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NOTICE. 2

MAPS PUBLISHED BY THE SURVEY OF INDIA
are obtainable from the Map Record and Issue Office, 13, Wood Street,
Calcutta, on the Public Service—on Cash Payment or Book-Transfer,
and, for private use—on Cash Payment or V. P. P.

Forest maps are obtainable only from the Officer in charge, Forest
Map Office, Dehra Dun.

Goeological maps are obtainable from the Director, Geological Survey
of India, Calcutta.

The Survey of India publish maps for the greater part of SOUTHERN ANSA
between the meridians of 44° and 124° East of Greenwich and between parallels 4° and
40° north latitude.

2. Surveys executed after 1905 are classed as “MODERN", those PRIOR to
that date are classed as “OLD".

3. Maps are printed in two styles or editions viz.,, LAYERED and POLITICAL:—

() The LAYERED edition represents a map printed in colours with graduated
layer tints of colour to show altitudes, and, shading to emphasize the
hills. This edition gives prominence to the physical [eatures.

(b) The POLITICAL edition represents a map printed in colours, but without

gralduated layer tints. Hills are represented by contours and shading.

This edition gives prominence to the Civil Divisions of India which are

shown by ribands of colour along boundaries of administrative partitions.

NOTE.—When maps ave printed in colonrz, from mixel or old surveys, the edition is styled “ PRELIMINARY "’; and
ahen published in black only or with liills in brown, the elition is stylel “TROVISIONAL"™ issue.

4. The series of Modern maps are grouped under threc Divisions :—
(I) GEOGRAPHICAL, embracing —
(¢) SOUTHERN ASIA SERIES, scale 1:2,000,000 or nearly 1 inch
= 32 miles, in LAYERKD and POLITICAL editions, size 36 inches
x 24 inches, price Rs. 3 per copy.
(b) INDIA AND ADJACENT COUNTRIES; scale 1:1,000,000 or
nearly 1 inch = 16 miles, in LAYERED and POLITICAL editions,
or if from old surveys, as DPRELIMINARY editions; size 24
inches X 19 inches, price Re. 1-8 per copy. If printed on linen-backed
paper Rs. 2-4
(¢) INTERNATIONAL MAP OF INDIA, scale 1:1,000,000 or nearly
1 inch = 16 miles, in LAYERED edition (without shading of hills),
size 30 inches x 20 inches, price Re. 1-0 per copy.
(1Iy TOPOGRAPHICAL, comprising maps on :(—
(¢) Scatk 1 ineH = 1 MILE, in the POLITICAL edition, size 24 x 19
inches, price Re. 1-8 per copy.

(b) Scate 1 mwew = 2 MiLks, in the POLITICAL edition, size 24 x 19
inches, price Re. 1-8 per copy. :

(¢) Scarr 1 wen = 4 MILES, in the LAYERED and POLITICAL editions,
size 24 x 19 inches, price Re. 1-8 per copy, and from old surveys as
PROVISIONAL issues, price Re. 1 per copy.

NOTE.—Modern Topogeaphical maps printel on linen-backel paper are Rs. 2-4 per copy. Index charts or Key
maps to the Geographical anl Topographical gsrivd are obiirinable gratis,



(III) GENERAL MAPS which include:— 4
(a) GENERAL MAPS OF INDIA, scale 1 inch = 32 miles, in sets of
12 shects, each sheet 25 x 32 inches, in LAYERED and POLITICAL
(without hills) editions, price Rs. 12 per set, and on scale 1 inch
= 64 miles, POLITICAL edition only, size about 3} feet square, at
Rs. 6 the copy. Also various maps of India on the same and smaller
scales and misccllaneous speeial maps illustrating Railways, &e.

(b) PROVINCIAL MAPS, on scales 1 inch = 16 miles and 1 inch
= 32 miles.
(c¢) DISTRICT MAPS, on scales t inch = 4 miles and 1 inch = 8 miles.
(d) CANTONMENT AND TOWN MAPS AND OTHER MISCELLA-
. NEOUS MAPS, of various scales and prices.
5. MAP CATALOGUES can be obtained at ONE RUPEE per copy.
6. Maps can be mounted on cloth and folded or mounted onrollers for hanging, &ec.,
at an extra charge.
7. For particular purposes, copies of any map can be supplied in black or black

and brown on request and at special rates.

8. Any map, chart or diagram can Dbe reproduced if the applicant submits a
suitable original drawing. Special rates exist for such work and estimates ean be
given on request.

9. The prices quoted for various maps arc exclusive of postage and V.P.P.

charges. Any further information may be obtained free of charge from the Officer in
charge, Map Record and Issue Office, 13, Wood Street, Calcutta.
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AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLICATIONS.

LONDON,

A. ConsTaBLE & Co., 10, Orange Street,
Leicester Square, W.C.

P. S. King & Sox, 2 and 4, Great Smith
Street, Westminster, S.W.
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THr PuNjaB RELIGIOUS BOOK SOCIETY, Lehore, '
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THACKER & Co., LTD., Bombay.
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THACKER, SPINK & Co., Simla,

COCKBURN AGENCY, Srinagar, Kashmir,
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PART 1.—GENERAL REMARKS.

L—INTRODUCTION.

1. The main parts of this report, as shown in the * Contents” on
the opposite page, are Part 2—Work of Field Parties, &c., summarising
the operations of the field parties, grouped under appropriate headings;
and Part 3—Oflice 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 XVI of the ‘Recorde of the Survey of
India.”

2. An abstract showing the progress ol the topograplical programme
assigned to fthe department in 1905, may be found in Table II on
page 9. Trom this it will be seen that the out-turn of topographical survey
during the current year was 39,961* square miles; and that this brings
the total progress since 1905 to 580,735 square miles, leaving 1,240,865
square miles still to be done.

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

4. Table IV on page 30 gives n list ol the new publications of the
Calcutta Offices during the year. A complete list of departmental publica-
tions, apart from maps, may be [ound in the annual ““Records of the
Survey of India”; and lists of new maps are published in the monthly
“Notes of the Survey of India.”

5. Progress in the Trigonometrical Survey can ouly be assessed by a
study ol the ‘ Records of the Survey ol India™ and the special publications
issued at Dehra Dan.  The General Report can attempt little uiore than
a briel abstract of the locale and nature of the different operations.

* Excludes 13} square miles lurge scale survey (military) on the eight-inch seale.



GENERAL.—INTRODUCTION.

8. The following events are notified:— 8

(@) A fairly full programme of topographical work was carried
out during the year. The area surveyed being 39,961
square miles compared with 30,464 square miles the
previous year. This however does not compare it with
the record years before the war, 1912-13 and 1913-14,
when 53,377 and 55,786 square miles respectively were
surveyed. This is due to the cessation of recruitment of
surveyors, &ec., during the war, and to the retention of
two topographical parties in recess owing to financial
stringency. The field work of the Trigonometrical Survey
had to be greatly curtailed owing to shortage of officers.

(b) The Survey detachment under Major H. T. Morshead, pn.s.0.,
R.E., which was sent with the Mount KEverest Expedition
returned after completing 12,930 square miles of original
survey in Tibet, 3,126 square miles of revision survey
in Sikkim and 700 square miles of photo. survey near
Mount Everest.

(¢) Lectures were delivered by Lieut.-Colenel C. P. Gunter, 0.B.E.,
RE., to the Senior Officers’ Class at Belgaum and at
Murree, Northern Command, on the subject of survey
and mapping, and the use ol acrial photography for
survey purposes.

(d) A competitive examination for admission to the Class II
Service was held during the year. 19 candidates sat for
examination out of whom 3 were selected.

(¢) Experimental determinaiions of longitude by wireless tele-
graphy were carried out at Dehra Din. The Paris
“scientific” time-signals were successfully received.

(f) The tide predicting machine has heen translerred [rom the
National Physical Laboratory at Teddington to Dehra Din.

~  The future prediction and publication of tide tables for
Indiun ports will be carried out hy the Survey of India,
commencing in 1923,

(9) There has been an increased demand on the part of the
public for maps during the year.

(k) The demand for large scale surveys of towns, &c., is continuous.

(t) Most of the personnel employed under the Mesopotamian
Administration returned to India by July 1921,
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II.—ADMINISTRATION AND PERSONNEL.

7. The actual cost of the department for the financial year ending
31st March 1921 and of the two previous years is shown below:—

‘ 1918-19. ‘ 1919-20. ‘ 1920-21. REMARKS.
.
Pa. Rs. Bs.
-Gross actual cost 138,388,091 14,92,352 45,76,608" | * These figures
are not final,
Deduct receipts and credits 18,93,964 20,635,422 14,50,650*
Net actual churges 10,54.127 24,26,930 31,25,958*

8. Colonel C. H. D. Ryder, C.LE., Ds.0., RE, administered the
department from the 17th November 1920 on return from leave. Colonel
W. M. Coldstream, R.E., officiated for him during his absence on leave.

9. Of Class I officers :—Colonel Sir Gerald Lenox-Conyngham, Kt.,
R.E., F.1LS., Lieut.-Colonels C. L. Robertson, ¢.M.G., R.E., and A. Mears, I.A,,
and Mr. B. R. Hughes retired, and Captain H. A. .Joly deLotbiniere, M.c,,
R.E., reverted to the Home Establishment.

Major F. F. Hunter, D.s.0, 1A, reverted from deputation to Persia and
Captain R. S. Wauchope, 0.B.E,, 1A, from deputation to military duty.

Mr. E. C. J. Bond, v.D., was promoted from the Class 1T Service.

The following officers were appointed during the year:—

Captains T. M. M. Penney, n.e., H. R. C. Meade, 1.4., J. K. Douglas,
R.E, R. S. P. Maclvor, 1.A,, W. J. Norman, m.c, ®E, T. W. R. Haycraft,
R.E., and G. W. Gemmell, 1A, Lieutenants G. H. Osmaston, M.c,, R.E.,
H. A. Bazley, ®.E, G. F. Heaney, r.E, and G. Bowflord, R.E.

The number of officers on deputation to military duty at the end of
the year is 1.

Commissary and Howorary Major C. J. Arbery, M.3.E., retired.

Mr. R. C. Maleolm was appointed as Assistant Manager, Mathematical
Instrument Office.

Of Class II olficers :—DMessrs. F. P. Walsh and Syed Zille Hasnain, x.s.,
retired and Messrs. M. Gastaud and A. Ewing ceased to be re-employed.
Mr. H. B. Powecll who had been on deputation to Burma died.

Messrs. N. C. Puri, &5, and E. N. Natésan were promoted from the
Upper Subordinate Service.

Captain J. H. Williams reverted from deputation to military duty,
and Mr., V. W. Morton, Lieutenant L._ B. Fitz-Gibbon and Mr. N. C.
Puri, n.s., reverted from deputation under the High Commissioner for
Mesopotamia.

Mr. +J. O'B. Donaghey was placed on deputation for five months
under the Government of Madras.

The number of officers on deputation to iilitary duty at the end of
the year is 1.

Mr. J. B. Chorlton was appointed as Assistant Manager, Photo.-Litho.
Office.

In the Upper Suabordinate Service, Mr. Hamid Gul, K.8,, retired, 12
officers were promoted {rom the Lower Subordinate Service and 14
candidates were appointed on probation, one of whom resigned.

Messrs. Sher Jang, k.B., Annada Prasad Ghosh, Muhammad Hasan and
Jagannath reverted from deputation to Mesopotamia,
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The total strength of the department at the close of the Survey year-
was 62* Class I officers, 97+ Class II officers and 80} Upper Subordinates,
besides specialists, clerks, lower subordinates and menials.

10, The following honours were conferred during the year:—
Companion of the Order Lieutenant-Colonel H. L. Crosthwait, Rr.E.

of the Indian Empire.— )
Member of the Order of Mr. P. A. I' Kenny, Extra Assistant Superin-

the British Empire.— tendént.
Mentioned in des- Lieutenant-Colonel H. L. Crosthwait, c.L.E., R.E.
patches.— Captain R. S. Wauchope, 0.B.E, IA. (second
time).
Mr. V. W. Morton, Extra Assistant Superin-
tendent.
Mr. Muhammad Husain Khan, Sub-Assistant
Superintendent.

Surveyor Jalil-ul-Kadr.
Surveyor Muhammad Ayub Khan.
Surveyor A. Francis.
Draftsman Ananta Krishna Ray.
Elected a founder Fellow Dr. J. deGraatf Hunter, Se.D., M.aA.
of the Institute of
Physics.—
Khan Sahibh.— Mr. Muhammad Husain Khen, Sub-Assistant
Superintendent.
Mr. J. C. St. . Pollett, Extra Assistant Superintendent, has been
granted a commission as 2nd-Lieutenant in the 6th Bangalore, Coorg

«

and Mysore Battalion, Auxiliary Force, India.

11. The following table shows the distribution of officers during
the year. The names of officers on leave, on deputation to Local Govern-
ments, on military duty or on foreign service throughout the year are
omitted ; the names of soine of the officers on leave, military duty or on
foreign service during the greater part of the year are also omitted.

* Including one ofticer on temporary military duty,

t Including one officer on temporury mihtary duly, oHicers on forcign service and probationers bub
excluding ofticers re.employed and on deputation to Local Governments (except Mr. P, Simpson
on deputation to Bilinr and Ovisaa).

1 Including probationers aud one oflicer on forcign anrvice.
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TABLE I—DISPOSITION OF OFFICERS, 1920-21.

4

SURVEYOR GENERAL OF INDIA—

Cluss I Officers.

Surveyor General's Major H. J. Couchman, p.s.o.,

Colonel C. H. D. Ryder, c..E, D.8.0., R.E. (on leave up to 16th

November 1920).

Colonel W. M. Coldstream, R.E.,

1920.
Class I Officers.

Officiating to

Upper Subordinates.

16th November

Lower
Subordinates, &c.

Office. M.C., R.E.
SUPERINTENDENT, MAP
PUBLICATION—
Class I Officers.
Map Publication ...

Office, Calcutta.

No. 1 Drawin,
Office, Map Recor
and Issue Office, &
Engraving Office,
Calcutte. -

Photo.-Litho.
Office, Calcutta.

Mathematical In-
strument Office,
Calcutta.

Mejor I, F. Hunter, D.8.0., 1.A

" M. Thompson, I.A.

Lt.-Colonel A. A. McHarg,

D.8.0., R.E.

Major A. H. Gwyn, 1.4,

Mr. T. A. Ferrier, C.B.E.
7th September 1921.)
w B. Woodbouse

(Offg.).

(re-joined from feave on

Cluss TT Officers.

. M. Gastaud
re-employed).
J. Prasad, R.S.
P. Williams
,» J. Frasad, R.s,
" Pmmdamu]an Hn.y,

Abinash Chunder Bose
. C. West

,» A.B. Hunter

,» Priya Nuth Sur

B. K1tcl|eu

'y Munshi Lal,

H. H. P. Butterﬁeld
,, Jiye Lal Sahgal

Asmat-ullah Khan, £.B.

Lieut.-Colonel G. A. Beazeley, p.5.0., R.E.

Upper Subordinates.

Lower
Subordinates, &ec.

Bengal & BIRAL oo Mr. C. West.. . Mr. Charu Chandra Biswas
& Orissa Drawin
Office, (Imperia
Standard Mapping
Section).
wing Mejor L. G. Crosthwait, 1.a. ... Mr. R. E. M. Se bolle ...... Mr. Sher Jang, .B. ............... 5 European Drafts-
N%ﬁi 8 Déa 1 g e ros ! » AJUAL DmukP D.C.M. & men.
ce  (Simla). » H.H.T. Butterteld 4 Printers.
2 Clerks.
15 Indian Draftsmen.
7 Pupil Draftsmen,
SUPERINTENDENT, { Licut.-Colonel H. L. Crosthwait, ¢.L.E., R.E., up to 13th December 1920,

NORTHERN CIRCLE

No. 3 Drawing
Office, Mussoorie.

