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GENERAL REPORT,
1 1913-14.

From 1st October 1913
to 30th September 1914.

PART 1.—.GENERAL REMARKS.

L—INTRODUCTION.

1. The main parts of this report, as shewn in the ¢ Contents™ on the
opposite page, are Parf 2-—Field Work, summarising the operations of the
field parties, grouped under appropriate headings; and Part 3—UGgice Work,
which gives a brief account of the year's progress in the head-quarters
and other offices. Fuller details of - these operations are being published
in Volume VII of the “Records of the Survey of India™.

2. An abstract showing the progress of the topographical programme
assigned to the departinent in 19035, may be found in Table 1T on page 7.
From this it will he seen that the out-turn of new topographical survey
during the current year was 54359 square miles; and that this brings the
total progress since 19035 to ahout 3,66,000 rquare miles, leaving about
14,55,000 square miles still to be done. _ :

3. The first eight Index waps, at the end of the report, show the
progress of this topographical programme. Two indexes for each circle give
respectively the progress in survey and in publication; amd a third index
shows, in the case of the Northern and Euastern Circles, the pullication of
provisional issues of 1-inch maps compiled from misccllaneous waterials,

4, The remaining 5 indexes at the end show progress of the smualler
scale maps appertaining to the scheme, and also the main framework of
trinngulation on which the Survey of India is based.

5. Tahle IV on page 32 gives a list of the new publications of the
Caleutta Offices during the year. A complete list of departmental publica-
tions, apart from maps, may be found in the Annual “ Records Volume ™; and
lists of new maps are published quarterly by the depurtinent, as well as in
the monthly “Notes of the Survey of India™

6. Drogress in the Trigonometrical Branch can only he assessed by a
study of the “ Records Volume ” and the special publieations issued at Dehra
Dan. The General Report can attémpt little more than a bricef abstract of
the locale and nature of the ditferent operations.



7. Notable

GENERAL—~INTRODUCTION.

events of the Survey year were as follows:—

(e) The return of Captains Bailey and Morshead from six months

erploration in the Eastern Himdlayas. This has added
greatly to our geographical knowledge of these regions,
besides clearing up all doubts as to the course of the
Tsan-po or Brahmaputra river.

(b) A report on the Magnetic Survey of India was prepared by

a special committee appointed by the Government of India
for the purpose.

(e¢) New possibilitics of scientitic exploration have been opened

(d) The

up by the  suecessful experiment of observing accurate
differentinl longitudes by wireless telegraphy across the
highest mountain ranges. This was effected by Cavaliere
de Filippi's Italian expeditior, in co-operation with our
observatory at Dehra Dan and the Lahore Radio Office.

department has mnow issued its first attempts at
producing large Orographical maps on the system of
coloured Inyers. These maps give a clearer idea of the
main physical features of India and Adjacent Countries
than the older maps did; and it is hoped that the
experience gained in these first efforts, and the various
criticisms they have elicited, mmay result in the further
improvement of this diffieult branch of Cartography.

(e) A commencement has been made in the new system of

keeping Cantonment maps wp-to-dete, at the Dehra Dan
Office, by means of information to be supplied annually
Ly the officers of the Military Works Services.

(f) Two Imperial Officers were deputed to work with the Furco-

Persian Frontier Commission, and one to co-operate with
Cavaliere de Filippi's expedition to the Karakoram.

(g) The departinent has completed a framework of higch accuracy

(l.l) The

for the Bombay City Swrvey, and has lent two Provincial
Officers to the Bombay Government to conduct the detail
survey.

proposal to introduce the scale of } inch to 1 jile {or
the tactical map of India has received strong support.
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IL—ADMINISTRATION AND PERSONNEL

8. The cost of the department for the financial year ending 31st March 1914 was
Rs. 35,74.411, against an estimated cost of Ns. 3G,23,010, .
' 9. Colonel Sir Sidney (i Burrard, Kocs.1, RE, rRs. administered the departnent
during the greater part of the year umder report, having resumed charge on his return
from leave, on the 15th December 1913, [rom Colonel T. F. B. Renny-Tailyour, c.xi1, RE,
who was Officiating Surveyor General of India up to that date

10. Colonel G. B. Hodgson. 1, Superinten:dlent, reticed on the 28th  Uctoher,
Licutenant F. P. Nosworthy, R.E., was appointed to the department from the 1st November 1913,
and Lieutenant L. H. Jackson, LA, from the Tth September 1914

There were six losses to the Provinecial Nervice, by the ideath of Messrs. C. Litehtichd
and H. Tr. W. Stotesbury, and by the retirement of Messra. P L. Causley, Amjad Ali and
Balaji Dhondiba Mandhre, and by the transfer of Mr. H. St. J. Kenny to the Fuederated
Malay States. No Provincial Officers were recruited during the year.

11. The following honours were conferred on mewbers of the department during the

yenr —
To he K.CSI— Colonel 3. ;. Burrard, ¢.5.1, R.E, vF.Rr8, Surveyor General,
To he CILE— G. B, Secott, Esty, {(retired), Survey of India. :

Title of Rai Bahadwr.—Rai Sahib Chuni Lal Dey, Registrar,
Title of Rai  Sehib.—Mr. Narendra Nath Mukerji, Headl Accountant
Mr. Hira Singh, Assistunt 8. T. ¥, Oflice.

12. The total strength of the department at the close of the Survey year was
50 Imperial Officers, 125 Provincial Officers and 31 Upper Subordinates, busides specialists,
clerks, lower subordinates, and menials. ’

13. The [lollowing table shows the distribution of officers during the year, excluding
those absent on leave throughout the year, or on deputation with local Governments.
It will be noticed that several names occur more than once in the list, through the transfer
of officers from one office to another. A few very temporary transfers in September,

arising frow changes due to the war, have been omitted.

TABLE |-DISPOSITION OF OFFICERS, 1913-14,
SURVEYOR GENERAL i Colonel 8ir Sidney G, Barrard, €050, ek, Bies, from 1oth Dee, 1913,

OF INDIA— { Colonel 1. I'. B. Renny-Tuilyour, c.x1., 1k, officiating to Lith Dee, 1913
. .. Upper Fower
TN e 3 v o A .
Lurperind Officers. DProviveinl Offi-ers, Subordinates, Subordinatin, .
Surveyor General's Captain J. & Fiell, BE..oo e i
Office and Mathe-
matical Instru-
ment Office,*
Calcutta.
No. a8 Dra,‘wing Mujor H, H. Tumer, RE......... Mr. A, A Gralame. .o cee b 6 Btirnpenn
i . Captain M. N. MaucLecd, .. ,, F. C. Saint Dettinen.
Office, Simla ’ o W. H. Strong 2§ Indinn UDrnflsinen

and Clerke,
4 Printers.
Turko—Persian Licut.-Colonel C. H. D. Ryder, ,, IHaji Abdul ltahim, &.p. Mr. Sher Jang, R.8. Two Surveyors, &e.

] - D8O, RE.
Frontier Detach Mujor H. M. Cowie, R.E.l

ment.

SUPERINTENDENT MAP PUBLICATION—Mujor W. M. Coldstremm, &.E.
. . .. . I'p,mr FLower
- . Fgps )
Lmperial (ficers, Provineial Cfficers. Suboritinate. Subrdinten, .
Map Publication - e s MM Gustaud. L
Office, Calcutta. ) ]

No. 1 Drawing Major M. 0'C. Tandy, R.E. ......., C. Litehfield .. ... ..

Office Ma Captan F. F. Hunter, 1.4, o Al OL Grall

: Captain H. J. Conchman, n.x,  ,, T. W. Buhonau

Record and Issue ™! oOP Wiklinms

Office . and En- w Jdagdamba Prosad

graving Office, w UG Byrne

Calcutta. o PO Lo Cuustey, Retired from Janunry 20th, 19H,

o AL B0 Hhter

o I Rimpson

» PN Sur

w P H Hanhy
» F. E. I Calvert

Photo.-Litho. Office, Capt. 8. W. 8, Hamiltom B.E. .. .. L i o i e
Calcutta,
Mathematical In-* Coptuin . A Field, RLE. i o0 oo e s e e
strument Office, Mr. T. A, Ferrier
Calcutta.

¢ The Mathematioal Instrument Office was truusferred to the coutrol of the Buperintendent Map Poldieotion frem the |at
Reptember 184,
+ Inclules Ariny Sect'on under Major €. J. Arbery.
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TABLE I—(Continued)—DISPOSITION OF OFFICERS, 1913-14.

SUPERINTENDENT

Linperial Officers,

No, 3 Drawing
Office, Mussoorie.

No. 1 Party,............ Major A, A, Mellang. B.E.
Hostimir, Poaged Mugor M. C. Tawly, R.E.
e NI, P Licwtemant Ho M. MoeRuy, RE.

Praviwee,

Captain G F. T, Oukes, r.E, _,

No. 2 Party' '''''''' Cuptain F. B, Scott, 1.a.

Pongud,

Captain 1, F. Hmter, 1.4,
B. Heott, 1A, -

No. 3 Party, . ....... in I
I'unjz. and Captuin F.
United Provinees,

No. 4 Part

?’, ............ Cuptuin L. C. Thuillier, t.a. . ..
Unitert Provinees,

Cuptain R. Faster, 1.4,

No. 20 Party, ........
Guna, Kowplee,
.‘"rl_’kuf_ aped
Sclabatdi Forl,

Riverain Detach-

ment,
Pranjub,

Simla Survey ... ..
Detachment,

Sinda,

Provincial Ufficers.

....... My, C. Litchtield (Died 1st Suptenher 1914}

1. W, Bigurie
J. A, Freeman
M. Potters
B. M. Berrill

{ Colomel W. J. Bythell. n.e.—6th October 1913 to 30th Sept. 19}4.
NORTHERN CIRCLE — ¢ Licut.-Colonel C. L. Robertson, c.m.¢., r.k.,—lst to 3th Oct. 1913

Upper Subordinates,

. 34 Burveyors, &e.

. Mr

.. Ms H. H. B. Hunby . Mr. SherJdung, K.B. L.

, POALT. Kenny y Nuthu Singh, R,

Y B B. Wost ,» Pums Ram

:. N. K. Ronnivk e Jumnn Prasad

. RO Hanzon

+ H.OT. Hughes

W WO B Miller
Mr, B. R. Hughes

T. W, Bubanau
s [0 B, Powell
Klllll‘l'\' Kingh

:: R. E. Sauballe
»  E. Co0'Sullivan
v J. H_ Johuaon
o Fo W Snith

. o Al Calvert
Mr. J. €} Greiff |

!

A, Fresmun

W E. L Biggic
oo A Cl Bow
o P AL T. Keany
o AL A Dmake
w POl Gt

w T Hughes
F. J. {irice

:: Mowgimuddin
Mr. H. W, Biggie .
w (G J0 8 Rae

s J0CL 0L Lears
(+. E. R. Cooper
v Duni Chund Puri

A, Ewing e
o UL 8. Littlewoenl

. Mayn Das Purd, r.x,

. Mr. C. E. C. Freneh ... ...

.. M, Mahomed Lutf Ali

. My, Mehuwmoid Husgin Khan |

. Mr. Dhaennu

o Mr. Clomd Tal Kupae L
5 Mahimlar Singh

My, Pars Rame ...

.. 1 Swrveyors, &e,

Maliidar Siugh
Mulwmmad Husain

. 46 Burveyors, &e.

.. 24 Burveyors, &e.

.79
2

. 4 Sarveyors, &e.

Lower
Subordinates, e,

45 Clerks, Surveynrs
and Druftsmen, &e.

63 Burveyors, &o.

Surveyors, &e.
Naib Tahsildars,
Kunuugos, &e.

i
1

SUPERINTENDENT (Colonel T. ¥,
SOUTHERN CIRCLE—1 Licut-Colonel T.

Imperial Officers.

No. 4 Drawing
Office, Bangalore.

Treening  Seetion,” | .
Betwgelore,

No. 5 Party, ...
Ceont el Proviuees
and Berry,

o Captain E. O lker, ke,
Livntewant B, 8, Wuiah, 1.y,
Lieutenunt R, L. Almwon, .k,

.\[:ijul' H. \\'--ml, R.E. . ... ..
Captain K. W, Pye, g
Livutennnt €. (;. Luwis, r.F.

cned

Hydirrubod,

No. 7 Party,........... Licut.-Col. B W, Pierie, 1,4,
. }f’.,.{,.,,_‘. amt Laptain D0 Camphaell, B3,
Mysure,

No. 8 Party,............
Ml rax,

Capt. (. M. Rrowae, [UERUNE % N

B. Renny-Tailvour, c.s.i.,

W. Phrie, 1.4,
Provincial Oficers.

o HL Niehol
w PO Waksh

. W. M. Gornun

0 HL S Wilson .
w B8 MeA'Fer Fivlding
. F. €. Pileher

»  Mwnshi Lal, p.a.

W 0 West

o Ho DO W Sestestuey

v Hugk Aldul Ralim, .5,
H. H. P, Buttertiold

w 40 Cont C, Pollet

WO TR Adas L
wo S0P Narman

w L H, Williwas

» B Kennegy

s M Mulwdevn Mudutine,
H.AL

e M. BUVL Namyana Ruo

- Mr. Eknath Buttu

- Me.

B.E, 8th to 30th September 1914,
up to 7th September 1914.

Upper Subordinafes,

o Mo HL Numsimbamurti Rao

R Navuyan Hastir

oo U0 Piend
w A V. Dickson
SMre ED AL Meyer . v Damodar Kadilkue
v Hap Alwdal Ralim, k.58,
o F. . Kitehen
Ty BB Gilidea
wo KoN0 Gopaliehnri ».a.
w400 Pitgpateick
no A d Magre
Mre. J. V15, Donagwhey - Mro Abdul Hokk, ks, ..
w PR Anderson » Kenlamdern Mandana

(Diexl 30th Octaber 1013)

Anantarmo Dondila ...
Mundlnw, g.x,
K. Nanmvansvami Chetti

v PR Vengusvami

- 27 Sarveyors, &e.

