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NOTICE.

MAPS PUBLISHED BY THE SURVEY OF INDIA

are obtamable from the Map Record and Issue Office, 13, Wood Street,
Calecutta, 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.

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

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

40° north latitude. .
2, Su'njeys executed ofter 1905 are classed as “MODERN?”, those PRIOR to
that date are classed as “OLD".
B 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 features. )
(b) The POLITICAL edition represents a map printed in colours, but without
s graduated 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 mape are printed in colours, from mixed or old mrveys. the edition ie styled “PRELI\IIVARY"; and
when pnbl:llmd in black ouly or with hills in brown, the edition is styled “PROVISIONAL" issue,

4. The series of Modern maps are grouped under thres Divisions :—

(I GEOGRAPHICAL, embracing —
*.  (a) SOUTHERN ASIA SERIES, scale 1:2,000,000 or nearly 1 inch
= 32 miles, in LAYERED and POLITICAL editions, size 36 inches
X 24 mches, 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 PRELIMINARY 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),
gize 30 jnches x 26 inches, price Re. 1-0 per copy.

"(I1) TOPOGRAPHICAL, comprising maps on :—
(a) ScaLE 1 INCH = 1 MILE, in the POLITICAL edmon, gize 24 x 19

inches, pnce Re. 1-8 per copy.
(%) Scawe 1 INCH = 2 MILES, in the POLITICAL edition, size 24 x 19

- inches, price Bs. 3-0 per copy.
(¢) ScaLE 1 INCH = 4 MILES, in the LAYERED and POLITICAL edltlons,
size 24 x 19 inches, price Re. 1-8 per copy, and fronr old surveyn as

PROVISIONAL issues, price Re. 1 per copy. : :
NOTE.—~Modern Topographical mape pnnted on linen-backed paper are A, 13 extrs por oopy. Index charts or Eey
1maps to the Geographical and Topographical series are obtainable gratis.



(1) GENERAL MAPS which include :—

(#) GENERAL MAPS OF INDIA, scale 1 inch = 32 miles, in sets of
12 sheets, each sheet 25 x 82 inches, in LAYERED and POLITICAL
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 miscellaneous special maps illustrating Railways, &e.
< _ (b) PROVINCIAL MAPS, on scales 1 inch = 16 miles and 1 inich
== 32 miles.

(¢) DISTRICT MAPS, on soales 1 inch = 4 milss snd 1 inch = 8 miles.
(d) CANTONMENT AND TOWN. MAPS AND OTHER MISCELLA-
NEOUS MAPS, of various scales and prices.
i 5. MAP CATALOGUES csn be obtained at ONE RUPEE per eopy.
6. Maps can be mounted on cloth and folded or mounted onrollers for hanglng, &e.,
at an extra charge. ; ’
7. For partjcular purposes, copies of any map ean be supphed in black or biack .
and brown on request and a special rates. . |

'8, Any map, chart or dmgra.m can be’ reproduced if the applicant submits a
suitable original drawing. Speeial rates exist for such work and estimates can be
given on request. ! oo

. 9. The prices quoted for various maps are exclusive of postage and V.P.P.
. charges. Any further information may be obtained free of charge from the Oﬂicer in
charge, Map Record and Issue Oﬂice, 18, Wood Street, Calcutta.



LONDON.

A Cons'mnm & -Co., 10, Orange Stveet,
Leicester Square, W.C.

P. S. EmIne & Son, 2 and 4, Great Smith
Street, Westminster, S.W.

KeeaN Paui, . TrencH, TrUsNErR & Co,,
68, Carter Lane, E.C.

B. QUARITCH, 11, Grafton Street, New Bond
Street, W.

"Hexgy S. ch & ‘Co., 65, Cornhill, E.C.
GrINDLAY & Co., 54, Parliament Street, S.W.
. T Fisger UNWIN, L'rn., 1, Adelphi Temeé,
w.C.

w. '].‘mcxna & Co., 2, Creed Lane, Ludgate
‘Hill, E.C.

| Luzac & Co., 46, Great Russell Street, W.C.

-~

EDINBURGH.,
OLivER aAND Boyp, Tweeddale Court.

DUBLIN.
E Ponsonmr, Lrp., 116, Gra.fton Streat,

.~ . OXFORD.
B. H. BrLacewgLL, 50 and 51, Broad Street

GAMBRIDGE
. DEIGHTON, BEeLL & Co., L1D., Trinity Street.

ON THE CONTINENT. |

ERNEST LEROUX, Rue Bonaparte, '
Paris -

_ Mnmrms NunOFF, The Hague-

Orro HARRASSOWITZ, Leipzig .
T Germany.
FRIEDLANDER & SoHN, Berlin ‘-}

France.
Holland.

AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLICATIONS.

FOR MAPS ONLY.

LONDON,

EpwaRD STANFORD, LTD., 12-14, Long Acre,
" W.C.

INDIA,

ToAckER, SPINE & Co.,, No. 8, Esplanade,
East, Calcutta.

NewsaN & Co., No. 8, Old Court House
Street, Calcutta.

THE PunsaB RELIGIOUS
Lahore.

-Burmay & Co., Muzaffarpur.

Book Socizry,

TrAORER & Co., LTD., Bombay.

D. B. TararoREVALA SoNs & Co., Bombay.

by

HigenpoTHAMS, LTD., Madras.

ThE CuRATOR, GOVERNMENT- BooRE DErPOT,
Burma, Rangoon.

THACKER, SPINE & Co., Simla.

.

CoCEBURN AGENCY, Srinagar, Kashmir.



- CONTENTS. .~

- PAGE.
: — RAL" ARES— = L—Tntoduetion . S b .1
PART 1—GENE ' REM . I Administration‘snd Personnel ... 3
N TABLH I.—Dmpoeihon of Officers ... &
PART- 2.—WORK OF FIELD PARTIES, &e—
T 1.—TOPOGRAFHIOAL SURVEYS.— ... TABLE II.—Progress since 1905 . .9
' TABLE IIL —Out-tums and costs .. 10
v - Northern Oircle . 13
* . Southerh Cirele. . . .. la
' ~ Eastern Cirole .. 18
[I'—FomesT SURVEY8.— ... Northern Cirde - .. 18
‘ ! Southern Circle R .18
- Eastern Circle. L e .. 19
III.—CAmmnNT AND Lmn—ﬁom Surveys.—No. 20 Party S 21
i - - = Cantonments - e 21
- IV.-THE TRIGONOMETRICAL SURVEY.— Astronomical Latitudes i 22
Pendulum Obaemhons el 22
‘Triapgulation - 22
~*_ Tidal Operations - e 22
;  Levelling - e . 23
' T -~ BageLimes ©° = .. : e <22
‘ - ~ ‘ Magnetic Survey .
. —Gxoummm SURVEYS -AND EXPLORATION.— N e, e 28
PART 3.—0FFICE WORK~— . _
I.—Hzap QuarTER Omm\:a.— ... Map Publication Office T e 27
; - Map Record and Issue Office .. 29
) TABLREIV. —Publications dunng the year 31 '
- No. 1 Drewing Office ., 32
. - Engraving Office. ' .- -3
- ) Photo.~Litho. Office - . D T
| Mathematicsl Tnstrument Office ' .- ... 36
II.—DEBRA DUR OFFICES.— _ s Computing Office R .. 38°
) No. 2 Drawing Office .~ 39
- Fovest Map Office - . 41
III.—Cmors AND Locan DRAWING Omons.— - - e - .. 43 .

~PART 4.—WORK FOR OTHER GOVERNMENT DEPARTMENTS—:' 46

INDEX MAPS (bound at end of ﬁepm).

1, Modern survey and publieation.
2. Publication of n-:odern one-inch geries. : -
" modern half-inch series for Indin. . - -

3.
.i. u o » Quarter-inch ,, 5 ) )
b - . ‘India and Adjacent Countries’ series, scale "_"oﬁ : - .
. 8. ”» Indian sheets of "IaGarteInternnhomle du, Monde,** seale 000 o . :
0
1- . 1 . ¥ ey
» Southern Asia® smes,leﬂeam;m .

] e cinmm = 2Y - - Lt



Survey of  Jndin,

GENERAL REPORT,
- 1921—22.

From 1st October 1921
To 30th September 1922.

PART 1.—GENERAL REMARKS. -
s’ I.—INTRODU:CTION.

1. The main parts of this report, as shown in the * Contents” on
the opposite page, are Part £—Work of Field Parties, dc., summarising
the operations of the fleld parties, grouped under appropriate headings;
and Part 8—Office Work, which gives a brief account of the year's progress
in the head-quarters and other offices. Fuller details of these operations
are being published in Volume XVIII of the “Records of the Survey of
India.” ' N .

2. An abstract showing the progress of the topographical programme
assigned to the department in 1905, may be found in ‘Table II on
‘page 9. From this it will be seen tiat the out-turn of topographical survey
. during the current yesr was 44,604* square miles; and that this brings
-the total progress since 1905 to 625,339 square miles, leaving 1,196,261
_square miles still to be done. ]

8. 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 on which the survey of India
is' based. : .

4. Table IV on page 31 gives a list of the new publications of the
Calcutta Offices during the year. A complete list of departmental publica-
. tions, a'.pa.rt from maps, may be found in the annual' “Records of the
Survey of India”; and lists of mow maps are published in the monthly
“Notes of the Survey of India.”

5. Progress in the Trigonemetrical Survey can only be assessed by a
study of the % Records of the Survey of India” and the special publications
issued a$ Dehra Din. The General’ Report can aitempt little more than
a brief abstract of the locale and nature of the different operations

i i . . .inch scale in
s Excludes 37 square miles surveyed on hulf-inch ecale in 1920 sl'nnd re.surveyed on ono.i
'1921.22, 9 square miles of eight-inch survey, and 365 square miles previousty surveyod on the 1i.inch scale.
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GENEBAL.—INTRODUCTION,

following event.s are notified :—- .
A fair progress Was made this year'in the topographical
. sarveys of this department, the area surveyed this year -
" exceeding that of ‘the previous: year by 4,643 (44,604—
39,061) square miles. Only one topographlcal party which
had been in the field during the whole of the previous
. year remained in recess for the current year. It is hoped
that with the existing strength the prewar average of
over 50,000 square miles will be . attained in the near
future. The field work of the Tngonometnca.l Survey bhad
to be considerably curtailed owing to financial reasons.
Mesars Sher Jang, K., Sub-Assistant Superintendent, and
Lal Singh; B.B, Sub-Assistant Superintendent (retired)
were presented to H. R. H. the Prince of Wales daring his
visit to Dehra Diin on the 13th Merch 1922, )
Major H. T. Morshead, D.5.0., R.E., Was permitted, while on leave,
to accompany the Mounnt Everest Expedition of 1922. - -
Captam H. R. C. Meade, 1.4., and Mr. Bansi Ram, Sub-Assistant
Supenntendent, aecompa.med the Political Officer, Slkkim,
on a journey {0 Bhutdn.
A Survey detachment-has been formed from thet 18th October'
' 1921 for the purpose of earrying out traverse survey in
the Bhopal State.. :
Officers were deputed in connection with the settlement of.
boundaries, e.g., Mysore-South Ksnara, Assam-Bp;ma,, -
" United Provinces-Benares State. '
A purveyor wag deputed to Tibet with Sir H. H. Hayden.
During the solar eclipse in September 1922, observations were
carried out with a view to determine whether the elements
of the earth’s magnetism underwent change durmg the
obscuring of the sun.

.Lieut.-Colonel G. A. Beazeley, D.8.0., R.E., ta.ught his system]

of air sketching to military officers at Risalpur. He also
insfructed officers of the Iraq. admlmstratmn m air-
reconnaissance and sketching.

Lectures on maps and surveys were delivered by Lieut,.-
Colonel C. P. Gunter, 0.B.E, RE, to Intelligence Classes
at Poona and Bangalore.

A permanent executive charge was sanctioned for the Map
Record and Issue Office with effect from the 1Eth September
1922; the number of executive charges reserved for
Class II officers was thus- raised from 10 to 11 (8 of which
are temporary for the present),

There has been an increased demand both from the public
“and Government officials for mops during the year.

A branch office for the convenience of the Caleutta public
has been temporarily estublished in No. 5, Esplanade East,
for the display and eale of departmental publications.

The demand for large scale surveys of towns, &ec., is
continuous. S



GENERAL.~~ADMINISTRATION AND PERSONNEL. ‘8

©-°  IL—ADMINISTRATION AND PERSONNEL.

7. The nctual cost of the department for the financial year ending
31st March 1922 and of the two previous years is shown below:-—

© 1919-20. 1920-21, 1921.22, REMARKS,
R | Re. * Ras.
Gross actual cost el 44,892,352 48,70,530 | 51,48,926° | * These figures
. . . . are not final.
Deduct receipts and credits 20,865,432 15,562,147 | 17.86,351°
Net actual charges ] 24,%6,950 33,18,383 | 93,62,575"

8. Colonel C. H, D. Byder, C.B, C.LE., D.5.0, R.E, administered the
department throughout the year.

9, Of Class I officers :—Bt.-Colonel F. W. Pirrie, c.M.G, C.LE,
LA., rotired, the sérvices of Colonel H. H. Turner, RE., were rep]aced
at the disposal of His Excellency the ‘Commander-in-Chief in India, and
Major O. BH. B. Trenchard, R.E, reverted to the Home Establishment.

Major V. R. Cotter, 1., reverted from deputation to military duty.

" Mr. M. C. Petters was on deputation in connection with the settlement
of United Provinces—Benares boundary from 14th to 24th March 1922,
Mr. J. O'B.- Donaghey was on deputation under the Government of"
Madr&a for aboutf - 2} months. Captain H. R. C. Mende, 1A, was on
deputation to accompany the Political Officer, Sikkim, on hu journey
through Bhutin for about 4} months.

. Lieutenants G. H. Osmaston, m.c, R.E, G F. Heanoy, RE., and
G. Bomford, R.E., have been deputed temporarily to military duty, England,
to attend the Supplementary Course for R, E. officers at Chatham.
Mr. Jagdamba~ Prasad, R.B, was promoted tempomnly from the
Class II Service.
Of Class II officers: —Mr E. G. Hardinge was placed on deputation
under the Government of Assam to take over charge of duties from
Mr. A. B. Smart who finally retired on the termination of his re-employment. -
_Mr._F. C. Saint was dismissed, Mr. J. A. Calvert resigned.
- Mr. W. J. Baker who had been on deputation fo Burma retired
on 4th September 1921: Mr..C. J.” Veale was permanently transforred
under the Government of the United Provinces..

"" Mr. V.”W. Morton was on deputation under the Government of °
Madras for about 4 months and to military duty with the Auxiliary
Force, India, for about a month.

Mr. J. C. St. C. Pollett was on deputation to mlllta.ry duty with the
Auxiliary Force, Ind:a, for about a month. ‘

Messrs. S. R. Kelkar, B.Sc, Mubammad Aslam Chowdhury, B.A., and
C. P. E. Davenport were appointed during the year. .

In the Upper Subordinate Service, Messrs. Dharmu, Dalbir Rai nnd
Masud Kban retired, Mr. Amulya Charan Ghosh resigned, Mr. Kunjs
Behari Lal died, Mr. Gulab Singh has been reverted to the Lower Sub-

- ordinate Service, 3 officers were promoted from the Lower Subordinate

. ~Service and 10 cnndldates were appointed on probatlon 5 of whom
resigned. - :

Mr. Bansi Bam was on deputation to the Assam-Burma boundary

purvey for three months and with the detachment formed to accompany

the Politieal Officer, Sikkim, on !ns Journey through Bhutin for about

4 months. .
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The total strength of the department at the close of the Surveg.r year
was 60® Class I officers, 96+ Class II officers and 821 Upper Subordinates,
besides specialists, clorks, lower subordinates and menials.

10, On completion of its programme in the Southern Command,

No. 20 (Cantonment) Party bas been placed under the administrative
confrol of the Superintendent, Northern Cirele, from the 1st April 1922.

11, The following honours and rewards were conferred during
the year:—

Companion of the Order Colonel C. H..D. Ryder, C.LE, 'n.s.q., R.E.,
of the Bath.— '
Oficer of the Order of Mr. P. A. T. Kenny, a.BE, Extra Assistant

the British Empire.— - Superintendent.
Members of the Order of , L. Williams, Extra Assistant Superintendent.
. the British Empire—
G. A. Normen, Extra Assistant Superin-

tendent.
,» A. J. Bootb, Extra Asslstant Superm-
. i tendent. ~
Rai Bahadur.— -, Jagdamba Prasad, RS, Deputy Superin-
. tendent ( Temporary).
Rai Sahib.— » . Hunuman Prasad, Extra Aseistant Super'm-
' tendent.
y Dhani Ram Verma, Extra Asmsta.nt Superin-
tendent, ‘
' : '» Shib Lal, Sub-Assistant Supenntendent
Khan Sahib.— y Afraz Gul Khan, Sub Assistant Supermten—
dent;, :

Mr. Ram Pmsa.d R.S., Sub-Assistant Supermtendent was awarded an
honorarium of Rs. 500 for sk.lllful withdrawal of his men from the west of
the Hukawng valley during Naga raids.