No. 1 Part;
North-West Frontier
Province, Punjab and
United Provinces.

No. 2 Party,............
Central  Indig, Delhi
Province, Ra;pumna

and United Provinces.

No. 3 Party, ......

United Provinces,

No. 4 Party,

United Provinces.

Sind-Sagar Party, ...
Punjab.

No. 22 (Riverain)
Party,
Punjab,

{

Class I Officers,

Mr. J. A, Freeman ....

Major H. T. Morshead, p.s.0.,
R.E.

Bt..Lieut..Colonel 8.

. Bt.-Major C. G. Lewis, R.E.

Cnptain L. 11, Jackson, 1.
M L. A, Glcnmo D.S.

RE

{on probation).

H. H. B. Hanby
M. C. Petters
Cnptan 11. Jackson, 1.A,

Major R. Foster, 1.A, ..cocenine

Mr. H. I1. B. Hanby

. Mr. A. A. Grabam

Ww. S,
Hamilton, n.s.0., R.E,

Class IT Officers.

s Mogimuddin
2 Shaw

{re-employed).
Mr. P. A. T. Kenny, M.B.E. Mr. Jamun Prasad, n.s.

Major C. H. Tresham

Mr. R. C. Hanson
, A.J. A Drake, p.coa.
5 H. T. Hughes

Mr. C.O.Picard........coouoe
,» Duni Chand Puri

,»  Prafulla Kumar Ghosh,

n.se. (on probation),
, T. 0. Threlfall

(on probation).

Mre. B. B. West ...............
»w L. Williams

5 J. H. Johnson

»» G. E. R. Cooper

L JUALFreoman .. v e s

w J. C. C. Lenrs
Maya Das Puri, n.8.
,» D. N. Banerjee, L.C.E,

. Dhani Ram Verma ......
,» Mayn Das Puri, n.s,
»» Abdul Karim, p.A.

\

. Dbani Rem Verma......

Lieut.-Colonel H. Wood, r.k., from 14th December 1920.
- Upper Subordinates.

”

”
"

Mr. Mubammnd Husain

”»
»
»
»

Mubammad Husain Khan ,

K.8.
Vidya Dhar Chopra
Afraz Gul Khao
Muhammad Khan
Jit Singh Rawat
Sijawal Khan

mam Din
Lakshmi Dutt Joshi
Davlnt Ram Vohra
Narsingh Das Joshi
{on probation).

Mr. Laltan Khan, 1.D.8.M, ......

Mr. Chuni Ial Kapur

Mr.

”»

Lower
Subordinates, fc.

. 41 Surveyors, &c.

... 44 Surveyors, &c.

49 Surveyors, &c.

44 Surveyors, &e.

. 18 Surveyors, &e,

Nobidad Kban
Amnrit Ram

Jamnn Prasad, R.8, ...
Rom Nnm)nn Hastir
Vidyn Dbar Chopra
Gulab Singh

10 Sarveyors, &c.

27 Local Revenue
staff,

. 48 Surveyors, &o.

!0




5
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TABLE I—(Continued)—DISPOSITION OF OFFICERS, 1920-21.

No.

Office, Bangalore.

No. 5 Party,

Derar, Bombay, Central
Central

India'  and
Provinces.

No. 6 Party,...

Bangalore,

No. 7 Party,..
Madras.

No. 8 Part
Madras and Travancore
State.

No. 20 Party........ .
Cantopment and  Mili-
tary District Lands in
the 9th Division,

Training Section ...

Record Section ....

SUPERINTENDENT, |
SOUTHERN CIRCLE ]

{"Lieut.-Colonel C. P. Guntcl;, 0.B.E., R.E., up to 19th October 1920.

IBI

Class I Officers.

4 Drawing Mr. J H. Nichol ...
. O'B. Donnghey

F. C. Pileher... .o....c....

»

Major L. C. Thuillier, I.A. ......
Captain G. Lennos, 1.A.
(on }nobahon)

« Lieut.-Colonel C. P. Gunter,

0.B.E.,
Mr. J. O'B. Donaghey

R.E,

Major J. D. Cumpbell, p.s.0.,

R.E.

Lieut.-Colonel M. O'C. Tandy,
D.5.0., 0.B.E., R.E.

Mr. B. R. Hughes ..
Captain J. K. Douglns RE.
(on probation).

Lient.-Colonel C. P. Gunter,
0.B.E., R.E.

. Mr.

evet-Colonel IM.
31st Janunary 1921.

Licat.-Colonel 'C. P. Gunter, 0.1.E.,
_Lieut.-Colonel H, H. Turner,

. Mr,

V. Pirrie, ¢.M.G.,

Class IT Officers.

Mr.
", W. Smith
Mubammad Najam-
uddin, B.A.
(on probation).

»

H. B. Simons
E. A. Meyer
Munshi Lal, p.A.
N. 8. Hariloa Iyer
E. N. Natesan, B.A.

F. H.
AT
N. 8.

Mr.

"
»
”

Mr.

"

Grant ...
Murphy
Hurthnra Tyer
E. N. Natesnn, B.A.

C. E. C. French
M. Mahadeva Mudaliar,

M.
B. T Wyatt
M. 8. Gunesa Aiyar
J. C. 8t. C. I’ollett
J. A, Culvert

»
»

Mr.

"
»
»
”»

J. H. S, Wilson

Mr.

”

S. S. McA'T. Fielding
V. W. Morton
F. H. Grant

Mr.

Haji Abdul Rabim, R.B.

C.L.E., LA, from 20th O

N

Upper Subordinates.

. B. V. Numyann Rao
Damodur Khudilkar

. P. 8. Vengusvami ...
J. A. Cabrul
(on probation).

. K. G. Mandanoo ............

K. Narayanasvami Chetti
Damodar Khadilkar

Shib Lal

Shudi La! Dube

H. Nomsimhamurli Ttao
Shaikh Muhammad Selik
Abdnl Ghoafur

Mr.
»
»

14 Probationers ...

Mr. Annada Prasand Ghosh

.. 23 Surveyors

ctober 1920 to

r.E., from 1st February to 15th March 1921,
R.E., from 16th March 1921,

Lower
Subordinates, c.

40 Draftsmen, &ec.

32 Swurveyors, &ec.

25 Surveyors, &c.

34 Surveyors, &e,

49 Surveyors, &e.

31 Surveyors, &e.

and
Pupiles.

9 Computers, &c.

No. &
Oﬂilce Shillong.

No. 9 Part; .
Re uqul and Dihar
and Orissa,

No. 10 Party,
Upper Burma.

No. 11 Party,

Lower Burma.

No. 12 Party,

Asyiem,

No. 21 (Burma
Forest) Party,
Uipper and  Lower
Burma.

SUPERINTENDENT,
EASTERN CIRCLE

Drawing Mr.W. M. Gorman,

J

Cluss I Officers.

M. C. Petters

. Bt.-Lient.-Colonel R. H. Phil-

limore, D.8.0., R.E.

Lieut.-Colonel E. T. Rich,

C.1.E., R.E.

Coptain O. Slater, m.c., k.

(on probation).

Mr. T. O. Greiff ..
Captain T. M. M. PonnP) R.E.
(on probnhon)

Bt..Lieut. Col C. M. Rrowne,
M.G., D.8.0., R.E.
Major F. B. Scnn LA,

Mr. H. W. Biggic....

Lieut.-Colonel E. T. Rich, c.i.k.,
Colonel W. M. Coldstream, R.k.,

Clags 11 Officers.

Mr. E. Clandins
<

G0 ”II\IHIL'Q
Amar Krishina Mitia

’
Lieut, C. S, Melnues
Mr. Blmpendm Nuth

Sala,
M. sc.
(on probation).

Mr. W.G. Jarbo ...............
» G.E.R. Cooper

5 11U H, Creed

5+ H. M. Critehell

(on probation).

Mr, O.J. H. Hart ............
w I G Raint

5 F.J. Grice

s &, V. Dickson

Mr. E. M. Kennv ...
» D. K. Rennick, M.B.E,
»» Prafulla Chandm

Mitrn, B.A.

Mr. S, F. Norman ...
Lient. L . Fitz-Gibbon
Captain V 1I'. Wainright
C B. Sexton
Mr.H. M. Critchell

(on probation),

. Mr. Dalbir Rai ..

®.E., up to 22nd November 1920.
from 23rd November 1920.

Upper Subordinates.

Jagdeesh Prasad Vastav ...
Bansi Ram

. Jagdeesh Prasad Vastav ..,
Amulyn Charun Ghosh
Gopal Lnl Mitrn

,  Sasadhar Mukurjeo

(on probation),

Mr. Hayat Muhammnd, B8,
,» Dhirendrn Nath Sabo
e Rum Prusad, mes,

Maung [’e, A.T.M.

Mr. Pratul Chandra Sen Gupta,
B. sc.

5, Khan Muhammad

Mr. Girijn Sonker Bagchi......

Ghiulam Hasa)
Bhamba Ram

»
”»

Lower
Subordinates, &c.

26 Surveyors, &c.

29 Burveyors, &ec.

. 15 Burveyors, &e.

31 Burveyors, &o.

31 Surveyors, &c.

. 14 Surveyors, &c.




GENERAL.—ADMINISTRATION AND PERSONNEL.
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TABLE I—(Concluded).—DISPOSITION OF OFFICERS, 1920-21.

{ Major R. H. Thomas, D.5.0., R.E., up to 16th November 1920.

SUPERINTENDENT OF THE
TRIGONOMETRICAL SURVEY

4

Class I Officers.

Superintendent’s
Office,

Major H. T. Morshead, p.s.0.,
I.E.

T, J. M. King, R.E.
(On _probation).

Captain T'. M. M. Penney, R.E.
II. R. C. Mecade, 1.4.
J. K. Douglas, k.E.

LS. 1. Maclvor, 1.4,
Lieut. G. 1. Osmaston, n.cC.,
n.E

”»
»

5,  H. A. Tuzley, r.E. '
Captain W. J. Norman, m.C.,
R.E.

Lieut. G. F. Heaney, R.E.
Coptain T. W. R. Haycraft,
R.E.

Lieut. G. Bomlord, R.E.
Captain G. W, Gemmell, 1.4,

Computing Office., Dr. J. decGmafl Hunter, ».A.,
8s¢.b,, F. Inst. P,

Major F. J. M. King, n.c.
Captain R. 8. P. Maclvor, 1.A
(on probation)

No. 2 Drawing
Office and Forest
Map Office, Dehra

Dun.

No. 13 Party,
(Astronomical).

G. Leunos, 1. a.
(on probation).

Lieut..Colonel H. McC. Cowic,
R.E.
Captain R. S. Wauchope, 0.8.E.,
1A
»  E. A. Glennie, n.s.o.,
R.E.
{on probation).

H. R. C. Mcude, 1.A.
{on probation).

No. 14 Party,.........
{ Pendulum ),

No. 15 Party,......... Bt.-Mujor K. Mason, M.C.,R. B oovivvirieeisveee e eerenns
{ Triangulation). »w s L.O. Whecler, a.c.,
I.E.
(on probation).
Captain Q. Slater, M.c., n.R.
(on probation).
No. 16 Party,......... Mr. 0. C. Ollenbach...............
(Tidal).
No, 17 Pal_"ty, ........ « Bt.-Major K. Mason, M.c., ILE
(Levetlling).
No. 18 Party, -........ Mr. B, C.J. Bond, v.p. .........
( Magnetic).
No. 19 Party,......... Major C. M. Thowmpson, 1.4.

( Base Line).

Captain H. E. Roome, y.c., R.E. ....

to 13th March 1921.

Class II Officers.

Rama Prasnd Ray, B.A.
T, F. Kitchen
F. B. Kitchen
0. D. Jackson

»
n
”
"

Mr, Hanuman Prmsad ... ...
» Syed Zille Husnain, .8,
D. H. Luxa

Mr. O. N. Pushong
;s Raj Bobedur Mathar,

[ty

B.A.
K. 8. Gopalachari,
B.A.

Narcudr Nath
Chuckerbutty, v.c.E.

Mr. Nikunjo Ronjon
Maozumdar.

. Bidha Bhusan Shome

Lieut.-Colonel H. L. Crosthwait, c.LE., R.E., from 17th November 1920

LLieut.-Colonel H. McC. Cowie, n.k., from 14th March 1921.

Lower

Upper Subordinates. Subordinates, de.

Mr. G. J. 8. Rac................  Mr. Lalbir Singh
,, Nangk Chand Puri,
B.A., R.S,
Mr. Hanuman Prasad ...... Mr. Sarat Kumar Mukerji ...... 49 Computers, &o.
. Mr. G.J.S. Rae. . Mr. Ram Singh, r.s. . 162 Draftemen, &o.
,, M. P.D. Mor »» Paras Ram

Jugal Iiehuri Lal

Buldeo Bibari Lal
Sadik Ali
Muhammad Hasan
Kunja Behari Lal

1 Compauter, &o.

1 Clerk, &o.

7 Computers, &,

20 Computers, &o.

. Karnna Kumar Das, 8.4,
Satish Chiandra Mukerjee
Pulin Behuri Roy
A. A.S. Matlab Ahmad

15 Computers, &o.

1 Maguetio  Qb-
eerver.
10 Computers, &o.

Ilem Chandra Banerjee,
B.A,

2 Clerks, &o,
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PART 2.—WORK OF FIELD PARTIES, &c.

L—TOPOGRAPHICAL SURVEYS.

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

In 1913, the Secretary of State sanctioned a scheme for the redue-
tion of the scale of survey of certain sparsely populated areas of India.
This will greatly reduce the area of survey on the one-inch scale and
consequently accelerate the rate of progress of topographical surveys shown
in Talle II below. In order to give a better idea of what work actually
Hes before the department, it may be remarked that of the area remain-
ing for survey about 569,800 square miles are likely to he surveyed on
the half-inch or smaller scales.

Table II.—Progress of Topographical Surveys since 1905.

Survey year. Scales of Survey. Ngill:l‘;m Sgl:ltchli\m I&::ET;“ ToTALS.
Sq. miles. | Sq. miles. | Sq. miles. | Sq. miles,
1905.06 ... | Mostly 2-inch and 1-inch 6,278 1,660 10,322 18,260
1906-07 ... ditto 7519 7,666 8,659 23.844
1907.08 ... dilto 14,530 9,256 12,431 36,217
1908.09 ... ditto 18,624 12,526 11,542 42.692
1909-10 ... | Mostly 1-inch 23,833 12,582 9,736 46.101
1910-11 ... ditto 29.528 13,171 9,218 49,917
1911-12 ... ditto 23,852 9,115 I 10,654 43,621
1912.13 ... | Mostly 1.inch and }.inch 28,192 13,349 } 11,886 53,377
1013-14 ... ditto ’ 25,062 15,844 { 14,890 55,786
1914.15 ... ditto 12,334 19,2806 ! - 5,056 36,676
1915-16 ... ditto 8,168 17,243 l 6,931 32,342
1916-.17 ... ditto 11,689 11,338 : 9723 32.750
1917-18 ... ditto ey 4,202 12,181 i 8,596 24,779
1918-19 ... ditto l 509 7,263 \ 6,176 13,948
1919-20 ... ditto 9.145 11,991 i 9.428 30,464
1920-21 .. ditto | 14,411¢| 14,275 ( 11,275 39,961
Total areas completed to date .. 235,866 ‘ 188,596 |156.273 580,735
| !
T
Ap):{g%lélé?:;%iggle%iotg?gnfg%- whole . 750,000 ‘!542.800 1528.800 1,821,600
|

i 1
Appsl;;)r);iél;'ate areas remaining Ior!514.134 j354.204 372,527 i1.240.865

* Exelndes 134 square miles large senle military snrvoy on the scale of 8 inches = 1 mile
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Table III.—OUT-TURNS of PLANE-TABLING and COSTS
of Topographical Surveys, 1920-21.