- 28 Surveyors, &e,

- 36 Surveyors, &e,

Lower
Subordinates, &l

36 Drafts=nwen, &e.

1 Surveyor nnd
13 Pupils,

32 Swrveyors, &e.
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TABLE 1—(Concluded).—DISPOSITION OF OFFICERS, 1913-14.

SUPERINTENDENT
EASTERN CIRCLE—

Lmperval Qfficers.

No.
Office, Shillong.

No. 9 Party,............

Biliar and Orissa. » BB Candew, kX

No. 10 Party,......... Major E. T. Rich, r.E.

Upper Buima.
Licat. W. E. Terry, R.E.
» H.E. Roome, R.E.

No. 11 Party,.........

Lower Burma, Licut. F. J. M. King, r.E.

No. 12 Party,......... Mujor A. Meurs, LA,

Asserim,

Aka Promenade
Detachment.

ment.

5 Drawing Licut. F. G. Huldleston, B.E.

Captain R. H. Phillimore, r.E.

Captain L. G, ¢ m~t1nmlt T

Cuptain L. G. Crosthwait, 1.a....

Lieut. P. G. Hudlllestuu BE.

Andamans Detach- ...

Licut.-Colonel G, H. D). Ryder, p.2.0, .E., till 7th November 1913,
Major A. Mears, A, 8th to 28th November 1913
Lieut.-Culonel C. L. Robertson, ¢.M.a,, R.E.,

from 20th November 1

Provincial Qfficers. Upper Suburdinates,

Mr. Pod. BamTimthon Lo ceiesssiinnin i i ccennnt e
w  J. I Burker

Mr. Dhani Ram Veria ... Me. Dalbir Rai o
» B Newland 5y Run Ningh,

o Lo B Fite-Gibbon

o ALK Mite

POAWL P Hales

o V. PO Wainright

o D N. Banerjee, BA,

CMe  JoBmith Mr. Lachman Daji Jawdn, .. ...
s W. G Jarho po Hayat Malamoned, Kos.

. H. B, Simons o Manng Kyuw Nycin

o VoW Mortim

b AsmaeUllal Khan, K5,

5 G B Sexton

o A Fo Murphy

Mr. A. M. Talati .............. Mr. Ruglnbur Datt Thaplyul ..

1}
1"
”»
L
»

Mr.

s, YW, Skilling

T, P. Dewar
I E. R. Calvert
AL J. Bonth
R. M. Wyutt

Prunuderanjiun Ray, R.s,

E. Clandins
B. M, Kenny

. Nnuak Chawl Puri, na, ..
p o Sujuni Kutnar Ghosl

Awind AT, Retired April 22ud 1914

L. Willinms
P. C. Miti, B. A.
[, H. Creed

Licut. P. G. TInddleston, B.E. ..o imieam i s e e i e

EL Clauding ..o cercin i e et v van aaiea

913,

Lur.l‘er
Nubordinates, dr.

A5 Surveyors, Dimfts-
nwen, Xy,

37 Burveyurs, o,

F1 Nurvevors, Dmfts.

men, &e., G Pupils,

20 Surveyors, &e.

34 Survoyors, &, B

Pupils, 4 Sollier

Surveynrs.

1 Surveyor.,

3 Surveyors,

SUPERINTENDENT OF THE
TRIGONOMETRICAL SURVEY—)

Imperind Uffieers,

No. 19 Party,......... Majo
el

{ Base Lise). A, A. Chase, —.E,
Exploration
In Chinese Teckistan Major H. Woud, R.E..
with Count Fiti ppo de
"n'i’npl

Tibet [ROTR

Fu Contral Asia with Sir

Provincial Qfficers,

Uieut.-Coloel G. P. Lenox-Conyngham, R.E.

Upper Subordinales,

Luteer Subordinates $re.

Mr. Sumt Kumar Mukerji.. ..o v

Mr. 4. deGraaff Hunter, 3.4, . M. Ho AL Claeeier L
Trslgl?vgo%eﬁggéca o Haowaman Prasad
%ehra Dun.
Training Schonl.......... Lient. A A. Chuse, RLE. .o Mr. Satizh Chinndra Mukharji
s W, B Perry, R.E. v Lakslomi Dutt Joshi
Undder training. 5, F. P. Nosworthy, R.E. » Vidya Dhor Chopm
s Mirzn Mulmmonad Alsan
e Lnchiman Dna Sl
No: 2 Drawing Major H. H. Turner, R.B......... Mr. ? C. Olll'nhuh eeeeeee. Mr Rum Bingly, RS,
y . G.A. Buzdey, R.E. . E.C.J Bond
Office and Forﬁ’St d o oW, Stotedbary
M&p Office, Dehra s 0N Pashong
Dun. »  Alduad Kariim
No. 13 Party,........ Caphiinn Vo R. TOtEr, LAu suessassnssinees 1o eseersers wioeseseess aasas sesssarars et e st s ven s st srnens
{Latitudes)}. .
No. 14 Partv,......... Captain H J. Couchman, R.B...Me O N Pushonms oo e rerees e e eme e creaas e
(I‘cmiun’ums’). " - F.T. Gakes, R.E. » €. 8. Melmes
No. 15 Party,......... Mzjor G. A. Beuzeley, R.E. ...... Mr. C, H, Tresliam o M Jugl Belaed Lal L
(Tn’ungufﬂhyuu). s Eo AL Tundy, w.2. o YoDUB Uollins
. H. M. Cowie, R.E. o V.o P Wainright
Licnt. K. Mason, R.E. » T Willinans
o GO AL Norman
5 BT Waatt
o CL 8. Melbnea
. Abdol Karim
5 KOS Gopalaclwri
o Ad. Moore
5o NS, Harvibara Iyoer
Neo. 16 Pa.rty, ......... . Mr. Byed Aulud Hossein, KB, oo L inirmrens ocee cvvnmaenns
Tidul ),
(Fidul) Mr. Syed Zille Hasnain
No. 17 Party,...ccooot s e, Mr. H, G, Shaw .. ......... Mr. Karune Kumar Ths, A
{ Levetling ). s DOIE. Luxa
o . MeCrmiken
o 7T Kitehen
5o MR Graness Aiyar
w01y, Bekson
o diva Lal
o N N. Chnckerlmtty
No. 18 Party, ......... Cuaptuin R H. Thonuae, K.E...... Mr. H.P. D, Martim.. ... Mr. Bidha Bhusan Shome., ...
¢ Maguetic f. Licutenant K. Mason, ».E. e lamn Prisad Hay, BAL
o N R Mazwmedar
5 R Buliddur Mathur, WA,
Major B A ToIndy, RoF i i e e e e e e

CMre Jumm Prad. ..

Captain H. T, Morshiond, RoFe.coiivniiiii i cecsssveeemee e crve e s

Al BIeTR .ttt e e et e

.. Mr. Lal Singh, BB,

Under fraining,
Resigned L6th May
Bl

3 Computors, &c.
4 Comnputers, &o.

214 Computers, &e.

20 Computern, Ko,

12 Computers, &e,

I8 Recoplem, &c.

3 Computers, &,

1 Rurveyor.

1 Rurveyor,




CONTENTS OF PART 2—FIELD WORK.

Page.
I.—TOPOGGRAPHICAL SURVEYS ... ... —Table II, progress since 1905 ... 7
Table ITI, out-tuins and costs ... 8
Northern Cirele ... ... .. 9

Southern Cirele ... ... .. 10
Eastern Circle U § |

11.—TFOREST SURVEYS —~WNorthern Cirele ... ... .. 12

Southern Cirele ... e e 12

Eastern Circle 12
JII.—CAXTONMENT AND LARGE-SCALE SURVEYS —Cantonments T
Punjab Riverain Detaclhment ... 15
Simla Survey . .. 18
IV.—TRIGONOMETRICAL SURVEYS ... —Geodetic Surveys ... .17
Triangulation e ... 18

Tidal Operations ... ... ... 19
Levelling Operations
Magnetic Survey ... ... .. 21
Base-line Operations e . 23

Y. —GEOGRAPHICAL SURVEYS AND EXPLORATION-—



PART 2.—FIELD WORK.

L—TOPOGRAPHICAL SURVEYS.

4. The two following tables show respectively the progress
of the topographical programme assigned to the department in 1905,
and the out-turns and costs of different parties during the year under

report. They are followed by brief descriptions of the work of cach
topographical party.

Table Il.—Progress of Topographical Surveys since 190b.

Survey year. Scales of Survey. Ng:-:?]im Sg?::jlzrn P(‘;:::'T:T ToTALS.

Sq. miles. | 8q. miles. | 8q. miles. | Sq. miles.
1905-06 ... | Mostly 2-inch and 1-inch 5,995 1,660 10,3!’.2 17,977
1906.07 ... ditto T7.2%% 7,666 8,659 23,602
1907-08 ... ditto 14,530 9,256 12,431 36,217
1908-09 ... ditto 17,957 12,526 11,542 42,024
1909.10 ... | Mostly 1.inch 23,833 12,532 9,746 16,101
1910-11 ... ditto 27,528 13,171 9218 49,0917
1911-12 ... ditto 23,852 9,115 10,654 43,021
1912.13 ... | Mostly I-inch and 4.inch 27,240 18,349 11,838 52,425
1913-14 ... ditto .| 23.625 15.844 14,800 54,369
Total Areas completed to date - |1.'71.83'7 95,119 99,288 | 3.66,244

i f
Approximate areas for the whole 1’7.5{).000 5.42,800 |5.28,800 [18,21,600
topographical programme. ‘F

| |
Approximate areas remsaining for|5,78,163 |4,.47.681 4,298,512 (14,656,366
sUrvey. ’ ‘
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Table I.—OUT-TURNS and COSTS of Topographical Surveys, 1913-14,

PARTY and LOCALITY.

OUT-TURNS.

TOTAL COSTS.
Survey and

Areas | Totals Mapping. REMARKS,
ter of ground. Seule and type of Survey. of on all .
Churucter of gr Survey. | Seales. Cost-rates.
. NORTHERN
*Sq- males. ns. Cosl-
! rates. | CIRCLE.
No. 1 Party—Kashm/r, Prnjub, and N.-W. F. Province. Xts.
Open plaing and wooded hills l-inch %llr\'ey e 2.6553
Jeanenen bown and environa . 2-inch Survey . 25 o * Excludes Rs. 231
Mountainons and fairly wooded {r-l'nCh RE\'IEIPD Survey - 125 1,10,408% e S
Littto ditfo {-inch Revision Survey .o 869 3,879 30°0 fickd litho,-press.
No. 2 Party—Injub.
Plaina, partty open, partlyirrigated 1-inch Revision Surv 0)’ 5,190 1,08,122
Diito dilto 1-inch Resurvey . 1514 8,704 161
No. 3 Party—"unjeb and United Provinces.
Himalagan foot-hills and plaing ... 1-_iDCh Revision Survey o[ 6,118 1,153,222
Ditto ditlo .. l-inch Resurvey ... 84 6,202 183
No. 4 Party—United Provinces and Nepal.
Himalayan foot-kills and plains ... 1-inch Resurvey .| 4,726 97.637
Ditta ditto . 1l-inch Supplementary Surv cy 2,314 7,040 139
TOTALS, NORTHERN CIRCLE— 23,625 sq. m. Rs.4,2038¢ O 1g2
Sq. nerles. Rs. Cust- SOUTHERN
No. 5 Party—{eatral Provinees and Berar, raics. CIRCLE.
Iis.
Taricd. jungle-covered hitls, wndu- (L-inch Survey . 3,505 1,114,763
lating platear and open plains. 11-Inch Revision Survey 637 4,142 207
No. 6 Party — Berar und Hyderabed,
Open plains, undulating, and hille 5-@11011 Survey 3.086
Opent undulating plains v 1‘_111011 Survey 2,268 89,513
Tutricate ground, with thin forest 2-inch Survey 171 5,525 162
No. 7 Pa.l‘ty—J[urh'us aned )I”snra',
Low forest.clud v recky hilli(1l-inch Survey 3.041
and opew e wlfivaded Iihu'.vi'slz -inch Survey . .. 177 99,174
Forest-clad hills 1-inch bnmllnuontarv Sm\o) 1,393 4,611 21'6
No. 8 Party— Madras.
Forest-clud hills, inhabited urllcjs 1-inch Survey ... 1,223 1,27,462
Ilat enclosed coast country . li-inch Survey 343 1,568 ' 81°4 { Verydifienlt conntry.
TOTALS, SOUTHERN CIRCLE:— 15,844 sq.m. Rs. 4,30,916 Co%% 27.9
' . . Sq. miles. Rs, Cost- | BASTERN
r NO..Q Party — Bihur and Orissa. rates. CIRCLE.
Undulating and wooded ... l-inch Survey 560 Ria.
Undulating and open -1-inch Supplementary Sur\ey 2,114
(’nn‘u!«r({ng Forest " . 2-inch Survey e , 11 1,04,849
Undalating and wooded }-inch Revision Sury ey | 1,695 4,380 T 239
No. 10 Party—Ipper Burua.
Mostly h_ih‘y and thickly wooded ... 1-inch Survey . 4024
I)l_l'to th_'t‘fo . l-inch Revision Survey ’55;
Ditto ditto ... 1-ineh NReeonnaissance Swv ay 60 (a) 1,777,423 (b) fe) Tramns-border,
Ditto ditio vr 2-inch Burvey ... . 94 4,703 Wy 377 not] el in
total.
No. 11 Party—Lower Burma. f");‘i'?xclnlles R=.
2602 For fores
Mogtly )lrrh‘; amd dengely wooded .., 1-inch Survey v | a7 bm:mlurrorsm['\l':\‘g
Ditte ditto ... l-inch Nevision Survey - P and Maymyo Draiw-
Ditt ' = 1.45,896 (<) ing Othice.
itto ditfo . 2-inch Swvey . 93 2,504 563 | (o Fxclndes Rs
No. 12 P&rty—-:’-\‘e‘dm. 3,006, for  furest
hnuanu survey.al.
1 inch Survey ... 1421 ) Includes 20 sy
Partly cpenn plaing  and  grasas { l-inch Revision Survey N :l:ll::}tc;v\l““l“orwr
Jurgle, partly densely wooded~ 1-inch ‘~a11pplenmntmy Survey ... | 131800 te) lncludes Rx
feidls, \]\ 2-inch Ruryey . 54 1.36.548 (o) 17,516, for special
4-inch Specinl Porc“ SU-HE) 2 2011 o, 469 i(].:l\!‘st su;(:r-,) _ld:;.lllzr
Anda.ma,ns. DetaC]lment——Jr.nhnmm slands. r;l'j‘o}-?]xl:ltlllll(l‘il:ut!;r{-nst1-!'
De '“:::::,::,D,:du’l hills and mangrove 2-inch  Skeleton Survey  (un- 303 3023 | 23,602 (7 785 :]lll:lnl:pmﬁ; A‘I-(‘w.m.l:{.
7 i contoured.) Mup Oflice.
TOT . -
OTALS, EASTERN CIRCLE:- 14890sq m. Rs. 588208 Co% 305
GRA — -
ND TOTALS:~ 54,359 sq. m. Rs. 14,48,508 995 og6