Mr. V. W. Morton, Extra Assistant Superintendent, has been granted
s commission in the Auxiliary Forcé, India,” as Lieutenant in No. 14
Battery, Royal Field and Qarrison Artillery.

Mr, B. T. Wyatt, Extra Assistant Superintendent, (Bangalore BattahOn), '
has been granted a commission as Second-Lieutenant in the - Auxiliary

Force.
Second-Lieutenant J. C. St. C. Pollett, Extra Assistant Supennten-

dent, has been promoted to the rank of Lieutenant in the Ausxiliary .

Force,

Of the 18 members of the Mussoorie Battalion of the Auxiliary Foree
which won the Reading Cup for shooting this year, the following seven
were officers of the Survey of India:—Messrs. E, B. West, O. N. Pushong,
Major C. H. Tresham, Messrs. L. Williams, A. A. Graham, !C. O. Piecard
and H. T. Hughes, Exira Assistant Superintendents.

12. The following table shows the distribution of officers during ‘the -

year. The names of officers on leave, on deputation to Local Governments,
on military duty followed by leave or on foreign service throughout the
year are omitted.

¢ Including one officer temporarily promoted from the Class IT lermse.
t Including oflicers mfamgnmmdmohhonmhutmlndmgomoﬁmtemmmﬂypmmhd

-

to Class I Service, one officer re-employed and oﬁmmdmmmlnml&vemmenu(empt )

Mr. P, Simpson on depatation to Bihir and Orissa).
1 Including probationers and one officer on foreign dervice,

-



GENERAL.—ADMINISTRATION AND PERSONXEL. 5
TABLE I-—-DISPOSITION QF OFFICERS, 1921-22
SURVEYOR GENEBAL OF INDIA~Colonel C. H. D. Ryder, ¢.R, C.LE, D.5.G. R.R.
Lower

Clase T O fficers.

Surveyor General'a Lt..Col. R. H, Thomas, 0.8,0,, E.E.
Office. Major B. J. Couchman, D.s.o.
' M.C,, R.E.

Class 11 Officers. Upper Subordinates,

Subordinates, .

Lient.-Colonel G. A. Beazeley, p.3.0., RB.E., up to 3lst Ootober 1921.
Brevet-Colonel F. W. Pirrie, €.¥.6., C.L.E, L.A., from 1st November 1921 to 22nd
March 1922,
} Lient.-Colonel E. A. Tandy, &.F., from 23rd March to 15th June 1922.
" B. T. Rich, ¢.LE., R.E, from 16th June 1922,

IS UPERINTENDENT, MAP
~ PUBLICATION—

»

FClase I' Officers. - Class II Officers. Upper Subvwdinates Lower
- .. " * Subordinates, d&e.
Map Publication ............. reeerersassssepassssonees - M 3. Prasad, B.B. &
Oﬂice, ‘Calcutta. ”» Pramadaranjan Rey, r.3.
No. 1 Drawing Major F. F; Hunter, 0.8.0., 1.A. Mr. P. Williams N -
Office, Map ~Rec0r§ w _ V. R, Cotter, 1.A. »» Pmmadamnjan RaE, R.A. .
and Issue Office, & M©J » BB, " ébi“‘vf“‘tCh“d" ote -
b : . ;s C. Wea -
Engraving Office, " A.B. Hunter
Calcutta. s Priys Nath Sar —_
- v F. E‘ Eitohen
N »»  Munshi Lal, 8.4,
" H.T. Hughes

P. C. Mitm, B.A,
Jiyn Lal Saligal
Photo.-Litho. Lt.-Colonsl A. A, MoHarg,

Office, Oaloutta. Msjor F. I. M. King B

Mathi. Instt. Office, Mr. T. A. Ferrier, C.B.E.
Caleutta. -

Bongal & BiBAr ......lwcsrsssimnrmnn NP C. Weotoooccoor.., Mr. Charu Chandrs Biswaa,
& Orissa Drawin .
Office, {Imperi .
Standard Mapping
Section), - . )
N(()).m cg ]?g!.mn% Major L. Q. Crosthwait, LA. ... M: RH ll'}{nlg lslt::lt]:rl:i:inim' My, Sher Jung, K.B. ..ccovenreenn B Em::szn Drafts.
4 Printerms.
Lo 2 Clerkn,
. ] 17 Indian Draftamen.
7] ﬁgRP%géNR‘II:IEgIDREO%% } «Lieut.-Colonel H. Weod, Rr.E.
: i
‘ " Qlass-I Officers. Class II Officers. Upper Subordinates. - Snborﬁgt::;;a Lo
No. 3  Drawing Mr. 7. A. Freemsn ..oooveeeerecress Mr. E. B. West Loivvniis nommmimmiminn s e 43 Surveyors, &e,
Office, Mussoorie. -« w A. A, Grabam
& - Mogimuddin

No. 1 Party,...........
Punjab, Punjab Sintes,

United Provinces.

No. 2 Party,.-..

Central India, Rgjputina

and United Provinces
and Delhi Province.

No. 3 Party,.....cosee
United Provinces and
Nepal.

No. 4 Party,........coon

Onited Provinces.

, Lt G. H. Osmaston, M.C., R.E.
(on prebation).

» & F. Heaney, R.E.

(on probation).

Bt.Liout..Colonel 8. W. 8. Mr. J. MoCruken, M.B.E. ... Mr, Muhammad
Hamilton, 1.8,0., B.E. card

Capt. L. B, Jaskson, 1.4.
? on proba
T.W. R. %nypnrnft, .

"
124

W, J. Normwan, M.C., B.E. :
ft'on).

on probation).
Lt. G. H. Osmsaston, M.C,, B.

(on probation).

y G F. Heaney, B.E.

{on probation).

Major O @, L orson, 1.i.
P . W. B. Ha

yoraft,
i RB.
(on probation).

Mr. M. C. Potters .......

Mr.

A
I\Ynjor
Mr. R. C. Hanaon
, A.J.A. Drake, n.c.i

C.C. Bymne .......
P. A.T. Kenny, 0.B.E,
. M. Talati, L.o.®. ~
C. H. Tresham

1

H. T. Hughes

» 0. D, Jaokson

H. (. Shaw (ve-employed),
veeereer M7, Sher Jang, K.B. .voiesenen. 80 Survayors, &o.

(1]
”
[ 1]
”
-
”
”
”
"

Mubammad Husain Khau,

E.s,
Afrar Gu] Khan, .5,
Mubamwad Khan -
Mubammad Hasan
Jit Singh Rawat

Sijawal Khan

if Khan
-‘Mohammad Jamsed {en probn.)
Mohammad Abdus Sattar
(on probation).

Homin Khban, 57 Su-rnyon, &o.

. 0. Pi K.8.
Doni Chand Puri » Mubommad Hueain
Prafolla Eumar Ghesh, ,, Imam Din
- p.5¢. ,, Afrmaz Gul Khan, K.8.

(on probation), ,, Jaguonath
- + » Narsingh Dar Joshi
- yy DMohammad Jamsed |
(on probation).
Mobammad Abdas Sattar

Mz, E. B. West

H
E.

T3

' 58

o

L. Witlinms, M.B.E.

. H, Johneon

A, J. A. Drake, D.C.M.

. A. Norman, ¥.B.E,
F. C. Saint (disminsed

from 1-8-22),

Mogimuddin

... CaptainJ. H, Williams ...... ...,

’

Mr,

11}
"
"
"
"

(on probation), [

veets srosremennetee s 38 Surveyors, &e.

’

Chuni Lal Kapur............ 36 Borveyors, &e.
Lakslmi Dutt Josht

Vidya Dhar Chopra

Laltan Khan, 1.D.aM.

Mohabat Lal Eohli {(on probn.)

Narayans Chandm Ray,

{on probation}.
. - ., Dnlip S8ingh Gandhi (on probs.)
£ .. Mr. J.H.S8, Wilson ..__.... Mr. Dharmu (retired from 25 Surveyors, &e. *
No. 20 Party..... Oeptein .. Deughts BE = .16 & ¢ Frooh LM Makeri
tary District Lands in - F. W. Smith oo
the 5th, 6th and 9th ' ‘
- Divisions. . Dhani Rem Verms, k.8, Mr, Jamns Prassd, £.8. ......... 33 Traversers, ke,
No. 22 Party,.--...-.. Mr. H. H. B. Hanbyoocooceroem Mr. Dhaui Ram . Ram Narayap Hastir ©
Punjab. < » Gulab Bingh, {rovertod to
' . . _ L. 8. B. from 23.9:22) (a)
) R— . . J. C. C. Lears ......... Mr. Lakehmi Dutt Joshi ........, 17 Surveyors, &c.
No. 93 (Punjab Rect~ Major R. Foster, LA e “,"' G. 0. Bioard " Awrit Bam s
angulation) {old "’ D.N. Banerjee, L.C.R. (
Sind‘fé.gar) Party,- - . . ,
Pungjab. . )
Bhopal . TTAVETBO  ...ccccrmmmisnursissisrssseses Mr. Mays Das Puri, R.8.... Mr. Nabidad Kban ..ucemm. E'I‘mver::)rs, &e.
Detachment. -
n i t, {~} Ezcluding 22 purely temporory men.
(@) Exclndiug‘} gﬁgmmm' o:ntbtfep;:::f e poras B::::%m;:ﬁ:nt. (:z‘.} Excluding 76 purely temporary men. .

(b) Fxcluding

y temporary
. (&)

Excluding 11 puraly temporary meén.
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" GENERAL.—ADMINISTRATION AND PERSONNEL. .

TABLE I——(Continued).—DlSPOSITlON OF OFFICERS, 1921-22.

11

SUPERINTENDENT
SOUTHERN OIRGLE’

L4

Colonel H, H. Turner, R.E., up to 17th April 1922.

Lient.-Colonel C. P. Gunter, 0.5.E., R.E., from 18th April to 29th Ma.y 1922,

Colonel H. H. Turner, R.E. from 30th Ma.y to 9th Avgust 1922,
Inent -Colonel C.P. Gnnter 0.8.2., R.E., from 10th Angust 1922.

3 : . Lower
Class T O_ﬂ‘imc. Class II Officere. _Upper Subordinaies, Subordinates, £c.
No. 4 Drawing M- 7. 8. Nichol .. Mr. E. Claudius .. Mr, B V. harmkao «. 48 Draftamen, &e.
Office, Bangnlore. w J.0'B. Do e . :': R. Ethirajola Nmn ~
No. & Pa.rty ........... . Major F. B, Seou;, Tde aeceene Mz, J. H. 8. Wilson .. Mr. P. 8. Vengusvami ......,..... 87 Burveyors, &e.
Gwahor(‘ cmtml ?dm Captain G. Lennox, 1.4 » E% lgilngli:tir ” ?axln% f;rl:l Yohra
and eu!fa T n Fe e . »
T - » J-A.Calvert, (resigned ,, Mauji Ram Sharma
incer ’ o o1 A on probation).
! sy Mabammad Na ams
, B-A.
(on ;pmbahm) )
) . arty,...... T L:eut.-c l el 0. P. Gunter, Mr. H. B. Simons .....,...... Mr, K. G. Mandanna ............ 26 Surveyors, &e.
Nﬁ,g,ﬁad_ . :o:,n las, 8" B ?éﬁ o " Pollett L gl'hghltw’mmvoh: o
. tain ouglas, R.E. . olle , arayanan, B.A.
Cop (oug pﬂ;bat«m ,’,' E. N. Natesan, _n.A. ! {on y;obatwu}
'. At eneeseees... Major J. D Campbell, p.s.0,, Mr, F. H, Grant wi Mr, K. Namyanssvami Chetti 39 Burveyors, &o.
N.Io!agm?andﬂ,vdﬂﬂ Bio¥ e R.E. » A.F. Murphy » ShibLal, p.8. !
‘Captain G. W. Gemmell, 1., N.8 He mlyer » B i Lal Dube
(oﬂ probnum) » T. 0. Threlfall ,» K. B, Mothanna .
Lieut. G. Bowford, k.2, (on probation) . (on probation).
{on probation). -
. 8 quh.colonsl M. 0’C. Tandy, Mr, M. Mn.hnden. Mudaliar, Mr. H. Namsimhamurti Rao ﬂSmeym &o.
N.?fadm? an Bombay D.5.0., 0.B.E., n..!’ M, A. ,» Shaikh Mohammad Salik ?
Captain J. K.Dong]u B.E. s B. T. Wyatt ” nl Ghafur
(on probation), ,, M. S, Ganess Aigar . Janam Baj Chibbar
. ’ (on probation). -
Traming Sechon .............. e conereons ceeeeerns MT, 8. 8. MeA’F . Fiolding 14 Probationers . ....?...“......sssr oyors and
' ! 1] = - apLls,
LRecmrc.’; Sectiont .vovvurs oo, wedfanna o v Mr, Haji Abdul Rahim, x.B. Mr. Annada Prassd Ghosh ... & Computers, &o,

SUPERINTENDENT
EASTERN OIROLE

]

}Colonel W: M. Coldstream, .

-

Upper Subordinates.

\ Class T Oﬁcera. Class IT Officers. -
Su erintendent's Osptain H. R. 0, Meade, L. ..oovvcermmanseesiinmmiiensinnnanses 3x, Bhambe Rara -
co. {0 nprobwou). i
No. & Drawing ur.W. M. Gorman.......... w M. E. G. Hardin Mr. Jagdeesh-Prasad Vastev
Office, Bhillong. ;on deputation, Amﬁf " B_f:m Ram v
, rom 12.9.29). .
No.'9 Party,.......-.... Bt.Lient. Colenel R, H, Mr. E.J, Bi . Mr. Jagdeesh Prossd Vasta
Beng.l' and Bihdr Ph:lhmore. 0.8.0., R.E. ,, Amar Kﬁ:hnn Mitea » Gggal Lal Mltm v
and Qrissa, Captain R. 8 P( Mnc[vgr;'l l) Iétentt.. choléa;:tl“ . Samllm.rR mlh Kll'
on probation), Captain i tricl y Re n!.n. t-ra.
. Lient. H. A. Bazley, B.E. Mr[. Bhupendra. Na.tfhw S:lha. ’ AT e
) _ {on probation), {on prabahon)
{on probatmn)
No. 10 Party,......... Lieat..Colonel E. T. Rick, My, W.G.Jirbo.. . Mr. Hayat Mubammad, £.5, ..
Upper Burma, c.Ix.,RE , S.F Norman s Phirepdra Nath Saha
Captain O. Slnter‘nc B.E. s 0. J. H. Hart Ram Prasad, B.5.
. \ . (o npro‘atlm). » F.J. Grice ﬂ’mg Pe, A'rll.
'y H. H, Creed
1 1
No. 11 Party,......... Mr.J. 0. Greif . Mr. 0. J. H. Hart.
Lavver Burma, Captain T, M. M. Penney BE: ”r G.E. R. C:ope; - e, Pratul Chandra Sea Gu?at:.
{on probation). n A. V. Dickson » Khan Mohammad
»n Aboni Eumar Sen Gupta
i - ' ) {on prob.::wn;.
NO. 12 Party,........ Bt..Lieut..Col. C. M. Browne, Mr. E. M. Kemny.., Mr, Girija_Sonker Bagchi......
desam, €.M.8,, D.8.0,,R.E. ,, rE&i y uBE. ” tnlChmdeuﬁ:ek
anson r probat
’, Prafulln Chandrs * Suresh Ghn.nd o).
Mitra, .4, hatterjoo, B.86.
N 21 . (on probation),
. urma Mr. . W. Biggieunrrrmuunn.. Mr. 8. F. Norman ..... Mr, Dalbir
Fo:r}estz l:a{"ty} Lieut. L, B. Fite.Gibbon frora 1-7'-215)al (rotired
Blfr’:a. n owar . Captain V. _g gV’nmnght. » Ghulam Basan ;

M H. M. Critohell : .
{on prodation). .

Lower
Subordinates, &e.

- 28 Burveyors, &s.

. 37 Burveyors, &c.

%émym,&m

% Survayou &o.

88 Burveyors, &o. .

20 Surveyors, &e.




* GENERAL.—ADMINISTRATION AND PERSONNEL. . 7
"TABLE I—-(ConcIuded).—DISPOSITI_ON OF OFFICERS, 1921-22,

-

( Lient.-Colonel H. McC. Cowie, R.E., up to 17th October 1921,

2]
_ SUPERWTENDENT OF THE i - ~ E. fm{n?ggi R.E., from 18th October 1921 to 10th
TRIGONOMETRICAL SURVEY ] w _ H.McC. Cowie, R.E., from 11th March to 2nd July 1922,
. ] - Major L. C. Thuillier, 1.4, from 3rd July to 2nd August 1922, ~
Lient.-Colonel H. McC. Cowie, R.E., from 3rd August 1922,

Class I Ofiicers. Clazs IT Officers. Upper Subordinates. Snbor‘?ioinwaa “' .. do
- i ] .
Superintendent’s Lieut.-Colonel R. H. Thomas, Mr, Nanak Chaud Puri, Mr. Lalbir Singh.
fce. D.8.0., R.E, B.A., R.9, .