OUT-TURNS PSR
OF PLANE. | 1NCcLUDING
TABLING. MAPPING
PARTY and LOCALITY. Areas Totals
Olé:ﬂulzh of nrcas| Total J Cost REMARKS.
Characler of Country. Scale and Class of Survey. of ecach ém ?“ costs. rotes
Class. cales. 1
| Rs.
. 8q- miles. Its. per sq.
. | mile.
] NORTHERN
No. 1 Pa.l‘ty—i\‘m'ih-“’e.~'f Frontier Province. Punjub and CIRCLE.
United Provinces. | i
Nooded hills Quart}er-inch Revision Survey... 159 !
Ditto ... Half-inch Revision Survey 2,365 !
Ditto .. Half-inch Originnl Survey 465 )| 8,400 |1,78,147! 212
Ditto ... One-inch Kevision Survey 5,052 !
Ditto . One-inch Original Survey 359 I
Plain, partly cultivated and partly Large-Scale Survey 13} 13} 6,028 I 44865
waste land, )
No. 2 Party—Central Indiv, Delli  DProcinee, Rajpntina ;
and United Irovinces. :
Cultivated plains, open with occa- Halt-inch Original Survey 1,059 i
stonal 1solated low rocky hills. i
Cultivated plains, open . One-inch Resurvey 1,693 . | .3 | (@) Excludes s
Ditto ditto - One-ir_wb Revision Survey 1,208 4,004 8"2(,,'3} 213 ’;',933”(](-‘1.;“3?)10 qt;)
Low rocky hills and cnltivated Four-inch Revision Survey 134 i Allahibad * 1.
plains i provement  Trust,
[ . ; lts. 12,764 cost of
i Jalf-inch mappmg
and Rs. 46,175 cost:
1 of truining pupils
No. 3 Pa.rty—l'm'lml Provineces. and soldier
. I surveyors.
Densely wooded hills and plainsg ... One-inch Revision Survey GIOl : ) E )r"l des ¢
Densely wooded hills ... . Ome-inch Original Survey 60 1,917 [1,53,408, 800 of f‘m“"lq: “(]‘ﬁfh
Wooded hills .. Two-inch Or iginal Survey 1,247 , 52 ; was rejected,
I

Cost-

TOTALS, NORTHERN CIRCLE — 14,424} sq. m. Rs. 4,24,828 .t 294
o il e i SOUTHERN
Sq. miles. 5. [””.[-p'- | CIRCLE.
ST T T . T
No. 5 Party—]fm-ru-. Bowbay, Central Tudia ond Cendral |
Drovivees, “
Intricate jungle-clad hills and well One»inch Originul Survey 2,768) : -l
wooded plaing. One-inch Revision Survey 1.103 % 3,871 | 1,13,130 292 J
No. 8 Party —Bangulure ‘ Did ot take the field.
No. 7 Pa.l‘ty—)’m]nl.\‘. :
Open, undulating country . One-inch Original Survey 4,383 !
Hilly jungle-elud . Two-inch Oviginal Survey . 623} .
Ditto “ . One inch supplementury “"r\(‘v 440! 5,243 .1,20993| 242 () Lxdudes cost of
Ditto . Two-inch Supplementary Survey (‘,5’ e “h hulll Ilth”)I]l-ll\l)IIH:
Open, undulating l'll" Jrungle- ([’”[ One-inch Rievision Survey 727 - | (lll'li:lllﬂ\l:ill::;'ll\l:s(‘ﬂl::-
hills. putations.
i feely As o oonly 330
H | square miles of Tir-
mapping lias heen
i done in the party,
: this vate has |ul|l||
i obtaived after ac
l‘ ‘ ::I‘E llllu!]:nlll()nﬂl(‘
. . or the re
No. 8 Pa.rty—\rml,-uc and Travancore Stato, ! i :I'l::i:‘ill“:‘ .:ll-!‘t.ﬂtl‘lli:l‘(‘
it constal plains and high hills One-inch Original Survey . 303 .‘ ‘ miles surveyed.
One-inch Rupplementary Sury pv 4,810 5,161 | 1 g9, “7. 367 (ey Tucludas cost af
Two-inch Or ginal Snrvey - ‘ml ‘ comptations and
Two-inch Ruppiementary Sm\() 5 ! ! ' Faiv-mapping.
| i

TOTALS, SOUTHERN OCIRCLE:— 14,275 sq. m. Rs. 4,23,670

Cost-

rate 297

'R
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Table III.—(Concluded)—OUT-TURNS of PLANE-TABLING and COSTS
of Topographical Surveys, 1920-21,

COSTS OF

OUT-TURNS ) -
OF PLANE. SULLVEY
TABLING INCLUDING
i MADPPING.
PARTY and LOCALITY, Arens | Total i
n each otals s
OScnle | of areas [ Total | Coal- REMARES.
* | 9 T rate
Character of Country. Seale and Class of Survey, of each | .;m ]"" costs. I rates.
! Seales.
_Clasy, : "7 i .
' s,
Sq. miles. Rs. per sq,
- o | _nrile,
EASTERN
CIRCLE.

|
No. 9 Party—Bengal and Bikir and Orissa. ) ‘

Flat and cultivated plains, in parts One-inch Original Survey ... 2,115
congested with villages, in paris ’
570 | (r) Lscludes Re,
) 16,142 for instrue-
tion of pupils,

cut up by tidal creeks and forests.
Open undulating pldins varied with One-inch Supplementary Survey 703[
Tocky serub covered hills.
Flat plains congested with well One and a half-inch Revision 182

wooded villages and fuctorics. Survey.

3,000 [1,71,068
O

No. 10 Party—1Upper Burma.
Densely wooded Iills and plains ... Half-inch Original Survey ... 3,843 | 3,843 [2,32,417 605

No. 11 Party—Tower Burma.

Intricate hills and low ground One-Ineh Original Survey 1.494 | 1,494 2,27,805
with mangrove swamp and
densely wooded.

1£2-5 | () Includes cost of
Maymyo Drawing
office and excludes
Rs. 30,14k on ae-
count, of cost of
Forest  Loundary
Lraverse and  tri-
angulation in con.
nection therewith.

No. 12 Party—.ssam.

Hills mostly covered awith forest and Half-inch Original Survey ... | 2,633
high grass, valleys densely woodced. z
Hills and plains densely wooded ... Two-inch Original Survey ... 133S

2,766 (1,641,099 §50'3

No. 21 (Burma Forest) Party —17pper Burma. |

Wooded hills .. Two-inch Origina) Surve :
. . ! g | 108
Ditlo ... Four-inch Original Sm'v}cy 69} 172 139533 | 8112

TOTALS, EASTERN CIRCLE:— 11,275sq. m. Rs. 97,>3479712 °°st'782ﬂ;

rate
GRAND TOTALS:— 39,974} sq. m. Rs. 17,83,410 Cost- 446
> rate

20
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2 WORK OF FIELD PARTIES, &c.—TOPOGRAPHICAL SURVEYS.

NORTHERN CIRCLE (v Index map No. 1).

13. No. 1 Party.—This party surveyed an area of 8,400 square
miles, chiefly revision survey on the one-inch and half-inch scales, and
original survey on the one-inch and half-inch scales, in the Kingra and
Simla districts, Chamba, Mandi, Suket and Simla Hill States of the Punjab.
The party also completed a large scale wilitary survey of a small area
in the Kohdt district of the North-West Frontier Province for a proposed
cantonment. R

Triangulation in advance was carried out in the Tehri-Garhwal State
of the United Provinces.

The country surveyed and triangulated lay entirely in the Himailayas
and ranged from 950 [cet to over 22,000 fect in altitude. Part of
this was surveyed during the summer.

14. No. 2 Party.—This party surveyed an area of 4,094 square
miles as follows:— S97 square miles in Bharatpur State, 124 square miles in
Alwar State and 1 square mile in Joipur State, all of the Rijputana
Agency, as also 37 square miles in the Muttra district of the United
Provinces, on the half-inch scale; 61 square miles in Bharatpur State
and 2,840 square miles-in the Agra, Muttra, Aligarh, Etah, Mainpuri and
Budaun  districts of the United Provinces on the one-inch scale and
134 square wiles on the four-inch scale in Iwmperial Delhi and Vieinity
(vide page 20).

The country surveyed on the one-inch scale consisted of open
cultivated plains, except in a few places where trees were nuwmerous,
while that surveyed on the half-inch scale also counsisted ol open
cultivated plains but] included occasional isolated low rocky hills.

Traversing was also carried out in the Gwalior and Dholpur States
and in Allahabad City (vide page 46).

15. No. 3 Party.—This party surveyed an area of 1,247 square
miles on the two-inch seale and 670 squarc miles on the one-inch scale in
Garhwal, Almord, and Naini Tzl districts of the United Provinces and in
the Indian state of Carhwial-Telwi and in Nepal, triangulated an area of
1,280 scquare miles in Clarhwal and Almord districts and in Nepil, and
traversed 442 linear miles in Nepal. The survey of the Kumaun hills
is being executed chiefly in the interests of the Forest Departnent (vide
page 17). The wmaps will be published on the tivo-inch seale.

18. No. 4 Party.—This party continued in  aheyance until
September 1921, when preparations for taking the field were commenced.

17. Training.—22 pupil surveyors were entertained and given
instruction in drawing during recess. 10 ol these were discharged as
unlikely to lecome good surveyors, 6 will take the field for training in
survey, while 6 will remain in the circle office for further training in
drawing. Of the pupil surveyors entertained in 1919 and 1920, 17 were
promoted unclassified surveyors. 6 were discharged, and the remainder
have been distributed for further training during the coming field season.

In addition 13 soldier surveyors are undergoing their first period
and 7 their second period of training.

18. Recess Work.—The progress in the fair-mapping of the
current season’s sheets was retarded owing to the arrears remaining
over from the previous year, and to the fact that No. 1 Party had a
summer field scason this year. It is hoped to complete all arrears by the
end of nest recess.

a2
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The fair-mapping of the following sheets of the current and
previous season’s survey remained for completion on 301h September
1921 :—

Slicets on the one-inch scale ... ... 26
Sheets on the two-inch scale ... . 16
Sheets on the hulf-inch scale ... 3
Town-guide maps . D

Of these, 12 will be submitted for publication before the end of
October.

19. Records Section.—Triangulation data for 10 degree sheets
were compile. Al triangulation and traverse records were re-indexed, and
a report prepared showing all triangulation and traverse work‘in the Northern
Circle area, executed prior to 1905, falling in sheets which have not been
surveyed on the modern system.

20. Particulars of special work done by Nos. 2, 22 and Sind-Sagar
Parties will be [ound on pages 20, 46 and 47.

SOUTHERN CIRCLE (rid- Index map No. 1),

21. No. 5 Party.—This party surveyed an area of 3,871 square miles
on the onc-inch scale in the north-cast portion of the East Khandesh
district of Bowbay, the Amraoti and Buldana districts of Berar, the
Indore State of Central India and the Makrai State and Nimar district of
the C'entral Provinces. It also triangulated an area of 2,199 square miles
in the Bhopiwar Agency, the Amjhera and Ujjain districts of Gwalior
State. the States of Dewis and Indore of Central India and the north-
west corner of the Nimar district of the Central Provinces. The country
consists of jungle-clad hills. well wooded cultivated plains and the elevated
platean around the city of Indore.

22. No. 6 Party.—The head-quarters of the party remained at
Bangalore throughout the year and completed the fair-mapping of 4,602
square mwiles. on various scales, of Biishire and Shirdz in Persia, Secunderibad,
Bolarum, and the Mahbibnagar district :of Hyderabad (Deccan),
Kolar district of Mysore and Anantapur district of Madras.

An area of 670 scuare miles in the MahbGbnagar district of Hyderabad
(Deccan) was  triangnlated with supplementary pointe for the forward
season's topography.

23. No. 7 Party.—This party surveyed an area of 5,243 square miles
on difterent scales in the Guntir, Nellore, Kurnool, Cuddapah and
Anantapur districts of Madras and the Kolar and Tumkar districts of
Mysore.

b’l‘he country surveyed is partly fHat, open and cultivated and partly
hilly and jungle-clad.

24. No. 8 Party.—This party surveyed an area of 5,161 square
miles on the two-inch and one-inch scales in Ramnid, Madura, Tanjore
and  Coimnbatore districts of Madras and Travancore State. The area
surveyed consisted chiefly of flat coastal plains irrigated by numerous tanks,
but also included a portion of the Palni hills and high hills in Travancore
State rising to a height of 8,441 feet at Anaimudi, the highest hill in
Southern India.

25. The report on the survey of cantonments and military stations
undertaken by No. 20 Party appears on page 20. See also page 47, para. 69.
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28. Training Section.—The three probationers of the Upper
Subordinate Service who remained under instruction from the previous
year completed their course on the 31st October 1920 and were then
transferred to parties. The new class of Upper Subordinates consisting of
14 probationers joined on 3rd January 1921 and were put through a
short course of plane-tabling, triangulation, traversing and levelling. One
probationer was .allowed to resign on 3rd June 1921. Eight will be
transferred to parties so as to join at the commencement of the 1921-22
field season, and the remaining five will continue fraining for a few months
longer.

21 pupil surveyors were under training at the coummencement of
the year; of these 4 were discharged during the year as being unlikely to
make efficient surveyors. 7 pupils were transferred to parties during the
year, the remaining 10 were retained till the end of the year [lor further
instruction.

" 22 new pupil surveyors were recruited between August 1920 and May
1921, During recess they have received preliminary training in drawing
and plane-tabling.

27. Recess Work.—27 one-inch sheets out of 50 surveyed during
the year under report were received in the circle office up to the 30th
September 1921. All the remaining sheets will be fair-mapped hefore the
close of the recess season.

There was no original half-inch survey carried out during the year.

There are no arrears of drawing from previous season’s work.

28. Record Section.—This section was formed on 1st May for
the purpose of dealing with triangulation and traverse data of the circle
and preparing the triangulation pamphlets and charts. Nine pamphlets
and charts were prepared and submitted for publication during the year.

EASTERN CIRCLE (it Index map No. 1).

29. No. 9 Party.—This party surveyed an area of 3,000 square
miles on the scales of 1} inches and 1 inch =1 wile in the
neighbourhood of Calcutta and in Bihar. Work fell in the ‘Hooghly,
Midnapore and Twenty-four Parganas districts of Bengal and the Monghyr
district of Bihar.

South of Caleutta, work covered the reclaimed area of  the
Sundarbans in the Twenty-four Parganas district, and progress was much
interfered with by tidal creeks and forests. Drinking water was bad,
and the health of surveyors suffered considerably.

In Monghyr district the one-inch preliminary sheets prepared from
recent cadastral surveys were found very accurate, and the supplementary
survey carried out amounted to little more than the survey of the more
hilly parts and the contouring of the remainder. .

A large number of pupils were trained by the party during the
year. B
30. No. 10 Party.-—This party surveyed an area of 3843 syuare
miles on the half-inch scale in the Putac listrict, in the unadministered
territory of the Hukawng valley adjoining the Myitkying distriet of
Upper Burma and in the tribal territory, locally known as  The Triangle ",
between the Mali Hka and N'mai Hka branches ol the [rrawuaddy. Tt
also triangulated 3,594 square miles in advance [or topographical surveys
on the half-inch scale, in unadministered territory adjoining the Myitkyina
and - Upper Chindwin districts. The area surveyed in the Putao district

o
e
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consisted of a broken mass of hills covered with dense jungle. extending
from the N'mai Hka at an altitude of 2,000 feet to the Irrawaddy-
Salween divide, at an average altitude of 12,000 feet, with peaks rising
to nearly 14,000 feet. Almost the whole area in the Hukawng valley
was covered with demse jungle and comprised a level plain crossed hy
numerous hig streams and bounded on the north and east by high hill
ranges rising in places to 11,000 feet.

