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NOTICE.

MAPS PUBLISHED BY THE SURVEY OF INDIA

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

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

Gteological 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. Surveys executed after 1805 are classed as “MODERN", those
- prior to that date are classed as “OLD™.

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

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

(b) The POLITICAL edition represents a» map printed in

- colours, but without 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 slong boundaries of
administrative partitions. :

NOTE.—~When maps are printed im ooloars, from mixed or old surveys, the edition is atyied

. “PRELIMINARY"; and when publiched in black ouly or with hills in brown, the edition is
stolad HPROAVISTAN ALY iszna. -



(4)
4. The series of Modern maps are groiped under three Divisions:—

(I) CGEOGRAPHICAL, embracing—

(¢) SOUTHERN ASIA SERIES, scale 1:2,000,000 or -
nearly 1 inch =32 miles, in LAYERED and
POLITICAL editions, size-36 inches x 24 inches,
price Rs. 8 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, a8 PRELIMINARY editions; size 24 inches
x 19 inches, price Re. 1-8 per copy. Ifprinted on
linen-backed paper Rs. 2-4. |

(¢) INTERNATIONAL MAP OF INDIA, 'scale
1:1,000,000 or nearly 1 inch = 16 miles, in LAYER-
ED edition (without shading of hills), size 30 inches
x 26 inches, price Re. 1-0 per copy. .

(I1) TOPOGRAPHICAL, comprising maps on:—

(¢) SCALE 1 INCH = 1 MiLE, in the POLITICAL edition,
size 24 x 19 inches, price Re. 1-8 per copy.

(b) ScaLE 1 INCH = 2 MILES, in the POLITICAL edition,
size 24 x 19 inches, price Rs. 3-0 per copy.

(¢) ScaLe 1 INCH =4 MIES, in the LAYERED and
POLITICAL editions, size 24 x 19 inches, price
Re. 1-8 per copy, and from old surveys as PROVI-
SIONAL issues, price Re. 1 per copy.

NUTE.—Modern Topographical inaps printed on linen-backed paper are As. 12 extxa per
copy. Index charts or Key maps to the Geographical and Topographical series are obtainable
gratis,

(111) GENERAL MAPS which include :—

(¢) GENERAL MAPS OF INDIA, scale 1 inch = 32
miles, in sets of 12 sheets, each sheet 25 x 32 inches,
in LAYERED and POLITICAL editions, price Rs. 12
per set, and on scale 1 inch = 64 miles, POLITICAL
edition only, size about 34 foet square, at Rs. 6 the
copy. Also various maps of India on the same and
smaller scales and miscellaneous special maps illustrat-
ing Railways, &c.

(b) PROVINCIAL MAPS, on scales 1 inch = 16 miles
and 1 inch = 32 miles.



( i )

(¢) DISTRICT MAPS, on scales 1 inch = 4 wmiles and
1 inch = 8 miles.

(d) CANTONMENT AND TOWN MAPS AND OTHER
MISCELLANEQUS MAPS, of various scales and
prices.

5. MAP CATALOGUES can be obtained at ONE RUPEE per
copy- _ .
6. Maps can be mounted on cloth and folded or mounted on
rollers for hanging, &c., at an extra charge.

-4

7. For particular purposes, copies of any map can be supplied in
black or black and brown on request and at special rates. .
8. Any map, chart or diagram can be reproduced if the applicant
submits a suitable original drawing. Special rates exist for such
work and estimates can be given on request.
" 9. The prices quoted for various maps are exclusive of postage
and V. P. P. charges. Any further informaiion may be obtained free
of charge from the Officer in charge, Map Record and Issue Office,
18, Wood Street, Calcutta. ( Telegraphic address, Surmaps ).
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(%m'neg of Judiu,

GENERAL REPORT,
1922—23.

From 1sf October 1922
To 30th 8eptember 1928.
PART 1.—.GENERAL REMARKS,
L—INTRODUCTION.

1. The main parts of this report, as shown in the * Contents ” on
the opposite page, are Part £&——Work of Field Parties, &c., summarising
* the operations of the field parties, grouped under appropriate headings ;
and Part 3—Office Work, which gives a brief account of the yea.r’s progress
in the head-quarters and other offices. *

2. An abstract showmg the progress of the topographlca.l pro-
gramme agsigned to the department in 1905, will be found in Table I on
" page 5. From this it will be seen that the out-turn of topographical
survey during the current year was 61,648 square miles ; and that this
brings the total progress since 1905 to 688,217 square mxles, leaving
1,133,383 square miles still o be domue.

8. The first Index map, at the end of this report, shows the
progress of the topographical programme both in survey and in publi-
cation, while the remaining six indexes show the progress in publicstion
of the various series of mapa appertaining to the scheme.

4. Table III on page 36 gives a ligt of the new publications of the
Calcutta Offices during the year. Lists of new maps are published
monthly,

'5. The main events of the year are summarised below:— |

- (a) A record oui-turn of 61,648 square miles of topographical
survey wae completed. There has been a steady imcrease
since the year 1918-19 (vide Table I) and the previous
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record of 53,786 square miles surveyed in 1913-14 has now .
been surpassed, although the number of topographical parties
employed has remained the same, viz., 12. -

(b) The work of the Trigonometrical Survey has again been con-
siderably curtailed owing to financial stringency, and no field
work of the astronomical, pendulum and base lines parties
was carried out. )

(c) The issues of maps to the public and Government officials
continued {o increase. -

(d) The increased usefulness of the department, apart from its
normal topographical work, may be gauged by the increase
in receipts from outside sources for work done. These
receipts in the financial year 1913-14 amounted spproximately
to Rs: 9,386,000 and in 1922-23 to Rs. 24,67,000.

(¢) A new Survey' Circle for Burma with a Superintendent in
charge and with headquarters at Maymyo was formed on
11th April 1923. The formation of this circle has been
sanctioned for & period of ihree years only in the first
instance. :

(f) A Survey party has been formed to carry out traverse work
in Bhopil State and has been placed on *foreign service”
under that State. As a consequence the Bhopil Traverse
Detachment was disbanded on 1st Mareh 1923.

(9) Two Survey detachments known as the Rszmak - and
Waziristin Detachments were formed during the year for

field service on the North-West Frontier. Of these the latter

is still at work. .

(k) A detachment was sent to carry out surveysfor the Anglo-
Persian Oil Company, Muhammareh, in October 1922 and
after returning to Indis in July has been augmented and
resumed its work in September 1923.