CFIELD WORK.~—~TOPOGEAPHICAL SURTVEYS. )
NORTHERN CIRCLE (v index map No. 1),

15. No. 1 Party.—This Party surveyed a total area of 2.652 square
-miles in 8. Waziristan and Dera Ismail Khau district of the N.-W. Frontier
Provinee, Riasi, Mirpur, Udhampur, Jaunu and Jasrota districts and Panch
State, in Kashmir and Jammu State, and Siilkot district in the Punjub, on
the l1-inch scale. An area of 33 syuare miles, comprising Jammu town and
the intricate country in its vicinity, was surveyed on the 2-inch scale. In
addition, revision work was carried on in Ladikh distriet, 125 square miles on
the half-inch, and 8G9 square miles on the quarter-inch being returned.

16, No. 2 Party.—This Party surveyed a total area of 6,704
square miles on the l-inch scale in the districts of Gujrat, Gujranwila,
Sialkot, Lahore, Hissir, Karnil, and Rohtak, and in the Phalkian States of
Patiala and Jind, all in the Punjal, The country surveyed was flaf, canal
irrigated and well cultivated.

In addition, triangulation and traversing of 2,250 square miles and 738
linear miles respectively, were carried out for future l-inch detail survey in
parts of the district of Gurgaon and in the Phalkiin Stutes of Patiila,
Nibha, Jind and in Alwar and Loharu States. .

The field headquarters of the Party was transferred from Ferozepore
to Hissar.

17. No. 3 Party.—This Purty surveyed a total area of 6,202
square miles of which 6,118 square wiles were 1-ineh revision survey
and 84 square miles resurvey. The I-inch resurvey cowmprised a small
part of Tehri State bordering upon Dehra Dan, while the revision comprised,
in the Punjab, parts of the districts of Simla, Ambala, Karnal, and Rehtak,
with parts of the following Simla Hill States:— Bhajji, Dhami, Keonthal,
Koti, Baghal, Baghat, Nalagarh, Kuthar, Bija, Mailog and Kunihar, aiso parts
of Suket, Simmdr and Patiala States; and in the United Provinces, parts
of the districts of Dehra Dian, Sabaranpur, Muzaffarnagar, Meerut and
Garhwai and parts of Tehri State.

The area surveyed consisted of the well cultivated and irrigated plains
of the United Provinces and Punjah, parts of the intricate forest clad Siwalik
Range, and portions of the outer Himilayas with a fringe of the sub-
Himalayas. The principal rivers traversing the area surveyed are the Sutlej
and Giri on the north, the Jumma on the west, and Ganges on the enst.

The old 1-inch sheets were adjusted to plotted traverse data and the
detail transferred to the plane-tables. In Dehra Din and the Siwilik Hills
the old sheets were found to be inaccurate, but in the remainder of the
area, except along the banks of rivers, water-courses and canals, they were
of great nssistance. _

18. No. 4 Party.—This Party surveyed an area of 7,040 square
miles consisting of 4,726 square wmiles new survey and 2,314 squure miles
supplementary survey, all on the 1-inch scale in the districts of Shahjushanpur,
Hardoi, Kheri, Gondi, Bahraich, Basti and Fyzabad of the United Provinces
and Nepil. The greater portion of the country consisted of highly eultivated
plains covered with orchards; on the north, where the districts border on
Nepal, lies a fringe of dense jungle. The part of Nepal surveyed north of
Kheri and Bahraich districts, consisted of plains covered with denre jungle
interspersed with patches of cultivation and intersected by numerous streams;
that to the north of Gonda and Basti was steep hills rising to 3,000 feet,
and covered in many places by thick jungle,

19. The work of the following parties, also belonging to this circle,
is reported on pages 14 to 16 No. 20 Party (Cantonment)—Punjub
Riverain detauchment-and Simla Survey defuchment,
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SOUTHERN CIRCLE (i index map No. 2),

20. No. b Party.—No. 5 Party surveyed an urea of 4,142 square
miles in the Hoshangabid, Narsinghpur, Chhindwara, Betdl, Nagpur and
Wardha districts of the Central Provinces and in the Amraoti distriet of
Berar, and triangulated an area of 5,796 square miles in the Betdl and
Nimir distriets of the Central Provinces and in the Amraoti and Akola
districts of Berar. The nature of the country surveyed varied, it included
the steep and wooded hills on the north of the Satpura platean, the
undulating and comparatively open plateau, the steep wooded drop off' the
south edge of the platean and the flat or undulating cultivated plains
below.

2 . No. 8 Party.—No. 6 Party surveyed an area of 5,525 square
miles in the Akola and Buldina districts of Berar and in the Ninder and
Parbhani districts of Hyderabid, and triangulated an area of 8,985 square
miles in the Aurangabad, Bhir, Parbhani and Osmanibid distriets of
Hyderabad and in the Ahmadnagar district of Bombay. The country
was of a varied nature, parts of the northern area were intricate and
similar to that surveyed in previous years, while towards the south and
west it became more open and easy to survey. Dlore than half the area
under survey lay in Hyderabad and was surveyed on the }-inch scale.
This has resulted in a considerable increase in out-turn and a further
inerease is anticipated.

22. No. 7 Party.—No. 7 Party surveyed an area of 4,611 square
miles, in the Salem, North Arcot, South Arcot and Chittoor districts of
Madras and in the Kolar district of Mysore, and triangulated 5,226 square
miles in the North Arcot, South Arcot, Chingleput and Chittoor districts
of Madras and in French territory near Pondicherry. The country surveyed
was very varied in character, it consisted of forest clad hills, lower rocky
hills covered with scrub or almost devoid of vegetation and open cultivated
plains.

23. No. 8 Party.—No. 8 Party Surveyed an area of 1,566 square
miles in the Travancore State of Madras, triangulated 1,005 square miles
in the Cotmbatore, Madura, and Tinnevelly districts and in the Travan-
core State of Madras, and traversed 55 linear miles in the Travancore
State of Madras. The country surveyed was very varied in character,
ranging from the densely inhabited country on the coast to the unexplored
portions of the Pandalam hills. The only knowledge of the latter was a
note left by Lieutenants Ward and Conner many years ago, in which they
said “the country consisted of high rugged mountains covered with a dark
impenetrable forest wherein dwelt divers wild beasts”. The survey was
ditficult and entailed considerable hardships on the members of the party.
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EASTERN CIRCLE (. index map No. 3).

24. No. 9 Party.

miles. Of the total area 2,674 square miles were surveyed on the 1-inch

No. 9 Party surveyed an area of 4,350 square

geale in Hazaribagh and Ranchi districts and Jashpur State, 1,695 square
miles on the }-inch scale in Gangpur and Bamra States and 11 sqguare
miles of forest survey was made on the 2-inch scale. The country surveyed
in Ranehi and Jashpur wmostly consists of numerous small plateaus falling
away to the south to a series of undulating terraces separated by ruyged
scarps. In Gingpur State the country is undulating and wooded, with rocky
hill ranges. Triangulation was carried out over parts of the Santal Parganas,
ahout 3,442 square miles being covered; theadolite traverses wers also made,
amounting to 245 linear wmiles, for controlling future topographical work in
Birbhiun and Murshidabad districts, and 108 linear miles of forest houndary
survey in the Santal Parganas and Hazaribagh.

25. No. 10 Party.—No. 10 Party surveyed in detail an area of
4,763 square miles, in the Katha, Myitkyini and Mandalay districts of
Upper Burma, including 679 square miles of country beyond the Burma-
China Frontier and in unadwmninistered territory, of which G0 syuare wmiles
were sketched. 6,150 square miles were triangulated in the Myitkyina district,
and 330 linear miles of forest houndary surveys were completed. The country
surveyed varied from the low lying Kaukkwe valley in the Katha district,
which was less than 500 feet above sea level, to the high hills along the
Burma-China Frontier, sowme of which were over 13,000 feet high and
covered with snow during the winter months. Both plaing amd hills were
thickly wooded, and it was diflicult to obtain views of the surrounding
“country, except where ground had been cleared for cultivation.

26. No. 11 Party.—No. 11 Party surveyed an area of 2,594 suure
miles on the 1-inch and 2-inch scales in the Tavoy district of the Tenasserim
division of Lower Burina, and triangulated 2,200 syuare miles in  the Mergui
district ; 664 linear miles of - theodolite traverse for forest boundary surveys
were completed. The country was similar to that surveyed the previous year,
hut even less accessible. The area between the Siamn Frontier and the main
range, dividing the Tenasserim river drainage fromn the seaboard, consisted
of steep densely wooded hills rising to nearly 7,000 feet with few inhabitants
or communications, while the country along the sea coast was more open.

The area surveyed also included the South Moscos Islands.

27. No. 12 Parfy.—No. 12 Party surveyed an area of 2,011 square
miles on all scales in the Darrang, Nowgong, Sibsigar and Lakhimpur
distriets of Assam, and carried out 473 linear miles of traversing. The
above area includes 54 square miles of reserved forests surveyed on the
9-inch scale, and 22 square miles of speeial 4-inch forest survey.

The country under survey consisted mainly of the plains of the
Brahmaputra valley, which, where not under tea and other cultivation,
are covered with trees and high grass, interspersed with mumerous swamps
and, *bils”; the remainder of the area comprised densely wooded hills
rising to an elevation of about 4,000 feet.

One surveyor was attached for about a couple of months to the Aka
Promenade Survey Detachment.
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II.—FOREST SURVEYS.

28. During the year 1913-14, the forest surveys have, as usual, beemr
carriesl out by the topographical parties of the Survey of India. In the
majority of cases the surveys were executed on the scale of two inches to
the mile, but in some few instances the work was done on the one-inch
scale. A considerable extent of forest boundaries was also surveyed on the
gcale of four inches to the mile. The revision of certain areas previously
surveyed on the four-inch scale by the old Forest Survey Branch was also

effected.

NORTEERN CIRCLE.

29, No forest surveys were carried out in this circle during the

year under report.

SOUTHERN CIRCLE.

30. Central Provinces. (Berar Circle).—Forest surveys on the
scale of two-inches to the mile and plane-table boundary traverses on the
scale of four-inches to the mile were continued by No. 6 Party in Berar.

In the Akola division, the Loni and Mohoja reserves were surveyed;
and in the Buldana division, the Gerumatergaon, Amdari, and other small
reserves of the A, B and C classes were completed. The area surveyed
on the two-inch scale amounted to 1459 sguare miles and the four-inch
plane-table boundary surveys to 3979 linear miles,

31. Madras Presidency.—In the course of its ordinary opera-
tions, No. 7 Party surveyed on the two-inch sczle, 6 reserved forests in
the Salem district, and 16 in the North and South Arcot districts. The
area of the former is 237 square miles and of the latter 146'3 and 69
square miles respectively. No new theodolite boundary traverses were
esecuted, but the boundaries were checked as far as possible with the
8-inch Madras Revenue traverse maps in the field, and with one or two
excoptions, they were all found to ugree.

EASTERN CIRCLE.

32, Bihar and Orissa.—During the year under report, No. 9 Party
surveyed 11 square miles of reserved forest on the two-inch seale and
traversed by theodolite 22 linear miles of forest boundaries in the Hazaribigh
district. In the Santal Parganas, theodolite traverses of 86 linear miles
were run round the boundaries of the 3 reserved forests in that district.



FIELD WORK.—FOREST SURVEYS. 13

33. Upper Burma (JNorthern Cirele)—No, 10 Party surveyed the
Nansonti, Puga and part of the Nantan reserves in the Myitkyina divi-
sion, and parts of the Nami and Nansiaung forests in the Katha division,
amounting to 57 square miles on the two-inch scale.

Part of the Pidaung game reserve in the Myitkyina distriet, area 164
square miles, was surveyed on the one-inch scale.

In addition to these, 159 linear miles of boundary survey wers comple-
ted round the Nantan, Puga, Teinlon and part of the Nansonti reserves of
the Myitkyina division, and round parts of the Nawmi, Nansianng, Manmaw,
Nanhin, Mawhun and Loimaw reserves of the Katha division. The Con-
servator of Forests, Northern Circle, agreed to the survey of the Pidaung
reserve being donme on the one-inch scale, instead of the two-inch scale, as
it is only reserved as a game sanctuary, and not for timber preservation.