31. No. 11 Party.—Survey operations were continued in Lower
Burma, in the Mergui district. 1,494 square miles were surveyed on the
one-inch scale and 2,012 square miles triangulated in advance lor detail
survey, 355 of which consisted of revision of last season's work and
connection with Siamese triangulation.

The party also carried out the straversing of the boundaries of tive
reserved forests in the Amherst district, 275 linear wiles being traversed
and 1,297 square miles of triangulation being carried out in this area.

The country surveyed in the Mergui district comprised the source
and upper waters of the Ngawun, the upper reaches ol the Lenya river,
portion of the boundary between Burma and Siam, and sowe coastal
areas near Bokpyin. The inland area consists of dense impenetrable jungle
covering deep valleys and intricate hills, rising to a height of over 3.000
feet, and the coastal areas are mangrove swamp cut up hy numerous
tidal creeks.

32. No. 12 Party.—This party surveyed an area of 2,766 square
miles on the two-inch and half-inch scales in the districts of Nowgony,
Cichar and Khasi and Jaintia Hills. An area of 2,752 square miles of
triangulation and 326 linear miles ol traversing (covering an area of 248
square miles) was carried out in the distriets of Nowgone. Sibsigar,
Nagi Hills, Cichar and Manipur State, in advance of detail survey.

The area surveyed in Nowgong was flat country, partly cultivated
and partly covered with high grass and trees. The remaining districts
consisted of partly open but mostly densely wooded hills rising to about
5,600 feet.

33. No. 21 (Burma Forest) Party.—The work done by this
party is included in that shown in Forest Surveys, Eastern Circle,
page 19. Seec also page 48, para. 72.

The area over which operations extended is hilly, ranging in altitude
from 200 to 5,000 feet and covered with dense forest growth.

34. Training.—This was carried out by No. 9 Party and in the
Maymyo Survey School. In addition to 1 Class II and 2 Upper Subordinate
officers and 3. soldier surveyors, G second year and 19 tirst year pupils accom-
panied No. 9 Party to the field and 14 new pupils were entertained at the
beginning of the recess season. The average out-turn of the pupils was
encouraging. During the -year 4 pupils were discharged and 2 wsoldier
surveyors and 8 pupils have been dralted to parties.

At Maymyo 52 pupils, mostly Burmans, were at different times under
training. Of these, 24 were discharged or resigned, after varying periods of
instruction, 10 have been drafted to parties and 18 retained for further
training. It is early yet to judge whether recruiting in Burma will give
good results. The pupils of the Maymyo school will be employed next field
senson on the actual survey of Kalaw forest and of a portion of Maymyo.

35. Recess Work.—The sheets which had to he drawn by the parties
of the Eastern Circle during the recess season nuinbered 59, including 16
‘forest’ sheets and 18 sheets which were in arrears from last year. By the
30th of September, 9 of the arrears sheets and 7 of the sheets surveyer
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during the year were received in the Eastern Circle office. The great majority
of the remainder will he despatched from parties by the close of the recess
season on October 3lst and special arrangements have been made to
complete the mapping of the others before next recess season.

36. Record Section.—A smuall section for the preparation of triangu-
lation data and charts for publication in the triangulation pamphlets was
formed early in the year. It prepared 10 pamphlets and charts before it was
dishanded, at the beginning of the recess season, owing to the staft being
required for other work.
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II.—FOREST SURVEYS.

37. Details of the topographical surveys of reverved forests
executed by field parties of the Survey of India for the year under
report are given below. In the majority of cases the surveys were
carried out on the two-inch scale, but in wspecial cases the four-inch
and ome-inch gcales were used. Boundary surveys were made where
required, and plots prepared on the four-inch scale.

NORTHERN CIRCLE.

38. United Provinces. Kumaun Forest Circle.—In the North
Garhwdl Forest Division, 8 square miles of reserved forests were surveyed
on the two-inch scale, and an area of 260 square miles (including non-
forest areas) was triangulated in advance for future surveys on the two-
inch scale.

In the South @arhwdl Forest Division, 170 square miles of reserved
forests were surveyed on the two-inch scale.

In the Central Almora Fovest Diwision, 37 square miles of reserved
forests were surveyed on the two-inch scale. There are four-inch uncon-
toured maps of 14 square miles of this area. In addition an area of 180
square miles (including non-forest areas) was triangulated in advance
for future surveys on the two-inch scale.

In the East Almord Forest Division, 187 square miles of reserved
foresta were surveyed on the two-inch and 22 sruare miles on the one-
inch scale. There are four-inch uncontoured maps of the latter area. In
addition an area of 840 square miles (including non-forest areas) was
triangulated in advance for future surveys on the two-inch scale.

In the Ranikhet Forest Division, 64 square miles of reserved forests
were surveyed on the two-inch scale.
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Madras. II Forest Circle.—In the Guntgr Forest Division,

56250 and 3468 square miles of the

on the two-inch and one-inch scales respectively as follows:—

Name.

Andugulapidu R. F.

Koppukonda "

Niyanipillem "

Bollapalli "
Guttikonda "
Janapadu "

Sitarampuram " “e ves
Konanki "

Nemalipuri "
Miidinapadu "
Tangeda "
Regulagadda "

Vemavaram "

Govindapuram "
Venkatiyapalem ,  (part)
Pillutla “ e o
Goli "

Tumurkota "

Pasvemula “

Kandlagunta "

Ganglagunta "

Mutukiiru “

Kakirala " '
Daida "

Gamilapidu '

Dichepalle "

Total

Vinukonda R. F.

Muppilia "

Kopparam "

Kikutlapalle "

Mandadi 1 Cw

Mandadi 2 "

Veludurti " e
Piluviiyi "

Madugala "

Dirvemula "

Total

Aren in
square miles.

308
1801
219
94'51
73'60
520
1'54
795
16'46
1771
487
507
321
604
944
420
986
11'53
35°09
76'82
31'33
87°00
33'59
4'96
210
116

562'50

1232
424
100
004
3’16
1°08
5'68
108
3'56
1'92

34'68

reserved forests were

III Forest Circle.—In the Nellore Forest Division, areas of 72:38
and 2954 square miles of the reserved forests were surveyed on the
two-inch and one-inch scales respectively as follows:—

Name.

Nandanavanam R. F. Block A. Extn. A & A, 1

Ditto Block B.
Vedullacheruvu R, F.
Hijipuram "
Kanigiri Hill " o e
Musuniiru " e
Peda Cherlapalli ., (part)
Peda Alnvalapadu ., s

Total

Area in
square miles.

23'83
24'07
11'88
8'13
318
1'62
1'20
2'67

72'88

(*\P(



WORK OF FIELD PARTIES, &c.—FOREST SURVEYS. 13 AT

Name. Area in
square miles.
Veligonda R. 1 15°76
Dasaripalhi 122
Raviguntapnlli " 2°'16
Inimerla W« lpart) ... 6'48
Guvvadi RO TR R 1'04
Totelachernvupalli WUy 2'88
Total 29'54

V Forest Cirele.—In the Madura Forest Division, an area of
48-625 square miles comprising the “ Ampthill Downs” Reserve was surveyed

on the two-inch scale.

EASTERN CIRCLE.

40. Assam. Western Forest Circle.—In the Cachar Forest
Division, 68 square miles of Krungming and Langting Mupi Forest
Reserves were surveyed on the two-inch scale. In the Khdsi and Jaintid
Hills Forest Division, 48 square miles of Saipung Forest Reserve were
surveyed on the two-inch scale.

Bastern Forest Circle.—In the Nowgong Forest Division, 17 square
miles of the Rangkhang, Hojai and Habaipur Forest Reserves were
surveyed on the two-inch scale. ’

187 linear miles of traversing was carried out in the reserves above
mentioned, of which 100 linear miles {ollowed no well-defined natural feature.

41. Burma. Delta Forest Circle.—In the Bassein Forest
Division, 405 square miles of triangulation and 1863 linear miles of
traversing, covering an area ol 245 square miles were carried out in the
Podaw. Kyeintali, Sitsayan, Shwemyindin, Kungyaung and Kyetpaung
Reserves. In the two last reserves the completion of the traverse work had
to be postponed because of khedda operations.

Tenasserim Forest Circle.—In the Ataran Forest Division, the
boundaries of the following reserves were traversed:— Dali Reserve .and
Extensions, Kyaikkamaw Reserve and HExtensions, Tagundaing Reserve,
Kyonkawun and Moulmein Fuel Reserves. The total linear distance
traversed was 27460 miles and the approximate area covered by these
reserves is 327 square miles.

In the South Tenasserim Forest Division, 190 square miles of the
Ngawun Reserve Forest were surveyed in the course of the ordinary
topographical surveys on the one-inch scale.

Northern Forest Circle.—In the Mansi Forest Division, an area
of 688 square miles was surveyed on the four-inch scale including the
whole of Hwelit and parts of Mode and Chaunggyibya Reserves.

Southern Forest Circle.—In the Meiktila and Southern Shan
States Fovest Divisions, ureas of 45'1 and 58'2 square miles respectively
were surveyed on the two-inch scale of the following reserves:— Yupadaung,

Wetpyuye Ye-E and Magwe. A small portion of the Magwe Reserve was
surveyed last year. ) ’
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II. —_CANTONMENT AND LARGE-SCALE SURVEYS.

42. No. 2 Party.—A section of this party carried out the third
biennial revision on the four-inch scale of the four sheets of Delhi and
Vicinity including 58 square miles in Imperial Delhi and Delhi New
_Cantonment and 76 square miles in the vicinity, outside Imperial limits.
Only very minor changes were disclosed other than those due to building
operations.

The cost-rate of the revision is Rs. 451 per square mile and that of the

fair-maps, which will be submitted for publication early in November
1921, Rs. 15'0 per square mile. .

43, No. 20 Party.—During the year under report the party com-
pleted the survey of the following cantonments and military lands on the
sixteen-inch scale:—

Wellington, Wellington Sanitary area, Wellington Catchment area,
Aravanghat (Aruvankadu) Cordite Factory grounds, Kirteri Cordite Factory
grounds, water supply channel from Bairani stream to the Cordite Factory
boundary, drinking water supply channel from Dodabetta to Cordite
Factory boundary, High Tension line from Karteri to Aravanghat
(Aruvankadu), Kaity rest camp, Lovedale Estate and extension for Lawrence
Memorial School, ground on which military buildings are erected at
Ootacamund, Cannanore, West Hill (Calicut) and Velichi military lands.

The surveys of the following bazirs on the sixty-four-inch scale were
also completed :— St. Thomas’s Mount, Poonamallee, Pallavaram and
Capnsnore.

The surveys of the Bangalore Civil and Military Station on the
sixtedn-inch scale and of the General, Shile, Hulsir bizars and Arab lines,
Bangalore, on the scale of one inch=fifty feet are in progress and almost
completed.

The traversing and triangulation of Deoldli for a sixteen-inch survey
has been completed.

The levelling of 50'9 linear miles was undertaken in cantonments
on which to base traverse heights, at a cost of Re. 83'9 per linear
mile. .
The fair-mapping of the following cantonments and wmilitary lande
have Dbeen completed during the year:— Sceunderibad Cantonment and
bazar, Pallavaram Cantonment and Dbazir.

87 sheets have been fair-mapped and submitted to prgss, 61 more
sheets have been completed and 83 remain to e completed.

The out-turn on the sixteen-inch scale, of original survey, was 9,111
acree and revision survey, was 5,583 acres. On the sixty-four-inch scale the
out-turn of original survey was 283:5 acres. I[n addition 4894 acres of
original survey have been carried out on the one-inch = fifty feet scale.

The cost-rate of original detail survey on the sixteen-inch scale was
Rs, 11 per acre and the average daily out-turn per surveyor 14-7 acres,
the cost-rate of revision survey on this scale was Rs. 1'8 per acre and the
daily out-turn per surveyor 12-4 acres.

The cost-rate of original survey on the sixty-four-inch scale was
Re. 7°0 per acre and the average daily out-turn per surveyor was 17
acres,

The cost-rate of original survey on the omne inch = fifty feet scale
was Rs. 28'3 per acre and the average daily out-turn per surveyor 0-55
acre.
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The cost-rate of triangulation for all scales of survey was Re. 03 per
acre. '

The cost-rate of traversing for all scales was Rs. 760 per HNnear
mile, the average number of stations being 9 per linear mile.

The total area fair-mapped was 23,714 acres on the sixteen-inch
scale, 236 acres on the sixty-four-inch scale and 238 acres on the one
inch = fifty feet scale.

The cost-rate of fair-mapping on the sixteen-inch, sixty-four-inch and
one inch = fifty feet scales was Re. 06, Rs. 15'1 and Rs. 39-2 respectively
per acre.

Alphabetical List of Cantonments and Military Stations surveyed and
published in modern style, on the scales of 16 and 64 inches = 1 mile,
up to the end of 1920-21.

(1) Agar Cantonment. (23) Jullundur  Cantonment.
(2) Aurangabad do. (24) Kalka do.
(3) Bakloh do. (25) Kamptee do. and Bazar,
(4) Baliin or Thath (Dalhousic) Camp area. (26) Landour do.
(6) Bannu Cantonment. (27) Meerut do. and Bazir,
(6) Chaman do. (28) Nasirabid do. do.
(7) Chitral Station. (29) Nimach do. do.
(8) Dehra Diin Contonment. (30) Teshawar do. do.
(9) Deoli do. (31) Quetta do.

(10) Drazinda Out Post. (82) Quetta Tort.

(11) Drosh Cantonment. (33) Quettn Civil Station.

(12) Delhi New do. (34) Rajkot Cantonment.

(13) Erinpura do. (85) Riwalpindi do.

(14) Fort Lockhart. (86) Saharanpur Rewmount Depbt.

(15) Ghairat Station. (37) Sanawar Cantonment.

(16) Guna Cantonment. (38)  Saugor do.

(17) Hangu do. (39) Sialkot do.

(18) Hipur (Bibiigath) Remount Depot, (40) Simla Indian Infantry Lines.

{19) Hostr do. (41) Sitabaldi Fort (Nagpur),

(20) Jandola  Out Post. (42) Thol Cantonment.

(21) Jatto do. (48) Topa do.

(22) Jhelum Contonment. (44) Zam Out Post.
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IV._.THE TRIGONOMETRICAL SURVEY. w&

GEODETIC OPERATIONS.

44. No. 13 Party.—Astronomical, No. 14 Party.—Pendulum,
No. 15 Party.—Triangulation, and No. 19 Party.—Base Line
Operations.—No field operations were carried out by these four parties,
the personnel being employed at the Headquarters offices of the Trigono-
metrical Survey, or on special duty.

45. No. 16 Party.—Tidal Operations.—Tidal registrations were
carried out by means of self-registering tide-gauges during the year
under report at the following stations:—

! Date of Date of Number of

Stations. commencement closing of years of REMARKS,
‘ of observations. | observations. | observations. ‘
|

Aden ‘ 1879 ... | Still working | 42

1, !
. ]{1868 1880 180 _, “With o small
2. Karachi 11 1881 - | Still working! 40 |98 tide-gange.
3. Bombay (Apollo Bandar) ; 1878 " 43
4. Bombay (Prince’s Dock) | 1868 “ 33
| { 1880 1890 10 }

5. Madras ... ‘ | Restarted 1895 | Still working! 26 36
6. Kidderpore i 1881 " 40 I
7. Rengoon .| 1880 " 41

. 1{1880 .l s ! s }
8. Moulmein 1 Restaried 1909 | Still working; 12 18
9. Port Blair ... 1880 o 41

In addition to the above, the actual timnes and heights of high and low
water at Bhaunagar, Chittagong and Akyab, were observed on watches and
tide-poles under the orders of the Port Officers concerned, who forwarded
these results monthly to this office.