Major W. E. Perry, M.C., R.E. (Probationers),
(Un probation), s Srinvass Rao Kellar,

Coptain H, B. C. Meade, 1.4. B.EC,

) R.S. P. Moctvor,1.4. ,, Muhammad Aslam ' .

v .
Lieut. G. H, Osmaston, M.C., . Chowdhury, B.A, _
. R.E. ,, C.P.E. Davenport.
» H. A, Bazley, ».E. ' '
w G.F. Heaney, n.B.
G. Bomford, R.B.

Cnﬁ'ta.in G. W. Gemmell, 1.a.

Computing Office. Dr. J. deGraafl Hunter, #.a., Mr. Hanuman Prasad, 8.s. Mr. Sarat Kumar Mukerji ...... 63 Coumputers, &o.
ga.D., F. Inat. P,
o Major C, M. Thompeon, 1.4,

Captain E. A.. Glennie, p.s.0., '
. R.E. 7 -
N?)'ﬂi 2 (]i)rgwin Major 1},‘ C. LTIhuPi:E;r' ll.;. Mr. g. E.sl_). Morton _..... Mr, Rm:u s}{ﬂ:‘ Refloccvienitinenns 169 Druftsmen, &o.
O] oo Bl , R.8. ” - 3. Simone »
Mas, Geo%'ce Debra . » W E, Perty, #.C.,R.E. , Rams Prumd Ray,B.a.  Jugal Behari lal
ap * Captain R, 8. P aclver, 1.4. ,, T.F. Kitchen ” deo Bibari Lal

Dun. - » O.D.Jackson y Kunju Behari Lal (died on
- - »» Nannk Chand Pari, 8rd May 1929).

BE.i., B.8, ,, Sadik Al
»» Asmatallah Khan, .8, ,, Mubammad Hasan

No., 13 Party,....~... Captain H, E. Roome, m.c., RBe v evearesesernoresmmmesessen s sessts. +uxensFERRSR S SRR SRR SRS BRSO B AR e 2 Computars, &o.
(Astronomical). : .
No. 14 Party;i....... Licut..Colonal H. MoC. COMIE, ...eprrermririnseinsorssssssmsseses sessassssssares isasss sessstssssatonsnssnnsss 3 Computers, &o,
{ Pendulum ). B.E.
. Major W, E. Porry, M., B.E,
No. 15 Party,......... Major H. T. Morshead, D.8.0., ..ovvrveivevsveeinnansscsiicsmncnan MR Mubammad Hosan ... 6 Computers, &a.

. . R.E.
My, E. C. J. Bord, v.p.
Bt..Major K. Mason, M.¢,,BE.

»w » B.O. Wheeler, a.c.,

( Triangulation ). -

R.E.
Captain , A. Glennie, p.5.0,,

‘ R.E. ,
No. 18 Party,......... ‘Major C. M. Thompson, t.A. Mr. Hanuman Prasad, B.B. ..... cceersesicecrsocisnresnes teareseienns 21 Computers, &o.
(Tidatj,’ Coptain . A, Gleante, p.8.0,, , D. H. Luxa »
R.B. ‘
No. 17 Party,......... MejorF.J. M, King, 8.8, Mr. G. I 5. B0 coocercere Mr. Esruns Kumar Das, 8.4, 16 Computers, &e
(Levelling)'. Bt.iMajor K. Mason, M.C., R.B. s 0. N. Pushong » Satish Chandra Mnierjee Pu
; Captain E. A. Glennie, p.8.0., ,, Raj Bahadur Mathur, , Pulin Bohari Roy .
) R.E. K S L BA Y, l.l lebt‘i’u‘ll Eulnm
. . Gopalachari, atln mad
- " Savonds Nagy | v Abdul Majia
” " Chuckerbutty, L.c.n. )
No. 18 Party, ......... Mr. BE.C.J. Bond, v.0. ......... Mr. Nikunjo Ronjon Mr. Bidhu Bhusn Shome 1 Magnetia  Ohb-
(lfagnet:c'). . ! . {azomdar ,, Hem Chandm Banerjee, ';_;‘r’l‘:g.:o
n  Jdiya Lal Sahgal B.a. 10 Computers, &e,
NO- 19 P&rty,--------. MﬂaiOl'.v. R- Cd‘aﬁer, j 7 1% N eARATSarere e et aenapeaissrantnngs “llol.lllnollﬂllllllt"-l-l“lloulc“lu-u 1 C]erk, &e,

( Base Line ). . Captain E. A. Gleanie, D.6.0.,
B.E.
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-WORE OF FIELD PARTIES, &c.—TOPOGRAPHICAL SURVEYS. ¢

-PART 2.—WORK OF FIELD PARTIES, &o.

L—TOPOGRAPHICAL SURVEYS.

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

report. They are followed by brief descnptmns of the work of ecach

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 ecale and
consequently accelerate the rate of progress of topographical surveys shown
in Table II below. In order to give a better idea of what work actually
lies hefore the department, it may be remarked that of the area remain-
ing for ‘survey, about 557,000 square miles are likely to he surveyed on
the half-inch or smaller scales.

Table II.—Progress of Topographical Surveys since 1906.

Survey ygm;. Scn‘les of Snrvey. Ncoz‘::‘:l:'n Salil::l]? %’:::';:n TOTALS.

' ' o ) Sq. nﬁlea. Sq.f. miles, Sq. miles. | 8q miles.
1905.06' ... | Mostly 2.inch and 1-inch 6278 | 1660 | 10822 18,200
1906-07 ... ditto 7,519 7,666 8,669 .28.8'-14
1907.08 ...  ditto vl 14,680 9,256 | 12,481 86,217
1808.09 ... ditto w | 18624 | 12,528 | 11,642 42,6902
1909-10 ... Mostly 1-inch o | 28883 | 12,582 9,786 46,101
1910:11 .| ditto oo 27,528 | 18,171 8,218 | 40,817
101112 .. ~ ditto .| 28859 | o115 | 10654 | 4862
" 1912.18 ...| Mostly l-inch and $-inch | 28,192 | 18,849 | 11,886 58,877
1018-14, ...  ditto C | 28082 | 15844 | 14,800 55,786
1914-16 ... ditto w.| 12,884 | 19,288 5,056 86,876
1915.16 ... ditto w.] gles | 17248 6,081 82,842
1916-17 ... - ditte w. | 11,689 11,888 9,728 82,750
1017-18 ... ditto o | 4202 | 12181 9,896 24,779
191819 ... ditto - 509 7,268 6,176 18,048
191920 ... © ditto w| 0145 | 1180 9,420 80,464

1920.21 T ditto e | 14,411 | 14,275 '11,275 89,061 _
192138 .|  ditko .| 1L528*| 21.606t| 11460 |. 44.604
'I't;ta.l areas completed to date .1247,304. ’210,192 167.753 | 625,339
Approximat:e areasg for the whole] 750,000 | 542,800 |528,800 (1,821,800

topographiecal programme. .
Ap%!;fwxigate areas rema.inmg fori 502,608 332,608 |(381.047 |1,196,261 '

& Exeludes 37 square miles snrveyed on half.inch seale in 1920-21 and re-surveyed on one-inch seale in

1921-22, and 9 sgusre miles of cight-inch survey.

+ Exclndes 365 square miles previously sarveyed on the 1-inch scale.

-
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WORK OF FIELD PABTIESF&O.—TOPOGBAPHIOAL '‘SURVEYS.

Table III.—OUT-TURNS of PLANE-TABLING and OOSTS
of Topographical Surveys, 1921-22.

PARTY and LOCALITY.

Charaster of Country.

'

Scale and Class of Survey.

OUT-TURNS
OF PLANE.
TABLING.

COSTS OF
SURVEY
INCLUDING
MAPPING.

Arens
on each
Seale
of each
Claes.

Totals
of areas
on all
Benles.

Total
costs,

Cost-

rates.

REMARES

Bq. mikl.

Rs,

Ra.
por 8d.
mile.

No. 1 Party. -

No. 2 Purty—cen;ml India,
rovinees.
... Half'inch Original Surv
... One-inch Regurvey v
.. One-inch Revision Survey

Oullivated plains, open
Ditto
Ditte

No. 3 Party—United Provinces and Nepal.
High, wooded hlla ... .- Two-moh Original Snrvey

No. 4 Party—United Provinces.

Cultivated plains, congested 1with One-moh Revision Burvey
Cutbsocsed " Siain on ginal Surve
wated plains and dense e-inch
wooded low hills, v o 8

:

-.a

Rajputana  and  United

"vw

Nil

2,694

492
2,425}
- (o)

1,969

3,691}
T 294

Nl

5,611

1,069

3,086

1,654,402

71,604
{a)

1,140,822
)

86,928
(d)

77

784

218

NORTHERN }
CIRCLE.

(a) Cost of survey of
a small fi

wlnch credit WiS
ta.ke:xt in last yg,ar 8
NPO
mi.lec

gether w“);i m;)stz 2;
mapping

sqni?e mk-maer .
taken this year.

N.B.—Last
aren of 8, ﬁ;nm
miles was surveyed
but not mapped
Only arrears of
PTevious years were
mapped. The total
cost~of mrvey;l{:s
a.na mapping 8
aquare miles is Re,
2 ,10,840 ogwi.ug &
cost-rate of Re. 261
per ngnm

() Excludes Ra.

49,747 cost of train.
probationers

: puj Re,
4191 de its.hle to
the Allahabid Im.

vement, Trust,
. 1,198 debitable
to the Executive
Engineer, Western
Junna Re.
666 debitable to
the City Board,
and

Muzsoorie, Rs.
3351 de'bltable to
the Chief Engi eer,
Public Wor
partment,

fo) Inolndes 37
pquare mi
veyed In 192021 on .
balfsinch scale and
regurvoyed in 192].
22 on oneinch
scale,

(2) Excludes Re, 680
dabitable
- Benares

TOTALS; NORTHERN CIROLE:- 11,665 sq. m Rs, 4,53,751




WORK OF FIELD PARTIES, &0.—TOPOGRAPHICAL SURVEYS.

! 1
. Table III. —OUT-TURNS of PLANE-TABLING and COSTS
of Topographical Surveys, 1921-22,
‘ OUT-TURNS COSTS OF
OF PLANE- | ryoryniNg
- ) MAPPING.
PARTY and LOCALITY. Aress | poot )
, °'?s:d“§h of areas | Total | Cost- REMARES,
Character of Country. Soale and Class of Survey. of ench S?al:;l:]i costs. m“f"
Re,
8g. mile Rs. persg. | .
- mils,
SOUTHERN
CIROLE,
|
No. 6 Party—Gualior, Central India and Central
‘ _ Provinces. i
.Tuﬂgla'-alad hills, well wooded Half-inch Original Survey .1 1,846
oultivated plains amd part of One-inch Original Survey o (93,4040 4 amoly saagg| 207 (e Includes 277760
the Milwi platear. One-inch Supplementary Survey 616 P OF [ 9% squaro - miles of
- Pour-inoh Original Forest Survey 14 Indore Btato
Ve Foreat.
.’ -
No. 8 Party—Hyderabad.
Undulating and oultivated coun- Half-inch Original Survey | 6,270 .
try: wooded hills. - Half-inch Supplementary Survey | ges§| /6307116781 178
)
- No. 7 Party—=Madras and Hyderabid.
Openorundulatingmostly cultivated One-inch Original Burvey .| 8810 .
Low scrub covered hills .« TWo-inch Original Survey 888¢ 6,002[1,61.018] 247
Forest-clad hills ... ... One-inch Supplementary Sarvey | 1,949
No. 8 Party-~Madras and Bombay. y
Irrigated and culeaudMle?fu 8118-}1101]: Original Survey . 070 .
gd Ingh j:ofes:;.ldd‘ lis in Une-inch Supplementary Survey 199 4,666(141,174| 80'9 ”‘)-lmhduwor
High hilla rising toaheightof 4,000 One-inch Revision Survey  ...| 5388 n g e tored
foet and open and cullivated : ) suxilinry hoights.
area in Bombay Presidency..
TOTALS, SOUTHERN OIROLE~ 21,961* sq.m. Rs. 547,070 908t 25,0

e

® An ares of 365 square miles provionsly surveyed on tha 1}-inoh scale has been-included.
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WORE OF FIELD PARTIES, M.—TOPOGBAPEIGAL éURVEYB

Table II1. —OUT-TURNS of PLANE-TABLING and COSTS of
Topographlcal Surveys, 1921-22,

OUT-TURNS [ - COoiS OF
~| TABLING. MAPPING.
PARTY and LOCALITY. Arcas | Totals . |
%cﬁe ‘| ‘of arens | Total | Cost- REMARKS,
; onall | ocosts. | rates.. | .
Character of Country. Scale and Class of Survey. °élz':h Beales, .
. Re.
- 8yg. miles. Rs. per 8q.
- | EASTERN
" CIRCLE.
No. © Party—Bengal and Bitér and Orizsa. .
Flat and cultivated plains, congest- One-inch Onginal Survey ... 462
. ed toith villages. 1- !
Opon undulating plains, well One-inch Supplementnry Snrvey 8,287} 8771-]101,180| 8607
populated, varied with rocky . -
scrid covered hills. - :
Rough hills covered with Sal 'I'wo-inoh Originul Smrvey 42 - L ;
Sorest. A
No. 10 Party—Upper Burma. ‘ . .
Densely wooded hills and plaing ... Half-inch Original Survey ...} 8,168 | 8,168 |1,74518| 861 |
No. 11 Party—Lower Burma. - ] -
Hills donsely wooded, rocky woodsd One-inch Original Survay .| 1,980 _
tslands and sca coatt- and 2,150 |1,00,020] 936 (o) Tnclades” oost of
mangrove pramp, ) oineh . foredt
Flat and Willy forest tracts Two-mch Ongmnl Survey e 170 % me, not charge-
' . * | able Forest
) I - - Depn.rf.ment.
No. 12 P&r‘by—dssam - —
Mainly hills, partly open and Half-inch Original Survey - 088 i
3&%“}{ Jungle-clad and plaing - - .
ensely covered with jungls. - 2190 |1,80,187| 819 |a "
Ph;aﬂ;. and hills mainly jungle- One-ineh Origint] Burvey e | 1,182 190 11, (r} . m)ofsfdlgg:m? p:ilnng
L ) - oar-i . 2
Plains denscly covered with jungls Two-inch Originel Survey - 184 “boundary plots.
No. 21 (Burma Forest) Party—Upper and Lower Burma.| -
Dmasl_:'d wooded hille « and flat Two-inch Ongmn.l Survey 147 .
gro o - 000
Wooded hills . . Four-inoh Original Survey - ,_6} 168 153,851 0
Ditto / . Two-inch Original Survey - .:. 25 30
Ditlo  and town of Kalaw Four-inch Original Burvey | ... 14 ) - ) Dmeb? 3 B{ )
) © - forthepnrty
, TOTALS, EASTERN OIROLE:~ 11,480 sg. m. Bs, 8,07,715 “00%t7g.0

t




WORK OF FIELD PARTIES, &¢.—TOPOGRAPHICAL SURVEYS. 18
NORTHERN CIRCLE (vide Index map No. 1),

14. No. 1 Party.—This party was employed on the completion of
the fair-mapping left over from the previous season, comprising 33 sheets
on the one-inch and 7 sheets on the half-inch scale. No detail surveys
were undertaken during the year. -

An area of 2,700 square miles was triangulated, in preparation. for a
topographical survey on the one-inch and half-inch scales. This area
comprises chiefly the tribal tract, in the southern half of the Dera Ghazi
Khan distriet in the Punjab, but extends westward into the adjoining
portion’ of the Marri-Bugti country in Baluchistin. It is  practically
tree-less, and rises from about 800 feet to about 4,500 feet above mean
gea level. Water is scarce and mostly brackish and communications are
few and bad. .

15, No. 2 Party.—This party surveyed an' area of 4,776 square
miles in the Agra, Aligarh, Muttra, Etah, Mainpuri, Farrukhabad, Etawah,
Cawnpore, Jalaun and Hamirpur districts of the United Provinces, 137
square miles in Dholpur State in Rajputdna, 143 square miles in Gwalior
" State and 63 square miles in Baoni State in the Bundelkhand Agency in

Central India’on the one-inch scale, and 492 square miles in Gwalior
State in Central India on the half-inch scale.

The couniry surveyed consists of cultivated plains, for the most part
open and easy, except in a few places where trees were numercus, There-.
was o great deal of broken ground along the banks of the Jumna and
Chambal rivers. The area was devoid of hills. .

Triangulation was carried ofit inn Gwalior.and Datia States in Central
India and in Bharatpur, Dholpur, Karsuli and Jaipur States in Raijputina

~and an area of 6,560 square-miles completed in advance for detail survey
on the balf-inch seale. - .

The traverse of Allahabad city and Mumclpal areas for large scale
detail survey and of demarcated areas of leased land in Twperial Delhi
was completed (vide page 46).

~ 18. No. 8 Party.—This party surveyed an area of 1,969 squnre

miles on the iwo-inch scale in the Garhwil and Almord districts of the
United Provinces and in Nepal. No triangulation was carried out. The
gurvey of the Kumaun hills is being executed chiefly in the interesis of
the Forest Department (vide page 18). The waps are being published
on the two-inch seale.

