settlement and Surveys on a nodern basis in their country.

968. General.—Two Provincial officers have heen lent to the
Bombny Government for the Bumbay City Survey.

Various Fourest Surreys and forest maps were carried out as usual for
the Forest Department; for details see pages 13, 14 and 37.

A portion of the Nepal-Pilibhit houndary has been re-aligned and
surveyed by a detachment, the details of the work are at pages 23 and 24.

97. Map Publication Offices.—During the year numerous maps,
plans, and illustrations were reproduced for many Government departments
and offices, less than half of the work of the Photo.-Litho. Office heing
of a purely departmental nature. The reproduction of such work can he
undertaken without interlering with the normal work of the department
so long us the mups, &e. are submitted in a state suitable for reproduction
and do not require to be redrawn. '

No. 1 (Head Quarter) Drawing Office prepared amongst others the
Bassein and Henzada waps for District Gazetteers, Postal maps of Bengal,
Assam, and Bihar and Orissa, Telegraph and Railway maps for India, as
well as several mmnoeuvre maps; a considerable nnber of Commission
forms and Certificates were also engraved.

98. Mathematical Instrument Office.—Since' the outbreak of
war thiv office has underfoken the manufacture of many 9-inch and 3-inch
heliographs (444). It has also issued and repaired many other military
instruments such as telescopes, binoeulars, rungefinders, &e.

Overtime has .
heen worked to the extreme limit that the workmen could stond, apq a

certain amount of eivil work has been set aside in order to meet the
denunds made hy Military Departuments.
The office as usual supplied and repaired instruments for every

Government department in India.
99. Dehra Dun Offices.—During the year a large number of

maps, &e., were reproduced for other Government departments and offices
while the Computing Office also complied witl requisitions for data
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Modern surveys and publieation, Northern Circle,

13
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