(#) The administrative control of the Imperial Standard Mapping

Section was transferred from the Government of Bengal to
the Survey of Indis from let August 1923,

(i) The centenary of the death on 20th January 1823 of Colonel
W. Lambton, F.R.S., the founder of the Great Trigonometrical
Survey, was celebrated in a befitting manner in the head,’
quarter offices at Caleutta and Dehra Din,



" GENERAL.—INTRODUCTION.. . 8

(%) Dr. J. deGraaff Hunter, M.A,, Sc.D., F. Inst. P.,, attended
the meeting of the International Association of Geodesy and
Geophysics in Rome in May 1922 as a British Empire
delegate. He was appoinied to serve on two committees
dealing with telegraphic longitude and with the force and
deflection of gravity,

(!) Much valuable geographical information was supplied to the
department by the late Brigadier General G. Pereira, C.B,,
obtained during his journey from Peking through Tangar,
Jyekundo and Lhasa.

(m) The pay of Class II officers imcluding those promoted to
Class I was again revised.

(n) A compefitive exasmination for the filling of 4 posts in the
Class I Service was held during the year. 33 candidates
were nominated by Selection Boards, held at the various
Survey headquarters, to sit for the examination.

IL—ADMINISTRATION AND PERSONNEL.

6. The actual cost of the department for the financial year ending
81st March 1923 and of the two previous years is shown below :—

1920-21. | 1021.22. | 18922-23, REMARES.
Rs. Bs. Rs. |*Includes an unuenal
) - charge of over Rs.
Gross actual cost - = | 48,70,680 62,01,542* 53,89,494F| 9,00,000 debited to

‘ the department on
Deduet receipts and credits | 15,52,147 | 19,38,608 [24,67,002| account of Europe

stores.
t These figures are noé
final.

Net actual charges .. | 83,18,388 | 42,862,054 | 20,22,402t

7. Colonel C. H. D. Ryder, C.B.,, C.LE., D.8.0., R.E, the extension
of whose services had been sanctioned by His Majesty’s Secretary of
State for Indis, administered the depariment throughout the year.

8. Of Class I officers :—Colonel H. L. Crosthwait, C.LE.,, B.E., and
Messrs. J. H, Nichol and O. C. Ollenbach retired, Captaina J. K. Douglas,
R.E., R. 8. P. Maelvor, 1., T. W. R. Hayeraft, RE, and 'G. W. Gemmell,
LA., reverted to military duty. .

Lieutenant H. A. Bazley, R.E., has been deputed temporarily to
- military duty to attend the Supplementary Course for R. E. Officers at
Chathara and Cambridge. / .
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" Mesars. C. E. C. French and C. C. Byrne were promoted tempomrily
from the Class II Service.

Mr. A. Lacamp was appointed as Assistant Manager, Ma.thematlca.l
Instrunment Office.

Of Class II officers :—Mr. H. G. Shaw ceased to be re-employed,
Khan Bahadur Haji Abdul Rabim retired, Mr. O. J. H. Hart was drowned
at Amberst, Captain W. J. B. Miller who was on military duty retired
from Z2nd September 1921, having been invalided by the Medical Board,
India Office, Mr. T. O. Threlfall, probationer, resigned.

Mr. C. H G. Johnson was transferred permanently under the.
Government of the Central Provinces.

Mr. N. N. Chuckerbutty, L.c.E., was transferred for employment in
the Thomason College, Roorkee.

. Messrs. J. McCraken, M.B.E, and A. F. Murphy were placed on
foreign service with the Anglo-Persian Oil Company.

Mesers. B. M. Berrill and P. Simpeon reverted from deputation under
the Governments of Bombay and Bihar and Orissa respectively.

In the Upper ©Subordinate Service, Mr. Damodar Khadilkar retired,
and 3 probationers reslgned Messrs. Sher Jang, X.B., and Sijawal Khan
were placed or foreign service with the Anglo- Persmn Oil Company and
Measrs. Chuni Lal Kapur and Vidya Dhar Chopra with the Bhopal State.
3 officers were promoted from the Lower Subordinate Service.

The total strength of the department at the close of the Survey
year was 356 Class I, 91 Class II and 81 Upper Subordinate officers
besides specialists, clerks, lower subordinates and menials

9. With a view to economy, No. 16 (Tidal) Party and the Com-
puting Office, Dehra Diin, have been temporarily amalgamated with effect
from the lat April 1923, the combined party being designated ¢ Computmg
and 16 (Tidal) Party”.

" The Training Section of the Southern Cu'cle was d:sba.nded on the
16th Ociober 1922.

No. 20 (Cantonment) Party has been placed under the administrative
control of the Superintendent of the Tr:gonometncal Survey from the
1at April 1923,

Nos. 10, 11 and 21 Parties were transferrad to the administrative
control of the Superintendent, Burma Circle, on the 11th April 1923.

10. The following honour was conferred during the year:—

Back l@emorial of the Royal- M. Sher Jang, Khan Bahadur, -
Geographical Society. Sub-Assistant Superintendent.



WORE OF FIELD PARTIES, &C.—TOPOGRAPHICAL SURVEYS.
PART 2.—-WORK OF FIELD PARTIES, &ec.

I—-TOPOGRAPHICAL SURVEYS.

11. The two following tables show respectively the pro-
gress of the topographical programme assigned fo the department in
1905 and the oui-turns and costs of different parties during the yeor
under report. They are followed by brief deseriptions of the work of
each topographical party.

In 1913, the Secretary of State sanctioned a .scheme for the
reduction of the scale of survey of certain sparsely populated areas of
India. This will greatly reduce the area of survey on the one-inch
scale and consequently accelerate the rate of progress of topographical
surveys shown in Table I below. In order to give a better idea of
what work actually lies before the department, it may be remarked that-
- of the area remaining for survey about 533,200 square miles are likely
to be surveyed on the half-inch or smaller scales.

Table I.—Progress of Topographical Surveys since 1905,

-

Survey Northern | Southern | XEastern Burma
- yesr, |ScalesofSurvey.| “oi o " | \ Cirele. | Cirole. | Cirole. | TOTALS.
Sg. miles. | 8g. miles. | Sq. miles. | 8. miles. | 8g. miles,
1906-12 | Mostly 2-inch | 122,164 66,061¢ 20,1474 52,6101 | 261,882¢
and 1-inch, 1
1912-18 | Mostly 1-inch 28,192 18,049 7,404 4,432 58,877
and #.inch.
1918.14 diito. 25,052 15,844 7.291 7,500 65,788
1914-15 ditto. 12,834 19,256 2,448 2,608 88,676
1915-148 ditto. 8,168 17,248 2,279 4,652 82,842
1916-17 ditto. 11,689 11,838 8,560 6,168 82,750
1917-18 ditéo. 4,202 12,181 8,590 4,800 24,779
19018-19 ditto. 509 7,268 1,764 4,412 18,948
1919.20 ditto. 9,145 11,801 4,811 5,117 80,464
1920.21 ditto. 14,411 14,276 5,768 5,500 89,961
1921.22 ditto. 11,628 21,696 5,970 6,510 44,604
1922-23 ditto. 26,199 20,823 9,144 5.482* | 6l.648
Total arens completed | 273,603 |232,050 73,680 |108,804 688,217
to date.
Approximate areas for| 760,000 |542.800 |[262,0256 |265.876 |1.821,600
thewhole topograph- :
ical programme. i '
Approximate sreas re- |1476,407 (310,750 [189,2456 (158,981 |1,133,383
maining for survey. .