17. No. 4. Party.—This party, which had been in abeyance since
1017, surveyed sn aren on the one-inch seale of 3,542 square miles in
the Azamgarh, Balliz, Busti and Gorakhpur districts of the United
Provinces, 149 square miles in the Champiran and Siran districts of
‘Bihar and Orissa and 2894 square miles in Nepil, or a total of 8,985
square miles. In- addition, 58 square wiles of triangulation and 133 linear
miles of traversing were carried out in the “Champédran district and in °
Nepal to supply data for the detail survey during the current season.

The country surveyed consists mainly of well -cultivaied plains dotied
over with lakes, marshes and numerous groves of mango trees and intersected,
by several rivers the principal of which are the Gogri, Gandak and Raptl.

. Towards the north-east, the country begins to undulate and the alluvial
' plﬁn gives place to a broken, hilly region which forms the lower slopes
of the Someswar range.
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A revort on the deputation in connection with the disputed boun-
dary between Benares State and the United Provmces will be' found on
page 46.

18. Training.—No pnpil surveyors were entertained during the
yoar. Of those enterained in 1920 and 1921, 13 were promoted unclas-
gified surveyors, 8 were discharged and the remainder have been distributed
to the parties for further training during the coming field season.

No soldier surveyors joired for iraining during the year. Of the
batch reported as undergoing training last year, 10 bave been reverted
to their regiments and, of the remainder, 4 are undergoing their lst
‘period and 4 their 2nd period of training, 1 having been transferred to the
Unattached List.

19. Recess Work.—-The fair-mopping of all the sheets of No. 2
- and 4 Parties was completed before these parties left for the field. The
arrears of No. 1 Party were completed exeept for 1 one-inch sheet which still
had to be examined and A half-inch sheets. These latter were taken over
by No. 3 Drawing Office and 6 of these will be submitted before the
end of the current year. . ,

No. 8 Party's fair-mapping is still in arresrs. The forest work of
this party entails much extra work. A drawing section is remaining in
‘Mussoorie during the ensuing field season and all arrears will be completed
before the commencement of the next recess.

The fair-mapping of the following sheets of the current and previous
season's survey remained for completion on 30th September 1922:—

/8

Sheets on the one-inch scale 26
Sheets on the two-inch scale D e 24
Sheets on the half-inch secale | e, 9
Town-guide -map . 1

Of these, 28 will be eubmitted for pubhcatlon before the end of -
November 1922.

20. Record Section. —Trmnglﬂatmn data for 12 degree sheets
were completed. This section was amalgama.ted with - No. 8 Drawmg
Office from 1st August 1922. :

21, Particulars of special work done by Nos. 2, 4, 20 22 and 23 (Punjab
Bectangulntmn) (old Sind-Sagar) Parties and Bhopal Traverse Detachment
will be found on pages 21 and 46 to 48.

SOIITTHERN CIRCLE (vride Index map No.1),

22. No. 6 Party.—This party surveyed an area of 4,679 square miles
ag follows:~—2,000 square miles in the Betdl, Hoshangabad and Nimar
_ districts of the Central Prownces, 715 square miles in Indore State and 214
square miles in Dhar Stats, both of the Central India Agency, on the one-inch
seale; 1,299 square miles in Indore State, 97 square miles in Dewas State,
" 48 square miles in Dhar State, 6 square miles in Rijgarh State, 22 square
miles in Jamnia State and 54 square miles in the Manpur pargana (British),
all of the Central India Agency, 120 square miles in the Amjhera and
Ujjain districts of Gwalior, on the half-inch scale; and 14 square miles of‘
reserved forests in the Hoshangabad distries, of the Central Prownces
on the four-inch seale,
The - country surveyed consists of jungle-clad hills, well -waoded
cultivated plains, and part of the Malwa pla.tea.u.
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It also triangulated an area of 4,410 square miles in the Central
India Agency, Gwalior and the Central Provinces.

28. No. 6 Party.—-This party completed un area of 6,270 square
miles of half-inch’ original survey and 365 square miles of half-inch
supplementary survey in the Gulbarga, Raichir and Mahbiubnagar districts
of Hyderabad. - ’

690 square miles of supplementa.ry triangulation was carried out in
the Amribad and adjoining reserved forest arens in the Mahbidbnagar
and Nalgonda districts of Hyderabid.

The country surveyed is undulating snd mostly cultivated except
in the wooded hills of the forest areas.

24. No. 7 Party.—This party surveyed an area of 5,950 square miles
- on the one-inch and {wo-inch scales in the Kurncol, Anantapur and
Cuddapsah districts of Madras, and 142 square miles on the one-inch scale
in the Raichlir district of Hyderibad, and triangulated an area of 4,462
square miles in the Cuddapah, Chittoor and Anantapur districts of Madras,

The country surveyed is generally cultivated open expanses of level
or undulating land, rocky serub covered hills and the forest-clad ranges
of the Nallamalais and Erramalas. '

25. No, 8 Party.—This party surveyed 4,555 squure miles on the
one-inch scale. OF this ares, 1,169 square iles fell in the Madura
distriet of Madras and consisted of about equal proportions of ,irrigated
and culiivated plains and of the high forest-clad Palni and Sirumalai hills ;
of the remaining 8,386 square miles, 2,626 square miles fell in the
Poona, Koliba and Satira districts, 663 square miles in Bhor State and
97 square miles in Phaltan State in Bombay; this area included
portions of the Western Ghats rising to a height of 4,000 feet and the
more open and cultivated area to the -east of the Ghits. Poona and
Kirkee were included in the area surveyed.

268. Training Section.—The section cowmprised five of the 1920-21
class of Upper Subordinate probstioners who had beem kept back for
further training in plane-tabling and nine Upper Subordinate probationers
recruited this year wlio joined in October as well as 20 pupil surveyors
recruited during the year.

The preliminury training of the pupil surveyors in drawing and in
plane-tabling on two and four-inch scales in the neighbourhood of Bangalore
was continued up to November when the section took the field.

_ During the field season the 2ud year Upper Subordinates completed
their traiuiné in ‘plane-tabling and were nll posted to various circles in
May 1922. Of the 9 new Upper Subordinate probationers four resigned
during the field season and five completed their course in plane-tabling
and - triangulation. Of the 20 pupll surveyors 6 resigned or were dis-
charged as unsuitable and 14 completed their plane-tabling course.

On return to recess, 2 more pupil surveyors were allowed to resign,
the remaining 12  continued their troining in fair-drawing and were
posted to parties in the cirele in October 1922. The 5 Upper Subordinate
proba.honers completed their training in travereing, levelhng, computatmns
and drawing and after passing a final examination in October 1922 were
posted to various circles.

27. Recess Work.—21 one-inch sheets out of 50 surveyed during
the year under report were received in the circle office up to the 380th
September 1922. All the remaining sheets, except ome which will be
+ partly resurveyed, will be fair-mapped before the close of the recess season.
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Six original half-inch sheets out of 8 surveyed during the year were
received in the cirele office up to the 30th September 1922. The remaining
9 gheets will be fair-mapped before the close of the recess season.

Besides the above 4 special forest maps will be completed by No. 5 -
Party before the close of the recess season. : T

There sre no arrears of drawing from prevjous season’s work.

. 28, Record Section.—Six triangulation pamphlets and charts were
prepared and submitted during the. year. Data for 8 degree sheets were
compiled in pamplilet form and preserved in the section. All triangulation
and traverse records were re-indexed. Data were extracted and supplied
on cash payment to & private individual.

EASTERN CIRCLE (videIndex map No. 1)

29. No. © Party.—This party surveyed an area of 8,771 'square
miles on the two-inch and one-inch scales in Bengal and Bibar. In .
Bengal the work fell in the Howrah, Midnapore, aud Twenty-four
Parganas districts of Bengal and in the Bhagalpur, Monghyr and Santal
Parganas districts of Bibar. L. '

The area surveyed in Bengal lies on both sides of the Hooghly river,
and is flat, and densely populated and that surveyed in ‘Bihar-is well
populated, undulating and generally open, with small areas of rocky
wooded hills, - S

An area of 540 square miles in the neighbourhood of Patna was
traversed for detail survey next season, the work falling in districts
Mugzaffarpur, Patna, Saran and Shahabad of Bibar, o

An area of 1,600 square miles was triangulated in the Orissa
Tributary States. B - .

80. No. 10 Party.—This party surveyed an area of 8,168 square
miles on the hali-inch scale in the unadministered area lying. between
- the Patao and Myitkyina districts of Burma and the Lakhimpur district
of Assam. Triangulation was attempted to the south-west of the area
surveyed but could not be proceeded with owing to the. hostility of the-

Nagée, The whole area is covered with dense jungle and, except in the’
Hvukawng, consists of steep and intricate hills rising to 8,000 feet.
The Hukawng i8 a broad level plain crossed by numerous streams, its
altitude being about 650 feet. - ) '

381. No. 11 Party.—Survey operations were continued in Lower
Burma. In the Mergui district, on the mainland and in Sullivan  or
"Lampi island and numerous small islands along the coast, 1,980 square -
miles were surveyed on the one-inch scale. In the Amherst district, 170
square miles of reserved forest were surveyed on the two-inch scale.

The country surveyed on the mainland consists of a Hensely forest-clad
ridge, rising, in places, to 2,000 feet in elevation, connected in the northern
portion of the ares with the barrier range along.the Siamese frontier and
- terminating at its southern extremity in the high promontory of Victoria
Point. Mangrove swamps and mud flats form the cosst. The numerous
i:]aids 0:, the Archipelago are thickly wooded, with steep rocky shores
roken by occasional sandy beach vy in si rocks

to peaks of 2,000 feet. d ) % tnd vary in size from  more-rocks
i 32. No. 13 ?al‘tY-—Thia party surveyed an area of 2,199 square
miles on the two-inch, one-inch and half-inch seales in Assam, in the

districts of Cachir, Nowgong, Sibsagar and. the Niags Hills and
Manipur State. '

-

in
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An area of 3,376 square miles' of triangulation snd 277 linear mileg
of traversing (covering an area of 1,017 square miles) . were carried out
in the district of the Niaga Hills, Mnmpur State and the Sadiys Frontier
Tract, in advance of detail survey. )

The area surveyed was hilly, ranging from 400 foet to 6,000 feet,
approximately; almost the whole of it was covered with dense forest.

33. No. 21 (Burma Forest) Party.—The work done by this
party is included in that shown under Forest Surveys, Eastern Circle,
pages 19 and 20. Lo

- The area: over. which operations extended is hilly, rising to 5,000
feet and covered with very dense forest growth.

34. Training.—This was carried out in No. 9 Party and in the
Maymyo Survey School.

In No. 8 Parly results were encouraging, an average out-turn of
68 square miles of survey being obtained from each pupil. In all, 2
military _officers, -1 Upper Subordinate officer, 1 soldier surveyor and
12 pupil surveyors were under training of whom 3 pupil surveyors have
been discharged as unlikely to become good surveyors.

At Maymyo results were less satisfactory. Since the school was
formed in December 1920, 70 pupils, mostly Burmans, have been under
training for different periods. 31 of these have been discharged use
unlikely to become surveyors, 4 absconded or resigned and 6 were
" discharged- or resigned after having been trained and drafted to parties
and only 15 are sufficiently trsined for ordinary field work. The experi-
ment of recruiting Burmans to train as surveyors has not been successful
snd-it is proposed to close the school from November 1st when the few
partially trained pupils still at the school will be attached to parties to
complete their training.

35. Recess Work.—The sheets whlch had to be drawn by the parties
of the ‘Ragtern Circle dunng the recess genson numbered 58 including 7
gpecial forest cheets and 1 sheet in arrears from the previous year's
‘drawing. ' By the 30th September, 6 of these sheets ‘had _been received
in the circle office and all the remaining sheets will be received and sent
for publication before the beginPing of next recess season.
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IL—FOREST SURVEYS. '

/

86. ‘Details of the topographical survey of reserved forests
execated by field parties of the Survey of India during the year under
report, sre given below. In the majority of cases, the surveys were
carried out on the scale of 2 inches to a mile, but oceasionally the 4 inches
and 1 inch to & mile scales were adopted. Boundary surveys were made
where required, and plots prepared on the 4-inch seale.

- . . -
- . -

NORTHERN CIRCLE.

87. ‘United Provinces. Kumaun Forest Circle.~In the North

Garhwal, Central Almord, and East Almorda Forest Divisions, reserved

!

forest “areas of 158, 22 and 861 square miles_respectively, were surveyed _

on the 2-inch scale, thus completing the survey of reserved forests in the -

two latter forest divisions. - .

SOUTHERN CIRCLE:

38. Central Provinces. Nor,therﬁ Circle.—In the Hoshangabad

- Forest Division, the .following reserved forest areas, totalling 13-764
square miles, were surveyed on the 4-inch scale :— :

Name of Block X Aren in
or Extension, : - square mileg,
Joga Ealan A LT . aes en 1°769
Bichola Extension B: s e e 07259
" w 0 " e . e 0168
Indpura ,, D we 107204
Lokartalai , E e e 0088
‘. w P « 07149
o % G y . 07819
St " » H Laan 07251
Budhimai ,, K 0°189
Dimdadeh ,, L - : 0183

Total .. 187764

39. NMadras. IT Forest Circle.—In the South and West Kurnool
Forest Division, an ares of 596 square miles was surveyed on the l-inch
scale in t}m Dudrala Reserved Forest and of 24163 square miles on fhe
2-inck scale in the under-mentioned reserved forests :— ; '

-

Name. ’ ‘ Area m
Gadidensduga . qurg'glm '
Loddipall_e ses . 2'60
Yaparlapide 13'88 .
Voddaman w189
Ramallakota PR “ene e - 8 -

- Yemboyi - e e e -4°69
Lanjabanga o e 6'00
" Extension - o 85
N. Dhone {part) - e © eee 75':85
Rangdapuram A and B A e e 885

Carried over 59.62.

L4
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Name. - ' Area in
square miles.
Brought forward - 59762
Betamcheria - L e . e 14’08
Piinem - 86°05
Gani Yeou o e 6548
, Owk and Extension (part) e e 4116
Giddalore Block1 - 495
T n 2 oo - e 10712
Yedanads P vaen e I'87 -
Mittapalli : e 4788
Alamur ) [ [ e 028
. Rémavaram . s 870

-

Total .. 241'¢8

III Forest Circlo.—In the North and South Cuddapah Forest
Division, a total area of 44’77 square miles was surveyed on the 2-inch
scale, of the under-mentioned reserved forests :—

N . - A.Yﬁﬂ n
ame square miles.
Dhodiyamn A . - e 6'15
’ T B o emT . 348
- Gandikota N l . s 1'97
: 8 - 8'89
. - Bhanikotamale ] o s 16'60
Dottadapalle (part) » aus 8’58
Ma.]ni&i Kﬂntﬂldimmi en Y an 8'79

Penber . vou 0'06
' ' Total .. 44'77

EASTERN CIRCLE..

" 40. Bibar & Orissa. Bih8r & Orissa Forest Circle.—In the
'Santal Pavganas Forest Division, an area of 1 square mile comprising
the Kelhari closed Block was surveyed on the 1l-inch scale, and areas of
2 and 40 square miles of the Balghora closed Block and the old Reserve
respectively ‘were surveyed on the 2-inch scale. -

4]1. Assam. Western Forest Circle.—In the Cachir Forest
Divigion, an area of 96'57 equare miles of the Langting Mupd Forest
 Reserve was surveyed on the 1l-inch scale, the scale of 2 inches to the
. mile, on which a portion of this reserve was surveyed last year, having

been reduced to 1-inch 'with the comcurrence of the Conservator of
Forests. ’
Eastern Forest Oircle.-—In the Nowgong Forest Division, areas of
1025 and 15 square miles of the Lumding and Kaki Reserved Forests
respectively were surveyed on the 1-inch scale, and the whole of the
Dhansiri Reserve amounting to 74-14 square miles was surveyed on the
2-inch scale, .

In the Sibsager Forest Division, the whole of the Rangipahir
Reserved Forest amounting to 34 square miles was surveyed on the
2-inch ecale. | : '

" 42. Burma. Northern Forest Circle.—In tbe Mansi Forest
Division, the survey of an ares of 3'8 square miles on the 4-inch scale
completed the survey of the Mode Reserved Forest.

-~
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Central Forest Circle.—In the Meikiila and Southern Shan States
Forest Divigions, areas of 26 sguare milés on the 2-inch and 18 square
miles on the 4-inch scale were surveyed in" the Eubyin and Kalaw
Beserved Forests Tespectively. "In the fc{rmer reserve, 87 linear miles of
its boundaries were traversed.

Tenasserim Forest Circle.—In the West Salween Forest .Dwmon,
(New Thaton Dwmon), 250 lipear miles -of the boundarles of  the
following reserves were traversed: Kalemataung, =Martaban, Da.nu (fuel),

Eyosein, Wetwundaung, Bilin, -and Pabein.
' In the Ataran Forest Division, areas of 64-85, 104 8, and 0'8 square
miles of the Kyonkawun, Kysikkamaw and Tagundaing Reserved Forests
‘regpectively were surveyed on the 2-inth scale. -

Delta Forest Circle.~In ,the Bassein Forest Division, 47 square

miles of iriangulation and 299 hnear miles of traversing were carried ouf
in the Chaungtha, Mezali, $inma, Myittaya and Thitpok Reserves, and
146'9 square miles of surveys on the 2-inch scale as follows :—

, Bhwemyindin Reserve w98 aquare miles,
Podqw o oy . o - 208 »”
Kyeintali " . e " T - 848 "
Bitsayan » e - 205 »

+ Ohaungtha =, R - e e 265 »
Unclassed Forest -~ w ITT . -

- Towl - 14690 . .