34. Upper Burma (Southern Circle)—No. 10 Party surveyed the
Maymyo reserve of the Mandalay division amounting to 347 aquare
miles on the two-inch scale. In addition, 171 linear wmiles of houndary
survey were run round the Maymyo, Taungbyo, Sakangyi and part of the
Zibingyi reserves of the Mandalay division.

35. Lower Burma (Tenasserim Circle).—No. 11 Party surveyed
95 square miles of the Mintha reserved forest on the two-inch scale,
and the remainder of this reserve, together with the Western Hill Range
and Taungbyouk reserved forests, on the one-inch scale. Part of the bound-
ary of the Western Hill Range reserved forest, a distance of 54 linear
miles (GG'4 linear miles with connecting lines), was traversed by theodulite.

38. Assam.—No. 12 Party carried out, on the two-inch scale, the
survey of the Chelabor, Sildbarampur, Jungthung, Kukrakati, Garumari and
Bhomoraguri reserves in the course of its ordinary operations; the total
area amounting to 34 square miles. In addition, the Laokhowa and Kazi-
ranga game sanctuaries, situated within programune limits, were surveyed
on the one-inch scale, this scale being considered sufficiently large to meet
forest requirements. An area of 20 square miles on the two-inch and 22
square miles on the four-inch scale was completed in the Upper Dihing
reserve and 90 linear miles of boundary and interior traversing was run in
this and the Jaipur reserve; this survey being a special one, its cost is
entirely borne by the Forest Department. The Dabaki, Suang, Bamoni
and Diju Valley reserves, comprising an area of 66 square miles which had
been surveyed on the four-inch scale in seasons 1904—006, were revised on
the 1-inch scale as regards contouring and heights which were found to
be faulty in parts,

37. Andaman Islands.—The Andamans Detachment executed the
detailed skeleton survey on the scale of 2 inches=1 mile of 302 square
miles of reserved forest (mostly padauk) in the Middle Island of the
Andaman Islands and ran 18 linear miles of theodolite truverse for the
same purpose.

The survey was executed in continuation of that commenced during the
preceding year by the Forest Department, employing surveyors of the
Survey of India deputed to it for the purpose.

Operations during the year under report were carried out entirely by
Survey of India agency.
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IIL—CANTONMENT AND LARGE-SCALE SURVEYS.

38. No. 20 Party (Cantonment).—During the year under report,
it was employed on the survey of Guna, Kamptee, and Rajkot cantonments,
and on Sitabaldi Fort. The triangulation and traversing of Meerut, and
the triangulation of Dehra Din and Saniwar have been completed in
advance for season 1914-15. The contouring of Saugor was completed
during the months of July, August, and September; and traverse work
was started in Dehra Din in August. The fair mapping of Quetta, Quetta
Civil Station, Quetta Fort, Saugor (out-line) and Guna bas been sent
for publication.

Since August 1913, the strength of the party has been increased by
ten pupil surveyors, and three draftsmen. The training of the pupil
surveyors has been systematically carried out, and mext season there will
be eight pupil surveyors quite capable of doing independent work. This
will incrense the out-turn of the party, and the work will be done at lower
cost-rates.

The wupping of Kamptee, Sitabaldi Fort, and Rajkot is in hand, and
will soon be sent for publication. The programme for the ensuing year
is the survey of Meerut, Babiigarh Stud Farm, Sahiranpur Remount Depdt,
Dehra Din apd Landour cantonments; and the triangulation and traversing
in advance of Jullundur and Peshawar for survey in 1915-16.

Qut-turn and cost-rates of Cantonment Surveys, 1913-14.

Cosb-ratcs
Out-turn. per acre. a
Cantonments. Scales. Acres. Total cost. Survey and REMARKS.
mapping.
Rs. Rs.

Guna, Kamptce, and Rajkot ... 18"=1Mile| 13,018 35,943°82 276
Sitabaldi Fort e [86"=1 Aile 175 878°'81 502

Guna, Kamptee, and Rajkot ... 64"=1Mile 528 627847 { 1188

18,722 | 43,096'10
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39. The Punjab Riverain Detachment.—This Detachment
continued the work of traversing and laying down base lines. 2,433 linear
and 485 square wiles of minor traverse were run. 10,471 theodolite
stations were fixed in the srea under water action of the rivers Sutlej,
Rivi, Chenab and Jhelum, in districts Jullundur, Lahore, Sialkot, and
Gujrat. 726 corners of 242 squares were demarcated, in 401 square miles,
with permuanent mark-stones on both banks of the Ravi (listrict Lahore),
and the Jhelwmn (districts Gujrat, Jhelum and Shihpur), to serve as bases for
the future survey and demareation of boundaries in the hed of these
rivers. 2,151 plotted and 506 boundary “masavis™ (settlement mapping
sheets) of 309 villages were completed, and 33 four-inch sheets and 4 one-inch
indexes were traced; all being supplied in time to the Settlement Officers
of Jullundur, Lahore, Siilkot and Gujrat. Besides these, 227 miscellaneouns
traces were prepared, and all the traversed stations marked dJuring the
season, were plotted on the four-inch sheets. 5 four-inch riverain bound-
ary sheets were finally cownpleted.

40. The Khushad Thal (sandy wrea) swrvey was carried on,
in continvation of the last year's work. 103 linear and 200 square miles
were traversed, and 180 theodolite stations laid out. 63 dressed stones,
and 182 iron tubes. were embedded over the whols of Thal in suitable
places, to facilitate future survey and demarcation. 83 plotted and 5 boun-
dary masavis and 16 four-inch traces showing compiled boundaries, wers
supplied to the Settlement Officer, Shahpur.

41, The Kangra (tahsils Palampur and Kangra) special survey
was commenced on the 15th December 1913, and wns temporarily
stopped in the middle of July 1914. 40 to 50 stations per square mile
were laid ont in the cultivated area. The scale of survey was generally 20
karms, or 150 feet to 1-inch. With a view to reduce the cost of the work,
and save jungle clearing, the boundaries running in thick forests and along
inaccessible snowy ranges were left out in 145 .square miles of the Palampur
tahsil, and are being enlarged from the topographical survey sheets. In all
3,396 linear and 400 square miles were traversed and triangulated, 16,827
theodolite stations fixed in 1,433 fthas (sub-villages) of the Palampur and
Kiangra tahsils, and 16 square miles of boundaries enlarged. 250 boundary
masavis of 30 tikas, 5,881 plotted masevis of 1,224 tikus, and 31 four-inch
sheets were completed.

42, Under orders of the Punjab Government the 25-acre Rectangular
Survey was started on the 2Ist February 1914 in the tract commanded by
the Upper Jhelum canal along the Chenib river in the districts of Gujrat
and Sbabpur, and finished on the 12th June 1914. The detachment wag
required only to form blocks, subsequently to be split up by the Settlement
Department into 25-acre rectangles. The northern and southern sides were
demarcated at every 1,100 feet, and the eastern and western ones at every
990 feet, with permanent mark-stones and bricks.

Nearly the whole work was checked with a theodolite Traverse.

1,605 corners of the rectangies forming 38 blncks were demarcated
covering 9,186 25-acre rectangles or 359 square milesa  GBR linear miles
were traversed, and 1,605 theodolite stations fixed.
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43, 8imla Survey Detachment.—This Detachment was formed
during the year in order to comply with the needs of the Simla Municipality
who urgently required a complete and up to date map, in conneetion with

the improvement schemes of the station.
The area concerned lies within the limits of the Municipality, and’

comprises 8-380 square miles; country ranging from 6 to 8,000 feet above
sea level, with heavily wooded spurs and intricate details over the inhabited
portions,
44. During the course of the yeur the programme of work has been
inereased and includes the following:— '
(e¢) Large scale detailed plans of all bazar blocks in and around
Simla.
(b) Survey of extensions, outside Sinila, on a scale of 8 inches
to 1 mile, I
(c) Maps of forests lying in Koti State, (Simla)—Scale 4 inches
to 1 mile.
During the year field surveys of 2,418 acres, or about haif the station,
have been completed, on a scale of 1._51‘0 or 125 feet to I inch. '
No drawing has been taken in hand yet, as the surveyors, besides being
continuously employed in out-door work, have prepared traces of field sheets,
plans of bazar blocks, supply of heights and other information needed by
officials dealing with the Simla Iinprovement Scheme, '
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IV—TRIGONOMETRICAL SURVEYS.
GEODETIC SURﬁYS.

45. No. 13 Party.—Astroncmical Latitudes.—This party was
employed on latitude observations at 10 stations on the Western Ghgts
and the West-Coast, and at 4 stations in the United Provinces, as shown
in the following list.

The observations were taken in hilly country or in the neighhourhood
of hills, and therefore it is not possible to analyse the results until the
effects of the attraction of the mountain masses have been computed.

An outstanding feature is the anomaly of the plumb-line deflections in
the neighbourhood of Bombay. The pendulum observations have disclosed
an excess in the intensity of gravity at Koliba and 2 marked defuet at Alibage,
This would lead one to expect that the plumb-line deflections at Alibiag
and Kankeshwar would differ frow that at Kolaba. We find, however, that
the deflection in the meridian at both these stations is about 10 seconds
North—just albout the same as at Koliba.  Until more pendu]um'ohsurvutions )
are wade, no solution of this anomaly can be arrived nt.

46. No. 14 Party.—Pendulum Operations—This party carried
out pendulum observations, for measurement of the force of gravity, at 10 sta-
tions, along a line extending from Alibig near Bombay, to Pali in Marwar,
Rajputina, as shown in the following list. The chief point of note in the
results was a great change in the force of gravity between Ahbag and
Kolaba. Neither the neighbouring topography, nor the latitude observations
in the neighbourhood afford any explanation of this anomaly, se it has
been decided to take further pendulumn observations in this area. The
preponderance of positive residuals in all the stations is noteworthy, and
indicates a gencral excess in the force of gravity on the West-Coast.

List of Astronomical and Gravity stations, 1913-14,

ASTRONOMICAL LATITUDES. GRAVITY OBSERVATIONS,
Station. Height. | Long, Lat. Station, Height, | Long. Lat.

IFeet. e e ! Fect, e e
Pam‘em' wo| 61472 59|20 33 |Alibag 12§72 52|18 89
Karanja 997 | 72 59} 18 51 | Daman | 16 | 72 50 | 20 25
Alibag 10 | 72 52 | 18 389 | Surat 80 | 72 48 (21 10
Mirys 473 | 78 18 | 17 2 | Broach . 51 [ 72 5He| 21 42
Kumbhari 2808 | 74 20 (156 @[ Baroda 109 | 78 11] 22 19
Chaukola v 2,794 | T8 591 15 56 | Ahmadabad ... 156 | 72 84 | 23 01
Mahabaleshwar 4,719 [ 73 43 | 1T 55 | Deesa 465 | T2 12|24 15
Mira Dongar ... 1863 | 73 12 | 18 41 { Abu | 8H36 [ 72 43 | 21 66
Kalsubai .| 5400 (73 45| 19 36 | Erinpura RT2 | 75 ()25 09
Godhna . 846 | 77 57 | 29 387 | Puli-Marwar ... 719 173 19 | 25 4R
Mehesari 811 {78 11{29 30
Ranigarh 7055 | 78 43 |80 4 ‘

Also repeat observutions at Dehen Dun at

Harpalsid e | 1000 )78 86 )20 40 begiuning and end of senson.
Kankeshwar ... 1,260 | 72 58118 44
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TRIANGULATION.

47. No. 15 Party.—Was employed during the se_asron in- carrying
out the following series of Principal and Secondary Triangulation:—

{u).—PriNcIPAL TRIANGULATION,

(i) —The Sambalpur Series.—The three figures required to complete
the southern end of this series were observed. The total length of the
completed series is 331 miles, and the final connection with the East-Coast
series ig very satisfactory. ‘

(b).—SEcONDARY TRIANGULATION.

(it)—Ndga Hills Series.—(Previously named the Manipur Series).—
The connection of this series with the Manipur Longitudinal Series was
cowpleted. A large discrepancy in Jatitude was disclosed and is being made
the subject of further investigation. The Assam earthquake of 1897 has
made the interpretation of all results in this area very complicated.

(iii).~—Jaintia Hill Series.—The continuation of this old series to
make connection with thé new Nigid Hills series was nearly eompleted in
regard to building stations, but observations were only completed for the
castern half,

(iv).—The Buldina Series.—(Previously named the Akola Series).—
The northern half of this series carrying it down to latitude 20° 12°, was
completed. This is all that is required for current topographiecal purposes,
.and the series will not be carried further at present.

(v).—The Ashta Series.—This connection between the Karachi Longi-
tudinal and Khandwa Series, along the meridian 76° 30, was commenced,
and completed with the exception of 36 miles at the north end. '

(vi)—The Naldrug Series—Was carried due south from the Bombay
Longitudinal Series, along the meridian 76° 30", down to latitude 15° 30/,
whence it turned eastwards and was closed on the Great Arc Series,

~making a eatisfactory connection.

(vii).—Bombay City and Island Frame-work.-—The triangulation and
traverse required as a basis for the new Bombay City Survey were
completed, and all data supplied to the Superintendent of the City Survey.
An analysis of the results shows that the desired accuracy of 1 in
10,000 was well maintained throughout the work.

Particulars of Triangulation during 1913-14.

IPRINCIPAL. SECONDARY.
e .