* Excludes 3 square miles surveyed on two-inch and largor scales, and 6 square miles previously

reported in 100506,

+ Areas reported in General Report for 1021-22 have been corrected in some cases,



Table II.—OUT-TURNS of PLANE-TABLING and COSTS of Topographical Surveys, 1922.23,

OUT-TURNS OF CosTs OF BURVEY
PLANE-TABLING. [INOLUDING MAPPING.
PARTY AND Locarizy. Areas on Totals of
- oo Tosest | ot | o Remass,
Obarwoter of Country, Sealo and Olnas of Snrvey. Clags, _ ol Scales,
8q. miles. Rs, E'” e :
No. 1 Party—Baluchistin, Punjab and Punjab States. NORTHERN CIRCLE.
Hilis, bars, procipitous and walerless Half-inch Original Survey ... | 1,458
o . Ditto One-inch Original Burvey ... 164 :
RBivorain plains, wooded and culti- One-inch Original Survey ... 4851 4,088 |1,04,850 21°1 |@) Tnoludes oost of training pupils and
vated. a) probationers.
Ditto One-inch Revision Survey ... 852 .
Plains, open sandy waste parily One-inch Revision Burvey ..} 2,629
oultivated and intermized with ’
denss sorub, - -
No. 2 Party—Central India, Gwalior, Rijputina and United
" Provinces.
Jungle-clad hills and ecultivated HaM-inch Original Survey ... | 6,868 .
plains. . . .
Cultivated plgins ... One-inch Resurvey’ s see (| 9612 1‘36'6(13 142 uﬁoﬁﬁlﬁ?ﬁgﬁrﬁﬁﬁﬁ “1{"“21%
Ditto ... One-inch Revision Survey .., | 2,880 debitabls to Mussoprie Munivipalit
] . a.ora-. aLnd Rs. 14 to Western Jumma
No. 3 Party—United Proviuces and Rajputana. aoa
Open and thinly wooded hills ... Two-inch Original Survey e 261
Ditto +.. Two-inch Supplementary Survey 48 .
Cultivated plains, moderately open One-inch Resurvey o | 1,584} 6,200 g8,278| 1'7°0 |(o)Excludesostofarrears fair-mapping
Open and thinly wooded hills ... Half-inch Original Survey ... | 417 fo) and mapping of nihe, Tork % b
Sparscly populated sand dunss .., Quarter-inch Original Survey... | 2,890 aurvey of season 1073.24 commonced
_ in September 1928,
No. 4 Party—United Provinces and Bikar & Orissa.
Oultivated piaina, congestod with One-inoh Revision Survey «| 6,449 | 6449 1.08,8(%3 189 | Exdm:lelu Rﬁ‘ 349 cost of demar.
: ! . . cal (3% ntpur
mlk;i:i and lote hills densely bonn ry %o the United Brovinees
oo and Rs. 11,740 for the training of
probationers and pupils.

Cost-rate 167

TOTALS, NORTHERN OIROLE:— 26,190 sg, m. Rs, 4,38,068

*gXHAYOR TVOIHIVEDOIOL~— 0% '‘SFILUVd dTIIL 40 HEOM



Table IT.—OUT.-TURNS of PLANE-TABLING and COSTS of Topographical Surveys, 1922.28,

UQT-TORNE OF

C 0518 OF RUBVEY

PLANE-TABLING. _{INCLUDING MAPPING, “
PARTY AND LocALITY. Aredd on
: oach Scale| Totels of | ot | Gost.
of each | Bressonm | &od rates, Reaankes,
Charnoter of Country. Scale and Class%f Survey. Olass, |04l Seales,
’ 8¢, miles. Rs, "ﬁg 4.
No. 6 Party—Central India and Guwalior. SOUTHERN CIRCLE.
Open plains and densely wooded Half-inich Original Survey  ...| 8,285
plataa, and hille. One-inch Original Survey ... (1,171 4,406/185,287| 807 "’ﬁﬂ“‘%‘%ﬁéﬁ?{{:ﬁ’i 50 sanone
miles o r State for
No. 8 Party—Hyderabad.
Undulating and cultivated coun- Half-inch Original Survey  ...| 2474} 3999 89
try: wooded hills., Two-inoh Original Forest Survey 818 ’ 1,28,589 90
No. 7 Party—Madras and Mysore. r
Undulating, rather iniricale, un- One-inch Original Burvey  ...| 4,266
dulating with, isolated hills, low One-inch Resurvey 1,394} 6,830(1,85485| 214
hills, jungls-clad. One-inch Revision Survey ... 880
No. 8 Party—Bombay Presidency, Hyderabad State and
Portuguese India.
Low lying wooded areas in Goa and One-inch Revision Survey  ...| 6,480
Savantvidi State, portions of One-inch Revision Survey ... ms} 6,705/1,44,104| 21-2 | ), Tucludos cost, of Folr map e o and
the Western Ghits, and open and One-inch Resurvey . 178 7}

cultivated plainy of the Bombay
Deccan and Hyderabiad State.

TOTALS, SOUTHERN CIROLE:— 20,823 sq.m. Rs, 5433356 Cost-rate 261

‘SAFAYAS TVOIHIVEDOJOL—'0% ‘SHITAVL CTHIX 40 HHOM

)



Table IT.—OUT-TURNS of PLANE-TABLING and COSTS of Topographical Surveys, 1922-23,

UUT-TURNS OF Uosts OF SURVET
PLANE-TABLING, {INCLUDING MiPPING.
PaRTY AND LOCALITY. Areas on o0y, o6
’ B R e I Rewssza.
Chamcter of Country. Scale and Clase of Survey. Class, |8l Soales.
. 5q. miles, Rs, A
EASTERN CIRCLE,
* No. 9 Party—Bengal and Bilar § Orisse.
Oultivated plains, well populated, One-inch Original Survey 808 i .
some flat soma undclating, varied One-inch Supplementary Survey | 2,7015| 004 |1,74.280| 473
with rocky sorud covered hills, , *
No. 12 Party—dssam.
Low hills jungle-clad ... One-inch Original Sutvey ... 499 460 .
Mainly hills, partly open, partly Half-inch Original Survey | 4,861 5, 1,8,188{ 341
jungle-clad and plains culti- :
valed and open. :
[ ]

‘TOTALS, EASTERN OCIROLH:— 9,144 gq. m, Rs. 3,60,472 Cost-rate 39'4

-

SIFAHNS TVOIHIVEDOJOL— 0% ‘BEILYVE aTals J0 U0 8



Table IL.—OUT-TURNS of PLANE-TABLING and COSTS of Topographical Surveys, 1922-23.