. -
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IIL—CANTONMENT AND LARGE SCALE SURVEYS.

43. No. 20 Party.—During the year the party completed the survey
- of Bangalore, Deoldli and Ahmadibid cantonments on the sixteen-inch
scale, and in.addition, a considerable area sround Deolili on the six-inch
scale, to illustrate proposed military extensions. The remaining portions
of the bizir areas in Bangalore were completed- on the scale of one inch
to fifty feet, a8 well as the bazirs in Deoldli and Ahmadabad .on the aixty-
_four-inch_scale.

3194 linear miles of traversing and 96-83 linear miles of le\?ellmﬂr
were completed in conjunction with these surveys at a cost of Rs. 23766
and Rs. 18-90 per mile respectively. -

The f.m:-ma.ppmg of the following cantonments has been completed
during the yéar «—Pallavaram, St. Thomas's Mount Poommallea Velichi
;and West Hill. 39 sheets have been submitted to press; of the remainder,

comprising 96 sheets, 46 are nearly ready and the rest well in hand.
' The out-turns and cost-rates of the several classes of survey aré ag .
follows :—
1. Sixteen-inel, original,-2,064s acres @ Rs. 455 per acre.
9, Sixzteen-inch, revision, 3,461 acres @ Rs. 104 per acre.
& Six-inch, original, 40-2] square miles @ Rs. 190-22 per square milé.
4. One inch to fifty feet, original, 65'63 acres @ Rs. 9-82 per acre.

' 5. Sixty-four-inch, original, 48:36 acres @ Rs. 1629 per acre.

" 6. Sixty-four-inch, revision, 5800 scres @ Rs. 1391 per acre.

The average daily out-turne being:— - .

822, 10'15, 57:60, 066, 220, 1-41 ‘acres, respectWely

The total areas fau-drawn, with cost-rates, are as follows :—

1. 4,636-00 acres on the sixteen-inch seale @ Rs. 385 per aere.

-2 2010 square miles on the six-inch scale @ Rs. 13457 per

square mils.
8. _ 7500 acres on the one inch to fifty feet scale @ Rs. 196-76
: per acre.
4, 66600 acres on the sizxty-four-inch scale @ Rs. 7 39 per acre.

Afphabetlcal List of Cantonments and Military Stations- surveyed and
pubhshed in modern style, on the scales of 16 and 64 inches =1 mile,

. up to the end of 1921-22.
(1) Agra - Ca.ntonment. (24) Kslka Cantcnment.
(2) Aurangibad do. (25) Eamptes do.  and Bazin
. (8) Bakloh - do. (26) KEarichi Port Trust (Manors)
(4) Balin or Thath {Dathousio) Gn.mp area. (27) Landour Cantonment,
(5) Bannu Cantonment. (28) Meerut do. and Bazlr,
(8) Chaman do. =~ _ (29) Nasirablid do. do.
{7} Chitril Station. (80) Nimach do. do.
(8) Dehra Din Cantonment. -'(81) Peshiwar do. do,
9 Deoli N do. - . (82) Quetta do.
{16) Drezinda-  Out Post. ’ (88) Quetts Fort.
{11} Drosh Cantonment. (34) Quetta Civil Btation,
{(12) Dethi New  do. . (85) Rajkot Cantonment.
{18) Erinpura do. (86) Rawalpindi do.
(14) Fort Lockhart. . (87) Ssharanpur Remount Papdt.
(15} Ghairat Station. (88) Sandwar Cantonment,
(16) Guna Cantonment. {89) Saugor do.
{(17) Hangu do. - . (400 Sinlkot . - do.
(18) Hapur (Babiigarh) ' Remount Depbt. (41) Simla Indian Infantry Lines.
(19} Hosfiir do. (42) Sitibaldi  Fort (Nagpur).
{20) ~ Jandola  Out Post. ’ 48) Thal Cantonment.
{21) Jatts de. ! (44} Topa do.
(22) Jhelum _Cantonment. - {45) Zam Out Post.

{28) Jollundur do. . .
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Iv—THE TRIGON OMETRICAL SURVE_Y.

GEODETIC OPERATIONS. ;

44. No. 13 Party.—Astionomical.—Dmiﬁg the year .‘a:v:antggi: \
was taken of the fact of _Bt-'Major K- Mason, MG, B.E. tel'll‘lﬁcott
© ihor survey work, to get this officer to carry out Talc
' g::;:iolz for latitude at four stations of _the Kashmir tna\ng\uyatwn;
namely = tri, Poshkar Zebanwan and Reban. The observ'ations at the
two (::f;f; ;vere of ;:he nature of revis-iO.n, 'fih?: eatlier o::e?j:&ti:onst :fv
those two stations, in 1860, having given mdlcatlons: of & ee.t? }1;: 3
instrument used, with the result that the values of. l'atltude thgn o a?e
have always been looked upon with some suspicion. The computation
of this work is in hand but the resulis are not yet available. _
‘ The peréonnel of the party were “employed ?'t Hendquar!:irs offices
i ical Survey. .
) tht::ﬂg;:?:rlz’arty.—gendulum, No. 15 Party.—Triangula.tiom
and No. 19 Party.—Base Line Operati_()ns.—No field operations were
carriod out by these three’ parties, the personnel ‘being employed at .the
Headquarters offices of the Trigonometrical Survey. - -
" 48, No. 18 Party.—Tidal Opgrationg.—Tidal registrations were -
carried out during- the yesr by means of self rogistering tide-gauges
at the following stations:— ‘

[
- i -

- Date of Date of | Number of .
Stations, commencement | closing of yeara of -REMABRES. -
of observations. | observations.| observations-
. L] . -
’ b .
1, Aden o | 1879 s | SR wgrking *ig - *Wth atall
. . 1868 - - 1880 = ith &
2. Ewtchi ... « {11881 ... |Btill working| 41 }5“ . tide-gauge.
8. Bombay(Apollo Bandar) ] 1878 - .. " 44 - L
4, Bombay (Prinee's Dock) | 1888 m 33 ).
. - 1880 1890 1 } i .
5. Modras ... *** I'] Restarted 1895 | Still working| 27 87 , "
6. Kidderpore we{ 1881 wl 11
7- Blmgoon sea 1880 . e " 4%
. 1880 - 18686 . 8]
8. Moulmein | | Restarted 1009 | Still working| 18 ;} 1o
9. Port Blair oe| 1880 L. " 42 |

In addition, the actual times and heights of high and low-water at
Bhaunagar, Chittagong and Akyab were observed by wateh and tide-pole,
under the supervision of the Port Officers, a ,monthly record - of the
observations being forwarded to this office. .'-

Hourly readings of the height of the water,- determined by a t.ide-bole,

were_taken at Basrah throughout the day and night, and were supplied

" to this office weekly by the Director, Inland Water Transport, Mesopotamia. ~
The observationg for the year, commencing -1st January 1921, were reduced
by the method of l}armonie analysis and the constants thus deduced were
used in the computation of data for the Basrah tide-tables for 1923.
' T?de predictions for the 1923 tide-tables for the Indian ports,
mch#mg Basrah, were carried out by ‘mesns of the tide-predicting
machine set up at the office of the Superintendent of the” Trigonometrical
Survey, Dehra Din, where, subsequently, the tables. were ‘published.

’ —
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Tidal regisirations have been carried ount satisfactorily at nine
observatories, except in the case of Bombay (Prince’s Dock). Registrations
will be discontinued at Prince’s Dock, Bombay, which observatory will,
however, be kept open by the Port authorities for their own purposes.

During the past year these observatories were -all inspected.

47. The following table shows the annual and decadal percentages
of error in the predicted times and heights of high and low-water at

the nine stations, where observations have been taken by self-registering
~ tide-gauges :— ) P

Y

-

PERCENTAGE OF ERRORS IN PREDICTED TIMES AND HERIGHTS.

- AT OPEN COAST STATIONS. AT RIVERAIN STATIONS.
g “IN TIME. In HElGmT. g IN TIME, IN HEIGHT.
- =

) & - )
Tour, | B| Within | Within 8 | VB | 5 ( withia | Wishin | Within %
. % |15 minutes| inches of’ :m:':“ *8 [15 minutes | 8 inches of :m';:’:l:

3
'E of actvals. | actnals. springs. | 8 of actuals. | actuals. oprings,
g ‘n.w..—nw. HW-—-LW, l'l.W.-—_I..w. E HW-—LW. nw—~LW. HW-=LW,
1912 6| 82 82 | 9f 98 | o7 o8 | 4| 70 658 | 74 62 | 94 @
1013 61 83 82 | 97 97 | 98 99 | 4| 88 55 | 70 58 | 94 88
1914 6| 77 79 | 96 97 | 08 93 | 3| 75 67 | T1-556 | 03 ®4
1615 8 82 82 08 98 96 o8 | 3| 78 68 78 87 | 94 03
1916 61 61 62 | 96 97 | 96 09 | 3| 81 68 | 78 o2 | o8 87
1917 861 75 12 96 98 96 97 3] 78 @b 89 64 92 88
1018 6| 83 82 | 97 97 | 97 o6 3} 76 68 | 68 65 | 90 s9
1919 6| 78 75 | 96 97 | 97 o8 ) 3| 74 66 | 70 69 | 98 92
1920 6) 82 81 | 94 97 | 97 98 | 3| 76 66 | 64 62 | 80 88
1921 6j 77 72 04 97 97 -09 | 3| 74 o8 71 93 94
Aversge of | . 1

tenyears, || 80 7 {96 97|97 o |..| B 6|7 e ]2

- 48, Tide:prsdict'ing machine—This machine was  received from
the National Physical Laboratory, Teddington, England, towards the end
of September 1921. After necessary repairs had been carried out, it
was erected at Dehra Diin; the predictions for the - 1923 tide-tables
being comploted by the middle of Auguet 1922. .

" 49, No. 17 Party.—Levelling.—Four double and three special
detachments were employed during the past season on the levelling opera-
tions summarised below :—
(@) In Bengal and Bikdr, for the Nadid Rivers Scheme.
(¢) From Dhuliin to Jangipur.
(42) From Tinpahir to. Barharwa.
(b)- In Bengal, for the Irrigation Department.

(i) From Calcutta, via Bardeat, Husaindbid, Jessore and Jhenida

to Chuadanga.
- (%) From Jessore to Birdsat.
(¢) In Bikar.
(3) From Jhirsugra to Purilia. '
In the Central Provinces and Uniled Provmcea.
(#3) From Jhinsi to Saugor. - -
(#4é) From Garhmuktesar to Aligarh.
These lines were levelled to provxde ‘a cross connection between the
old level knes..
i (d) In Bombay, for the Sukkur Barrage Project.
(¢) From Shikirpur (Sind) to Kambar,
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. (#) From Wariaso to Rato-Dero. '
+ "(#4i) From Madad Chandia to Mehar. - | .

(iv) From Ruk to _Sehwan. ° .

-(v) From Daur fo Lundo.

(vi) From Shahpur to Mahrabpus.

(vit) From Tando Alihyar .to Hyderabad (Smd)~
.  (vi#i) From Robri to Jam Sahib. ) ..
e) In Bombay, for the Nira Right Bank Clma.l Seheme '

(4) From Nira Bridge to Bhatgar. \ A o
(i) From Nira Bridge to Zalki. ) R
* (f) In Bombay, Punjob and Rijputina. , -

(i) From Viramgim to Rajkot.
(¢) From Rajkot to Jorys. .
(ii) From Jorya to Shlkarpur (Cutch}
(tv) From Shikarpur (Cutch) to Navanar. _.‘
o, (v], From Navanir to Na.khtamna ) . .
* " (vi) From Jacobabad to Shikarpur (Smd) :
{vit) From Shikarpur (Sind) fo Rohn .
{viii) From Rohri_{o Reti. ] - -
(iz) From Reti to Khanpur. . P _
(). From 'khinp!u- to. Bahawalpur. . LT
(i) From Bahiwalpur to Muldn.
(xii) From Multin to Jhang: L
{@iit) From Khanpur t6 Islimgarh. .
ra:w) From Islsmgarh wia Sheo, Barmer, Ba,lotra. and Luni
* Jimetion to Marwar Pali. - - >
(wv) From Surat to Dhalin. - -
These lines were levelled in accordance -with the procedure prescnbed‘“
for high precision work, and form lmes 102, 104; 105 and 113 of the
new loval net of Iadia. . oo
{g) In Bomba.y , S : -
() From Nandgaon to Ahmadnaga.r, via Manmid
(i1) From Sholapur -to Bijapur, via Zalls, o
These lines were levelled to form _eross - connectlons bei‘.ween Jmes
of the old net. ' C - ,
(h)_In Punjab and Kaskmr . o
" (4) From Wazirabid to Suchitgarh. . 7 -
(1) From Sichitgarh to Islamibad. . :
These' lines ‘were lovelled to complete the eircuit taken mto Kashmir
in season 1912-13. , y
The total out-turn consisted of 1, 452 miles of primary levellmg and
2,195 miles ‘of .secondary levelling; of this 1,383 miles of secondery 1°v011mg'

‘'were executed a.t the request of Lo»al Governments, Irrxga.tlon Depart- -
wents, &e.

MAGNE‘I'IC \SURVEY.

50. No. 18 Party. -—Magnetlc.—Tho declination, honzonta.l force -
and vertical force magnetographs continued’ in operation throughout the-
yoar at "the Dehra Din and Toungoo observatories, and daily absolute
magnetic observations were taken regularly by the observers in charge. -
The obeervatories were visited during the field season and observations,

consisting of declination, dip and horizontal " force, were taken for the
comparison of instruments. - |
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- The Kodaikanal and Alibig observatories, under the control of the
Meteorological Department, were also visited by the officer in charge of
the magnetic party.

Observations at Repeat Stations.—Magnetic observations were taken
this field season _at- the six repeat stations—Quetta, Karichi, Bina,
Dibrugarh, Barrackpore and Waltair; these statioms are visited annually
to supplement the 5-yearly observations at all repeat stations, taken in
order to obtain reliable determinations of the snnual changes in the
magnetic elementa.

Publication of the wresults of the magnetic survey.—The final
reduction of observations taken at observatories, in the field and at repeat
stations, to the epochs 1909-0 and 1920-0 is very nearly completed and
it is hoped that the tables of the results and the necessary maps &e.,
most of which have already been sent to press, will be ready for pubhea-
tion about the middle of 1923.

Special observations,—In response to an appeal by Dr. L. A Bauer,
Director of the Department of Terrestrial Magnetism of the Carnegie
Institution of Washington, addressed to magnetic observatories in all countries,
for co-operation in special simultaneous magnetic observations in connection
with the Solar eclipse of the 21st September 1922, magnetic observations
weré taken at the Debra Din, Toungoo and Kodaikanal observatories.
Declination, dip and horizontal force were observed at Dehra Din, but
at the Toungoo and Kodaikénal observatories, where the observatory
staffs are small, only declination observations were taken. The three
observatories were favourably situated within the shadow belt of the
eclipse and it is hoped that the results of the observations obtained ia
India will be of value to Dr. Bauer in his investigation of the effects

of the eclipse.

: The magnetic elements at the observatories.—The computat:on and
tabulation of the values of declination, dip, horizontal force and vertical
foreo for the three observatories, Debra Dan, Toungoo and Kodaikanal,
for the year 1921,. have been ecompleted; the mean valuea of these
elements derived from all days, excluding those of great disturbances,
aro given in the table below:—

. MEAN VALUES OF THE MAGNETIO ELEMENTS AT THE OBSERVATORIES IN 1021

Latitude . .. | Horizontal | Vertical

Observatory. & Dip. Declination.) @0 Foroce.
Longitude.
o+ « | e« | ¢ leaes|cas
’ 30 19 19N
Dehra Dan } N 46 42 E 1471 *32045 *33025
{18 3 BE
, 18 66 45N
Toungoo ‘ } N23 70| W 0208 30182 16704
96 27 3 E .
10 13 50N .
! ) N 4 835 W 1642 37832 03071

Kodaikanal -
: |77 21 4 E)
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V.—GEOGRAPHICAL SURVEYS AND EXPLORATION.

51. Qeographical Surveys in- Bhutan and Tibet..—
Captsin H. R. C. Meade, 1A, snd Mr. Bansi Ram, Sub-Assistant

Superintendent, accompanied the Political. Officer of Sikkim on a mission
to Bumtang to confer the insignia of the G. C. I. E. on His High-

ness the Maharija of Bhutéin.
Leaving Yatung on June 20th, the party reached .Bumtang on the

20th of July and returned by the Manlakachung La Pass through the
southern portion of Tibet by the Yamdo Tso lake to Gyantse, where
it arrived on the 27th of August.

Aress aggregating 6,500 square miles were plane-tabled on the scsle
of one inch to 4 miles, the work being based generally on triangula -
tion carried out during the journey. ] :
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PART 3.—OFFICE WORK.

IL—HEAD QUARTER OFFICES.

MAP PUBLICATION OFFICE (vide Index maps at end).