Hourly readings of the height of the water, read against a tide-pole,
were taken at Basrah throughout the day and night, and were supplied
to this office weekly by the Director, Inland Water Transport, Mesopotamia.
The observations for the year commencing lst January 1920 were reduced
by harmonic analysis, and the constants thus deduced were used in the
computations of data for the Basrah tide-tables for 1922.

These data were forwarded to the Director, National Physical Labo-
ratory, Teddington, England on the 6th Junuary 1921, and were used
for the preparation of the 1922 tide-tables with the aid of the tide-pre-
dicting machine.

The tide-tables for 1922 for Basrah were received on the 2Gth and
29th September 1921, and have already been despatched to the port
officials requiring them.

The tide-tables for 1922 for the Indian ports have not lLeen received
ne yet, but intimation was rcceived of their having heen despatched from
England- on the 12th August 1921. They are expected to be received in
India shortly, and will be distributed to the various port officials as
soon as possible after their receipt.

Tidal registrations at the nine observatories still working have heen
carricd out satisfactorily, and will be continued during the coming year.
During the past year these observatories were all inspected.

-

>
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48. The following table shows the annual and decadal percentages
of errors in the predicted times and heights of high and low iwater at
the 9 atations where observations have heen taken by self-registering
tide-gauges :(—

PERCENTAGE OF ERRORS IN PREDICTED TiMEs AND HEIGHTS.

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS.
4 | In TiME. IN HEIGHT. z ' In TIME. | IN HEIGHT.
3 g

g o = : .
| 2 within | Witlin 8 | Wit L Z 0 ithin | Within | VIR s
Year. DT X of menn | o |y- ; of mean
S |16 minutes| inches of an b 5 |15 minutes | 9 inches of N at
% | of actuals. | actuals, ge o 4 | of netuals. | actuals. ange 2
_g springs. | 3 springds.
7‘:-: i-- TLW.—1.W. AW —L.W, TEW. —L.W. Z; ! HAT =W, | ILW.—L.W. II.W_—L W
1911 6 | B84 B4 98 99 97 98 3| 65 51 68 66 | 90 90
1912 6 | 82 82 97 98 97 98 4 70 38 74 62 | 94 91
1913 6 | 83 B2 97 97 98 99 4 68 53 70 58 94 88
1914 6 7779 96 97 98 98 3 75 67 71 65 92 B4
1915 6 82 82 98 98 96 96 3 76 66 78 67 94 92
1916 6! 81 82 | 96 97 | 96 99 | 3 | e1 68 [ 73 62 | 93 87
1917 6 % 72 96 98 96 97 3 78 65 69 64 92 86
1918 6| B3 82 97 97 97 96 3] 76 63 866 65 90 B9
1919 6 78 75 96 97 97 98 3 74 65 70 69 ' 93 ¢2
1920 8| 82 81 94 97 97 98 | 3| 76 o6 | 64 62 B9 86

Average of . :

temyears | .. | 81 80 {97 98 | 97 98 |..| T4 62 | 0 63 | 92 89

47, Tide-predicting machine.—This machine, which has been used
for the prediction of the tides of India and the adjucent coasts since
1879, was originally erected at the observatory of the India Stores Depart- :
ment, London, under the control of Mr. Edward Roberts. In 1905 the |
instrument wau transferred to the control of the Director, National Physical
Laboratory, Teddington, Bngland, under whose direction the prediction of
tides for Indian ports has heen completed up to the end of 1922. In 1920
it was decided that the future prediction and publication of the tide-
tables for Indian ports should be carried out in India Ly the Survey
of India, who would commence the prediction of tides for 1923. 'The
tide-predicting machine was accordingly despatched from England, and was
received in Dehra Dan towards the end of September 1921. On being
unpacked it was found to have heen badly damaged in transit. Arrange-
ments are being wmade to have the machine repaired, and as soon as this
is completed the machine will be erected and the prediction of tides for
1923 will be commenced.

48. No. 17 Party.—Levelling.—Four double and one special
detachments were employed during the past season on the levelling opera-
tions summarised below :—

(a) In Bengal and Bikir, for Nadid Rivers Scheme.
(i) From Tinpahar to Jiaganj.
(it) From Chakdaha to Berhampore.
. (iit) From Berhumpore to Jayrimpur.
(z7) From Berhampore to Jiiganj.
(v) From Poridaha vid Nator to Rautira.
(b) In Bilar, for Irrigation Departuent.
From Darbhanga to Bagahi by the B. B. and C.1I.
Railway.
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(¢) In the Uwited Provinces, for the Sirdi Canal Project.
(¢) From Pilibhit to Mailani.
(i2) From Shahjahanpur wvid Mailini. Kheri-Lakhimpur to

Sitipur.

(itt) From Sitipur to Lucknow with a branch line to
Madhoganj.

(tv) From Lucknow i Rie Bareli and Sultanpur to
Fyziabad.

(v) From Sultinpur to Allahabad.
(vt) From Shahjahinpur to Baghauli.
_ (d) In the United Provinces. Revision work due to loss of old
Yo bench-marks since 1867-68.
From Bareilly to Pilibhit.
(e) I Bombay and Baluchistin, for the Sukkur Barrage Project.
From Jacobahid vid Sehwin to Hyderdbad.
This line was levelled on the system for high precision work and
forms part of line 101 of the new level net of India.
: (f) In the Uwited Provinces and Ruijputina, for the new level
: net of India. (Line 107).
From Muttra to Marwir Pili.
(9) In the City and environs of Lahove. ‘Lertiary levelling for
the city sanitation scheme.
The total out-turn consisted of 6585 miles of primary levelling, 1,314
miles of secondary levelling and about 75 milex of tertiary levelling.
Of this, 1,725 miles of levelling, mainly secondary, were executed
at the request of Local Governments, Irrigation departments, &c.
The heights of 55 primary, 1,636 secondary and 259 tertiary bench-
marks were determined.
A new hand-book on Levelling of Precision was published during the
yeoar.

MAGNETIC SURVEY.

49. No. 18 Party.—Magnetic.—The detlination, horizontal
force and vertical force magnetographs continued in operation throughout
the year at the Dehra Dan and Toungoo observatories, and daily absolute
magnetic ohservations were taken regularly by the observers in charge.
The observatories were visited during the field season and observations
consisting of declination, horizontal force and dip were taken for the
comparison of instruments. The Xodaikinal and Alibig observatories,
ander the control of the Meteorological Department, were also visited by
the officer in charge of the magnetic survey for the same purpose.

Observations «t Repeat Stations.—Six repeat stations at even dis-
tances apart, most of them en woufe to the observatories, were selected
and observed at this field season. The stations will be visited annually to
take magnetic observations with the ohject of ascertaining in what year,
during the interval of the 5-ycarly observations at all repeat stations, an
appreciable change in the curve of secular change is indicated, so that it
may be possible to determmc with greater accuracy the rate of annual change
which the magnetic elements undergo in ditferent parts of India.

Reduction of observations to epoch.—The reduction of the observations
at the ficld and repeat stations in India, which was last year reported to
be under revision, is now well in hand and will be completed about the end
of the year.

24
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Great magnetic storm.—A magnetic storm of great intensity, which
seriously interrupted the working of the telegraphs in India, was recorded
at the observatories from the 13th to the 17th May 1921. The magnitude
of the storm was greater, and its duration three times longer, than the
big storms of the 11th and 12th August 1919 and 22nd March 1920.

The Magnetic clements ot observatories.—The computation and
tabulation of the provisional values of dip, declination, horizontal force
and vertical force for the three observatories Dehra Diin, Toungoo, and
Kodaikanal, for the year 1920, have been completed: the mean values
of these elements derived from all days, excluding those of great
disturbances, are given in the table below :—

MEAN VALUES OF THE MAGNETIC ELEMENTS AT OBSERVATORIES IN 1920.

Latitude . .
Observatory. & Dip. Declination. H(i;'lzo‘ntul Vlgrtlcnl
Longitude. ) oree. oree.
° ’ “ “ ‘ ° C. G. 8. C. G. 8.
‘ 30 19 19N )
Dehra Dan Nd44 599 E1520 -32951 +32949
lis 3 19E)
‘ 18 55 45N
Toungoo i N23 77| Wo237 39114 ‘16707
{96 27 3 E
’ ‘ 10 13 50 N)
Kodaikénal | N 41 361 W1499 37787 03042
{77 27 46 E)
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PART 3.—OFFICE WORK.

I.—HEAD QUARTER OFFICES.

MAFP PUBLICATION OFFICE (vide Index maps at end).

50. Brief reports of the work carried out during the year under
review in the six offices administered by the Map Publication Office are
given in paras. 52 to 56, 64, 65 and 76.

Work under war conditions having ceased, requisitions by the
Army for maps, &c., have resumed normal proportions.

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

(@) Topographical maps on the one-inch scale.

(b) Topographical maps on the half-inch scale.

(¢) Topographical maps on the quarter-inch scale.

(d) (3) Geographical maps on the 1:1,000,000 scale (about 1
inch == 16 miles).

(##) La Carte Internationale du Monde on the 1:1,000,000

(about 1 inch =16 miles).

(¢) Geographical maps on the 1:2,000,000 scale (about 1 inch

=32 miles).

(f) General maps on the same and smaller scales.

(9) Special maps.

The progress made in the publication of each of these classes is
detailed below :—

(a) Topographical maps on the one-inch scale.—During the
year 45 modern sheets have been published.

Index map- No. 2 at the end of this report shows the progress made
in the publication of the modern one-inch public sheets, and the following
table gives the annual output of these sheets since the modern topo-
graphical surveys were begun:—

NUMBER OF ONE-INCIT SHEETS PUBLISIIED.

Years of publicntion. Northern Southern Eunstern Total
Circle. Circle. Circle. otw
| | | .
1906-07 - . + : 1 5
1907-08 . s 16 I 15 22 %
1908-09 o 35 : il 68 142
1909-10 o P 41 69 182
1910-11 a1 ! 39 256 115
1911-12 68 i 33 a8 159
1912-13 ! 104 60 38 229
1913-14 i 71 38 49 158
1914-15 o ol 97 48 9 164
1915-16 - . A 85 69 50 204
1916-17 .. o 23 40 22 85
1917-18 ; o 18 12 13 43
1918-19 N 32 19 6 a1
1919.20 . 15 37 52 104
1920-21 ! 15 1 19 45
Total publisbed . 06 | 502 520 1,728
1 - -
robuble number of one-inch  sheets | !
which will not be published owing |
to the arca covercd by them being !
included in the programme for
survey and publication on the half- ) _
inch seale ... o1l 64 473 1,948
Approximnte pumber rewasining for
r;v;:lhlicntioll K 335 963 1,044 2,542
Approximate number of public one-
‘il":ch sheets in Indin ...l " 2,152 2,029 2,037 6,218
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In addition to the above, preliminary editions (in colours) of 20 one-
inch sheets, prepared from modern revenue surveys, have been published
during the year pending their topographical revision.  Also 1 provisional
issue.

96 modern one-inch, 29 preliminary editions ol one-inch, and 49 old
style one-inch sheets have been reprinted during the year.

(b) Topographical maps on the half-inch scale.—Index map
No. 3 at the end of this report shows the progress made in the publication
of the modern half-inch public sheets. This series now forms the tactical
map of India, having taken the place of the quarter-inch maps in this respect.
It was commenced in 1914; most of the sheets published up to date are
reductions from the one-inch map, but others are from direct half-inch
surveys.

The following table gives the annual output of these sheets :—

NUNDER OF IALF-INCIT SHEE(S PUBLISUED.

Years of publication, Drawn from Surveved on
component. Durveye Total.
. balf-inch scale.
onc-inch sheets.

1914-15 , 1 1
1915-16 21 4 25
1916-17 a0 6 56
1917-18 a9 6 65
1918-19 26 | 4 30
1919-20 . 31 8 39
1920-21 ... 59 ‘ 2 61
Totals 246 : 31 277

I
Approximate total number of half-

inch sheets in India ... [T A 1,630
| .

In addition to the above, a preliminary edition (in colours) of one
half-inch sheet prepared from old half-inch material, has been published
during the year. :

3 modern public hall-inch sheets have been reprinted during the year.

(¢) Topographical maps on the quarter-inch scale.—These
maps are prepared in ‘‘degree” sheets which include 1° of latitude and 1°
of longitude, .., the area covered by 16 one-inch sheets, or 4 half-inch
sheets.

Index map No. 4 at the end ol this report shows the progress made in
the publication of the modern quarter-inch public sheets,

The following table gives the annual output of these sheets:—

NUMBER OF “* DEGREE” SHEETS PUBLISHED.
Yeors of publication. Northern Southern Eastern
Circle. Cirele. Circle. Total.
1911-12 2 ! 1 4 7
1912-13 3 | 1 1 5
1913-14 4 3 2 9
1914-16 1 3 3| 7
191516 1 4 5
1916-17 1 E] I 4
1917-18 4 4
1918-1¢ 3 8 1
1919-20 4 . 4 8
1920-21 1 1
Totals 16 12 33 61
Approximate number of “degrec” sheets
in India 170 140 140 450
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6 preliminary sheets in colours from comparatively modern surveys
have been published and 13 are in hand. }

In addition to the above, 15 modern public quarter-inch sheets
have been reprinted during the year.

-3 ‘‘degree” sgheets have bheen prepared in Neo. 1 Drawing Office
from the old engraved quarter-inch Atlas sheets brought wp to date and
published (in black only) as provisional issues; and 18 of such sheets
which were published previously have been reprinted during the year.
These ‘“provisional” degree sheets, including those in hand, now cover
the greater part of the area of India for which modern ! degree”
sheets are not likely to be available for some time.

(d) Geographical Maps on the 1:1,000,000 scale.—(i) The
“India and Adjacent Countries” Series (Vide Index map No. 5).—
During the year 6 new sheets of this series have been published, 4 sheets
have been engraved and 23 sheets have been reprinted.

(+¢) La Carte Internationale du Monde.—(Vide Index map
No. 6).—A full description of the gcnesis of this series was given
in the General Report for 1913-14; 2 sheets of this series have been
published during the year. 10 sheets have been published up to date.

(e) Geographical Maps on the 1:2,000,000 scale.—(Vide Index
map No. 7).—No new map of this series was published during the year.
It has been decided to engrave the sheets of this map on two platee
only, onme for outline and one for the hill features.

(f) General Maps on the same and smaller scales,—The
engraved plates of all these maps have been corrected and brought up to date

as for as possible during the year.

(g) Special maps.—The annual edition of the Railway Adminis-
tration map (on the scale of 1 inch = 64 1miles) has been published during
the year; four provincial maps and the map of Indie and Adjacent
Countries (on the scale of 1 inch =04 miles) have been reprinted.

Numerous special maps have also been prepared and printed for
the Army, for Local Governments, Railways and for other Departments.

)

Most of the ‘‘Town-guide” aps, on the scale 12 inches = 1 mile,
of several of the larger Indian cities, which were under preparation,
have been published.

The “Town-guide” maps of Agra, Barrackpore, Dum Dum and
Cawnpore were published during the year.

A map of Mount Abu on scale 1 inch = 220 feet has been
published, 5 Cantonment maps were also reprinted during the year.

52, Map Record and Issue Office.—During the year under report
there has been a somewhat larger demand for maps than during the
previous year resulting in an increase in map issues to government
officials,

The feature of this year's report is the heavy number of publications
(departmental and extra-departmental ) received in this office for storage
and issue, viz., 435,745 copies valued at Rs. 1,27,350 in excess of those
received during 1919-20, involving heavy work in dealing with receipts
and registration of printed maps.