Al

JUT-TURNS OF

~ C0STS OF SURVEY

PLANE-TABLING. [INCLUPING MAPPING,
PARTY AXD Locarity Totals of.
‘ areas on ('}l‘o‘;tl g(t).:t_ RENARK .
Uharacter of Conntry. Scale and Clase of Survey. sll Scales,
’ By, miles, Ra. Ra;,ﬁ?;-sq.
‘ URMA CIRCLE.
No, 10 Party—Upper Burma. ' . B R c
Densoly wooded hills .. Half-inch Qrigmal Survey ... 66'Q | (9) Extludes Ra. 18,920 being cost of
Ditto . One-inch Original Survey 2,226 1'48'937? Maymyo Drawing Office gmployed
on half-inch compilationand mapping.
No. 11 Party—Lower Burma,
High hills and low ground densely One-inch Original Survey ... :
‘| twooded. .
High doensely wooded hills, and One-inch Sypplementary Survey
oultivated undulating plains 2,879 11,08,812( '72'3 |0 Includes Rs. 7,849 cast of forest
: ' . ) surveys debitable to Forest Depart-
mixed with forest growth. . ment’ Barma, oxcludes Hs. 698 part
Hills densely twooded o TWo-inch Original Swrvey ... cot of survey of Maymyo Residen-
Flat undulating ground densely Four-inch Original Survey ... tinl Aren dobitable to Public Worke
wooded. L Departmont, and Ra, 3,703 cost of
{Maymyo Drawing Office.
No. 21 (Burma Forest) Party—Lowsr Burma.
Denssly wooded hills and pleing Two-inch Original Survey ... 4 | () Al-o. surveyed on the 2-inch scale,
Mostly Four-inchand largerscales| 587 11,712,800 | 204°4
Otigina! Survey of exclusions.

TOTALS, BURMA CIRCLE:— 5,491 sq. m. Rs. 5,15,6381 Cost-rate 93'0

GRAND TOTALS:—61,657 sq. m. Rs. 18,567,398 Cost-rate 30°1

"SXTAYAS TVOIHIVIHOIOL—0% ‘SHILIVA QTAIE O JUOM

6
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NORTHERN CIRCLE (vide Index map No. 1).

Lient.-Colonel H, Wood, n.x., up to 2ist Aug. 1923,
SUPERINTENDENT { ficur. Goioncl 5.4 Taody, 0.5, from 22nd Aug. o28;

12. No. 1 Party.—The programme comprised the survey on the

PERSONNEL. half-mch scale of the south-eastern

Class I Officer. portion of the Sulaimin range,

Mr. 0. 0. %"’“"*}nsh“’ge' : which here divides Baluchistan from

Major O, H.l';:sbimfcm. the Punjab, and, on the .one-inch

Mr. 0. D. Juckson, scale, the country extending east-

gomt:ff" Bubordinate Serviee. - wards from the hills to the Indus
[ '

Lotwer Subordinate Service. river. In adslition to the abqve

28 Surveyors, etc. an overlap of 211 square miles was

surveyed, to secure proper junetion between the one-inch and half-inch
mapping in the west for current work and in the east, along the Indus
river, for future publication.

The area covered by the half-inch survey lies partly in Balu-
chistin and partly in the Punjab; it consists of 1,458 square miles of bare,
precipitous hills rising from about 300 to about 4,500 feet above mean
sea level. The country is uninhabitable, water is scarce and everywbere
brackish—in mos$ places it is undrinkable—and, owing to the very broken
nature of the ground, communications are few and diffieult. This area '
is nominelly occupied by the Marri-Bugti tribes of Baluchistan in the
west and in the east by the Maziiri, Drishak, Gurchan:, Laghari, and Tibbi
Lund, sections of the Rind-Balueh tribes in the Dera Ghazi Khin
district of the Punjab, .

The area surveyed on the one-inch scale comprises the
southern half of the Dera Ghbazi Khen distriet and emall portions of the
Muzaffargarh district and of Bahawalpur State. The country may
conveniently be deseribed as :—

(1) The Sind, or riverain, lands along the Indus (Sind) river
which are irrigated both by welle and canals, closely eulti-
vated and densely populated ; being washed annually during
the monsoon by the overflow of the Indus, many portions
are covered with dense scrub, reeds and tall grass; the
cultivated portions are well covered with trees, parti-

cularly along the canal banks, so that distant views are
not obtainable.
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(2) The Pachid or arid zone, lying between the hills and the
Indus, is formed from Joam brought down by the hill
torrents during the rains. The soil of this region is very rich
and is cultivated wherever water is obtainable, but such
spots are comparatively few ; the ground is mostly covered
with dense ‘jal” jungle which provides excellent fodder for
camels, and large herds of these are annually brought in
from the adjoining districts to graze. The wells in this
area generally contain brackish water.

13. No. 2 Party.—This party surveyed sn area of 2,558

PERIONNEL. square miles in the Agra, Jalaum,

Class I Officers. Jbansi, Hamirpur and Banda districts

D_s%';LE‘i{jfif“:;Lgi oy, 8 Hamilton, of the United Provinces; 56 square
923,

miles in Bharatpur State and 274
Coptain L. H. Jeckson, I.A., in chargo to

S1et October 192, square miles in Dholpur State in

I gmlﬂoﬂicm Rajputana, 28 square miles in Gwalior

' ,,r 113um hn.nl‘;mﬂf# 0- B:; B Stafe, and 328 square miles in Binka-

F.R.G.S. e ooty B.8c, Pahari, Baoni, Beri, Charkhari, Datis,

Upper Subordinate Service. Dhurwai, Jigni, Orchba, Samthar,

4 Officors. Saril d Tori-Fatebpur States of
Lower Subordinate Service. art’a, anc 1o P ,

57 Surveyors, ete. - the Bundelkhand Agency in Central

India on the one-inch scale; and 17 square miles in Jalaun district of
the United Provinces, 377 square miles in Bharatpur State, 211 square
miles in Jaipur State, 641 square miles in Karauli State, and 762 square
miles in Dholpur State all in Rajputina, and 4,155 square miles in Gwalior
State, 18 square miles in Indore State, and 187 square miles in Datia
State both the latter in the Bundelkhand Agency on the hal-inch scale.
The area surveyed on the one-inch scale included 15 square miles of
Reserved Forest (vide page 20).

The country surveyed on the one-inch scale consisted of cultivated
plains, open and easy. Half the area on the half-inch scale was
‘similarly open and the remainder consisted of ranges of hills mostly
covered with long grass and dense thorn jungle. There was a great deal
of brokén ground deeply cleft along the banks of the Chambal river and
also along the Betwi and Dhasin rivers though less rugged.

Triangulation and traversing was carried out in Jaipur, Karauli,
Tonk, Biindi, Kofah and Gwalior States sud in the Bundelkhand
Agency and areas of 7,600 and 3,650 square miles respectively completed
in advance for detail survey on the half-inch scale.
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14, No. 3 Party.—This party surveyed an area of 309 square
miles on the two-inch scale in the

Debra Diin and Garhwil distriets,
1,584 square miles on {hé one-inch
geale in the Naini Tal, Pilibhit,
Kheri and Shahjahdnpur districts and
417 square miles on the balf-inch

PEESONNEL-

Class I Officers.