52. Brief reports of the work carried out during the year under
review in the six offices administered by the Map Pubhcatmn Office are
given in paras. 54 to 58, 66, 67 and 81.

53. 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.

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

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

(d) (i) Geographical maps on the 11000 000 scale (about
1 inch = 16 miles).

(1) 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 ssme and smaller scales.

(¢) Special maps.

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

(a) Topographical maps on the one-inch scale.—Dunng the
year 95 modern gheots bave been published.

Index map No. 2 at the end of this report shows the progress made
in the publieation 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-INCE SHEETS PUBLIBHED.

Years of publication. Northern Bouthern Esstern Total

Clircle, Circle, Circle. .

1906-07 fee ¢ 4 | ver &
1907-08 - e e 16 15 42 53
1908-09 . . . 36 39 &8 142
1909-10 T2 41 89 182
1910-11 51 38 25 115
1911-12. 68 33 58 156
.1912-13 104 60 38 222
1913-14 7|, 38 49 |- 18
1914-15 97 48 9 * 1564
1915-16 85 ud &0 204
1916.17 | ... 23 . 40 22 86
1917-18 s v 18 12 13 43
1918-19 ver s 32 19 6 57
1919-20 s 15 37 52 104
1920-21 ses " 15 11 19 45
1921.23 v 20 46 29 85
Totus! published ... 726 548 549 1,623

Probable number of one-inch sheets
which will not be published owing
to the area covered by them being
included in the progremme for
survey and pnbheot.:on on the half-

inch scale ... . o11 364 473 1,048

Approximate number rewaining for

publication . 315 a7 | 1,015 - 2,447

] Approximate number of public one- |

inch sheets in India ... 2,152 2,029 2,037 6,218
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In addition to the above, preliminary editions (in colours) of 17 ome-
inch sheets, prepared from modern revenue surveys, have been published
during the year pending their topographical revision.

47 modern one-inch, 9 preliminary editions of one-inch, and 79 old
style one-inch shests have been reprinted during the year.

(b) Topographical maps on the half-inch scale.—Iadex 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 factical
map of Indis, 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 :—

NUMBER OF HALF-INCH SHEETS PUBLISHED,
Years of publication. Drawn from Surveyed on .
component . . Total.

one-inch sheets, | DMI-inch scale.
1914-15 . <1 !
1916-18 © e . 21 4 25
1918-17 50 6 56
1617-18 59 8 65
1818-19 vor 26 4 30
1919-20 . 31 8 39
1920-21 §9 2 81
192122 .. 76 7 82 -
Totals 321 38 . 359
Approximate total iumber of hn.lf-

inch sheets in India ... e 1,630

14 modern public half-inch sheets have been reprinted during the year..-

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

Index map No. 4 at the end of 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:—

NvuuBER OF “DEGRER" SHEETS PUBLISHED.
Years of publication. Northern Southern Eastern T
Cirele. Circle. Cirele. otal.
1911-12 2 1 4 7
1912-13 3 1 1 5
-1013-14 4 3 2 9
1914-15 1 3 3 T
1015-18 vee 1 4 5
1916-17 1 3 4
1917-18 .- 4 4
1018-19 3 8 1 -
1919-20 - 4 4 8
1920-21 1 e eee .1
1921-22 . 1 3 8 10
Totals . 17 15 39 71
Approximate number of “degree” aheots
in Indin " - 170 140 140 430
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1 prehmmary sheet in colours from comparatively modern sarveys
has been published and 14 are in hand. ]

In addition to the above, 8 modern and 2 preliminary public
quarter-inch sheets have been reprinted during the year.

- 39 quarter-inch ‘sheets have been prepared in No. 1 Drawing Office
from the old engraved quarter-inch Atlas:sheets brought up to date and
published (in black' only) as provisional issues; and 12 6f such sheets
which were published previcusly have been reprinted during the year.-
These “provisional” quarter-inch 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 3 new sheets of this series have been published, 6 sheets
have been engraved and 13 sheets have been reprinted.

(i) La Carte Internationale du Monde.—(Vide Index wap
No. 6).—A full descripiion of the genesis of this series was given
in the General Report for 1913-14; 2 sheets of this series have been
published during the year. 12 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.

(f) General Maps on the same and smaller scales.—The
engraved plates of all these maps have heen corrected and brought up to date
as far as possible during the year.

(g) Special maps.—The annual edition of the Railway Adminis-
tration map (on the scale of 1 inch = 64 miles) has not been published
during the year; three provincial maps and the map of India and
Adjacent Countries (on the scale of 1 inch=232 miles) have been reprinted.

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

5 “Town-guide” maps, and 4 Environ"" maps on the scales
12 ‘inches = 1 mile and 4 inches = 1 mile, respectively, have been
pubhshad B

The “Town-guide” maps published during the year are those of
Allahzbid, Benares, Ferozepore, Lahore and Peshiwar.

A map of Mount Abu on scale 6 inches — 1 mile has been-
published and a city map reprinted during the year.

54. Map Record and Issue Office.—A larger number of requisi-
tions and enquiries for maps have been received both from the public
and from Government Officials than" during the previous year, resu]tmg

. in larger sales.

The value of map issues was Rs. 3,41,488 wlnch may be compared
“with Rs. 2,11,014 in 1913-14. This increase is due to improved manage-
ment, advertising, and increases in the price of the maps.

Demands for our new Catalogue of Mape have been so heavy that
all copies printed in 1921 are exhausted, and a revised edition is under
preparation.

A Class I Officer has been attached exclusively to this office since
3rd March 1922, and a great deal of sorting and re-arrangement has been
effected. One notable economy has been the conversion of large numbers of
obsolete maps into envelopes, oﬂice forms, &c., for the use of the depart-
ment, instead of selling them off as waste paper.
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_ . A branch office for the convenience of the Calcutta public has been
temporarily establiched st 5, Esplanade East, for the display and sale
of departmental publications.” The resulting increase in sales has so far
been most satisfactory.. . _ .
A system of ‘enclosed steel shelves for storage of mapse is urgently
needed and & emall beginning in this direction has been made. .
An Office. Manual of Instructions for the conduct of business in the

Map Record and Issue Office was slso published during the year.

1ssues.—FroM THE MaP RECORD AND IssUE OFFICE, 1921-22,

-

On Casa Pay-
. | Ox Book TRANS- | MERT (TO PRI-

' ¥ER (TO GOVERN- | VATE 1vi- | FrREE I8sUEs. TOTAL.
MENT OFFICIALS). [DUALS AND MAP| .
. AGENTSB). . -
. YEAR,
Number Number Number| Number
of Value of Valve | _of Value of Value
Printed | Rs. | Printed| Rs, |Printed|- Rs. | Printed | Ra,
Copies. Copies. Copies. Coples.
1 gopat:lt- 71,841 | ‘17,757 46,560 | 49,560 | 60,061 | 65,169 177,262 .‘1,93,486
°P 7 -
A MEPB. - . ) ) v
Extra- N
1921.224 de
mental . » - . . ’ .
P:'iblicu- 1,151,191 5,382,753 | 69,190{ 12,516 7,751 2,734 1,218,132 | 1,48,002
| Hons. . .- - F

Total ... (2,222,632 (2,10,510 | 104,750 | 62,076 | 87,812 |68,908 | 1,305,304 | 3,41,488

#920-21 -| Total ... |1,693,868 | 2,08,402) 136,728 | 59,568 56,824 | 28,175 | 1,787,420 | 2,094,146
1919.20-| Total ,.. | 1,271,851 | 1,66,623] 136,971 | 55,468 | 77,034 | 50,859 1,485,866 | 2,73,150
1913.14-|Total ...[ -..... 94,630 | ..., |58,832| 56,491 |57,643( ... 211,014

Note :—The figures for 1913-14 were obtained by combining those for issnes made by the Photo.-Litho.

- Office with those for the Msp Record and Issne Office as in that year both offices issued maps, -

* These figures include 26,850 diugrams, value Bs, 3152, issued by the Photo.-Litho. Offige,
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Table IV.—Publications received in Map Record &

-

Issue Office, during the -year 1921-22,

A.—From the Calcutta. Printing Offices, (including the

Engraving Office).

-
.

Survey of India Genersl Fort. 1820-21. Perice Re. 2 or ds.
Gntal e of Maps pu

-hook of Topography, Chapter VI, 1922. Price Re. I or 2.
Survey of India Copy Book of Lettering, 1921, Price Ra. 3-8 or 7».
A Description of the Burvey of India Small Scale Maps (Gratis).

CPNEY

by the Survey of India, 1921, Price Re. 1or 2a.

! NUMDBER
. OF DIFFERENT MAPS | )
OF EACH CLASS Number of
Cluss of Maps. Seale. REGRIVED. sheats | Value.
New Reprinte printed.
Publica- | and New
tions. | Editions.
. DEPARTMENTAL.
GENERAL MAPS. Ra.
Maps of Indis ... | Various 1 1,000 500
GEOGRAPHIOAL MAPS. .
May of India and Adjacent Countries | 1*==32 miles 2{ 18,000) 18,000
- Southern Asin Series ... 1:2,000,000
India and Adjacent Countries Series 111.000.000r 3 13 7,200 10,800
La Carte Internationale du Monde |1:1,000,000) . 21 600 800
TOPOGRAPHICAL MAPS.
Quarterinch, Modern ... ... |I"=4miles) = 12 217 23,535 | 32,489 .
Do. {Prely vee [1"==4 miles] - 1 2 1,250 1,875

- Do. . (Provl oo [1"=4 miles 40 - 15 13,000 18,450

Half—lneh Modern v-s |1"=2 miles 87 21 53,870 98,805

g’rely) .o [1"=2 miles ... .

One-mch v (1"=1 mile 99 57 74,090 | 1,08,185°

Do. Prely.) . e |1P=1 mile . 17 ] 10,000 156,000

Do. Provl.} we 1°=1 mile 1 250 375

. 0ld Style sheats . | Various’ 79 16,230 27,204
’ 4 -

- SPEOIAL MAPS. -
District Maps o [17=4 mil
Administration Report Maps es |1"==8 miles 3 670 267
Provincial Maps ... | Various 3 1,885 2,133

. Plans of Cities and Cmtanmenta ...\ Various 10 4 8,970 12,3891
Index Maps . ... |- Various 76 | 107,628 12,433
Mlscellnneous Maps i + .| Various 56 il 81,479 17,948

Total . . | 828 | . 818 | 368,474 | 3.75,880 .
EXTRA-DEFARTMENTAL.
Maps ..} Various 233 59 197,186 069,238
Plans and disgrams ... ... | Various 1,801 41 | 248,271 28,087
- INustrations venies 185 1 57,989 10,698
Miscellaneous 2 I 233 ' 11| 822,712 | 41,134
Total ...[ ... 2,452 , - 212 [1,824,188(1,39,052
Grand Total - 2,780 ‘ 528 [1,690,632(5,14,032
B.—From the Trigonometrical Survey Office, Dehra Dun.
Various ... «r| Various 12 18 1,336 9,625
C.~LETTERPRESS.
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(b) Press order proof corrections have been inserted on the (.)rig.inal
fair sheets of 177 topographical sheets after publication
Corrections to ten more sheets are in band.

(¢) The original of the G4-mile Bailway map of India, map of
Indis showing districts and provinces, and six other
miaeellanaouh maps were brought up-to-date and sent

_ for reprint. '

(d) 57 fair and print original sheets and contour patterns of
various epecial maps were taken in hend during the
year under report. 50 sheets have been completed and
gent to press snd seven are still in hand. Thess
indude maps prepared for census, railway, industrial,
military and other dep;a.rtments. Trace originals of 43
maps have been prepared for military purposes.

(¢) Minor™ corrections to 2,122 stock copies of modern maps
were carried out for the Map Record and Issue Office.

(6)- The Office Copy Section.— . :

) (¢) Additions and corrections received from various local authori-
ties, have been entered on the éxisting “office copies”
of 2,686 published sheets. 589 “office copies” of
newly published or reprinted sheets have also been
‘prepared during the year.

(5) The miscellaneous work of this section includes supply of

- authenticated copies of revenue and historical maps,
revenue date from field-books and other records to officials
sad private persons and checking of area statements on
fair ¢heets against Auxiliary Tables and keeping a record
of these areas. '

(T) The Examining Section.—This section is responsible for the
examination of the sheets drawn by other sections in the office and
also for the general scrutiny before publication of a large number of sheets
drawn in other circles and drawing offices. '

1668 cases affecting 227 sheets have been examined during the year.
' Seven cases affecting thirteen sheets remain in hand.

In addition to the above current work, this section supplied scientific
data to various officials, kept up corrections to Imperial Gazetteers,
examined projections on copper plates’ of sheets in the Engraving Office,
¢hecked geograpbical names in various Survey of India publieations,
examined proofs of diagonal scales and of the Index to Chapter VI of the
Topo. Hand-book, drafted corrections to various departmental hand-books
and border specimens and carried out other miscellaneous work.

- b6, Epgraving Office.—(1) Engraving Section.—The Engraving
Office has been employed on the following during the year:—

(@) India and Adjacent Countries, ecale 1:1,000,000. Of
eleven sheots in hand, six have been completed and sent
for publication, one is under final examination and the
remaining four sheets are all well in hand. No new
sheets were projected. S .

(8} La Carte Internationale. du Monde, seale 1:1,000,000. Of

" soven sheets in band, two have been published, three
are well advanced, and the remaining two are in hand.
- Two new shests were projected. |
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(¢) Southern Asia Series, scale 1:2,000,000. Of eight sheets in
hand, two (Colombo and Madras) passed through final-
examination and were sent for publication, four sheets
are nearing completion, and the remaining are in hand.
No new sheets were 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 symbols of all the 1 inch
=82 miles index sheets have been made more prominent.
A “cover for the Copy Book of Lettering has been
designed and engraved. Office copy corrections have been
completed on twelve plotés of the niap of India and
Adjacent Countries, scale 1 inch =32 miles. Corrections
and additions to 1/4¢ M India are in hand. A new large
tint plate bas been ruled for the Photo.-Litho. Office,
size 40”_x 27”. A number of titles has been engraved
on photogravure plates for the Photo. Society of Indin,
and the Geological Survey. Twenty-one district maps
and the 3" plan of Colcutts have been revised and
brought up-to-date. A half-anna pestage stamp was
drawn for H. M. Mint for reproduction.

(2) Copper Plute Printing Section.— 29,876 impressions were i)ulled'
.during the year compared with 32,502 during the previous year. 37%
were scales and charts, 327 photogravures, 317 India Atlas shects -
and miscellaneous. About 487 of the entire output was for extra- .
depertmental purposes: In the Electro-typing Section 76 plntes ware
dealt with.

57. Photo.-Litho, Office.—The number of maps prmted in the
Litho. Branch is considerably larger, though the number of pulls ie
slightly less, than was the case last year, but the out-turn may be taken
as normal under post-war conditione.

The out-turn of the Type Section has fallen very considerably as
compared with last year. This fall is in the main due to the fact that a

. large proportion of the work done has consisted of hand-books, &e.,.
entailing heavy work on compositors, w1th the result that the machines
have often been idle. _

The out-turn of the Process Engraving Section shows a small rise,
‘the smaller number of half-tone impressions being more than ‘made up for
by the incrersed pumber of line-block impressions.

During the year one new proving prees driven by an electric motor
has been installed and is working well.

A new process for obtaining pbotographically the tmts on double
‘Jined roads and in water formations has been worked out and perfected
by Shaikh Ghulam Nabi, in charge Powder Process Section. This process
is found particularly useful in the case of complicated sheets.

—
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The follwing tables briefly summarise the work of the office during the

" last 3 years:—

TABLE A.
~ - WHOLE PHOTO.-LITHO. OFFICE.
1 2 3 4 5 - 6
. YValue of NuuBER OF SHEETS PRINTED.
* Cont of
Year. g out-turn at Depnrt- Other than
office cost-rates. owntel. | Dope | Total
R, R, - .
* 1919-20 * 2,290,643 4,190,638 786 3,118 3,904
1620-21 2,70,193 4,771,830 625 2,646 3,171
1921.22 3.05.038 5,37,636 686 2.993 3,659
* Does not inglude coet of chemicals, paper, &o., obtained from England.
TABLE B.—LITHO. BRANCH.
R 3 4 ] 5 6 7
- Number of Number of Number of TyrE SEcrion OUT-TURN.
Yea impressions half-tone lino-block - ; —
T. pulled in impressions impressions | Pagesoritems| Copies Impressions
) Litho. Branch.;  pulled. pulled. published. printed. pulled
1919-20 3,013,622 122,522 '727,256 4,656 1,564,652 2,742,58¢ |
1920-21 3,736,999 237,978 501,265 3,429 §,034,962 3,609,532
1921.22| 3,5643.470 90,633 745,670 2,864 | 933,391 | 1,766,319
TABLE C.—PHOTO. BRANCH.
1919-20, 1920.21. 1921.22,
Negatives . 6,638 5,786 5,864
Zinoe plates ... 9,161 7,891 7.3956
Photogravure plates '
M‘hm bloeks e 1 3544 490 475
Line blocks _j[

58. Mathematical Instrument Office.—During the year (from
" 1st April 1921 to B81st March 1922) there was an increase in the
demands made on this office for inetruments, &c., (vide item 1 in para. 2
below), and the Store Section of the Office made a profit of Rs. 47,044
againet a profit of Rs. 35,681 in 1920-21. There was however & decrease
in the value of work done (vide item 6 in para. 2 below) and a loss of
Re. 38,910 occwred in the Workshop - Section of the Office against a
profit of Rs. 26,798 in 1920-21, but takiné the two sections together
there was a .net profit of Rs. 8,134. Mr. Ferrier, the permanent Officer
in charge, was on lesve wp to 6th September 1921 and Mr, S, Wood-
house acted for him up tp that date, and Mr. P. A. Hughes acted for the
latter as Officiating Worke Manager. The loss in the Workshop Seetion
was chiefly due to the following reasons :— ’
" (@) Formation of an Optical Section-under an Assistant Optical
Manager, (Mr. R. C. Malcolm), on Rs, 800 per mensem

who joined the Mathematical Instrument Office early in
April 1921.