To mect the demands for more up to date information in respect
of the maps that are available, a new catalogue has been prepared and
will be issued shortly.
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Issues.—From Maip Recorp AND IssUE OFFIcE, 1920-21.
ON Casu Pay-
ON Boox DEmIT | MENT (TO PRI- (gziizng‘sg;ﬁil‘
(To GOVERNMENT | VATE INDIVI- ND TOAIVDI N TOTAL.
OFFICIALS). DUALS aND Mar| °° OFFXCF:) ‘
AGENTS), 7
YEar. e N . .
Number Number Number Number
of Value of Value o Value of Value
Printed Rs. Printed|{ Rs. | Printed| Rs. Printed Ra.
Copies Copies. Copies. Coples.
| Depart- 69,280 | 64,884 | 38,585 | 45,934 | 56,661 127,905 164,526 | 1,38,723
mental.
Extra- (1,524,588 [1,41,518 [ 98,143 | 13,634 163 270 1,622,894 | 1,535,422
1820-211 | depart-
mental. I D Y o
UrTotal ...[1,593,868(2,06,402|136,728 | 59,668 | 56,824 28,175! 1,787,420 2,094,145
|
1919-20-| Total ... |1,271,851 | 1,66,823| 136,971 35.468 | 77,044 | 50,859 | 1,485.866 | 2,73,150
1918.19 -| Total .., [ 2,227,010 | 3,87,085| 101,222 | 47,663 | 37,204 | 32,539 | 2,363,436 | 4,867,287
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Table IV.—Publications received in Map Record &
Issue Office, during the year 1920-21.

(including the

4-¢( OFFICE WORK.—HEAD QUARTER OFFICES.

A.—From the Calcutta Printing Offices,
Engraving Office).

! NuMDER "
OF DIFFERENT MAT'S
OF EACH CLASS Number of -
; mber
Cluss of Maps, Scale. ”___;]EE“_EI_)'_ copies Value.
New Reprints pnn‘ted.
Publica- | and New
l tions. Editions.
1 DEPARTMENTAL.
GENERAL MAPS. | Bs.
Maps of Indin Various | 2 2594 3,920
i
GEOGRAPHICAL MAPS. !
Mop of Indin | _‘Umlleu| .
Southern Asin Series .. . [1:2,000,000;
Indin and Adjacent Countrics Series 1:1,000,000 1} 23 13,870 20,532
La Carte Internationale du Monde 111,000,000 2 600 GO0
TOPOGRAPHICAL MAPS. ’
Quarter-inch, Modern ... =4 mi]es‘ 12 33 18,030 25,832
Do. (Praly.) Lo iU'=4 milr*s‘ 37 12 26,690 39,474
Do. (Provl ) . 1"=1 miley’ 3 18 6,930 9,908
Hulf-inch, Modern .. 1"=2 miles T 7 40,700 . 59,553
Do.  (Prely.) . [1"=2 miiles 1 300 | 750
One-inch, Modern o 1'=1 mile 45 3 96 77,985 | 1,07,326
Do, (Prely.) .. 11"=1 mile 20 20 24,134 1 35,076
Do. (Provl.) . [1"=1 mile 1 © 100 150
O1d Style sheets YVarious o 40 12049 16,376
SPECIAL MAPS. ! I
1 :
District Maps ... [1“=4 miles | 2 600 413
Aduministration Report Mﬂlw . [1"=8 miles] e 3 100, 38
Provineiul Maps Various .- 4 2,681 | 4,695
Plans of Cities and Cantonments Various g 5 7,927 0 15,696
Index Maps Vurious 1! 17 11,390 ¢ 2,686
h(iscellmwons Maps Varvious | 22 i 17 24,577 ¢ 19,855
i X
| ( o N
Total [T } 229 ) 316 } 270,857 | 3,63,080
[ |
EXTRA-DEPARTMENTAL.
Maps - Various 64 | 0 245,200 ¢ 49,209
Plans and dmwrmm | Various 122 | 13 3,042 (63,678
Tllustrations R 65 | 4 167,743 17,301
Miecelluneous . | ..... a1 39 677,284 26,709
|
|
Total O 302 I 126 (1,624,359(1,67,190
|
Grand Total ... .| ... 5631 \ 442 |1,895.216/5,20,270

B.—From the Trigonometrical Survey Office, Dehra Dun.

Yarious

26

: 4,200 1
|

6,340

C.—LETTERPRESS.

1.

Survey of Indin General Report,

1919-20,

Pyrice Re. 2 or 4a.
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53. No. 1 (Head Quarters) Drawing Office.—The organization

of the office. remained substantially the same as last year. .
The work carried out by the various sections was as follows:—
(1) The Compilation Seetion.—

(¢) “La Carte Internationale du Monde au 1,000,000°". —Two of
the three sheets sent in for publication during 1919-20
were published during the year under report. One
sheet was completed and sent for publication. Seven
new sheets were taken up. Outline patterns of four
of these sheets have been supplied to the Engraving
Office, the remaining three sheets are in hand.

(b) The Southern Asia Series, scale 1:2,000,000.—Five sheets
were reported in hand last year, two new sheets
were taken up this year. Of these seven sheets,
complete outline patterns for four sheets and partly
compleﬁ patterns for two were supplied during the
year to the Engraving Office. The outline pattern for
the remaining sheet is in hand.

(¢) Miscellaneous.— Originals for the following were prepared and
submitted for publication :—

(1) Index chart showing limit ol responsibility for
mapping and survey hetween the War Office,
Egypt and India.
(#¢) Type table for topographical maps.
Print originals of the [ollowing were prepared and
submitted for publication:—
(1) Index to half-inch sheets of the East Persia Party.
(II) Index to F. O. U. Q. half-inch sheets for the General
Report (Confidential Supplement).
(IIT) Index to publication of the one-inch, half-inch and
quarter-inch and 1/M sheets for the Chief of the
veneral Staff.
Patterns for the [following were supplied to the
Engraving Office for engraving plates:—
(1) Standard Index chart No. 92.
(2) Index to 1/2M sheets.
Patterns for the correction and reprint of the layered
edition of the 32-mile map of India were prepared.
Indexes were kept up to date.
(2) The “One-Millionth" Section.—

(a) Of the engraved editions (original and modernized) at
the end of last year there were ten sheets in hand, one
new sheet was taken up during the year under report.
Of these 11 sheets, cowplete outline and contour
patterns of 7 were sent to the Engraving Office,
patterns for the remaining four sheets are in hand.

(b) Helio editions.—¥original). One sheet hae continued in hand
during the year.

(¢) The original of 1 sheet has been corrected and sent to

press for reprint, and four other sheets for reprint
(helio edition) are in hand.
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(d) Miscellaneous.—A type table for topographical maps, card
indicator scales, colour patterns for the new map
catalogue, corrections to the 1/M border specimen for
reprint were completed and the original engraved patterns
of two sheets prepared at Dehra were corrected after
examination before being sent to the Engraving Office.

(3) The Quarter-Inch Section.—Of the nine quarter-inch sheets
(preliminary editions) shown as in hand at the end of last year, one
sheet has been completed and sent to press. Two have been 'completed
and are about to be sent to press. The fair-drawing of two sheets is
well advanced and the rough compilation of the remaining four sheets is
finished and under examination. '

Eleven quarter-inch sheets were in hand at the beginning of the year
for reprint. Of these, three (wodern) sheets and five F. 0. U. O.
sheets were corrected to <ate and sent for publication, one sheet
(preliminary edition) was prepared [rom a print original of the outline
and a new contour original was drawn, “the cowpleted sheet being sent
for reprint, the remaining two sheets (preliminary edition) are completed
as to print original of outline, but the drawing of new contour originals
is still in hand.

Five new quarter-inch sheets (preliminary edition) taken up during
the year are in band. The original of one sheet (preliminary edition)
was corrected, brought up to date and sent [or reprint.

In addition, boundary colour guides for two shects and a stump-
shaded original for one sheet were prepared.

(4) The Reprint Scction.—Owing to the great increase in the
reprint work and also to the heavy demands made upon the office for
extra-departmental and special maps it was found necessary to divide
the Mapping and Reprint Section into two sections, known as, the
Reprint Section ahd the Mapping Section. The former deals now entirely
with old setyle reprint work and degree sheets compiled from the Indian
Atlas, and the latter with all special maps whether departmental or
extra-departmental and all reprints of modern maps (vide sub-para. 5).

The work of the Reprint Section for the year was as follows:—

41 old style (15”x30”) one-inch sheets were corrected
and sent for reprint; of these 6 were fragmentary but
were completed to edges; 16 sheets are still in hand.

96 one-inch sheets were converted to modern graticule,
corrected and sent for reprint as 15”7 x 15”7 sheets,
of these 15 were fragmentary but were completed to
edges from all available material; one sheet is still in hand.

21 degree sheets were compiled from the Indian Atlas
and other material and sent for reprint. Of these 5
were [ragmentary but were completed to edges from
1/M material. Twelve sheete remain in hand.

17 degree sheets, compiled from Indian Atlas material,
were corrected against office copies and sent for reprint,
five sheets remain in hand.

2 Atlas sheets were corrected against office copies and
sent for reprint.
Total number of sheets sent for reprint ... 107.
. " " remaining in hand ...  34.
The above out-turn represents a 30°/ increase over last year.
Aa
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(5) The Mapping Section.—

() 125 modern topographical sheets were corrected and brought
up to date against office copies and sent for reprint, 2

- sheets remain in hand.

(b) The original of the G4-mile (departmental) Railway map of
India was brought up to date and sent for reprint.
Five other miscellineous cases are still in hand.

(¢) Press order proof corrections have been inserted on the original
fair sheets of 220 modern topographical sheets and
three 1:1,000,000 scale sheets after publication, correc-
tions to fourteen wodern topographical sheets are in
hand.

(d) The fair sheets ol 25 special maps on various scales have
been drawn for other government departents, &ec.,
and sent to press. These include maps for H.R.H.
The Prince of Wales tour, railway, census, commercial,
military and other maps.

(¢) Black prints of plane-table sections ol 16 sheets were pasted
together and sent to the Photo.-Litho. Office for supply
to ]nﬁ'ties of Dlue prints for fair-drawing.

(f) Minor corrections to 1,800 stock copies of modern mapd
were made by hand, for the Map Record and Issue Office.

(6) The Office Copy Section.—

() Additions and corrections have been entered on the existing
“office copies” of 2,368 published sheets; 559 ‘office
_copies” of newly published or - reprinted sheets have
also been prepared during the year.

(b)) The miscellaneous work of the section included questions
relating to revenue survey maps, and the supply of
authenticated copies of records to officials and private
persons. The areas of 74 newly published one-inch and
half-inch maps were checked against the Auxiliary Tables
and the areas were entered in the Area-Register.

(7) The Examining Section.—This section is responsible for the
examination of the sheets drawn Dby other sections in the office and
also for the general scrutiny of a considerable number of sheets fair-drawn
in other circles and drawing offices.

187 cases affecting 257 fair sheets have been dealt with
by this section during the year. 11 cases affecting
11 fair sheets remain in hand.

In addition to the above current work, the section supplied scientific
data to various officials, kept up corrections to Imperial Gazetteers,
examined projections on copper of sheets in the Engraving Office, checked
geographical names in various Survey of India publications, corrected
press copies and prepared indexes for the same, drafted corrections to
various departmental hand-books, type and conventional sign tables and
border specimens; prepared diagrams illustrating professional orders and
papers, and carried out much other miscellaneous work.

54. Engraving Office.—(1) Engraving Section.—The engravers
have been chiefly employed on—

(¢) India and Adjacent Countries on the 1:1,000,000 scale.— Of
the six plates remaining in hand, four have been completed

S
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and two are nearing completion. Of six new sheets
projected during the year, one is nearing completion,
three are well in hand and two are projected only.

(b) ‘“La Carte Internationale du Monde", scale 1:1,000,000.—The
two sheets completed Jast year have been published. Of
the four sheets projected last year, ome is approaching
completion and the remaining three are well in hand.
No new sheets were projected.

(¢) Southern Asia Servies, on the 1:2,000,000 scale.—One
(Colombo) taken up during the year is completed, two
(Brahmaputra and Madras) which remained in hand from
last year are well advanced, and three new sheets are
in hand, i,c.,, Bombay, Delhi and Calcutta, and one new
sheet (N. Tibet) projected.

(d) In addition to above, periodic corrections have been carried
out on the plates of all the general maps of India on
various scales. The boundary symhols of most of the
1/32-mile index sheets have been changed to make
them appear more prominent, and other improvements
have been engraved on 27 out of 46 indexes and
6 others are in hand. Thirteen pages of an approved
copy book of different styles of lettering for use
of Survey students, draftsmen, &c., have heen
engraved. A new large tint plate has been ruled
for the Photo.-Litho. Office, size 41”7 x 27”. A new
border specimen has been engraved for the Southern
Asia Series, 1:2,000,000 scale, also a new index for
the latter. A number of titles lhas been engraved
for photogravure plates and several old plates that
were worn out have been repaired. One district map
is being brought up to date with modern graticule.

(¢) As a result of exhaustive enquiry, a graphic system of
controlling the work of the office has been instituted
and a full programme of work for two years ahead
has been laid down, which will absorb the full capacity
of the establishment.

(2) Copper Plate Printing Section.— 32,502 impressions were pulled
during the year compared with 29,040 dnring the previous year; 12,550
of these prints were geales and charts, 9,000 photogravures, 1,895
India Atlas sheets and 9,057 were [rom miscellaneous plates including
prints on parchment and transfers.

The amount of extra-departmental work included in the above
was 0,753 impressions or about 30 per cent. Bixty-onc plates were
dealt with in the Steel-facing branch.

55. Photo.-Litho. Office.—The Litho. out-turn although apparently
smaller than last year, is really better for tha lollowing reasons:—

(i) Total number of pulls is considerably larger.

(1) All sheets printed during the year have had their coloured
boundaries wmachine-printed, whereas formerly this was
not the case. This implies one or more cxtra printings

= 7

as a rule.
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[l

(#4i) During the war a large demand was made for reprints of
frontier and trans-frontier sheets from standing plates,
whereas practically all the reprints published during the
year are similar to new sheets, that is, the originals

an possible been brought up to date,

necessitating re- photography and a complete eet of new
plates.
The Type Section out-turn has improved considerably, chiefly on
account of the longer runs per item, although the total number of items
bas been steadily decreasing during the last four years.

had as far

One new * Laureate” platen press was received from England for
the Process Engraving Section towards the end of the year.
The following tables briefly summarize the record of the office for

the past 3 years:—

TABLE A.
1 2 3 4 ' 5 K
« Cost of Value of NU\(BER OF MAPS PRINTED.

Year. osb of out-turn at T

office. t-rate Depmt Ot].\er t]mn Total

cost-rates. mental. anm)tmentul o

i I?ﬂ "R

1913-19 2,21,218 4,504,243 637 4,203 4,840
1919-20 2,20,643 4,19.636 86 3,118 3,904
1920-21 2,70,193 4,77.839 625 2,546 3,171

* Docs uot include cost of chemicals, puper, &e., obtained lrom England,

TABLE B.
)
1 2 3 5 6 i
| IR . T
Nuwber of ‘ Number of Number of ! lYP}. bF(,'UO\' Our TURN.
Year impressions Lolf-tone line-block ‘ - - T
: _pulled in impressions impressions |, Pagesor itews Lopl(s Impressiong
Litho. Branch.j  pulled. | pulled. | puhhelud printed. pulled.
1918-19 4,248,913 183,413 | 1,151,678 | 3,071 1,233,211 1,529,350
1
1919-20 3,013,622 122,522 727,200 | 4,656 1,564,552 2,742,584
1920-21 | 3,736,999 237,976 501,265 ‘ 3.429 | 2,034,962 | 3,609,532
TABLE C.
PHOTO. BRANCH.
& -
1918-19. 1919-20, ‘ 1920-21.
Negatives 4,190 : 6,608 5,788
Zinc plates 7.227 9,161 7,591
Photogravure plates N
Half-tone blocks i L 554 544 490
Line blocks Jl
)
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66. Mathematical Instrument Office.—During the year {rom
1st April 1920 to 3lst March 1921, there was a decrease in the
demands made on this office (vide item 1 in para. 2), and an increase in
the value of work done (vide item 6 in para. 2), and there was respectively

a profit of Rs. 35,681 and Rs. 26,793
and Rs. 20,109 in 1919-20.

against a profit of Rs.