Major C. G. Lowis, R.E., in charge.
Captain T, W. R. Hayeraft, R.E.
w  W.J. Norman, M.C., R.E.

Class II Officers.

Mr. J. C. C. Lears,
o L Williams, M.B.E.

»» 9. H. Johnson, . . .
» &.7J. A Droke, D.C.M. scale in Tebri State in the United
g omUPW Subordinale Seruice. Provinces. Also an area of 2,800
cers. . . -
Lower Subordinate Service. square miles on the quarter-inch seale
26 Burvayors, cto. in the unsurveyed portions of Mar-

wir and Jaisalmer States in Rijputana.

The two-inch survey in Kumaun and Garbwil has been executed
chiefly in the interests of the Forest Department and the survey of nine-
tenths of the reserved forests of the Kumaun Forest Circle has been
carried out during the past eight years. -

The triangulation necessary for the survey in Rajputina was carried
out pari passu with the quarter-inch detail survey.

15. No, 4 Party.—Survey operations were continued in the
United Provinces and Bihar & Orissa
on the ome-inch scale, an area of
1,050 square miles being surveyed in
Shihdbad district of Bibar & Orissa

PERSONNEL.

Class I Officers.

Mr, M. C. Petters, in e¢hargo to 4th XNov.
ombor 1922 and from 6th March 1023, .

Captuin L. H, Jackson, I.A., in charge
from 5th November 1922 to 4th March 1993,

Class II Qfficers.
Major J. H. Willinms.
Mr, L. Williams, M.B.E,

y G. A, Norman, M.B.E.
+ Liout ©. 5. dMelnnes,
Mr. Aldul Karim, B.A,

v Mogimuddin, B.A.

yy Muhammnd Aslam Chowdhury, B.A.

* fon probation).

Upper Subordinate Service.
4 Officors.

Ebwer Subordinate Service.
44 Surveyors, eto.

and 5,083 square miles in Azamgarh,
Ballia, Bepares, Ghazipur, Jaunpur,
Mirzapur and Sultanpur distriets and
316 square miles in Benares State, of
the United Provinees, or a total of
6,449 square miles, In addition, an
area of 470 square miles was triangu-
lated in the Mirzapur and Shahabad
districts and Benares State to supply

data for the detail survey during the current seasoq.

The country surveyed consists mainly of well cultivated plains
dotted over with numerous lakes, marshes and groves of mango frees and
intersected by several rivers the principal of which are the Ganges,
Gumti and Karamndisd. In the Chakis district of Benares State and in
Mirzipur, the country begins to undulate and the alluvial plain gives

place to a billy region densely wooded which forms the northern slopes
of the Kaimur range. :
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A report on the deputation of an officer in connection with the
disputed boéundary between Para ahd Basantpur villages lying in
Bira Banki and Gondai districts, respectively, will be found on page 58,

18. Training.—No pupil surveyors were entertnined during the
year. Of those entertained in 1920 and 1921, 10 were promoted unclassi-
fied surveyors, and 4 were discharged. :

No soldier surveyors joined for training during the year. Of the
pumber reported as undergoing training last year, 2 have been reverted to
their regiments, and, of the remainder, 8 are undergoing their 2nd period
of training, 3 having been permanently fransferred to the Survey of India,

17. Recess Work.—The fair-mapping of sheets of the previous
and current seasons’ survey, was completed by 30th September 1923,
with the exception of the following:—

Sheets on the one-inch scale ... e 9
Sheets on the half-inch scale ... e 3
Sheets on the quarter-inch scale ... w1
Environs map of Lucknow .- T |

Of these, 2 of the half-inch sheets and the Environs map were
delayed owing to some of the boundaries on them being under reference.
All these sheets will be submiited for publication before the commence-
ment of the nexi recess season.

18. Record Section,—This section which was formed during the
year 1919-20 has pow been amalgamated with No. 3 Drawing Office,
and tbe work done by it will be found on page 53.

19, Particulars of work done by Nos, 22 and 23 Parties will be
found on pages 58 and 59.

SOUTHERN CIRCLE (vide Index map No. 1),

Lt.-Col, C. P. Gunter, 0.B.E., R.E., up to 2nd J 1993,
SUPERINTENDENT{L ~Col, 3. A, Beazeley, D.S.0),, R.E., from 3rd ?:::gy 1923,

20. No. 5 Party.—This party surveyed an area of 4,406 square

Cf; Z:SIOBE:W miles as follows:-——343 square miles

Major F. B, Seott, LA., in ch;rge_ in Indore State, 1,069 square miles in
Captain G. If“’g‘;:; Iifbﬁcﬂ‘ Dhar Stute, 2 square miles in Jhibua
Mr. . . S, Wilson. ) State, 78 square miles in Nimkbera
. fi&ﬂfﬁi&@mddh, B.A. State, 95 square miles in Barwini

40ﬂim‘_cunmn- Bubordinate Service. State, 238 square miles in Dewis
Lower Subordinate Service. State, 3 square miles in Jimnia State,

B3 Susveyors, ste. 289 -square miles in Bhopil State,

and ' 19 square miles of *“disputed” territory, all of the Central India
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Agency, 1,099 square wiles in the Amjhera and Ujjain distriets of Gwalior
on the half-inch scale; 858 square miles in Indore State, 152 -square
miles in Dhir State, and 104 square miles in Bhopil Stats, all of the
Central India Ageney, 57 square miles in the Amjhera and Ujjain districts
of Gwalior, on the one-inch scale. ‘
The country' surveyed consists of well cultivated pla.ins and jungle-
clad hills. :
1t also triangulated an ares of 1,810 square miles in the Central
" Provinces.
21. No. 8 Party.—This party completed an area of 2,474 square
PERSONNEL. . miles of half-inch original survey and
7 Clast I Offcers. 818 square miles of two-inch original
Major R: 8. Wauchope, O.B.E., LA., in survey in the Raichar, Mahbﬁbnaga.r

charge from 26th April 1923,
Captain J. K. Douglss, B.B., in charge to and Nalgonda districts of Hyderabad,

26t April ms(;zmuom An area of 200 square miles of
M E. A Moy ) sup plen.lentary tria.ngulatio? Was com-
" 5% et pleted in the Nalgonds district and
Upper Subordinate Service, of 1,120 square miles of triangulation
4 Officors. for half-inch surveys in the Warangal
Lower Subordinate Service. district of Hyderabad.
26 Survoyors, ote.

22 linear miles of theodolite traver-
sing ihrough forest areas were completed.