OFFICE WORK.~HEAD QUARTER OFFICES.

87

() - Retention of the services of Mr. F. C. Lee (pay Rs. 500

per mensem) for a period of 8} months after the arrival
of Mr. Malecolm pending the termination of his agree-
ment. Mr. Lee was employed on nueeellaneous work

during this period.

‘(¢) Decrease in the demands on the Workshop by public oﬂicea

for repair and manufacture work.

As- regards. (a)—The Optical Section is doing a great deal oE
very useful work for the military department such as repairing range-
finders, binoculars, telescopes, compasses, sight dials, &c., in addition to
the usual optieal work for civil departments. In connection with the

- above this section is training a number of young Indians in optical work.

‘This year (1922-28) the out-turn under these heads is much better
and no further loss on account of this section .is anticipated. When this
section is well established, it should prove very profitable.
2. The following table shows the usual comparative figures for the

last 3 years:—
1919-20. 1920-21, 1921.22,
R, Rs. Rs.

1. Total issues to Public Offices a8 shown in the | §,54,859 4,74,911 5,832,768
Profit and Loss statements of stores. :

2. Value of repmirsa to instruments received for 48,002 96,089 1,18,4456
repairs and returned in serviceable condition, ,

3. Value of instruments received from Government 51,503 70,484 58.743

‘ Officers when no longer required.

4. Book value of the stock of ingtruments, &e., in| 4,086,059 5,06,988 6,901,499
Serviceable Stores.

5. Book value of the stock of instruments, &c in 79,057 1,07,878 1,265,646

Repairable Stores, '

8. To value of work done in the Workshop .| 8,67,343 4,81,808 4,20,408

7. Valug of inatroments manufactured in the Work- | 1,95,007 1,82,644 1,76,123

. shop for Berviceable Stores. X

8. Value of instruments purchased locally 70,276 41,003 11,296

9. Valueof instruments and materials obtamed from 1,57,694 2,098,796 - 4,568,016
Eungland through the Director General of Stores. .

10, Average No. of employees and their psy .| No. 5991 No. 618 No. 628

- - - Rs. 1,28,770J|Rs. 1,177,656/ R8. 1,003,868

3. During the year the stock of all the three stores (the Service-
able, the Repairable and the Material Stores), was twico taken a3 usual
and the discrepancies noticed were duly adjusted.
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II-DEHRA DOUN OFFICES. - -

- TRIGONOMETRiCAL SURVEY OFFICE.

. 59. Computing Office.—Professional Paper No. 18, “A criticism -of
Mr. R. D. Oldham’s Memoir, The Structure of the Himdalayas and of
the Gangetic Plain, as elucidated by Geodetic Observations in Indis,” by
Lieut.-Colonel H. McC. Cowie, R.E., was published during-the year. It is
pointed out in this paper that, owing to the assumptions and limitations
introduced by Mr. Oldham in his calcnlations, the conclusions drawn by
him do not serve o simplify the problem of the Indo-Gangetic trough.

A large amount of computation and compilation was done in complying
with both departmental and non-departmental requisitions. Special mention
may be made of .the gegdetic report compiled for submission to the
first General Conference held at Rome in April 1922,

Data were compiled for the prediction of tides for 40 ports for 1923
by means of the tide-predicting machine,

In addition, the tide-tables for 9 riverain ports for 1923 were. com-
pleted from the diurnal charts.

The t{riangulation executed by Btf.-Major E. O. Wheeler, M.c,, R.E.,
during the Mount Everest Expedition was computed, and the triangulation
copnecting the Madras Longitudinal Series with the Cuddapah triangula-
tion was adjusted.

The preparation of a revised and extended 5th edition of the Auziliary
‘Tables of the Survey of India is in progress. Part III of this edition has
béen eompleted, .and a small stock printed. '

The revision of Chapter III (1914) of the Handbook of Topography
is almost complete, but the publication is likely to be delayed owmg to
pressure ‘of work in the printing office.

279 requisitions for data from deparimental and mnon- departmental
officials were complied with.

Triangulation pamphlets covering 60 degree sheets were printed and
50 issued in the course of the year.

Levelling pamphlet No. 62 was printed and issued, and levelling
pamphlet No. 63 and the Mesopotamia levelling pamphiet are under
reprmt

. Type Printing Seemon —The following were printed during the year:— -

1. Records of the Survey of Indis, Volume XV, 1919-20.
2. Memoir on "the Maps of Chirese Turkistin and Kansu
(Sir A. Stein, K.Q.LE.). )
3. Explorations in the Eastern Karakoram and the Upper
. Yarkend Valley (Lieut.-Colonel H. Wood, R.E.).
4, Tide Tables for Indian Ports, 1923,
5. 60 Tnangulatmn Pamphlets.
6. Levelling Pumnphlet No, 62 and addenda or shps to Pamphlets
Nos. 34, 35, 89, 40, 45, 47, 53, 54, and 72.
7. Auxiliary Tables, Part III.
Appendix to Levelling® of Precision.
9. The Auto-stereo plotter, a translation from the French of
Paul Corbin. (Lieut.-Colonel H. MeC. Cowie, R.E.).
10. Note on the stage reached by the Geodetic Operations of

the Survey of Jndia in 1920 (Liout.-Colonel H. MeC.
Cowie,. R.E ).
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11. The following also are in hand :—
. (3) Records of the Survey of India, Volume XVI, 1920-21.
(¢i) Handbook of Topography, Chapter II, ( Revised).
. " (#4i) Author's Catalogue of Books of Trigonometrical
' : Survey Office Library.

Obsswatomes ——Meteorolog-lca.l observations were continued as usual, and
the Omori Seismograph was in operation throughout the year.

. Photographs of the sun were taken on 275 days, the sun, being
obscured on the remaining days of the year,

Pregervation of Trigonometrical Stations.—T745 stations were repaired
by district officers at a eost of Rs. 4,943. Ouf of 861 districts from
which reports were due, 22 failed to make returns. .

60. No. 2 (Dehra) Drawing Offico,—During the year under
report the work of this office was carripd on principally by six sections
“but a seventh section was formed towardg the end of the year.

(1) The Triangulation Chart and Cantonment Section.—Deala with
the fair-drawing of trinngl_llation, levelling and index charts, and the
publication, reprint and correction of cantonment plans. In addition. to
the ordinary work of this section, 36 maps, charts and dmgrams were
"dealt with and sent to press and 149 sheets hand-coloured.

(2) The Compilation Section.——Deals with the compilation and fair-
mapping of geographical maps on different scales. Tweo fair sheets on
1/M scale shown as in hand last year were completed and sent to
press. Six sheets of rough compilation on 1/M seale were in hand
at the end of last year, two more sheets were received during the year;
of these two have been compiled and are being fair-mapped, two sheets have
been sent to Caleutta to be engraved and four are in hand. Of the rough
-compilation of sheets on the 1/2M acale, four were in hand at the end
" of last year; two have now been completed and sent to Calcutta to be
engraved and two remain in hand. Four sheets of stump-shading were in
“hand at the end of last year, and five more were taken up during the
year; out of these seven have been completed and two remain in band.
‘The fair-mapping of four of the seven half-inch sheéts, which were in
band at the end of last year has been completed and they have been sent
to press and three remain in hand.

(8) The Stein Section.—Deals with the' fair-mapping of Sir Aurel
Stein's explorations in Chinese Turkistan and Kansu in 1900-01, 1906-08
and 1913-15. Forty-three sheets of this series had already been pub-
lished at the end of last year, three sheets have been published this
year, and two are in different stages of publication. The fair-mapping
of one sheet shown as in hand last year is etill in progress.. Eleven
special triangulation charts and one levelling chart of this area were
received during this year for fair-drawing and are in band.

(4) The Half-inoh Section.—Deals with the fair-mapping of half-
- inch sheets. Sixteen sheets were sent to press during the .year and
thirfeen aheets are in hand, these with the seven sheets mentioned in
the report of the Compilation Section make up the total of 36 sheets
reported as in hand in last year's report. z

(5) - The Ezamining Seotion.—Examines the majority of the important
sheets drawn -in this office. 135 sheets have been examined during the

year and 34 sheets are in hand.
" (6) The Cantonment Mapping Section.—The section has been lately

formed to help No. 20 Party (Cantonment) to clear off the arrears of
cantonment mapping. 17 sheets have' been received and are in hand.
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(7) The Map Record Section.—Deals with the storage of originals
and office copies of cantonment plans, triangulation and other charts
and geograpbical maps, and keeps a small stock of maps published by
the Department for occasional issue to the public and for departmental use.
It also deals with thé despatch of sheets issued from Dehra Din and with
all correspondence on the subject. . i

The following is the summary of the work of the office during the
year 1921-22 :— ‘ :

Balance ' Balance
. of Bheets Bheets | ofsheeta
sheets | received | sentto | in hand
Class of maps. on st in pressin | on lst REMARKS.
October | 1921.22. | 1921-22, | October
1921. 1922.
Triangulation charts 18 % 76 17
Levelling charts, scale 1/M 1 2 2 1 )
Index charts fo illustrate 1 4 4 1
reports. '
Cantonment plans for publica- g3 84 143{(a) 84 ((a) Co mpleted
tion. ' ' . and sent to
_ press.
Cantonment plana for correc- 4 51 44 () 11 [ (b) Corrections
tion. carried out
in both
originals
. . office
o . copies.
Cantonment maps fair-draw- ©17 ¥ |
ing. :
Miscellaneous maps, ohu'i;s 1 62 . .
and diagrams. P 1 . 2 2
Oolour guides of eantonment 70 234 1 :
and other maps. 145 - 135
Hali-inch sheets © e 36 . 20 18
GEOGRAPHICAL
MAPS. 4 -
Falr sheets, scals 1/M 2 2 2 2
Rough compilation, seale 1/M 6 -2 4@ 4 {¢) Two  sheets
bave been
compiled
and are being
fair-mapped,
. and two
. sheels have
been sent to
Coloutta for
engraved
_ _ edition.
Rough compilation, scale 1/2M 4 2(d) 2 | (d)Sent to
Calentta for
engraved
. edition.
Stump-shading, various soales 4 5 T 2
Bir Aursl Stein’s explorations 1
in Chiness Turkistan snd o Toou It the s
. Ranauin 1900-01, 1808-08 . oo ent 1o
and 1813—15, for publica- < Direg by Jear,
tion on 2/M scale. p.:fﬁ.hﬁebﬁﬁ
two are under
publication,
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Photo.-Zinco. Section.—During the year 1921-22, the work undertaken -
comprised ;— i -

Cantonment maps,
Indexes and Triangulation charts..
Forest maps.
Maps, illustrative of Sir Aurel Stein's explorntlona
Miscellaneous maps.
Extra-departmental maps.

The following table shows the work donme in the last three yéars:—

”

' . ~1No. of Uhoeolate
Years. No, of Subjects. |No. of Negatives.| No. of Pulls. | and Bromide
prints.
1918-20 ... 1,414 2,087 316,114 562
1820-21 .. 1,430 | 1,911 436,986 447
1821-22 ... = 1,480 . 2,028 305,415° -

61. 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 coutinued on the same
lines, and the progress mode 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 '
Indiand on| Received | sent for | In hand on ! Publiched |Total number
Class of map, |1st October| during the | publication[80th Septem- | during the | of copies
; 1821, year. during the | ber 1923. yeor. printed.
_year.
ol 7 SRR 8 80 81 2 54 1
(5) 04 88 . 78 b4 88
@ - .| 18 6 7 11 2
(D o] 4 8 12 18 (28,651
0) R - & " - 4
N 19 45 ;] 82 88
(2 *; 1 5 LR - -
Total
1921.22.1] *188 176 - 214 99 199
Total .
1920-21.} 248 268 J 278 80,588

® The preparation of vna of these maps wae cancelled.
{6) Reprints of Forest maps on various scalee.
{d) Forost editions, on the scale of 3 inches =1 mile, of modern one-inch wmape.
(¢} Maps of Forest Circles and Divisions.
w - (&) Mape to illustrate working. plans, &o.
{¢) Maps and diagrams to sccompany Administrative Beporu
d . f) Porest maps from epecial survoys, mostly on the scale of 4 inches =1 mile.

- {g) Index and miscellunecus mape. N
(2) The Dortfolioc Section.—Office copies of 215 msps and colour
specimens of 74 maps were , prepared; corrections on 149 esheots were
completed, 84 office copies were coloured up and 1,758 sheets were coloured
- by hand for issue on indent. In addition this section corrected "the forest
information on 152 maps for the various Survey of India Drawing Offices
which required them for compiling the half-inch and degree sheets. -

+
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(8) The Map Record Bection—The number of maps, diagrams eand
original fair sheets received for storage was 13,466; 4,401 maps, &o.,
valued at Rs. 8,628 were issued. Sales by book-tramsfer to government
- departments amounted fo Rs. 5,705 for 2,814 maps; these figures show
an increase of 832 maps and Re. 2,005 above those for last year. Cash
gales to the public amounted to Rs 2, 339 for 752 maps, an increase
of Re. 877 above the amount realized the previous year, attributable to
the increase in the -price of maps and not to a larger number sold.

(4) The Book-Binding Section.—This section dealt with 624 volumes
for the Forest Research Instifute, the value realized by book-transfer
being Rs, 1,681, an increase of 137 volumes and Rs. 432, over the
figures for last year. In anddition, 2,423 maps of various sizes were
mounted on cloth for issue.

62. The re-indexing of all the forest triangulution and tra.verse
data lodged in this office, was taken up during the year for the
purpose of preparing a comprehensive list of these records, and supplying
printed copies to the Superintendents of the Survey Circles, in order
that they may always bave at hand, the fullest information as to the
data available for their forest survey operations. More then half of this
work has already beon donme, and it is hoped to issue the list in a
few monthe' time. . . .- . :
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IIL--CIRCLE AND LOCAL DRAWING OFFICES.

63. No. 3 Drawing Office (Northern Circle).—-During the year
11 two-inch sheets out of 81,. 88 one-inch sheets out of 75 and 1 half-inch
sheot out of 8 previously surveyed, were fair-mapped by parties and
submitted for publication.

- Half-inch sheets compiled from one-inch sheets.—16 half-inch sheets,
14 of which were drawn in the Circle Drawing Office, have been submitted
for publication during the year.

Modern material available.—The fair-mapping of 6 half-inch sheeté,
of which the eomponent two-inch and éne-inch sheets have been published
or sent for publication, ‘is in hand. In adc!ition to the above, there are
19 balf-inch sheet areas of which some of the component two-inch or
one-inch sheets, though surveyed, have not been submitted for publication.

Quarter-inch sheets compiled from -modern one-inch and half-inch
sheets.—During the year 8 gquarter-inch sheets were fair-mapped in the
Circle Dra.wmg Office and submitted for publication.

Modern material available.—There are 20 quarter-inch sheat aress |
of which the component ome-inch or half-inch sheets have been published;
of these the fair-mapping of 11 sheets is in hand. There are besides the
above, 13 quarter-inch sheet areas of which the component two-inch,
one-inch and half-inch sheets though sur"r'eyed. have not been published.

Special maps.—The colour patterns of Benares and Eavirons, Dolhi
and Vicinity in four sheets, Guide map of Mount -Abu, Guide map of
Mussoorie, :scale four inches =1 mile and Mussoorie City Map, scale
" twenty-four inches = 1 mile, were prepared and submitted for publication.

Hill-shaded sheets.—27 one-inch, half-inch and quarter-inch sheets
were stump-shaded and sitbmitted for publication.

Layer gwides—Nil. .

Colour patterns and press order proofs.—The press order proofs of 68
one-inch, half-inch and quarter-inch sheets were prepared and submitted
for publication. In addition to these the yellow and green colour
patterns of 11 one-inch sheets were specmlly prepared- durmg the year
for future reprint purposes, *

Miscellaneous—The traverse plots of 17 “mauzds” in 41 sheets, scales
sixteen and thirty-two inches = 1 mile, of the Gonda district, were supplied
to and the cost of preparation recovered from the Deputy Commissioner,
Gondi district.

64. No. 4 Drawing Office (Southern Circle).—During the
year, 48 one-inch sheeis previously surveyed and mapped snd 7 one-
inch sheets surveyed and mapped during the year by parfies and recZived
before the 80th.September 1922 were finally examined and submitted for
publication. There are mo arrears. '

' Half-inch sheets compiled from modern one-inch shests.—8 sheets
were mapped and submitted for publication. There are 13 sheets in hand .’
of which 1 will very shortly be submitted for publieation.