71,839

2. The following table shows the usual comparative figures for the
last 3 years:—
]
\l 1918-19, l 1910-20, | 1920-21.
| |
Rs. : Rs. |w Rs.
1. "Total issues to Public Ofiees as shown in the 7,64,795 ' 5,54,959 1 4,74,911
Profit and Losa statements of stores. .
2. Value of repnirs to instruments reccived for 30, 904 ! 48.002 96,089
repnirs and returned in servicenble condition. ‘ ‘.
3. YValue of instruments received from Government | 1,313,730 ! 31,503 | 70,484
Officers when no longer required. ‘ i
4. Book value of the stos L of instruments, &e., in 4,22, 818 | 4,06,059 | 5,06,988
Serviceable Stores. |
5. Book value of the stock of instruments, &e., in 1,10,554 . 79,057 ‘ 1,07,873
Repairable Stores, i
6. Total value of work done in the \Vm]\shop . +4,35,023 ©  3,67,313 - | 4,81,809
7. Value of instruments manufactured in the Wor k- 2,17,342 | 1,95,907 | 1,862,644
shop for Serviceuble Stores. ! !
8. Value of instrunents purchased locally 72,162 i 70,276 41,063
9. Valueof instruments and materials obtained from 67,171 1 1,57,604 |  2,98,796
England through the Director General of Stores. ’ i
10, Average No. of employces and their pay No. 336\ No. 599\1 No. 618
Rs. 1,63,759) R.s. I,QS,TTO’JiRE. 1,77.655
i

3. During the year the stock of all the three stores (the Service-

able,
discrepancies noticed have been adjusted.

the Repairable and the Material Stores), was twice taken, and the

}
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IL—DEHRA DUN OFFICES.

TRIGONOMETRICAL SURVEY OFFICE.

57. Computing Office.—During the year under review the
adjustment of the stations and intersected points of the following
geodetic series was carried out:—

(«) Kashmir Principal Series.

(b) Indo-Russian connection.

(¢) Minghsat Secondary Series.

(1) Mawkmai Sécondary Series. ]

(¢) Pendant portion of the Kashmir Principal Series.

(f) Kagin Secondary Series.

(9) Changchenmo Secondary Series.

(h) Rupshu and ‘Bird Licha Secondary Series.

(i) Upper Indus Secondary Series.

The adjustment of heights of the following geodetic series was also
-completed during the year under review:—

() Khasi Hills Secondary Series.

(b) Jaintia Hills Secondary Series.

(¢) Mawkmai Secondary Series.

(d) Monghsat Secondary Series.

Computations were carried out in connection with the following:—

(a) Auxiliary Tables, Part III, 5th Edition.

(b) The remodelling of computation forms and adapting them to
paper of foolscap size.

(¢) Graticules of maps for Sir Aurel Stein and No. 2 Drawing Office.

(d) Longitude by wireless telegraphy (Debra Din).

(¢) Deflections of the plumb-line, Bouguer and Hayford correc-
tions for pendulum stations and heights of gravity stations
in Turkistan.

(f) Meteorological results.

(9) Regrinding of a figure in the Burma Coast Series.

- (%) The adjustment of Mr. Bond's stations in Assam (region of
1897 earthquake ).

(¢) The formula for barometric heights.

(7) The height of Mount Everest.

Final corrections were applied to latitude, longitude, azimuth, log:
side, and heights of stations and intersected points of triangulation
falling in some 70 Degree shects in Burma, N.-W. Frontier and trans-
frontier regions.

120 Degree trinngulation pamphlets were compiled, of which 104 were
also compared ; 87 pamphlete were sent to and 51 pamphlets passed through
the press.

The Prolessional forns of the department were of different sizes,
which is inconvenient for storage. It has therefore been decided to
convert them to foolscap size, and the opportunity has been taken to
improve the arrangement of the forins where possible.

Type Printing Secction.—The following publications were printed
during the year:—

1. Professional Papers Nos. 18 and 19 (print and reprint).

2. Auxiliary Tables, Parts I, IT (roprint) and 19 Tables of Part ITT (set up and
partly printed).
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3. Levelling pamphlets No. 54 (reprint) and No. 44 (addendum) and elips for
eight levelling pamphlets.
4. Catalogue of Library Books.
5. Triangulation pamphlets covering 61 Degree sheets.
Observatories.—Meteorological observations were continued as usual,

The Omori seismograph was in operation throughout the year. Tremors
of violent intensity were recorded on the 17th December 1920 (epi-
centre at Piang Liang, China). Photographs of the sun were taken
on 320 days, the sun being obscured on the remaining days of the year,

Preservation of Triamgulation Stations.—T750 stations were repaired
by the district officers at a2 cost of Rs. 5,108. Out of 359 districts
from which reports were due, 13 failed to send returns.

Research.—The main heads of research were:—

(a) Longitude by wireless signals from Paris,
(b) Investigation of atmospheric refraction,
(¢) Adjustment of minor triangulation net-work.

A short account of progress made in these matters is given in
Records of the Survey of India, Volume XVI.

58. No. 2 (Dehra) Drawing Office.—During the year under
report the work of this office was carried out by six sections. The personnel
of the Field Section was absorbed into the other sections and the section
was done away with.

(1) The Triangulation Chort and Cantonment Section.—Deals with
the fair-drawing of triangulation, levelling and index charts, and the
publication, reprint and correction of cantonment plans. In addition to
the ordinary work of this section, 128 miscellaneous maps, charts, and
diagrams (of which 13 were fair-drawn) were dealt with and sent to press,
and 158 sheets were hand-coloured.

(2) The Compilation Section.—Deals with the compilation and fair-
mapping of geographical maps on different scales. One fair sheet on
1/M scale shown as in hand Jast year was completed and sent to
press. Of the 10 sheets of rough compilation on 1/ scale, shown in
hand last year, two sheets are being fair-mapped, and two sheets have
been sent to Calcutta to be engraved, leaving a balance of 6 sheets
in hand. The stump-shading for 6 sheets on different scales was
taken in hand this year; two have been completed and sent to press.
O[ the rough compilation of sheets on the 1/2M scale, 3 were in hand
at the beginning of the year and 2 more were taken up during the
year; one sheet was completed, and sent to Calcutta to be engraved,
leaving a balance of 4 in hand. The section has also taken up the
fair-mapping of 7 half-inch sheets, which are all in hand.

(3) The Stein Section.—Deals with the fair-mapping of Sir Aurel
Stein's explorations in Chinese Turkistin and Kansu in 1900-01, 1906—08
and 1913—15. The 14 sheets shown as in ‘“proof in colour” stage,
and the 8 sheets shown as sent to press last year, have all been
published during the year. This, added to 21 sheets of this series
already published, brings the total of published sheets to 43. In addition
to 4 sheets in hand, two more sheets were taken up during the year;
of these 5 sheets have been sent to press and one sheet is in hand.

(4) The Half-inch Section.—Deals with the fair-mapping of half-
inch sheets. 12 sheets were in hand at the end of last year, 32
sheets were received during the year: 8 sheets have been sent to
press and 36 sheets are in hand.
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(5) The Ezamining Section.—Examines the majority of the
important sheets drawn in this office, and instructs the pupil draftsmen
in drawing, hand-printing, and the use of drawing instruments. 85
sheets on various scales were examined and disposed of during the
year. ’

(6) The Map Record Section.—Deals with the storage of originals
and office copies of cantonment plans, triangulation and other charts,
and geographical maps, and keeps a small stock of all maps published
by the department for occasional issue to the public and for departmental
use. It also deals with the despatch of all sheets printed in Dehra Din,
and with all correspondence on the subject.

The following is the summary of the work of the office during the
year 1920-21:—

Bolance Balance
of Sheets Sheets of sheets
sheets received sent to in hand
Class of maps. on lat in press in on lst REMARKS.
October | 1920.21. | 1920-21. | October
1920. 1921.
|
Triangulation charts T 11 82 25 i 18
Levelling charts, scale 1/M 1 2 2 ; 1
Index charts to illustrate 4 3 I 1
reports. !
Cantonment plans for publica- 59 152 118 | 93 Corrections and
tion, additions made
} and sent to
1 press,
Cantonment plans for correc- 33 8 57° 4 *Corrections
tion. i carried out in
| both originals
| and office
copies and
. | stored.
Miscellaneous maps, charts | . ... 129 128 1
and dingrams,
Colour guides 430t 75 158 70 1285 sheets of
Hyderabad
Forests truns-
ferred to Forest
Map Office and
12 sheets pend-
ing  publica-
tion.
GEOGRAPHICAL
MAPS.
Fair sheets, scale 1/M 1 2 1 Py
Rough compilation, scale 1/M ) L 41 6 ITwo sheets are
being fair-
drovn and 2
sheets have
been sent to
Calcutta  for
engraved edi-
tion,
Rough compilation, scale 1/2M 3 2 1 4 For  engraved
edition.
Stump-shading ... . 6 2 4
Sir Aurel Stein’s oxplorations q 9 5 L.
in Chinese Turkistan and ’ ! O'ne sheet is in
K ! proof in colour
ansu in 1900-01, 1906—08 stage’

- 3 ge’. The 1¢
and 1913—15, for publioa- sheets  which
tion on 2/M scale. were in ‘proof

in colour stage’
and 8 sheets
which were sent
to press lnst
year have all
een published
during the year
under report.
Half-inch sheets e 12 32 8 36
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Photo.-Zinco. Section.—During the year 1920-21, the work undertaken
comprised :—
Cantonment maps.
Indexes and Triangulation charts.
Forest maps.
Sir Aurel Stein’s maps.
Miscellaneous maps.
Extra-departmental maps. -
The group of 4 technical hands sent to Baghdad to re-inforce the
Mesopotamian Survey Party, returned to Dehra Dian during the year.
The following table shows the work done in the last three years:—

No. of Chocolate
Years. No. of Subjects. |No. of Negatives.| No. of Pulls. and Bromide
! priuts.
1918-19 1,193 1,475 275,276 229
1919-20 1,414 2,087 316,114 562
1020-21 1,430 1,911 ‘ 436,996 447

59. Forest Map Office.—The classes of work entrusted to the
four technical sections of this office have been described in a previous
report; the distribution of work has been continued on the same
lines; and the progress mnade during the year under report is described
below :—

(1) The Drawing Section—The progress of this section is shown
in the table below »—

Drawn and ,
In hand vn| Received sent for | In hand on Published |Total number,
Class of map. | Ist October| during the | publication|30th Septem- | during the of copies
1920.% year. during the | ber 1921. year. printed.
year.
(a) 82 ‘ 77 106 3 110
() 81 i 99 42 94 44
(e) 16 i 4 7 13 8
(d) 12 6 14 4 24 30,588
(e) Y 7 T e 12
(f) 8 22 9 18 18
(9) 50 | 28 78 5 82
Total ...
Tog0-21 )| 163 243 258 138 278
Total ...
1910-20.j| v 192 205 TN 211 21,823

® Tliese figures havo been revised since last year's report and are now correct.

(a) Reprints of Forest maps on various scales.

(b) Forest editions, on the scale of 2 inches=1 mile, of modern one-inch maps.
(¢) Mape of Forest Circles and Divisions.

(d) Maps to illustrate working plans, &e.

(e¢) Maps and diagrams to accompany Administration Reporis.

(f) Forest maps from speoial surveys, mostly on the scale of 4 inchea =1 mile.
(g) Index and misoellaneous mapa.

(2) The Portfolio Section.—Office copies of 31 maps and colour
specimens of 64 maps were prepared, corrections on 60 sheets were
completed, and 2,687 sheets were coloured by hand for issue, all the
office copy corrections to be made from notifications received during
the year were fully carried out.

fl
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(3) The Map Record Section.—The number of maps, diagraws and
other records, reccived for storage was 7,921. 6,068 maps, &c,
valued at Rs. 10,265 were issued. Sales by DLook-transfer to government
departments amounted to Rs. 3,700 for 1,982 maps, &c., these figures
show a decreasc of 11,948 maps and Rs. 5,459 under those for last year.
Cash sales to the public amounted to Rs. 1,762 for 1,139 maps, a
decrease of Rs. 1,963 under the amount realized the previous year.

(4) The Book-Binding Section.—This section dealt with 487 volumes
for the Forest Research Institute, the value realized being Rs. 1,249,
an increase ol 59 volumes and Rs. 236, over the figures for last year.
In addition 136 envelopes and leather cases were made and the cost, viz
Re. 72, realized by book-transfer; 2,168 maps of various sizes were mounted
on cloth for issue. )

60. At the gpecial request of the Officer in charge, Map Record
and Issue Office, Caleutta, the Drawing Section prepared a complete set
of Index maps showing the areas published on the two-inch and four-
inch seales together with a few specimens of the maps published by this
office for insertion in the new edition of the Survey of India Catalogue
of Maps.
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IMIL.—CIRULE AND LOCAL DRAWING OFFICES.

61. No. 3 Drawing Office (Northern Circle).—Ddring the year
16 two-inch sheets out of 35 and 16 one-inch sheets out of 39 previously.
surveyed were fair-napped by parties and have been submifted for publica-
tion. In addition to these, 2 one-inch sheets were re-drawn in the Circle
Drawing Office and 5 half-inch shects were brought up to date and
completed to edge in No. 1 Party’s office and submitted for publication.

Half-incl shects compiled from modern: one-inch and old style half-

inch sheets.—34 half-inch sheets, 30 of which were drawn in the Circle
Drawing Office, have been submitted for publication during the year.
' Modern materiel available—All half-inch sheet areas of which
component one-inch sheets have been published have now been disposed
of ; the fair-mapping of 14 shects being in hand in the Circle Drawing
‘Office while that of 41 sheets has been allotted to No. 2 Drawing Office.
In addition to the above, there are 26. half-inch sheet areas of which some
of the component one-inch sheets, though surveyed, have not been
submitted for publication, L

Quarter-inch sheets compiled from modern one-inch and half-inch
and old style sheets.—During the year 3 quarter-inch sheets were fair-
mapped in the Circle Drawing Office and submitted for publication.

Modern  maferiel available—There are 26 quarter-inch sheet areas
of which the component one-inch or half-inch sheets have bheen published;
of these the fair-mapping of 7 sheets is in hand, In addition to the above
there are 11 quarter-inch sheet areas of which tlre component one-inch or
two-inch sheets though surveyed have not heen submitted for publication.

Special ineps.—During the year the Environs map of Lahore, scale
four inches = 1 iile, the Royal Artillery Practice Camp map of Kutwa-
Mirzipur survey, scale three inches =1 mile, the Guide Map of Mount Abu
survey, scale six inches = 1 wile and the Mussoorie City Map survey, scale
twenty-four inches = 1 mile, were fair-mapped and submjtted for publication.

The colour patterns of 7 Town-guide and Environs maps, scale
twelve inches and four inches respectively — 1 mile; & sheets of the Delhi and
Vicinity, scale four inches =1 mile, were prepared and submitted for
publication,

IIill-ghaded  she¢ls—064 one-inch and half-inch sheets were stump-
shaded and submitted for publication.

Layer guides.—Nil.

Colowr palterns and press order proofs.—Press order proofs and colour
patterns of 107 sheets were submitted for publication. In addition to
these. the yellow and green colour patterns of 16 sheets were specially
prepared aml submitted during the year for future reprint purposes.