The country surveyed is undulating and generally cultivated except
in the wooded hills of the forest sreas. C

22. No. 7 Party.—This party surveyed an ares of.4,936 gquare

PERSONNEL. miles on the ome-inch scale in the

_ Class I Officers. Cuddapah, Anantapur and Chittoor

X hﬁ;io:o 'é&h%ia???é%‘.m' D.8.0., B.E, i districts of Madras and 1,304 square

Coaptain G. W. Gemmoll, 1A, - miles on one-inch seale in the Kolar

Class II Officers, district of Mysore. It trisngulated

oth iy 1923, Foo Fielding, in chargo from g greq of 5,502 square miles in the

Mr. X. ;v. ;&;::;1. Anantapur and Bellary districts of

" N. S, Hardhom Iyar. Madras and the Kolar and Tumkiir

» C. P. E. Davenport. districts of Mysore. :
Upper Subordinate Serviee,

5 Officare. TRaLE Service The country surveyed was, in

Lower Subordinate Service. parts, hilly and iatricate, and in

38 Survoyors, ete, others undulating, rather densely

populated and generally prosented no real difficulties.
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23. No. 8 Party.—This 'party surveyed 6,795 square miles on the

PERSONNEL. one-inch seale: Of this area 173
Class T Officer. 3 :

Liogt-Oolonel M, OC. Tandy, D.5.0. square miles fell in the Portu.gue.ae
0.B.E., R.E., in charge. territory of Goa, 133 square miles in

Class II Qfficers, abi e i
M. M. Mabaders Mudetion LA, | H.ydembm? State, 181 square miles in
" M.'g Gmtt. Aigaz Siavantvidi. State, 7 square miles in
" Seintvass Eao Klellmr,B Sc. Kolhapur State, 229 square miles in
‘0 Upper Subordinate Service. the Southern Maratha Jagirs and the
Lower Subordinate Service. balance of 6,072 square miles in the
44 Surveyors, ete. Abhmadnagar, Poons, Sholapur, Bel-

gaum, Dharwir and North Kanara districts of the Bombay Presidency.

Except for the low lying and wooded areas of Goa and Savantvadi
State and the portions of the Western Ghits between these areas
and Belgaum district, the country suiveyed consisted of the open and
culiivated plains of the Bombay Deccan. The towns and cantonments of

_Abmadnagar and Belgaum were included in the area surveyed.

The survey of the counfry near Belgaum was undertaken at the
special request of the military authorities and was mapped on the half-
_inch scale in advance of the one-inch sheets.

24, TIunstruction in Triangulation.—A class was formed
before the close of the recess season for the instruction of officers and
surveyors in the handling of theodolites and in triangulation and its
computations.

2 Class II officers, 3 Upper Subordinate officers snd 8 surveyors
received instruction. The field work was carried. out in the neighbour-
hood of Bangalore.

Of these 1 Class II officer, 2 Upper Subordmate officers and 1
surveyor will carry out triangulation in the field under the superintendence
of the Officer in charge No. 8 Party during the coming fisld season.

25. Miscellaneous.—Nos. 5, 6, 7 and 8 Parties, Circle Office and
No. 4 Drawing Office were inspected by the Snrveyor General in August
and September 1923.

Nos. 5, 6, 7 and 8 Parhes were inspected once in the field and on
geveral occasions dunng recess by the Superintendent, Southern Cirele.

28. Recess Work.—39 one-inch sheets out of 46 surveyed
during the yesr and 1 one-inch sheet previously surveyed and parily
resurveyed during the year were submitted fo the circle office before
the 30th September 1923. All the remaining sheets will be fair-mapped
before the close of the recess season. The publication of 1 one-inch
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sheet, previously surveyed snd which was submitted for publication’
during the year has been beld up as the sheei requires a small amouns
of revision in the field; with this exception there are no arrears of
mapping from the previous season’s work, ‘

2 original half-inch sheeis ou$of 7 surveyed during the year were
submitted to the circle office before the 30th September 1923. The
remaining 5 sheets will be fair-mapped before the close of the recess
season. There are no arrears of mapping from the previous season’s
work. : ' .

Besides the above, 13 out of 19 special forest maps being fair-
mapped by Nos. 5 and & Parties were submitted to the cirele office before
the 30th September 1923. Of the remaining 6 sheeis, 4 will be fair-
mapped before the close of the recess geagson, 1 sheet requires a small
amount of revision in the field and the publication of another sheet is
being withheld %ill it can be compieted up to margin from two-inch
surveys to be carried out during next field season. There are no
arrears of mapping from the previous season’s work. .

27. Record Section.—This section which was formed on the
st Ma.y 1921 was amalgamated ‘with No. 4 Drawjng Office from the
15th June 1923 and has been reported -on under Triangulation charts
and computations on page 54 of this report.

EASTERN CIRCLE (vi¢: Index map No. 1).
SUPERINTEHDENT—COIGM] W. M. Coldstream, R.E.

28. No. 9 Party.—This party surveyed an area of 3,684 square

PERSONNEL. miles on the one-inch scale in the -
Olass I Officers. - rovinees - ihar
Bt.-Licut..Colondt R. H. ! Phittimore, P [ nees of Bengal and Bibar and
D.S.0., R.E., in charge. Orisea.
Captain B 8. P. MaclIvor, 1.4, . .
Liout, 5. A. Badley, B.E. The work fell in the districts of
Class 11 Offcers. 24;’ arganss, Birbhiim, Murshidabad,
Mr. E.J. Biggie. and Milda in Bengal and in the
v Amar Krishna Mitma. 18t e
Dot oS Mclnm: dt&tl'lt%tﬁ of Bantal Parganas, Shaha-
Captain J. ©’0. Fitzpatrick. - bid, Saran, Muzaffarpur and Patna
_ Mr. Bhopendra Nath Sahs, M.Se. in Bihir and Orissa,
Upper Subordinate Service. )
4 Ofcors, The area surveyed in Bengal
. Lower Subordinate Service. ¢overed Sagar Island at the mouth

87 Surveyors, ete. of the Hooghly river, and also an

area lying between the loop line of the East Indian Railway and the

. Bhiigirathi river; both areas were flat and thickly populated,
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.The ares surveyed in Bihar was flat and thickly populated in the
neighbourhood of Patna, where it included the towns of Patna, Banki-
pore, Dinapore and Sonpur. The portion that lay in the Santal-
Parganas was partly open and undulating and partly steep rdcky hills
eovered with scrub jungle.

An area of .2,970 square miles was triangulated for one-inch survey
in the Orissa Tributary States.

An area of 820 square miles was triangulated and traversed for four-
inch survey covering the Raniganj Coalfield in the districts of Burdwin,
Bankura, Birbhiim and Santil Parganas.

29, No. 12 Party.—This party surveyed an area of 5,460 square

T miles on the one-inch and half-inch
Class I Offcérs. scales in Assam, in the disiricts of

p.g4m Qolouel C. M. Browse, C.MLG, Cachir, Nowgong, Sibsigar, Naga

Coptain H. R, C. Meade, LA, Hills and in Manipur State.