Sambalpur. I]:[l:lg!: ) J;IIH;: Buldann.| Ashta. |Naldrug.
Nuomber of Stations observed at 5 12 6 20 16 32
" " newly built 1 14 20 19 28
Distance in miles completed ... 52 127 45 104 100 265
Distance remaining tobe done | ...... | ... 5T | viveen 36 0
Aren of triangulation in sq. miles 1,444 2,200 370 1,431 1,087 4,429
Number of trinngles observed ... 9 4 18 14 32

w n Azimuths ,, ... 1 e ‘e . .
Maximum triangular ervor . ... 0"316 426 g 98 307 494
Average " " .- 0119 123 ‘3 044 107 216
Mean closing ervor in latitude... { 0“155 159 ;1 & & 015
" longitude 0040 002 g 2 .8 o080
w  height .| 25 | 1rsf.f S 3 3 10 s,
»  ozimuth.. | 3*185 | 1056 " g g |17"84
g g
=]

L= P4 :

Theodohte uved ... . .| T&S | T-&S.|T &S | T &5 T. 8. T.& 8.
12-inch | 12-inch | 12-inch | 8-inech | B-inch | 8-inch
Mier. No. V. "Micr. Mier. Mier, Micr. Mier.

No. IIL. | No. IIL. |No.1311.|Nos. 1815 No. 956.

& E318.
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TIDAL OPERATIONS.

48. No. 18 Party.—Observations were taken by means of self-register-
ing tide-gauges during the year, at the stations given in the following list :—

! i !
l Date of i Date of | Number of !
Stations, | commeneement | closing of | years of . REMARKs,
i of observations. | observations, observations, |
| | i ;
1. Aden . 1878 o Still working, 85 \
, . . 1468 ey 1880 i b FRmall  tide-
2. Knrachi ... 1 F1am1 cee Stll working‘ 34 ]47 gauge working,
3. Bombay (Apollo Bandar) ' 1878 ‘ " | s8 !
4, Bombay (Prince’s Dock}) | 1888 e | " y 26 |
5. Madras f : 1880 1890 . ) ‘29
. " t ' Restarted 1895 | Still working: 19 )
6. Kidderpore ... .w-, 1881 " ; 88 ‘
7. Rangoon ... ... 1880 ( " Co8d \ !
: . (] 1880 1886 | 6} ;
8. Moulmein ... { ‘ Restarted 1909 | Still working! 5 } 1 i‘
9. Port Blair ... .| 1850 wl | s !

In addition to the above, tidal diagrams registered hy a small river-gauge
at Chittagong, and readings of high and low water taken during day-light on
tide-poles at Bhaunagar and Akyab were supplied by the Port Oflicers
concerned. '

Tidal registrations at all the observatories now working have, on the
whole, been carried out satisfactorily. The registrations at Madras which
were stopped in August 1913, as stated in last year's report, were resumed
at the old observatory in November 1913, owing to the accretion of sand,
which blocked the passage between the sea and the ohservatory well, having
been partially removed by the North-East monsoon. The erection of the new
observatory at Madras was completed in February 1913 and tidal registrations
were started in it on the 21st of the same month, when the old observatory
was abandoned. All the above observatories were inspected during the year.
Tidal observations during the coming year will be continued at the nine
observatories now working.

49, In the following tuble are given the annual and deeadal 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,.

g In TIME. IN HEIGHT. g | In TimE. IN Hrigur.

.8 .8 —_

& e |8 ithin <&
YEAR | Z | Within | Within 8 [ VRS R | ygign | within | Vepnin ok

' ‘8 |15 minutes| inches of :nnrg“ce?;? ‘@ 15 minutes { 8 inches of :_)nn;e' nrtl

o) -

k= of netuals. | actuals, springs, 2 of actuals.|{ actunls. aprings,

g O.W.—L.Y. nwW—-LwW. .W.—L.W. zg iH.wW.—1.W. HAFW. LW, MWW,
1504 6| 82 175 99 98 98 96 2| 45 81 72 65 894 05
1905 71 82 79 08 95 96 97 2| 52 62 72 67 91 92
1906 6 85 81 98 97 94 95 21 59 53 74 84 92 95
1907 6| 84 83 98 98 98 99 2] 68 47 8 60 98 90
1908 61 B4 B4 95 97 99 99 2| 58 52 77 60 97 92
1909 6| 85 88 97 97 97 08 3! 61 59 89 65 g3 92
1910 6] Bl B3 08 98 95 96 3| 57 52 63 71 st 04
1911 61 B84 84 98 99 97 98 3| 85 51 68 88 80 90
1912 6] 82 82 97 98 97 98 1| 70 58 74 62 94 91
1913 6| 83 82 97 97 98 98 4] 68 55 70 5H 94 N
Average of
ten years | ... ( 83 82 97 97 97 @ ]..| 59 55 2 63 93 92
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LEVELLING OPERATIONS.

50. No. 17 Party.—Three detachments were employed on levelling
during the past scason, as follows:—

51. No. I Levelling Detachment was employed in the Punjab
on the lines (¢) mew levelling extending the line Ambala- Solon to Simla
along the tonga road and the ¢Mall," with branch lines to “ Prospect
Hill” and “ Jakko”,—and (b) on the revisions of the old lines Jagadhri-
Ambala-Ludhiina and (¢) Ferozepore-Lahore, by road.

This detachment also carried out in Baluchistan (d) new' levelling
extending the line Shikarpur-Jacobabid to Quetta, along the railway line
as far as Sibi, and theunce along the pwin road. '

The out-turn of work amounted to 432 miles, and the heights of 15
primary, and 307 secondary hench-marks were determined, including 1
Principal Station of the Great Trigomometrical Survey.

52. No. 2 Levelling Detachinent was employed in  Bengal on
new levelling on the lines («) Mymensingh-Daeca, partly along the railway
line and partly by road, (b) Howrah-Champdani by road, part of the line
which will eventually be carried on to Benares, (¢) Tindharia-Darjeeling,
with branch lines to the cantonments of Lebong and Takdah—and (d) on
a revision of the old line of single levelling Pachuria-Poradaha along the
railway line. This revision work disclosed an error of 1:784 feet in the
old levelling. ' :

. In addition to the above, the Brahmaputra at Dhubri, Me()hna, Lakhya,
‘Dhaleswari, Padma or Guanges rivers were again crossed; for the first four
“erossings, vertical angles were observed, and for the last the “Target”
‘method was adopted.

The out-turn amounted to 223 miles including 11 miles of check
Ieve]lmcr on the above-mentioned. river banks; and 41 primary, and 194
secon(lary bench-marks were connected, including 3 Secondary Stations of
‘the Great Trigonometrical Survey.

The revisionary line Pachurii-Poradaha closes the eircuit Poradaha-
Parv.\tlpur -Gaubiti-Akhaura-Pachuria-Poradaha with a closing error of 1-084
feet, the length of the circuit being 824 miles. ‘

53. No. 3 Levelling Delackinent was employed in Burma on
the line (¢) Taunggyil-Thazi, by the P. W. D. unmetalled road to Tagundaing,
and thence by the railway line to Thazi, (h) Magwe-Taungdwingyi, by
the P. W. D. unmetalled road, (¢) Mokpolin-Awherst, along the western
ewbankment of the Sittang Canal to Kyaikto, and thence along the
P. W. D. unmetalled road to Martaban, whence the levels were carried
across the Salween river to Moulinein by vertical angles, and thence hy
P. W. D. road, vic Mudon and Kwanhla to Amherst.

The out-turn amounted to 321 miles and the heights of 3 new and one
old primary, and 93 new and 21 old secondary bench-marks were connected.

The line Magwe-Taungdwingyi completes the circuit Rangoon-Thazi
(Meiktila Road)-Prome-Henzada-Rangoon, 582 miiles in length, with a closing
error of 0287 of a foot.

54. Of these various lines of levelling two have heen run from the
plains to the hills, viz:— Thazi to Taunggyi in Burma, and Jacobibad to
Quetta, in the Central Brahui range, Baluchistin; and two are extensions
further into the hills of lines emanating from the plains, viz :— Solon to-
Simla, and Tindhiria to Darjeeling, both in the Himailayas.



FIELD WORK.—TRIGONOMETRICAL SURVEYS. 21

Introduction of a new System of Levelling.

55. The present system of levelling of precision in India is that
initiated by General Walker in 1858, Itis “ Stnuwltancous double levelling ™.
In this system each line iz observed Ly tweo levellers working independently
under practically identical conditions. Each line is divided into a number
of sections according to the convenience of the work, und the total length
of sections levelled in one direction is made equal to that done in the
opposite direction.

At the International (eodetic Conference of 1912, a resolution was
passed that in future there would be a mew category of levelling to be
called “Levelling of high precision”, and that to yualify for this category
each section of a line of levels must be levelled independently in both the
forwerd and the Dbackward directions on dates as widely different as
possible, and that the errors calculated according to certain formule must
not exceed certain limits.

The main object of this new system is to evaluate the systematic or
cumulative error dependent on the direction in which the levellers move.
In the “Simultaneous double levelling” this error cannot be evaluated,
because every section is worked in the same direction, and not fore and
back, by both levellers. It is, however, eliminated from the final result by
the system of levelling alternate sections in opposite directions.

During the past season two Jines were worked on the new system of
“fore and baek double levelling” viz :— Ferozepore to Lahore, and Jacobabad
to Quetta. Each section was, however, levelled on the same day, o plan
which, though not quite in accordance with the above resolution, haas
several points in its favour. Henceforward the system of “fore and back
double levelling” will always be employed.

MAGNETIC SURVEY.
Committee on the present position of the Magnetic Survey.

58, At the suggestion of the Surveyor (eneral a commitiee was
appointed by the Government of India in March 1914. to consider the
present position of the magnetic survey and advise as to the steps to be
taken to complete it. The committee, consisting of Dr. G. T. Walker,
¢.8.1, F.RS, as president, and Captain Thomas and Mr. J. deGraaff Hunter,
of the Survey of India, as members, sat for a fortnight in March 1914

The report of the' committee will be publisbed in extenso in the
Records of the Survey of India; the main conclusions and recowmmendations
may be summarised as follows:—

(i).—The field work of the first general magnetic survey is '
complete and the work of reduction to epoch should
now be pressed on.

{i1).—The process of reduction usually followed may be shnpli-
tied and the labour involved thereby considerably
reduced.

{111).—The survey can be Lrought up to date at any future
period by maintaining an adequate number of ohserva-
tories in continuous operation and by preservation of the
present repeat stations.
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57. No. 18 Party (Magnetic).—As it was considered desirable to
push on with the reduction of the wmass of data already acemnulated, detailed
survey operations were discontinued, and field work was eonfined to observa-
tions at repeat stations for the determination of secular changes and com-
parisons of instruments at observatories. This work was carried out by
two detachments under the Officer in charge and a Provincial officer.

In December 1913, however, the party was directed to carry out
apecial detailed wagnetic surveys in the dintricts of Poona, Nasik, and
Ahmadnagar, in connection with the proposed establishment of one of the
stations of the Tperial chain of wireless telegraphy. A third detachment
umler a provineial officer took the field for this purpose, but aufter complet-
ing work in the Poona district, amounting to 30 stations in all, instructions
were received to discontinue the operations. It is difficult to draw any
uscful conclusions from the wmagnetic survey of a narrow belt of country
where (as in this case) local disturbances of considerable magnitude are of
frequent occurrence ; within the limits of this survey, however, there was
no evidence that the topographical features exerted any appreciable mag-
notic effect

58. Work during recess.—The reduction and the tabulation of the
data for the four survey base stations for 1913 have been completed. The
mean values for the year 1913 derived from all days, excluding those of
great disturbance, are given iu the table below.

The computation of the field observations during 1913-14 has been
completed, und that of the observatory work during 1914 has made good
progress,

The reduction of the field observations in Horizontal Foree to the
selected epoch, has been put in hand; hitherto only the declination data
have heen dealt with.

59. Mean values of magnetic elements,—The mean values of
the magnetic elewents at the survey hase stations for 1913 derived from
“all" days, are as follows:—

Latitude

Observatory. & Dip. | Declinution. | Forzontal | Vertical
Longitude. Force. Forece.
a coom L 2 C. Q. 8. C. G. 8.
| 30 19 19 N)
Delirn Thin N 44 164 (B 2 222 33191 321359
fes 3 19 EV
| 21 46 29 .\7)
Burrackpore N 30548 1E 0350 37388 22387
fss 21 30 E!
(18 35 45 N)
Toungao N 23 50{E o0 78 38963 16605
tog 97 3 B!
) . \ 10 13 50 N ’
Kodnikanal N 4 33|W 1112 -37a53 02656
l57 27 46 E
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BASE LINE OPERATIONS.

60. No. 19 Party.—During the year the various parts of the Bar
Comparators, including the Standard Bars thewselves, and of the apparatus
for ascertuining the length of the wires which are used for tield measure-
ments, arrived [rom Europe, Some progress was made in the erection of
both the Comparators, but as they cannot be used until - electric power is
available, and as the scheme for the supply of power to Delra Din was
not likely to ba complete till the autunn of 1914, no great amount of
labour was expemnded on them.

The officer in charoe was employed at the Head Quarter Office of the
Trigonometrical Survey under the orders of the Superintendent.

61. The set of Standard Bars received from Europe comprises the

following :—
Pure Nickel Bar «v. 1 metre in length.
Invar Bar e 1, " "
Nickel-Steel Bar - 1, ”
Invar Bar ... 4 metres ,, "

Nickel-Steel Bar T T "

The lengths and co-eflicients of expansion of the d4-metre bars were
determined nt the National Physical Laboratory, Teddington; those of the
1-metre bars at the Bureau Internations! des Poids et Mesures, Sevres.
All the bars are of similar cross-section, the long ones heing mare massive
than the others, and they were all eonstructed and graduated hy the

il

“SBociété Giénevoise des Instruments Seclentitiques”. Details of thexe lengths
and co-eflicients of expansion, nre being published in Volume VII of the

“ Records of the Survey of India”.

V.—GEOGRAPHICAL SURVEYS AND EXPLORATION.