Miscellaneous.—The traverse plots of 26 mauzas in 44 sheets, scale
sixteen and thirty-two inches = 1 mile, of the Gonda district and of 17
sheets, scale sixtcen inches == 1 mile, of the Naini Area, Allahabad district,
were supplied and the cost of preparation recovered from the Deputy Commis-
sioner, (Gonda, and the Chairman, Allahibad Improvement Trust, respectively.

For the purpose of reprint, the office copies of 35 one-inch sheets
were corrected and submitted for publication during the year.

The fair sheets of 21 one-inch and 16 half-inch shcets were brought
up to late and submitted for reprint during the year.

62. No. 4 Drawing Office (Southern Circle).—During the
year, 42 one-inch shcets previously surveyed and mapped by parties
were hinally examined and submitted for publication. There are no arrears.]
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Half-inch sheets preniously swrveyed on the half-inch scale and
mapped by parties.—4 sheets were finally examined and submitted for
publication. There are no arrears. ‘

Half-ineh  sheets compiled from wmodern one-inch sheets.—4 sheets
mapped by parties were finally examined and submitted for publication.
The Lall-inch section which is employed on this class of mapping was
transferred to No. 4 Drawing Oflice from the lat August 1921 and has
in hand 9 sheets of which 7 are well advanced and will be submitted
for publication early in 1922.

Modern maderial available.—The waterial for 2 sheets has been
received but the mapping has not yet been commenced. The material for
7 sheets of which the component one-inch sheets are under publication, is
expected shortly. There are 12 half-inch sheet areas completely surveyed
on the one-inch scale but of which all the component one-inch sheets
have not yet been submitted for publication.

Quarter-inch sheets compiled from modern one-inch and half-inch
and old style sheets.—3 sheets were mapped and submitted for publica-
tion. There are 18 sheets in hand of which 2 will very shortly be submitted
for publication.

Modern materinl available.—There is one sheet of which the half-inch
sheets are published or under publication and for which the material has
been asked for and in addition there are 9 sheets of which the areas have
been completely surveyed but of which the component half-inch sheets
have not yet been submitted for publication.

Reprint sheets.—1 "half-inch sheet and 5 quarter-inch sheets were
corrected and submitted for publication.

Colour patterne.—Were prepared and submitted to the Superintendent,
M2p Publication for 59 shects.

Hill-shaded  sheets.—Were prepared and submitted to the Superin-
tendent, Map Publication for 26 sheets.

Layer gquides.—Were prepared and submitted to tlie Superintendent,
Map Publication for 2 sheets.

Triangulation charts.—2 were finally examined and submitted for
publication before this class of work was hdnded over on the 1st May 1921
to the Record Section.

Photo.-zinco. work.—Number of reproductions 257
" ., enlargements 150
" ,, reductions T e 205
,, » Vandyke plates prepared ... 198
. ,, prints pulled ... 11,397

Speetol mops.—A  three-inch military map of Secunderabid and
Bolarum mapped by No, 6 Party is under examination and will very
shortly he submitted for publication. A one-inch map of Shiriz (Persia)
mapped by No. G Party will on receipt of certain information from
the General Staff’ Le completed and submitted for publication. 15 two-
inch sheets of the special forest survey of Hyderabad (Deccan) which
have been mapped by No. 6 Party are under final examination and will
shortly be submitted for publication.

Miseellaneous, —Dreparation of index maps.

The usual  training in drawing and typing was given to pupil
surveyors and pupil draftsmen.

83. No. 5 Drawing Office (Eastern Circle).—During the year,
3 four-inch, 6 two-inch, 28 one-inch and 5 half-inch sheets fair-mapped

€4
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by parties were received in the drawing office, There was 1 one-inch
sheet in hand from the last report, making a total of 43 sheets.

Of these, 42 sheets were submitted for publication and one one-inch
sheet was returned to the party for incorporation and publication on the
half-inch scale.

Half-inch  sheets compiled from modern one-inch and old  style
sheets.—There were 33 sheets under drawing during the year, of which 15
were in hand at Maymyo and 18 in the drawing office. 22 sheets were
submitted for publication, leaving 11 in hand in the drawing office.

Modern material available.—Exclusive of the sheets being drawn,
there are 20 half-inch sheets in the circle, of which the component
one-inch sheets have been published.

Quarter-inch sheets eompiled from modern one-inch, half-inch wnd
old style sheets.—Of the 7 quarter-inch sheets noted as in hand, and one
in abeyuance, in the previous report, 4 have heen submitted for publication
during the .year, leaving 3 in band and one in abeyance pending the
completion of recent half-inch surveys for imcorporation. The fair-mapping
of 1 quarter-inch sheet was started during the year.

Modern material available—There is 1 sheet, the fair-mapping of
which has yet to be undertuken in the circle, of which the component
half-inch sheets have been published.

Special maps.—The fair-drawing ol two sheets of the Syriam-I{yauktan
survey on the three-inch scale, for reproduction, was undertaken by the drawing
office during the year; both sheets will shortly be submitted for publication.

Hill-shaded sheets.—42 shaded sheets were submitted for publication
during the year, including the 7 in hand at the close of last year, There
are No arrears.

Luyer guides.—5 layer guides were submibted, including 2 in hand at
the close of last year. There are no arrecars.

Colour patterns and press order proofs.—Press order proofs for
52 sheets and colour patterns for 53 sheets received during the year,
including 10 in hand at the close ol last year, were submitted [for
publication. There are no arrears. ’

Triangulation charts and iraverse data.—The section formed during
the previous year for the preparation of charts and for the sorting,
numbering, indexing and registering of all computation volumes and data
&ec., in the circle office and parties, prepared and submitted [or publication
10 charts with their pamphlets and data. The preparation of 11 charts of
degree sheets in Burma is in abeyance pending the preparation and
publication by the Superintendent of the Trigonometrical Survey of the
preliminary G. T. pamphlets.

The triangulation charts and pamphlets of 2 degree sheets, for whicl
the preliminary pamphlets have heen published, remain to be prepared
when an officer is available for the work.

84. No. 6 (Simla) Drawing Office.---The .ruy Section has
dealt with the preparation and printing of maps and plans for  the use
of the Army and other Government Departments,

The Nu;‘mﬁy Seetion has been cmployed on the preparation of trans.
froutier maps on the rne-millionth and quarter-inch scales, and incorporating
additional information on those previously published.

65. Bengal and Bihar and Orissa Drawil_:lg Office.— (Imperial
Standard Mapping Section). This section hay been ewmployed as nsual
on (w) the compilation from modern revenue survey material  and
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from other maps and (h) the fair-mapping of the preliminary editions
of modern one-inch sheets in colours pending their topographical revision.
The sheets are completed from old materiai in cases where no modern
work is available.

This section has now heen ddivided into suly-sections each under a
supervisor. in order to more cffectively control the progress of the fair-
mapping through its successive stages.

22 new sheets of Bengal and 8 new sheets of Bihiar and Orissa have
heen fair-mapped and submitted for publication during the year.

This section has also taken up the compilation and drawing of preli-
minary editions of quarter-inch sheets falling in its area and 2 sheets are

in hand.




s WORK FOR OTHER (OVERNMENT DEPARTMENTS.
<to

PART 4. —WORK FOR OTHER GOVERNMENT
DEPARTMENTS.

66. Northern Circle. No. 2 Party.-—A section of this party cow-
menced the traverse survey of Allahabad City for detail survey on
the scale 64 inches=1 mile for the Allababid Improvement Trust.

129 linear miles in an area ol 4,128 acres were traversed and 7R
plot charts prepared at a cost-rate of Rs. 61'5 per linear .mile.

87. Sind NSagar Party.—During the year under report, the party
was employed on completion of the rcctangulation of the Sind-Sigar Doab
in connection with the Punjab Government Canal and Colonization
project, in Mianwili, Jhang and Muzatfurgarh districts and in rectangula-
tion in connection with the Sutlej valley project in Multin district.

Sub-division into 100-acre rectangles was carricd out over the
portion of the Sind-Sagar Doib, remaining over from previous years
comprising un area of 740 wsquare miles. 4,736 rectangles of 100 acres
each were laid out and their corners marked by stones. making a
final total of 50,774 100-acre rectangles over an area of 7,933'4 square
miles for the whole project.

For the Sutlej valley project, snb-division inte 25-acre rectangles
wage carried out in the Multan district in an area of 2704 square miles.
6,922 rectangles of 25 acres each were laid out and their corners marked
by stones. An area of 64735 square miles was also triangulated for
the purpose of laying down corners of 2,400-acre rectangles.

The country in the Sind-Sigar Doab which lies between the
Indus and Jhelum and Chenab rivers, locally known as the ‘‘Thal”, is
a vast tract of sand hills covered with stunted trees, sparsely populated
and mostly waterless. Scatteréd patches of cultivation occur at rare
intervals, surrounding wells, the water of which is brackish and almost
undrinkable. The nrea of the Sutlej valley project is a flat plain, the
portion bordering on the Sutlej river is thickly cultivated but, to the
north, the plain is waterless and covered with dense jungle with
occasional patches of sand.

In addition. a considerable amount of miscellaneous work in
connection with the extension of rectangulation for the Sutlej valley
project was carried out.

68. No. 22 (Riverain) Party.—The party continued the work of
traversing and laying down base lines. 189 linear and 225 equare miles
of muain cireuits, and 3,373 linear and 526 square miles of minor traverse were
executed, 323 theodolite stations of the former and 14,272 of the latter in
258 villages, were fixed. 363 corners of 121 squares in 375 square wiles were
demarcated with permanent mark-stones on both banks of the Sutlej river
in Montgomery district and Bahiwalpur State, to serve as bases for future
survey and demarcation of boundaries and ficlds in the bed of the river.
2,156 plotted and 649 boundary masdvis (settlement mapping sheets) on
the scale of 1;2,640, and 37 four-inch sheets were traced and supplied
in time to the Settlement Officers, Montgomery and Muzaffargarh.
Besides these. 533 boundsry masavis were partly compiled on the scale
of one inch = 220 feet for the next season’s work, and 270 miscellaneous
traces were prepared, all the traverse stations marked during the field
season were plotted on 38 four-ineh sheets.
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The Lahore Town Troversing was undertaken at the request
of the Sanitary (owmissioner, Punjub for the large scale survey of
Lahore and its environs for the purpose of sanitary improvement. It
was commenced in the beginning of February 1921 and was finished
in June 1921.

Three different scales viz.:—

(i) One inch = 100 feet for Lahore Town proper and the
congested areas outside the old city walls,
(i1) Sixteen incbes = 1 mile for the rest of the municipal
area, and
(#i%) Six inches = 1 wile for an area onme and a half miles in
. breadth all round the municipal limit,
were proposed by the Sanitary Commissioner. Traverse lines had to be
run wjth due regard to the scules. It was connected with points of the
Gurhagarh Meridional Series, and with the Ravi riverain traverse executed
in seasons 1912—14. In all, 6,485 theodolite stations were laid down
and 644 linear miles traversed, covéring an area of about 63 square miles.
234 intersected points were also fized. Inside the town the stations were
marked with 9-inch long iron mnails with round flat tops of 2-inch
diameter and outside the town with stones 6 inches X 6 inches X 10
inches with © engraved into the top and embedded flush with the ground.
All the traverse stations and intersected points were plotted on 8 X 8 inch
sheets and 8 traces of the same were made.

Khaur Special Survey.—This was undertaken for the Attock Oil
Company at their request through the Deputy Commissioner, Attock
district. The work consisted in contouring at 10-feet intervals the area
surveyed for them on scale 8 inches = 1 mile without contouring in
season 1915-16 and surveying on the same scale, with contours at 10-feet
interval, the adjacent area in the neighbpurhood -of Khaur village (Attock)
and demarcation of the ‘bound‘arj; of the new area for lease. The
topography was based on traversing and levelling emanating from Khaur h.s.
fn all, 330 theodolite stations were laid out in 109'46 linear miles and
91 intersected points with heights were fixed. Level lines were run in
suitable places to provide suflicient heights for the purpose of accurate
contouring. In all, 43:05 linear miles were levelled and 1,235 stations
were laid down and 80 bench-warks were fixed. The work was commenced
in January and finished in March 1921. An area of 8 square miles was
surveyed. 4 miscellaneous traces were prepored and all the traverse
stations marked and intersected points were plotted on three 8-inch
sheets. .

Lahore “Nazul” Land Swurvey, on the scale of 1 inch—=40 feet,
was undertaken at the request of the Deputy Commissioner, Lahore
in connection with the Lahore city extension scheme. The survey was
haged on the traverse already done in counection with the Lahore town
survey. It was commencel towards the end of August 1921. Tt is
expected to be ftinished in October 1921. 335 acres have been surveyed.

69. Southern Circle.—The survey on the scale of one inch =
tifty feet of 4 bazars areas within the limits of Bangalore Civil and Military
Station is hoiny carried out at the oxpense of the Bangalore Municipality,
and* the total area involved is 524 acres.

A considerable amount of traversing had to be carried out as only
10 per cent. of the old traverse stations could be found. The actual
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amount of traversing carried out was 282 linear miles supplying 825
traverse stations, which works out at 1'6 stations per acre. the average
distance between stations being 180 feet.

The number of sheets involved is 35 and the survey will be completed
by the end of October 1921.

The cost-rates of this survey are shown on page 20.

At the request of the military authorities, an area of 1,121-3 acres of
land adjoining Bangalore, required for a grass farm, has been surveyed
on the sixteen-inch scale at a cost of Rs. 2,300,

T70.-—At the request of the Madras Government, Mr. J. O'B. Donaghey
wns placed on deputation for the settlement of the Mysore-South Kanara
boundary. Representatives of the Madras Government and of the Mysore
Durbar accompanied Mr. Donaghey and about 24 miles of some of the moat
difficult portions of the boundary were settled and a record prepared on
prints of the Madras forest four-inch survey sheets. The work will be
continued during the next field season.

71. Eastern Circle.—In addition to his duties in the Imperial
Department. the Superintendent, as Director of Surveys, Assam held
administrative charge of the Assam Survey Department, including the Assain
Traverse Party, the Assam Drawing Office and Reproduction Office and
the Assam Survey School: he also held administrative charge of the
Maymyo Survey School under the Government of Burma.

72. No. 21 Party.—At the instance of the Government of Burma,
the survey of a small length of boundary in the Southern Shan States
wag carried out by an oflicer in order to settle a dispute hetween two states.

73. Trigonometrical Survey.—At the request of the Punjab
Government, levelling operations were carried out by No. 17 Party in
Lahore City for the city sanitation scheme, (vide page 24). As this was
a special work not properly belonging to the task of the Survey of India,
its cost was (iefrnyed by that Governméntﬁ.

74. Head Quarter Offices.—The tota] out-turn of all extra-
departmental publications uring the year for the Army, for Lecal
Governments and for other government offices are given in Table A of
the Photo.-Litho. Office report on page 35, in the “Tssues” table and in
Table IV of the Map Record and Issue Office report on pages 29 and 30.

In addition to the special maps for other departments which are
wentioned in para. 51(g) on page 28, these extra-departmental publications
include various operation and manceuvre waps for the Army, maps
to illustrate the jourmals of the Ulnited Service [Institution, various
reports of government officials, maps for railway guides, and for posting
in railway carriages, &c. The usual large numbers of weather charts for
the Meteorological Department and of the photogravure and half-tone
illustrations for the Archzeologicnl anil other departments were also
printed. ’

The work entailed by the preparation of originals for some of
these special aps, in addition to their publication, is mentioned in the
reports of No. 1 Drawing Office and of the Engraving Office on pages
31 to 34.

75. Mathematical Instrument Office.—The wmanufacture and
repair of heliographs, prismatic compasses, scales; protractors, &c., for
military departments was carried on during the year. The manufacture
and repair work for civil departments are now again well up to date.

78. No. 8 (Simla) Drawing Office. —In addition to its normal
work for the Army, the Army Section has prepared maps and plans
for the Legislative, Foreign and Political, and Commerce and Industries
Departments.
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