"Class II Officers. : 310 Yinear miles of traversing,
Mr. B. M. Xenny. - .
w D. K. Rennick, M.B.E. covering an ared of 1,066 #quare
» B. 0. Hanson :

miles, were carried out in Sadiya

40ﬁ:£" Bubordinate Seruice. ~ Frontier Tract in advance of the

7 Lower Subordinate Servite, 'deta'ﬂ survey.

+ 40 Burveyors, ete. - " . The area surveyed was mostly
hilly, ranging from 400 fo about 9,000 feet; a large portion of it was
covered with dense forest. : .

30. Tra,lmng.-—Sxx pupil surveyors were engaged in November
1922 and were under instruction in the field; they completed an average
of 30 square miles each durmg the season, and are all likely to become
useful surveyors.

Three more pupils were entertained in June 1923 and sent to No. 21
Party in. Burma after 3 months’ instruction in the neighbourhood of
Shillong. :
~ 81. Recess Work.—Since the formation of a separate adminis-
trative circle for Burma in April, the Burma partles no longer submit
their sheets to the Superintendent, Eastern Circle. Twenty-three sheets
were purveyed by the other parties, of which 12 have been received in
the circle office. The 11 remaining sheets are expected in November.

In the circle office, all professional records have been re-arranged and
their storage and registration systematised. The transfer of records
sppertaining to Burma has involved a good deal of work which is now

completed.
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The Burma half-inch and quarter-inch mapping in hand in No. 5
Drawing Office when the new circle was formed has been finiehed and,
‘except under special arrangements, no more will be undertaken. -

Captain Meade and two drafismen were engaged for 3 months of the
recess season in compiling and adjusting the photo-survey ecarried out by
the former in Bhutin and 8. Tibet in 1922, and completing the four
quarter-inch field sheets for fair-mapping.

BURMA CIRCLE (vid Index map No. 1).

SUPERINTENDENT—Lt.-Col. 0. P, Gnnter, 0.B.E, R.E,, from 11th April 1923.
82. No. 10 Party.—This party surveyed an area of 2,052

PeRsoNNEL. square miles on the half-inch and
Clas I Oficers. one-inch scales in the Myitkyins and
Ligut..Colonel E. T. Rich, 0.IB,, R.E,, in ¥
charge to 18th Mareh 1928

Captain O, Slater, M.Co, B E., in charge from Upper Chindwin districts of Burmsa
19th March 1923. and the adjoining tribal territory

Mr. W. G. Ja,bf“' L1 Offcers. and 173 square miles on the half-
Clent B e Gibbon, inch scale in the tribal territory
M B e, " botween the Mali Hka snd Nmai
4 omEeT Bubordinate Service. Hka branches of the Irrawaddy,
Lower Subordinate Service. -locally known as “The Triangle”,

18 Sur.veyors,ebc.

The whole area surveyed is covered

with dense jungle and consists of steep and intricate hills rising to
8,000 feet. ' '

An area of 3500 square miles in the Akyab, Minbu and
Kyaukpyu districts of Burma was also triangulated in advance for topo-
graphieal surveys. Except for a deltaie area which is highly cultivated
~ and has numerous tidal ereeks, the whole area is hilly and rises to 5,600
feet on the Arakan Yomarange. The western spurs of this range are
covered with a single-stemmed bamboo but the higher ridges have a
mixed forest growth. The ridges, which mainly run north and south,

form in the sea area numerous wooded islands usually fringed with
IANETOVe SWAMpS. .

83. No. 11 Party.—This pariy continued survey operations in

PER3ONNEL.

Class LOftns. the Amberst district of Lower

g,_ gm o'i‘elr{a.m bi’ mm'n.E Burma. The total area surveyed
R s T Ot on all scales was 2,679 square miles
m_%%% lé"" made wp of 1,593 square miles
» AV, Didkson, - original and 1,021 square miles
. om?::ramamm Service. supplementary surveys, on the one-
Lower Subordinate Sevvice, inch seale; 55 square miles of

80 Burveyors, eto, Reserved Forests on the two-inch
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scale; and 10 square miles on the four-inch scale. For the next season’s
programme an area of 2,180 square miles was triangulated.

The couniry surveyed extended from the southern confines of the
distriet to north of the old town of Amberst on the sea coast. It is
interseeted by the low Taungnyo chain of hills which take off from the
Sadaik peak, 3,080 feet high, in the south-east, on the main range sepa-
rating Burma from Siam, sand extend in a north-westerly direction to
Moulmein, and form the western watershed of the Ataran river. Except
for a narrow coastal strip, and the alluvial plains along the lower course
of the Atfaran, the whole of this tract is cut up by numerous streams and
is densely wooded. 1f contains the Afaran group of Reserved Forests.

34. No. 21 (Burma Forest) Party.—~The work done by this

PERSONNEL. party is included in that shown
A W, :iz:‘@ :T ifﬁf":;sc- under Forest Surveys, Burma Circle,
, " Class IT Offcera. pages 21 to 23.
Lieut. L. B. Fitz-Gibbon- + The ares over which operations
Crptaln g' g‘ ;:f;x:‘m" extended consists of densely wooded
Mr. B, M. Critchell. hills and plains.
Upper Subordinate Service.
. 8 Officers.
Lower Subordinate Service.

35 Surveyors, ete.

35. Recess Work.—The sheets which bhad to be fair-mapped
by the parties of the Burma Circle during the recess season numbered
32 including 17 special forest sheets. There was 1 two-inch sheet in
arrears from the previous year's mapping which has now been completed.
By the 30th September 7 of these sheets bad been received in the circle
office; all the remaining sheets will be received and sent for publication
before the beginning of next recess season with the exception of 1
one-inch sheet which is not being drawn this recess as it requires to be
examined in the field.

Two half-inch sheets already published had new survey carried
out this year added to them. A new edition of these sheets will,
however, not be published matil the unsurveyed area is completed.
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II—FOREST SURVEYS.

36, Details of the topographical surveys of reserved forests
oxecuted by field partics of the Survey of India for the year under
report, are given below. In the majority of cases, the surveys were
carried out on the one-inch scale, but in special cases the four-inch,
two-inch and hali-inch scales were used. Boundary surveys were made
" where required, and plots prepared on the four-inch scale.

f

NORTHERN CIRCLE. .

87. United Provinces. Western Forest Cirecle.—In

order to complete sheet {No. 53 J/88., the greater part of which falls

in the Kumaun Circle, the revision of parts of the old four-inch scale-

maps . was carried out on the two-inch scale in the following Forest
divisions :— ' ' .
Dehra Din. ... . w- 9 square miles.

. Lensdowne ... e - 28 "

Kumanun Forest Circle.—In the South Garkwal Forest Divi-
gion, an ares of 255 square miles of reserved forests was surveyed on
the two-inch scale, thus completing the forest surveys of this division. In
order to avoid a change of scale, the intermediate non-forest areas up
to the boundary of Tehri State were also surveyed on the two-inch scale.