62. The Italian Scientific expedition to the Karakoram.—
Under the direction of Cavaliere F. deFilippi, after a visit to Dehra 1hin in
August 1913 for comparison of instruments, procceded to the Karakoram,
vid Kashmir and Leh. Differential Longitudes between Delirn Din and
points on the upper reaches of the Indus as far as Leh, on both sides of
the Karakoram Pass, and in Chinese Turkistan, were determined by the
simultaneous recording of awireless telegraphic signals sent out by the Lahore
Radio-Office, combined with Astronomical-observations. The Government of
India have given varicus facilities besidles a monetary contribution to this
expedition, and the resulis should prove of particular intersst to geodesy
and kindred sciences. DMajor H. Wood, R.E., proceeded to juin the expedi-
tion in March 1914, and fiell work was closed in November 1014, hy
observations at Tashkent.

63. Sir Aurel Stein’s archmological Expedition in Central
Asia.—Two picked surveyors from the department remained with this
expedition throughout the year, and are reported to have collected much
geographical information of areas hitherto unexplored.
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84. Eastern Himalayas.—Captain F. M. Bailey, t.4., with Captain
Morshead, R.E., of the Survey of India, returned in November 1913 from
6 months’ exploration in the neighbourhood of the unknown portions of
the Tsun-po, or Upper Brahmaputra river. A general description and map
of their journeys may be found in the “ Geographical Journal” for October
1914. "The work resulted in some 16,600 square miles of reconnaissance,
together with much valuable information, in regard to an area hitherto
almost unknown.

Though the great bend of the Tsan-po has been shifted some sixty
miles eastward of its previously estimated position, the main fact of the
identity of the Tsan-po with the Brahmaputra river has been fully estab-
lished, and the results have justified the faith of the departinent in their
explorer Kinthup, who traversed these regions in 1880—84. Another interest-
ing discovery was that the highest peak of this region { Namcha Barwa
25,445 feet) is in the great bend of the Tsan-po-—a fact whose pro-
bability had already been suggested by Sir Sidney Burrard in *The Geo-
graphy and Geolbgy of the Himalaya Mountains” (1907).

65. North-East Frontier.—Sowe additional exploration was carried
out during the year under report, in econtinuation of that executed
on the Northern Frontier of Assam during the two immediately preceding
gseasons. This was done under Lieutenant Huddleston, R.E, who acecom-
panied a swmall political mission into the Aka country, lying to the west of
the Abors and north and west of the Miris. With 2 Indian surveyors
under him he succeeded in completing the survey and reconnaissance of
4,040 square miles of country, 3,400 square miles of which had hitherto
been unsurveyed, and in forming a connection with the work of Captain
Morshead slong the water-shed of the Bhareli River System.

66. The index map below shows roughly the areas embraced in the
various explorations on the North-East Frontier of India and North
Burma duting the past 3 years.

INDEX TO EXPLORATIONS ON N. E. FRONTIER.
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PART 3.—OFFICE WORK.

L—HEAD QUARTER OFFICES.
MAP PUBLICATION OFFICE (vide Index waps at end.)

67. The classes of maps, for the publication of which the Head
Quarter Otlices are responsible, may be emmnerated as follows:—
(r)}—Topographical maps on the scale of 1 inch to 1 wile.
{h)—Topographical maps on the scale of §inch to 1 mile
{¢)—Topographical maps on the scale of ] inch to 1 mile.
(d)—Geographical maps on the one millionth seale, (about 16
miles to 1 inch).

(r)—Geographical maps on the two millionth seale, (about 32
niles to 1 inch).

{(fi—CGeneral maps on snall scales.

_ (if)—Special maps.

The first duty of the offices is to publish the 1-inch, l-inch and l-ineh
maps preparcd by the field parties and Circle drawing oflices from the
results of the topographical surveys now in progress.

68. (a) Topographical maps on the scale of 1 inch to 1 mile.

During the year 176 sheets have been received for publication and
158 bhave been published. The corresponding figures for the provious
year were 152 and 222 respectively. The dcerease in  output is chielly
due to the fuct that a large number of the sheets surveyed in 1912-13
were received too late for pullication in 1913-14 and are still under
publieation. ‘

Putting aside the sheets surveyed in Kuashmir, where the season of
field smvey ditfered from that in other parts of Imdia, the one-inch maps
of all areas surveyed up to the 30th September 1913 have been published,
with the exception of 57 sheets including an area of about 14,800 square
miles; of these, 47 have been drawn and are under publication, and the
ramaining 10 have not yet heen received from the Circle ofli¢es.

Index maps Nos. 4, 5 and 6 at the end of this report show the
progress made in the publication of the modern one-inch sheets, and the
table helow gives the annual output of shects since the wodern topo-
graphical surveys were begun:—

NUMBER oF 1-INCH SHEEIS PURLISIED,

Year.

Nerthorn Soulliern Enstern Total
Circle. Clirele, ! Cirele, ol
19035-06 |
1906-07 . .. 4 i | b
1907 -08 16 13 Uz VE
14908-09 33 Bt} ™ 142
16908-10 - . T2 41 [51] i 182
1810-11 a1 b1y 25 13
1011-12 [ BE] a5 159
12213 104 61 am ! w2
191314 71 3N 44 | LN
Totul Published ... 421 266 BE] | 1,016
Approximate number of 1-inch shects i
in India 2160 2,067 2,101 05,1428
Approximmate number remaining for
publication.* 1,739 1,401 sz L som

® These fignres include Lirge neimber of shevts i deserts, at high w!lfitwides aml in other thanly
populated country of which maps on so large o scile Bs 1inth to the mile are ualikely to be reguired.
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No important changes in the style of the ene-inch wmaps ha_\'e been
introduced during 1913-14.

In addition to the output of molern one-inch sheets mentioned
above, 55 sheets prepared from modern revenue surveys have been received
for publication, of which 51 have heen published as preliminary editions
pending their topographical revision at some future date, and 2 special
elitions of modern one-inch sheets have been prepared at the request of
local Governments to show village houndaries.

To maintain stocks, or to give efect to important changes due to the
developwent of eommunications, 6 modern one-inch sheets and 9 old-style
sheets on various scales have been reprinted. '

69. (b) Topographical maps on the scale of i; inch to 1 mile.
A% a conference held at Simla in June 1914, over which the Chief of the
General Staff presided, and at which the Surveyor General was present, it
was resolved to represent to the Government the desirability of prepar-
ing a mup of India on the scale of § inch to 1 mile, for tactical purposes.
Two half-inch sheets have been received for publication and several are
heing drawn.

70. (¢) The map of India on the scale of % inch to 1 mile.
( Vide Index map No. 9). 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 :—

NuapkR or DEurEg SUEET? PUDLISHED,

Yenrs of Publication, Northern Southern | Bastern Total

Circle, Cirele. Cirele. otal.

1911-12 2 1 1 4

1012-i3 3 1 1 d

1913-14 4 3 2 9

Totals 9 3 4 18
Approximato number of degreo shcets

in Indis 170 140 140 ¢30

Pending the preparation of the new degree sheets from modern surveys,
28 degree sheets have been published during the year as Provisional
Issues. These have been prepared from the maps of old surveys.

Seventy-four Atlas sheets and 6 district maps on the same scale,
({ inch to 1 mile), have been reprinted.

71. (dj Geographical maps on the one millionth scale,
(about 16 miles to 1 ineh). (Vide Index map No. 10).

Almost the whole of India has now been mapped in the India and
Adjacent Countries series of sheets on the scale of inlfﬁm The more
recently published sheets, including 3 new sheets published during the yeur,
are contoured and printed with hypsometrical layers, and the other sheets
will gradually be contoured and republished with hypsometrical layers.
A few selected sheets of this series are being engraved.

The only important change introduced during: the year in the design
of these maps has been the adoption of the method of showing areas
under perpetual snow and ice in white, with the addition of light shading.

The scale of altitude tints for the one millionth maps is still the

subject of experiments. The results attained so far are satisfactory, but
it is hoped that further improvement can be effected.
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72. La Carte Internationale du Monde au 1,000,000
One Indian sheet namely, sheet North 43 E, (Bowmbay), has been engraved
and published. (Vide Index map No. 11).

An International Comwmittee, which assembled in London under the
auspices of His Majesty’s Government in November 1908, deeided that it
was desirable that an International Map of the World, on the scale of
1:1,000,000, should be produced in a uniform style, prescribed by the
committee, and that the respective governments should prepare and
publish the sheets of the map in whick their territories were included,
At that time the Governwent of India had already begun the preparation
of its own series of maps on the 1:1,000,000 scale, and these ditfer in
several important features from the International Map, more particularly
in the size of the sheets which include 4°x4° instead of the 4°x 6° of
the International sheets, and in the use of the foot instead of the metre
as the unit of height measurements. The Indian sheets could not be
altered to agree with the International sheets, as they form the key to
the whole system of numbering and arrangement of the Indian topo-
graphical wmaps, and because the heights and contour values must be
shown on them in feet. In order, therefore, to conform to the iunter-
national movement, it is necessary to produce the internationnl sheets as a
special series, in addition to, and after the production of, the correspond-
ing sheets of the Indian series,

Several sheets of the International Map of the Worldlhave now leen
published ; the Government of Great Britain has produced at least 3.
including portions of the British Isles and Turkey; the French Government
has produced one or more sheets of French territory; the Government of
the United States one of a portion of New England. Most of these
sheets differ in certain particulars from the specifications preseribed by the
committee of 1909, and from each other. " They have aroused much interest
and discussion among geographers and map makers in all civilised
countries,

In November 1913, the International Committee met again at Paris
and passed u new series of resolutions regarding the project, under which
several of the conventional signs and the system of layer colouring have
been changed.

Sheet North 43E, was engraved in accordance with the originul
specifications of 1909, but the scale of layer colouring applied to it is that
prescribed by the Paris Committee of 1913. It has, for the Survey of
India, an interest apart from its being the first International sheet the de-
partinent has published. It is also the first engraved sheet .produced at
Caleutta in colours from separate colour plates, a process which in the
climate of Bengal presents certain difficulties not met with to the samwe
extent in Europe. . .

Three other sheets of the International Map of the World are now
being engraved at Calcutta.

73. (e) Geographical Maps on the scale of sym (ahout 32
miles to 1 inch). (Vide Index map No. 12).

Three sheets, < Northern Persia”, ¢ Afrhanistan”, and ** Baluchistan ™,
of the Southern Asia Series, scale .., have been published during the
year. These, together with the sheet “Southern Persia”, previously publishedl.
will, when joined up, provide & modern map of Persia for which there
has been a constantly inereasing demand in recent years.

It has been decided to extend the mapping of this series over Indlia.
One sheet, Kathiawar, is being drawn and the compilations of three others,
the ‘Andamans’, ‘Bombay' and ‘Madras’ have been put in hand.
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94. (f) General Maps on small scales.

The Map of India and Adjacent Countries 1913, seale 32 miles to 1
inch, in 12 sheets, has been published with hypsometrical layer colouring.

This is believed to be the largest layered map of its kind yet
printed and it is now the most importunt geographical map of the Indian
Emnpire. The numerous problems it hns presented in connection with
the selection of the altitude zones and their colouring have been solved with
a certain measure of success, but it is believed that several improvements
can be effeeted, and experiments are now in hand with this object in
view. '

The preparation of the Political Edition of the same map, which
will not be layered but will be coloured to distinguish the variovs
administrative areas, is at present in abeyance pending the receipt of
orders from Government in rvegard to certain boundaries.

The annual edition of the Railway Administration Map of India, scale
G4 miles to 1 inch, showing information up to the 30th June 1914, was
produced in Aucust, together with a special edition of the same map
showing important works in progress.

75. (g) Special Maps:—A large number of special maps, plans,
diagrams and illustrations have been prepared for the ditterent departments
of Govermuent, for Army Head Quarters, and for officials throughout
India. Among these may be mentioned the Peshawar Divisional Mamceuvre
Map, scale 4 miles to 1 incl, and a map of the lay-out of Delhi, scale
4 inches to 1 mile.

Heavy calls on the map reproducing offices in connection with the

war kept certain sections at work night and day during a psrt of August
and September.

In addition, and in response to a wide demand on the part of the public,
a series of war maps of Belgium and parts of France, Germany and Russin
were produced on different scales; the sales of these waps had amounted
to Rs. 22,000 by the end of the year.

78. The number of maps issued during 1913-14 (as shown at the
foot of this page) is again in excess of those of previous years.

77. Map Record and Issue Office.—The gross face value of the
maps reccived from the printing offices during the year amounted to
Rs. 3,26,077. This sum ineludes Rs. 7,117 and Rs. 26,848 the face value
of maps printed in the Engraving Office and at Dshra Din respectively.

Details of the numbers and classes of maps published during the year,
and their face value are shown in Table 1V on page 32,

The total number of printed maps issued during the year was 3,59,917
of aguregate value of Rs. 1,77,546,

The details of the sales were as follows :—

CGlovern-  India Departl. Private Map Totals for Totals for
nrent Uffiee.  Issues. Indivi-  Agents. 1913-14. 1912-13
Officials. duals. o
No.of maps 2,506,480 4,081 52,410 35,828 11,220 3,59,917 8,97.311
" ] v by

Value - Ra. 71,258 Rs. 5,031 Fs. 52,612 Ks., 82491 Ra. 16,259 Rs. 1,77.546 Rs. 1,69,760
. . L] L ) *
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78. No. 1 (Head Quarter) Drawing Office.-—During the year
under review, the office was engaged in compiling and drawing the \ll

India and Adjacent Countries serics of maps. Layers were prepared for
several sheets of which new editions were required, to make them confurm
to the latest style. Four sheets of the th International series, in which
heights are in metres, are in progress, and partly with the Engraving Oflice.
The drawing of three sheets of the Southern Asia series, scale ﬂ“l“i‘;", :about
32 miles to 1 inch), was completed. General maps of Iudia on various
scales were also dealt with. Of these the most interesting is the new
layered edition of the 1inch=32 miles wall-map of India. This map dis-
plays, at a glance, the main topographical features of the Indian Peninsula
and the Himalayas and the Tibetan Platcau.