Modern material available—~The material for 8 sheets of which
the component one-inch sheets have not yet all been published has been
recoived but the mapping has not yet been commenced. There are 10
half-inch sheet areas completely surveyed on the one-inch scale but of
which sll the component one-inch sheets have mot yet been submitted

for publication.
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Quarter-inch sheets compiled from modern one-inch and half-inck
and old style sheets—7 sheets were mapped and submitted for publica-
tion. There are 14 sheets i hand of which 2 will very shortly be submitted

for publication. _

Modern material available—The material for 1 sheet has been received
the mapping of which has not, yet been commenced. There is 1 sheet of
which the component half-inch sheets are under publication and for which
the material bas been asked for and in addition there are 9 sheets of which
‘the sreas have been completely surveyed but of ‘which the component

half-inch sheets have not yet been submitted for publication.

' Reprint sheets.—1 quarter-inch sheet was corrected and submitted
for publication and -1 quarter-inch sheet is in hand. )

Colour paiterns.—Were prepared and submitted to the Superintendent,
Map Publication, for 107 sheets. b

Hill-shaded sheets, —Were prepared and submitted te, the Superin-
tendent, Map -Publication, for 81 sheets. . ) :

Layer guides.—~Were prepared ond submitted to the .Superintendent,

Map Publication, for 5 sheets.

Photo.-Zinco. work.—Number of reproductions ... e 212
» Y enlargements ... 195"
- » reductions © ... 221
'w » Vandyke plates prépared ... 183
" n prints pulled ... e 1,067

Special ‘maps.—The three-inch military map of Sacundérﬁbﬁd and
Bolirum mapped by No. 6 Party was finally examined and submitted for
‘publication. The ome-inch military map of Shiraz (Persia) the mapping
of which was commented in No. 6 Party was completed, finally examined
and submitted for publication. The mapping of a four-inch military map
of Bushire (Persia) which was commenced in No. 8 Party has been
completed and the map will very shortly be submitted for publication.
15 two-inch sheets of the special, forest survey of Hyderabad (Deccan )
which were mapped by No. 6 Party were finally examined and submitted
for publication. ' o \ o

Miscellaneous.—Preparation of index maps.

The -ususl training in drawing and typing was given to pupil
sarveyors and pupil draftemen. A :

65. No. 5 Drawing Office (Eastern Circle).—The following
sre the numbers of sheets received from field parties during the year:— .

Scale 12 inches to 1 mil 3
. ” 4 FT) ¥ ' see ' s . 4'
" 2 ”» » - e “w. 8
w 1 inech’ v, 22
. 3 ] * 33 n - e e 16 -
Total 53

vao of the half-inch sheets have been refained in the office, as
there is & possibility of further survey being obtained in them next
year, nnd‘the'other 51 sheets have been submitted for pu‘blieation.

Half-inck sheets compiled 'from medern onevineh and old style
sheete.—24 of these sheets have been in hand; including 4 which were

drawn at M ; i .
in head Bymyo,r 19 have been submitted for publication and 5 remain
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Modern material available fo-r half-inch mapping.—There are 18
modern half-inch eheets ready for drawing of which the component
one-inch sheets have been published but the drawmg of which haas
not yet been begun.

Quarter-inch sheets compiled from wmodern one-inch, half-inch and
old style sheets. —TFour sheets have been completed and submitted for
publication,

Modern material available for quarter-inch mapping.—There are 5
quarter-inch sheets whose half-inch component sheets have been published,
the drawing of which has not yet been put in hand.

Hill-shaded sheels.—62 sheots. have been prepared and aublmtted
There are no 'drrears.

Layer guides.—One haa been prepared ‘and subm:tted There are
. 10, arrears,

Colowr' patterns and press ordefr proofs.—These have been sub-
mitted for 87 sheets and, in addition, the colour ‘guides for 5 sheets
haye been prepared for reprint purposes.

66. No. -6 (Simla) Drawing Office.—The Survey Seciion hae
been employed on the compilation and fair-drawing of transfrontier maps
on the one-millionth, half-inch 'and quarter-inch scales and incorporating
_ additional information on sheets previously published.

During the year 30 quarter-inchr sheets and 5 half-inch sheets were
fair-drawn and submitted for publication and 3 quarter-inch sheets
" .and 5 half-inch sheets were corrected and brought up to date and.
. sent to press for reprini. -

The Army Section ie employed on the preparation and printing of
meps and plans for the use of ihe Army and other Government
" Departments. = .

During the year 282 maps and plnns were dea.lt with and 42,104
copies printed on the litho-printing presses.

-87. Bengal and Bihar and Orissa Dra.wmg Office.—(Imperial
Standard Mapping Section), This section has been employed as usual
on (a) the. compilation from modern revenue survey material snd from
other maps and (b) the fair-mappirig of the preliminary editions of modern
one-inch sheets in colours pending their topographical revision. The
sheets arb completed from old material in cases where po modern work

is available, _
16 new sheetsjof Bengal and 14 mew sheets of Bihar and Orissa have

been fair-mapp:d and submitted for publication during the year, One
degree eheet (preliminary edition) was also submitied for. publication.
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-PART 4. —~WORK FOR OTHER GOVERN MENT
- DEPA.RTMENTS

88. . Northern Circle. No. 2 Party.—_—A surveyor -was deputed
in November 1921 to carry  out & survey on the eight-inch scale.of the
Headworks of the Western Jumna Canal for the Superintending Engineer
of the Irrigation Circle. The survey of the afea., which comprised 893
squsre miles, was completed ‘in February 1922 .at a cost-rate of
Rs. 121'3 per square mile. o

At the request of the City ° Boa.rd Mussoorie, a - surveyor
was deputed "during recess to tarry out the survey of 40 acres on -
the scale 1 inch == 40 feet in the vicinity of Bhatta village. Work was
‘commenced on lst July 1922 and completad by the 25th Septemher 1922
at a cost-rate of Bs. 167 per acre.

A gection of this party ecounipleted the traverse of Allahabad

City and Mumclpal areas for detail survey on the sixty-four-inch and:
gixteen-inch scales commenced in 1920-21 for the Allahdbad Improvement
“Trust. 35'35 linear miles in an area of 1,324-8 acres, and 78:34 linear-
. miles in an area of 81:91 equare miles were traversed at cost-rates respec-
tively of Rs. 79°7 and 180 per linear mlle, while the number of plot charts
for the sixty-four-inch and sixteen-inch areas prepared was 30 and 44
" respectively. On completion of the above, the section- was transferred
to Imperinl Delbi where they traversed the' houndaries of demarcated
areas of leased lands. 57-44 linear miles were traversed at a cost-rate.
of Re. 588 per linear mile, and a, schedule of the boundaries has been
prepared for permanent record m book form for the Chlef Engmeer,
Public Worke Department, Delhi, - .

‘69, No.- 4 Party.—At the request ol:' the United Provinces
Government and with the. concurrence of the Benares Staie Durbar, an .
officer wns deputed to examine and report on the disputed boundary be-
tween Benares State and United Provinces lying along the Ganges river.-
-The dispute, which dates back to 1848, is due to the lateral movements
of the river and reaches an acute stage whenever sufficient silt from the
previous floods has been deposited on the sand banks to make them-
cultivable. The report, together with the original survey on the eight-
inch scale and a spare trace of the disputed area, was submitted in due
course through the proper channel. The expenditure in econnmection with
~the deputation- was shared equally by the Benares State and United
Provinces Government.

70. No. 20 Party (Cantonment).—The pa.rty completed "the ,
survey of the hﬁzar aren in Bangalore, on the scale of 1 inch to fifty
feet. This urea comprised 35 sheets, the cost of _survey and mapping .
of which, will be borne by the Bangalore Mumclpa.hty Regarding their
preparation, mention might be -made here of an unusual method adopted
for classifying buildings. A distinctive style of. hachuring is being used
to illustrate the several kinds of roafing material; this . has involved
much laborious pen-work and for suech cases in future a system of
referonce numbers, or letters, or grades of stippling by mechanical

. mesans, might be tried.
The cost-rates of this work are given on page 21.

71. No. 22 (Riverain) Party.—The party continued the work
of traversing and laying down base lines. 2,269 linear and 413 square
miles of minor traverse in the Indus, Chenib and Panjnad riverain tracts

—
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in the Muzaffarparh district were executed, 10,284 theodolite stations in
84 villa.geslwere fized.- 218 corners of 71 8quares in 246 square miles
were_a demarcated with permanent mark-stones on both bBanks of the
Panjnad river in the Muzaffargurh district and Babiwalpar State, to serve
a8, bases for future survey and demareation of boundaries and fields in
the bed of the river. 27 missing stones.of 9 old bage lines along the
_ Indus river in the Muzaffargarh district were relaid’ at the request of the
Settlement Officer, Muzaffargarh. - 1,154 plotted and 453 boundary masavis
(settlement mapping sheets) on the. scale of 1/2,640, and 28 four-inch
sheets were traced and supplied in time to the Settlement Officer,
Muzaffargarh. Bésides these, 564 boundary masdvis were partly compiled
on the scale of one inch = 220 feet for the next season’s work, and 257
miscellaneous traces were prepared, all the traverse stations marked during
~the field season were plotted on 28 four-inch sheets,
B Lahkors “ Nazul” Land Survey.—The survey’ ‘on the scale of
I inch = 40 feet, undertaken towards the end of recess 1921 at the
reqflest .of the Deputy Commissioner,- Lahore in' connection with the
Lahore city extension scheme, was continued till the 10th November 1921,
38'5 acres were surveyed till the end of September 1921 and 160 acres

* were surveyed subsequently, making the final total area of 495 acres.

Khaur Special~ Survey.—This was undertaken,- in continuation

,— " of the last year's work, for the Attock Qil Company at their request

-

through the Deputy Commissioner, Attock district. The work consisted in
surveying, on the eight-inch scale, with contours at 10 feet interval,
the adjoining productive area to the south of the eastern extension, and
re-demarcating the boundaries of the eastern and southern extensions dealt
with last year. The topography was based on supplementary traversing.

" In all, 125 theodolite stations were laid out in 19-07 linear miles nnd 6

intersected points with heights were fized for detail survey and boundary
‘demarcation. The work was commenced in April and finished in July
1922. - An arba of 015 square mile was surveyed and 6-75 linear miles
of boundary was re-demarcated. The last year's survey of the central por-
tion, area 4 square miles, was corrected at the request of the Company
to show new works that had been completed subsequently. Four migcellane-
, ous traces were prepared, all the traverse stations marked, and intersected
points were’ plotted on the 8-inch sheets of the Iast year. .
72. No. 23 (Punjab Rectangulation) (old Sind-Sagar)
--Party.—~During the year under report the party was employed om rect-
angulation, “in connection with the Punjab Government Sutlej Valley
Canal and Colonization Project, in the Multan and Montgomery districts
and Bahiwalpur State. e '
It having been decided that, to enable the whole ares to be
-sub-demarcated in 3 figld seasons, the Survey Department should oniy
" demarcate to 100-acre rectangles, only the area in which the exterior sides
of 2,400-acre rectangles had been demarcated to 25-scre rectangles in the
p;-evious_S_eason was demarcated to 25-acre rectangles this ‘season.

. A total area of 1,588-2 square miles was rectangulated, 4,020 rect-
angles of 25-acre and 9,159 rectangles of 100-acre were laid out, and
their corners marked with stones. An area of 1,992'1 square miles or
1,6432 linear miles was traversed in advance for the purpose of laying

" down corners of 2,400-acre rectangles, and 646 such corners were located.

The country under rectangulation lies along the Sutlej river
from Ferozepore on the north-east to the boundary of Sind on the
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south-west. It is bounded on the north-west by the old bed of the Beas
and the Chenib and Indus rivers, and on the south-east by the bounda.ry
of the Bikaner BState and the old bed of the Ghaggar. A strip of
country on both banks of the Sutlej river is well cultivated, The country
to the north is a flat plain, covered with! scrub jungle, very thick in
many parts, and reserved as Government “Rakhs”. The country to the
south consists of a sand desert, studded with hillocks, which. in some
parts. rise over 50 feet. Both thm tracts are practically waterless. ]

In recess the party was employed on completion of the records
of the rectangular survey, traverse computations and prepa.rahon of
triangulation charts. _

73. The Bhopa.l Traverse Detachment, —Was formed on the
18th October 1921 with a view. to traversing village boundaries for the
cadastral survey of the Bhopal State, on the scale 16 inches to a mile.
The nature of ground under survey was undulating; and interspersed with
rocky knolis. The country was partly covered with dense Jungle and
in other parts well cultivated. -

Oniy 5 trained men were transferred from the Survey of India
Department and all the other -hands were entertained and trained. The
work was entirel;} based on G. T. values. In all, 936 Enear miles of
main and sub-circuit traverses were executed, and 3,987 theodolite stations
laid out; in an avea of 327 square miles, along the boundaries and in-
terior of 165 villages of the Durihi fahsil of the northern district;
and 235 dressed stomes were embedded on theodolite stations to serve
a8 permanent mnrks for the future survey and demarcation. 355 sheets
were plotted on the scale 18 inches to a mlle, 24 four-inch. sheets were
traced, and the areas of 169 polygons were computed by universal
" theorem and planimeter, and supplied to the State Officials during the
yoar. Besides this, several miscellaneous traces wére prepared; and all the’
work done during the year was plotted on the scale 4 inches to a mile,” ,

74, Southern Circle.—At the request of the Madras Government
the settlement of the Mysore-South Kanara houndary wha continued
from the previous season.

Representatives of the Madras Government and of the Mysore Durbar,
accompanied by Mr. J. O'B. Donaghey met at Gundia on ‘the 5th January
1922, ]

~ Owing to illness Mr. Donaghey was replaced by Mr. V. W, Morton,
.who took over the work on the 13th February 1922. :

About 61 miles of the boundary were finally settled dunng this season.
and a record prepared on priits of the Madras Forest four-inch’ survey
sheets, The tofal length of the boundary finally settled up to date is -
now 85._miles, - _

The work has been temporarily stopped during season ]92‘2:23, for
financial reasons, but will probably be resumed during season 1923-24,

75,/ ‘Lectures delivered by Lieut.-Colonel C. P. Gunter, 0.B.E, .y RE.,
during the year under report were as follows:—

Lecture on “Maps” and “ Surveys” to the Intelligence Class at Poona
on the 22nd April 1922,

Lecture on *Maps” and *Surveys in War” to an Intelhgence Class .
.at Ba.nga.lpre on the 7th June 1922, N

' A course of instruction in Survey for .A.rtxllery 1Officers was held
in Bangalore from the 11th to.the 16th. September 1922. Six officers
of the Royal Field Artillery aitended.
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. 76. 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
Assam Traverse Party, 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.

An Upper Subordinate officer, Mr. Bansi Ram, was placed on
deputation under the Government of ‘Burma in connection with the survey
of the boundary between the Lusbai Hills and Burma from the 1st January
to 6th April 1922.

77. Trigonometrical Survey At the request\ of the Chief
Engineer, Oudb and Rohilkhand Railway, & ,large scale survey of the
Lucknow Station. Yard and .of the Railway property adjoining the
Lucknow Cantonment was carried out during the year. '

At the request of the Bombay Government, a detachment of No. 17
_‘Party executed, in the Sukkur Barrage area, a network of levels:involv-
ing 889 miles of levelling, the cost being borne by the local Government
concerned, (vide pages 23 and 24). Work was also undertaken by the same
party in the Nira right bank canals area, the cost, being defrayed by the
" Bombay Government,.(vide page 24).

In Bengal, certain lines of levels were run for the Nadia rivers

scheme and for the Irrigation department, (vide page 23).

Some minor triangulation was cprried out by a small detachment
of No. 15 Party in the Akora Practice Camp area at the request of
the mlhtary authorities. )

78. At the request of the Punjab Government, about 49,000
mi,les of close levelling has been undertakéen in the Sutlej Valiey
Irrigation area. It is hoped that this, which is additional to the ordinary
programme, will be completed in two seasons.

79. Head Quarter Offices.—The total out-turn of all extra.-
departmental publications during the year for the Army, for Local
Governments and for other government offices are given in Table A of
the Photo.-Litho, Office report on page 36, in the “Issues” table and in

. Table IV of the Map Record and Issue Office report on pages 30 and 31.

In addition to the special maps for other departments which are
mentioned in para. 53 (g) on page 29, these exira-departmenial publications
include maps-to illustrate the journals of the United 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 Archaological and other departments were
also printed.

¥The- work entailed by the preparation of originals for some of
these specisl maps, in addition to their publication, is mentioned in the
reports of No. 1 Drawing Office and of the Engraving Office on- pages
32 to 85. - Ce

80. Mathematical Instrument Ofﬂce —The manufacture and
repair of range-finders, binoculars, telescopes, sight dials, directors,
prismatic compasses, scales, protractors, &e., for the military departments
eonhnued during the yeor under report. General repair and manufacture
for eivil departments is well up to date.

g81. No. 8 (Simla) Drawing Office.~—In addition. to its normal
work for the Army, this office has prepared maps and plons for -the
Commeree, Foreign and Political, Legislative, Meteorological! and Public
Works Departments and the Hydro-Electric Survey of India.
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