The preparation of the Degree sheets (1 inch=4 miles) from the uld
Atlas sheets, where new material was not availauble, has been continued.

Thirty maps on various scales have been brourht up to date fur
the purpose of providing reprints.

A large number of sheets drawn by field parties and circle otfices have
passed through the office for minor corrections, contouring and stump-
shading, or for the preparation of the layered editions.

A soction has been formed to deal with a new }-inch series of waps
to cover India. Two sheets are already well advanced and should he
ready for publication in 1915.

Indexes, Provincial and District maps, large-scale plans of towns and
cantonments, have also been in hand during the year,

Seventy-seven sheets of Extra-Departmental work were drawn. Among
these were maps and pluns for the Postal, Geological, Railway, and Settle-
ment authorities, and also special manccuvre maps.

The work of the Office-Copy Section which records all new material
that has come into existence since a map was published, dealt with over
three thousand sheets inserting new rallways, canals, main-roads, and
changes of boundary. This information is brought to notice by local
authorities. The material thus collected is inserted in the new editions
of the smaller scale maps which may be ealled for. In addition to this
work, the section examined nearly (,000 coloured maps before they were
issued to the public. Traverse data have also been supplied to Settlement
Officers and Engineers to enable them to make maps and plans for special
purposes.  Another elass of work is the preparation of attested true plans
of large scale surveys for use in court proceedings.

79. Engraving Office.—The engraving of the International Map
N. E. 43 on four separate plates for four-colour printing was cownpleted during
the year. This is the first engraved map in four colours that has becn
prepared in the office. Good progress is being wade with the otler Inter-
national Sheets N.D. 44, N.E. 44 and N.F. 42. Two others will shortly

be put in hand.

Ten sheets of the ;—{ “India and Adjacent Countrics” Serics have been
taken in hand, of which Nos. 47, 53 and 63 are nearing completion, while

the others 39, 41, 46, 48, 49, 56 and 72 are in various stuges.
Eleven Index maps to complete the series of indexes to standard shects
were completed. Four scales and five layer tints were engraved.
Corrections and additions have been made to the General maps
of India, several Index charts, district maps and old 1:"1 wiaps, a8
well as to other miscellaneous plates.



30 OFFICE WORK.—HEAD QUARTER OFFICES.

A nuinber of certificates and Commission forms for the Army Depart-
ment in English, Urdu and Hindi were also engraved.

In the Copper-plate-printing Section over 31,000 impressions were
pulled, including plotogravure plates. Work in connection with the making
of transfers for printing purposes has so largely increased, partly owing to
the introduction of Jayered maps, that two new motor-driven presses have

been brought cut and will shortly be set up.
In the Electro-typing Scction 185 plates were dealt with.

80. Photo.-Litho. Office.—There has been a deerease in depart-
mental work, due, in part, to the number of one-inch sheets in
colours received for publication being considerably less than in 1912-13.
The out-turn of Extra-Departmental work, however, shows a marked
increase, and this has enabled the office to show an increase in the total
numher of maps printed during the year.

The total number of new one-inch standard gheets printed is 158.
In addition 5 one-inch standard sheets in colours were reprinted to replenish
stock, while of preliminary and provisional editions, 8 sheets were printed
in black und brown, and 41 sheets in black only. These together bring
the total numher of sheets printed in modern form to two hundred and
twelve, o decrease of 40 sheefs as against 1912-13, but maintaining an
increase of 23 sheets as cowpared with 1911-12.

Further progress has been made and experience gained in the manner
and methed of printing layered maps. The most important undertakings
of the oflice have heen the 32-mile Iayered map of India in 12 sheets,

and sheet No. N. 43 E. of the International Layered Map of the World.

The total number of tmpressions pulled is 2,286,845, an increase of
320,387 over the previous out-turn of 1,966,458 in 1912-13, iself an
incrense of 401,962 over the preceding year. ‘

There has been a very large increase in the number of sheets received
for the reproduction of half-tone hill-shading the number of negatives
having increased from 53 in 1911-12 and 42 in 1912-13 to 153 during
the year under report.

A new “ Levy"” acid-blast efching-machine, to etch plates 27 inches by
24 inches for use with either nitric acid or perchloride of iron, is on
order and is shortly expected from England. The machine is guaranteed

to etch a flat tint of the above size quite evenly, and should prove a
great boon to the office.®

One additional Double-Demy, flat-bed printing machine has been
recoived from England and is now in process of erection, while one further
Quad-Crown and one Quad-Demy machine are on order from Messrs. Mann
& Co.; it is hoped that both will be received and erected in 1915, the
lattor at the beginning and the former towards the end of the year.

An indent has also been submitted for two new graining machines.

The Stores Section, re-organised in 1913, has worked in a satisfactory
maunner, aud the lmproved system of book-keeping then introduced has
materially added to its efficiency.

* This muchine wos lost on the 8. S, *“Chilkann”, captured und sunk by the “ Emden”, Another
hag been undered.



OFFICE WORK.—HEFAD QUARTER OFFICES. 31

Out-turn of Photo.-Litho. Office during 1913-14.

1 2 3 4 3 ' G | T | R
! NUMBER OF MATS PRINTED.
Recovered Numberof Ceme— - —
Cost of Value of | L(“m_l‘r“ npreasiony
Year. otho out-turn at '1" '”;“' ll?r pulled, Pepart Fxtra-
ohee. cost-rutes. ‘}i Lm; (Litho, l‘p“r{ Deprrt- Total.
et only here mental, mental.
shown).
—_— - S ] — -—
fs. Rso fis. |
1911-12 147867 301,304 24,904 15,64,496 2,686 1,263 | 3,949
1912-13 1,861,699 2.30,040 27,214 19,66,43% 3,666 L0010 | 3,466
1913-14 1,67.801 | 2,40,721 33,468 2.286.8455 2,965 2,779 5,744

In ndditien, there weve 35,710 half-tone pulls and $75,000 line-block pulls, (chiefly Woeutler Charts).

as against, 31,370 v YL, and 330,280 " s dn 19113

and 60006 - o 437,820 - » in 1911-12,
The output of the Type Section is not included in the alove statement,
The Type Scetion published 6,403 poges or items, 12,058,242 copies, 21,382,159 impressions.
as wainst 8408, or ,, 1343463, 26.08,501 " in 1012-13,
and 7988 |, or ,, 113L012 20,14,760 " in 101112,

81. Mathematical Instrument Office.—During the year, from
Ist April 1913 to 31st March 1914, there has been o large increase in the
demands made on this office (vide itemi No. 1 in the table below) with
the result that, whereas there was a Joss of Rs. 7,055 in the previous
year’'s working of the ¢BStores’ departinent, there has been a net protit of
Rs. 33,571 in that of the past year.

The improvement in the value of work done, which showed a profit
of Rs. 2,887, in the ‘Workshop' departinent for 1912-13, has been well
maintained, the profit during the past year being Rs. 10,346,

Below uare given the usual comparative figures for the last three

years —
|
1011-12, 1 16912138, 1913-14.
—_—_— - —_— . —_ I - ————— e e
I, /R Hia.

1. Totul issues to Public Offiees as shown in the 3,235,633 2,81,313 4,07, 802
Profit and Loss stutements of stores.

2, Value of repmirs to justruments yegeived for 53,941 Gk, 152 SG,418
repairs and returned in a servieeable condition.

3. Valne of iustruments received from Governieut 30,028 87,267 64,8006
Othicers when no longer required.

4. Book value of the stock of lustruments, &e., in| 7,406,047 6,145,081 4,534,470
Serviceable Stores,

3. Book value of the stock of | instruments, &ec., in 70,460 72,402 67,299
Repairable Stores., :

6. Total value of work done in the \Vnrk-dmp . 1,74,871 ! 2,15,828 240,702

7. Vulue of instruents manufactured in W mk-;hop 61,141 71,1488 94,4141
for Servicenble Stores,

8. Valne of instinunents purchased locally .. T4, 6,206 9,060

9. Valneof instruments aml materials obtained from 47,148 FYRIt ¥ LERIE
Engiand through the Director General of Stores,

10. Average No. of employés and their pay Ne. 207 No. 40l } No. 300 )

Rs. 62,481 § | Ra. 68,625 TRs. 76,754 4

During the vyear the stock of all the three stores, (the Rerviceable,
the Repairable anid the Material Stores), was twice taken and the dis-
crepancies noticed have been adjusted,
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Table IV.—Departmental Publications, Calcutta, 1913-14.

Note,—For specinl publieations at Dehra Dun, ride, pp. 33, 34, and 35.

NUMBER
OF DIFFERENT MAP3
OF EAOQH CLASS . .
RECEIVED. Number of val
Cluss of Maps. Scale. c:lwpm(si ulue.
' New | New Eai-| Printed.
Publica- | tions and
tions. reprints,
GEOGRAPHICAL MAPS. s,

M. f Indi .. | Various 3 G 3, 1‘”'-)- 9,286

s‘:m]:)-m R‘sil:: Scriea .. L | 12 000,000 3 | 2 6,600 14,800

Indin and Adjacent Countries v | 121,0KID,000 3 4 3-3?0 3,450

Do. {Internationnl Series ) oo PEEL0U,000 | S I 230 460
TOPOGRAPHICAL MAPS. i
| \
DPEGREE SHEETS. i

Modern . | 1"-4 miles 9 9 9,865 10,395

Preliminary and Provisional Do. 3 1,404 1,400

From Atlus Material .. Do. 28 1 9,243 9,248

ONE-INtCN SHEETS.

Modern oo 17-1 mile 158 6 83,814 82,164
Do. (Prliminary Editions) .. Do. al| ... 21,900 20,900
Do. (Village Boundary Editions) Do. 21 .. 400 800

(2°-1 mile )
Olq Style Sheets 1 to : 4 9 3,094 1.641
1".4 miles ’

Atlaa of India Series ... 1 dmiles| Tt 10,370 9,729

Provineind Mape e | Various 4 1,500 2,250

District Mups . | 1"=4 miles 1 6 2,300 2,300

( 1-8 miles )
Administration Report Maps to Lo 16 1,950 731
ll"’-l(imi]m b

Plans of Cities and Canlonments ... | Various a1 ... 1.473 1,475

Index Maps ‘ Do. 84 1,42, 764 35,798

Miscelluneons Maps Do. 376 13 | 2.68,308 | 1,08,250

Totals for 1913-14 ... P - : 728 153 (5,74.101 |3.26,077

Correspunding totals for 1912-13 ... G611 B3 2,298,331
LETTERPRESS.

1. Reproduction of Maps, Plans, Photographs, Dingrams and Line Ilustrations.  Photo.-
Litho, Office. Price Rs. 3.

2. Index to names appearing on the Northerm Persia sheet of the Southermm Asia Serices,
Scule EIEI'

3. Index to names appearing on the Southern Persia sheet of the Southern Asin Series,
Seale 31M'

4, Cutalogue of Maps of the Bombay Presidency. Price As. 4.
Record Volumie No. 3 for the year 1911-12,  Price Rs. 4.

" " No. 4 " 1911-12-13, Price Rs. 4.
7. " »w Nod " 1912-13.  Price Rs. }.

8. -Report on Electro-typing., F. Harrison, Esq., Ordnance Department, Southampton.
9. Topu, Handbooks, Chapters Nos. 1, 2, 3, 6, Tand 9. (Reprints),

10, Mup Publication orders from 1lst Junuary 1908 to 1st June 1914,
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II—DEIIRA DUN OFFICES.

82. COMPUTING AND TECHNICAL OFFICES.—Cumpris-
ing Computing Office, Type Printing Office, Stores and Workshop, Observ-
atories,

Computing Office.—Aniong other work carried out by the Comput-
ing Office the following may be mentioned :—

Computations of graticules for maps, of dynamic and orthowmetric
heights on the lines of levelling from Delhi to Muttra, Murree to Srinagar,
Srinagar to Islamabad, Islamibad to Aishmakam, Srinagar to Chunar,
Srinagar  to Manasbal and Srinagar to Bugam: and also preparations for
press of the lines Minbu to Paugma and Paugma to Salin. The investigation
of large discrepancies in azimuth of Lambton’s triangulation brought to
notice by No. 15 Party. Cowmputation of mean triangular error of all
Principal and Secondary Series. Computation of azimuth observations made
by Lieutenant Nosworthy at three stations near Dehra Dian.  Caleulation of
the azimuth of Cairo and Singapore from points in India, in connection with
the selection of a site for a wireless station. Computations in connection
with isostasy and changes in the earth's axes. Compilation of data for 44
triangulation  charts. Adjustment of topographical triangulation and
computation of Lieutenant Huddleston's triangulation in the Aka country.
Extraction of data from records in response to a large number of
varipus enquiries, '

83. Printing Office.—The following publications were printed
during the year:— :

(1) Report of the Committes appointed by the Government of India
to discuss the present state of the Magnetic Survey.

(2) Note in reply to Mr. Hayden's paper on the relationship of the
Himilaya to the Indo-Gangetic Plain and the Indian Peninsula. By
Licutenant-Colonel G. P. Lenoz-Conyngham, R.E.

(3) Note in vindication of Kinthup. By Captain G. F. T. Oukes, R.E.

(4) Departmental Paper No. 6.—Levelling of High Precision. By
M. Ch. Lallemand (Translated from the French. By J. deGraaff Hunter, M.A.)

(5) Records of the Burvey of India, Vol. VL.—Completion of the link
connecting the triangulations of India and Russia.

(6) Spirit-levelling pamphlets No. 39 and new edition of Nos. 54
and 58. '

(7) Large numbers of professional forms have also heen printed,
as the whole of these are now supplied from Dehra Din.

(8) The printing of the following publications is in hand :—

(@) Professional Paper No. 15.—Pendulum Operations in India,
January 1908 to April 1913. By Captain H. J. Couchman, R.E.

(b) Departmental Paper No. 7.—The Bar Comparisons of 1907-8.
By Major H. M. Cowie, R.E.

(¢} Records of the Survey of India, Volume VIIIL.—Exploration in
Tibet and neighbouring regions.

84, Stores and Workshops.—Experiments have heen made with
a trestle for triangulation in wooded country. The chief difficulty is to
get rid of vibration and movements which disturb the instrument, and
considerable progress has been made in overcoming this.

An instrument for calculating the attraction of mountain chains has
been designed by Mr. deGraaff Hunter and made. A ‘ versine staff", for
reading the correction to chained lengths due to slope of ground, has heen
made to the design of Major E. A, Tandy, R.E.
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observations  have  been
a. 93 of last reportl.
d the corresponding
' onal change

85. Observatories.—eteorological
continued throughout the year as mentioned in par
A partial reduction of these results has been made an
refractions computed. The result points to a regular seas
in refraction. Further observation is necessary to establish this.

The Omori Seismograph has been in action throughout the year, and
a list of earthquakes recorded will be published in the Records of the
Survey of India, Volume VIL

Photographs of the sun were taken on 333 days during the year,
sun being obscured by clouds on the remaining days.

In collaboration with the Expedition of Cavaliers F. deFilippt observa-
tions for longitude by weans of wireless telegraphy have been -made
successfully. This is the first occasion on which wireless telegraphy has
been employed in the department. Eight stations have been conmected,
viz.,— Skardy, Kargil, Lamayuru, Leb, Depsang Plains, Suget Karaul,
Yarkand and Kashgar. The last three are beyond the Karakoram Range
and previously some doubt was felt as to whether the signals could
be received over a great mountain range. It is satisfactory to record that
the signals were received clearly and without difficulty.

88. Preservation of Trigonometrical Stations.—778 stations
were repaired by district officers at a cost of Rs. 3,772. Out of 352
" districts from which reports are annually due, 13 failed to make refurns.

87. No. 2 DRAWING OFFICE.—The following is a summary of
the work of the office during the year 1913-14.

the

Shects sent Remuinin
Class of map. to press. in lmnd.g
Scientific Dingrams und Charts 3 Nil
Geographical maps i seal Vi

eographical maps 550 G50 seale Nil 9
Do. smaller scale 10 12
Mingellaneous Indexes and Plans 2 14
Triangulation charts . 17 28
Extra-Departmental maps .. . 3 1
Contonment maps 10 3
Total 47 ' 67

88. Photozinco. Office.—During the year the lithographic machine
was employed in printing standard and provisional Degree Sheets; sheets of
the plan of the site of the new Capital at Delhi; Cantonment and Forest
maps; Triangulation and Levelling Charts.

Abstracts of the work done in the Photozinco. Section during 1912-13
and 1913-14 are shown in the following table:—

Year. l Subjects. Negatives, Pulils, zmc%I l(llt;{:;{z:;pe
prints.
101823 1,933 1,909 2,36,766 1,039
13- 2,046 2,376 2,44,140 1,695

The letter-press machine was employed in printing departmental forms

&e. It was transferred from this office to th i
he Comput
31st August 1914. puing Offico on the
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89. Forest Map Office.—The total number of maps issued
during the year, both to officials and the public, amounted to 6,441, a
decrease of 3,166 on last year’s total. The gross face value of these maps
was Rs. 12,801 and the net awmount realized from sales was Rs. 2,348
against Rs. 3,191 in the previous year. Of this amount, Rs. 1,552 was
recovered by Dbook-debit and Rs. 796 by cash from sules to private in-
dividuals and trading companies, The number of maps and field sections
received for storage during the year was 6,746, besides 224 computation

volumes, angle books and traverse field books and G1 traverse charts and
plot sheets.

The following table shows the work dealt with :.—

NUMBER OF SMEETS,

Clase of map.

Drawn and .
. In hand. sent to presa. Published,

l-inch, 2-inch #nd 4-inch ape of Forest Surveys 255 62

35

Provincial, Divisional and District Forest maps ... 13 T 6
Working Plans and Miscellaneous mt‘zps 11 13 12
ToTALS B 309 82 63

I1I.—CIRCLE AND LOCAL DRAWING OFFICES.

90. No. 3 Drawing Office (Northern Circle).—During the year
116 fair sheets were received in the Circle Drawing Office. The fuir
sheets included the maps of the “ Sirdi River-Nepal boundary " series, which
have been held in abeyance awaiting a decision regarding the boundary,
and those of Maler Kotla and environs, which were examined and sent to
press. :
Altogether 101 fair sheets were sent to press during the year, made
up of 88 current sheets and 13 which were received from parties in season
1912-13. The number of sheets in hand on the 30th September 1914
was 28.

100 proofs were received from the Superintendent, Map Publication
during the year, and 67 were examined and returmed to press. On the
30th September 1914 there were 34 proofs in hand.

During the year under report 4 Degree sheets were sent to press.
On the 30th September 1914 there were 9 Degree Sheets in hand.

91, No. 4 Drawing Office (Southern Circle).—Forty-nine
one-inch sheets and 1 half-inch sheet were finully examined, 3 preliminary
one-inch sheets were re-drawn and the drawing of three depree shects
~was completed. All these sheets were submitted for publication.

At the end of the year only 1 one-inch sheet of those surveyed up -
to the end of 1912-13 remained to be submitted for publication, and 6
preliminary one-inch sheets and 6 degree sheets were being re-drawn and
drawn respectively.

A number of pupils were instructed in drawing and considorable
assistance was given to parties to enable them to complete their drawing
during the recess season.

The Photo.-Zinco. Section undertook the photographic and zinco-
- graphic work required in the circle.
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92. No. 5 Drawing Office (Eastern Circle).—The work of
the Office during the year was the examination of the parties’ one-inch
gheets, 1 half-inch sheet, and the drawing of degree sheets.

In addition to the draftsmen lent to the parties during the recess
geason, one surveyor and one draftsman were transferred to No. 10 Party
at Maymyo, for employment in the Degrec Sheet Section of that party.

During the year 35 one-inch sheets, 1 half-inch sheet, and 1 degree
gheet, were submitted for publication. One one-inch sheet has been
withheld, owing to the examination being incomplete for want of one of
its field sections, but will be submitted shortly.

One degree sheet has been sent for publieation during the year. 36
degree sheets are now in hand. Several of these will shortly be ready
for submission to Superintendent, Map Publication. These sheets were
thrown back owing to want of draftsmen, caused by transfers to parties
to help in the one-inch mapping. 10 of them are being drawn in the
Degree Sheet Section of No. 10 Party at Maymyo, but it is proposed to
discontinue work on 3 of them, as well as on 12 of those being drawn
in No. 5 Drawing Office, in order to allow of a commencement being made
in these offices at as early a date as possible with half-inch mapping.

Proof and colour patterns of 49 one-inch sheets and 4 degres sheets
have been dealt with,

93. Bihar and Orissa Drawing Office.—(Fmperial Mapping
Section). The office submitted the fair drawings for the publication of 55
preliminary one-inch sheets covering an ares of 10,810 square miles. The
drawing of 11 other sheeis is practically completed, but they have been
retained pending references in connection with settlement operations, and
that of 57 shects is in hand. There remain 31 sheets in Bihar and Orissa,
for which cadastral plans are available, the one-inch preliminary mapping of
which has yet to he taken up.

The following special maps were also drawn:—
(1).—Darjeeling Municipality, scale 20 inches to 1 mile, in 6 sheets.
(#1).—Darjeeling, “The Happy Valley”, scale 20 inches to 1 mile,
in 1 sheet. .
(t1).—Darjeeling, {Central portion), scale 40 inches to 1 mile, in 2
sheets.

(1v).

Darjeeling Bazar, Native Town and Lloyd's Botanical Garden,
scale 60 inches to 1 mile, in 1 sheet.

(v).—Lebong Cantonment, scale 30 inches to 1 mile, in 3 sheets.
(vi).—Takdah Cantonment, scale 30 inches to 1 mile, in 6 sheets.

The first four of these maps were submitted for publication to the Direc-

tor of Surveys, Bengal and Assam, and the last two to the Superintendent of
the Trigonowmetrical Survey.

The Bihar and Orissa Drawing Office will be transferred at an early
date to Bankipore, and arrangements have been made, with the approval
of the Government of Bengal, for the accommodation of the Imperial Map-
ping Section of the office in the Bengal Drawing Office, where, together
with a similar section which will shortly be formed to undertake the
preliminary I-inch mapping of Cadastral Surveys in Bengal, it will work
under the supervision of the Director of Bengal Surveys.
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PART 4.—WORK FOR OTHER GOVERNMENT
DEPARTMENTS.

94. Northern Circle.-—As in previous years the Punjub Riverain
Detachment of the Northern Circle was exclusively employeld on the Riverain
Khushzh  Thel and Kangea  Traverse and Trisngulation and  235-aere
rectangular surveys required by the Punjalb Government (vide pawe 13).

No. 20 Party ( Cantonnent ) has been employed during the year under
report on the survey of the following Cantonments:— Guna, Kanptee,
Rijkot and Sitabaldi fort and alse on the triangulation in mdvance, of Dehra
Dan and Sanawar (wide page I4).

The Simla Survey Detaclinent was formed during the year and has
been employed on the survey of Simla Municipality and suburbs ( ride
page 16G).

95. Southern Circle.—During August and September 1914 Captain
Browne with 3 surveyors, &ec., surveyed the site for the Kirkee Wirelrss
Station and marked the astronomical azimuths required for the aerials.

96. Eastern Circle.—Two probationary superintendents of the
Burma ZLand Records Department were attached to No. 10 Party for
training in survey for 8§ months. They carried out 33 square nmiles of
detail forest survey on the 2-inch scale, and 43 linear miles of theodolite
traverse mear Maymyo, which has been incorporated in the Revision survey
of the locality now in course of execution.

97. General.—Two Imperial officers with a staff of surveyors were
attached to the Twurko-Persian Frontier Cowmmission; and one to Cavalier
de Filippi's Scientific Erpedition, with other details as stated on page 23,
of the Report.

Two Provincial officers have been lent to the Bombay Goverminent for
the Bombay City Swruey.

Various Forest Surveys and forest wmaps were carried out for the Forest
Departinent as usual. )

" The Mathematical Instrument Office supplies and repairs instruments
for every Government Department in India, including the Army Department,

98. Map Publication Offices.—T/¢ reproduction, for other depurt-
ments, of wmaps, plans, and illustrations that do not require to be
redrawn, does not interfere with the normal work of the Survey of India
and is always undertaken when asked for. On the other hand, the
amount of drawing and compilation that can be done for extra-depart-
mental purposes is limited, and is necessarily confined to urgently required
and important work.

During the year maps, plang, or illustrations were reproduced for the
following departments and offices:—

The Government of India in the Department of Revenue and Agriculture.

s . » ” » Education Department.

" " ' " » Army Department.

" ” " ” » Public Works Department.
- " » DBengal.

» " » The United Provinces.

» » » Punjab.

" " »» Bibar and Orissa.

“ » » Central Provinces.

" " » North-West Frontier Provinee.

" ,» Delhi.
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WORK FOR OTHER GOVERNMENT DEPARTMENTS.

The Comptroller General.
The Railway Board.
The Chief of the General Staff. ,
The General Officers Commanding Brigades and Divisions.
The Post and Telegraph Department.
The Military Works Department.
The Director of Public Instruction, Bengal.
The Direetor, Geological Survey of India.
The Superintendent, Port Blair.
The Police Departinents of Local Governments.
The Director General of Commercial Intelligence.
The Director, Botanical Survey of India.
The Director of Statisties.
The Director General of Observatories.
The Director General of Archzology in India.
The Consulting Architect to the Government of India.
The Archmological Superintendent for Epigraphy.
The Director of Surveys, Bengal and Assam,
The Director of Land Records snd Surveys, Bibar and Orissa.
The Director of Land Records, Punjab.
The Controller of Patents and Designs,
The Principal, Civil Engineering College, Sibpur.
The Assam Bengal Railway.
The E. B. 8. Railway.
The E. I. Railway.
The G. I. P. Railway.
The Itarsi Nagpur Railway.
The Superintendent, Government Printing, India.
” » " Bengal.
' " " Burma.
The Port Commissioners, Calcutta.
The Secretary, Municipal Committee, Delhi.
The Hyderibad Municipality.
Some work was also done for various public bodies and societies.
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LIST OF INDEX MAPS.

Index to modern surveys, Northern Circle.
Southern Cirele.
woom - Eastern Circle.
Index to the publication of modern one-inch shects, Northern Circle.
" r " woon » »  Southern Circle.
» " " woon » »  Eastern Circle.
Index to the publication of provisional editions of one-inch sheets, Northern Circle,
" " ”» 1] w ) " Eastern Cirele.
Tudex to the publication of Degree sheets, scele } inch to 1 mile.

" 113 " 133

Index to the publicntion of sheets of the ‘Indis and Adjacent Countries’ Series, scale W, or
about 16 miles to 1 inch, ‘ T
Index to the publication of Indian sheets of ‘‘La Carte Internationale du Monde™ on the scale

T uml, TR about 16 miles to 1 inch.

Index to the publication of shects of the *Southern Asia’ Series, 8cale 2—00(1]-—000, or about 32 miles
to 1 inch, o
Index to the Great Trigonometrical Survey.
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