- Bastern Forest Circle.—In the Jhansi and Banda Forest Divi-
sions, reserved forest areas were surveyed on the ome-inch seale as
follows :— |

Area in square

N ' . miles.
Jhansi Divigion,iMaun.Garauthd Range,
Basneh block, No. 108 . 20
Baodz Division, Maudahs Range, '
Bandhur and Chilehto block ... 29
Kunehta block ... va e . 45

—

) Toial vee o4
Working Plan Circle.—In the Afforestation Division, the
undermentio_ned reserved forest areas were surveyed on the one-inch

scale _ !

Area in aquare
miles,
Blocks Nos. 100 (Tharro), 101 and 102 ... 18
Blocks Nos. 104, 105 (Moti Eatra) .- 44

—
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SOUTHERN CIRCLE.
88. Madras. IT and ITI Forest Circles,—In the Anania-

pur, West Cuddapah and Chittoor Forest Divistoms, an area of 328
square miles of reserved forests was surveyed on ihe one-inch scale.

EASTERN CIRCLE.

89. Assam. Western Forest Circle.—In the Cachar
Forest Division the survey of the remaining area of 9984 square
miles of the Langfing Mupa reserved forest was completed on the
one-inch acale.

Eastern Forest Circle.—In the Nowgong Forest wawn the
survey of the remsining areas of 93:27 (approx.) and 58'87 equare
miles of the reserved forests of Lumding "and Kaki respectively was
_ completed on the one-inch scale. The survey of the remaining area
of 1705 square miles of Intangki reserved forest of which an area of
72-61 square miles, surveyed on the half-inch scale last season, was not
reported, was cOmpleted on the same scale.

' In addition, Daldali and Dhansiri Extensions were surveyed before
they were declared reserved forests, but as their boundaries are not
gettled, their areas are not reported.

BURMA CIRCLE.

40. Burma. Hlaing Forest Circle.—In the Insein Forest
Division 63-1 linear miles of forest boundaries were traversed, and will
be added to the Mahuya Reserve Blocks I and II for which old
two-inch surveys will be drawn and published on the same scale.
 Delta Forest Circle.—In the Henzada Ma-ubin Forest Divi-
sion 294 linear miles of the boundaries of the undermentioned reserves
were traversed :— :

Padaw o Kaingtha
~ 'Binthe S : Myinwadaung and Exiensions
Shwethanin ) ) North Myanaung :
. Kyangin Sonth Myanaung and Extensiona.

. Yenmdaung'
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In the Bassein Forest Division 47 linear miles of the boundaries
of the reserved forests of Myittaya, Sinhmon were ‘traversed, and an
area of 401-6 square miles of the undermentioned reserves surveyed on
the two-inch scale :—. '

Chaungtha Myittays
Kungyaung Sinma
Eyetpaung ' Binhmon

Mezali Unclagsed forest.
Thitpok

In tho North Arakan Forest Division an area of 20 square miles
comprising Kunchaung Reserve was triangulasted in advance for the
purposes of two-inch survey.

Sittang Forest Circle.—In the South Pegu Forest Division
111 Linear miles of forest boundaries were traversed and will be added
to Aungmya, Kalein, Aseiktaung, Shanywagyi and Talaingma Reservea
for which old two-meh surveys will be drawn and published on the same
scale.

The Pyinbéngyi Extension Reserve was also traversed for future
survey on the four-inch scale.

Tenassorim Forest Circle.—In the Thaton Forest Division
an area of 1306 square miles in the Wetwundaung, Bilin, Kyousein,
Pabein, Danu, Kalamataung and Martaban Reserves was surveyed on
the two-inch scale. In addition an area of 50'7 square miles of
unclassed forest snd cultivated land lying between the Kalamataung
Reserve and the railway line to the west, was also surveyed on the
same 8cale to show the main approaches to the regerve.

In the South Tenasserim Forest Division the survey of the remain-
ing area of 51'7 square miles of the Heinze and Kaleinaung Reserve
was completed on the two-inch scale.

In the Ataran Forest Division Ma-u No. 5 and Gwingyi No. II
Extension Reserves comprising areas of 7-3 and 27 square miles
respectively were surveyed on the four-inch scale. In addition to the
_above, areas previously surveyed on this scale as unclassed forest, and
now included in the Dawebank, Ma-u No. VI Extension or Ye-le,
Megwa No. III Extension; Natchaung No. I and II Extensions, Ma-u
N. W., East and South Extensions and Inchaung and Kyatchaung
Extensions were revised and brought up to date. The survey of part
of the new addition to the Dawebank Reserve comprising 8o area of
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4'3 square miles was commenced on the same scale, and subsequently

altered fo  the one-inch, in accordance with instructions received from
the Forest Department.

100 linear miles of traversing by chain and theodolite, comprising
perts of the boundaries of different extensions, were completed.

Tinyu Reserve comprising an srea of 28 square miles was surveyed
on the two-inch scale.

.

The survey of 232 square miles on the one-inch scale of . the
proposed reserves of Anankwin and Sekangyi was completed. The areas
covered by the proposed reserves of Lamaing and Alantaya were also
surveyed on the one-inch scale, but not the boundaries, as these had not
been demareated. Such boundaries of the proposed reserves as have
been surveyed can only be regarded as approximate, as they had not
been completely demarcated on the ground at the time of survey.
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II.—CANTONMENT AND LARGE SCALE SURVEYS.

41. No. 20 Party.—During the year the party completed the
|  survey of Bareilly cantonment on -

PersoNneL,

Class I Oficer. the twelve-inch scale, and of the
Mr. . B. 0. French, in charge. cantonments of Agra, Mutirs,
. omffp" Subardinate Service. Sitapur, Gorakhpur and Naini
. Zower Suliordinate Service. Til (Minor Cantonment) on . the
20 Sarvegors, ete. sixteen-inch ecale. The  bazir

aress in Barellly and those of Agra, Muttra and Sitipur were
also surveyed on the forty-eight-inch and sixty-four-inch scales
respectively. : - : o '

107-78 linear miles of traversing and 7394 linear miles of levelling
were also completed at a cost of Rs. 25:95 and Rs. 20'09 per’ linear
mile respectively. :

The fair-drawn origimals of Secundersbid cantonment, the bazar
areas of Bangalore and a six-inch map of Deolali and surrounding
country have been submitted for publication,

The out-turn and cost-rates of the various surveys- ﬁre as
follows :— '

Sixteen-inch original, 4,891°0 acres @ Rs. 163 per aere.
Sixteen-inch revision, 10,3900 acres @ Rs. 1-07 per acre.
Twelve-inch revision, 4,835-0 acres @ Re. 0-76 per acre.
Forty-eight-inch revision, 66°0 acres @ Rs. 8-28 per acro.
Sixty-four-inch revision, 2659 acres @ Rs. 28-61 per acre.

i

Theltotal areas fair-drawn with c.ost-ra,tes are a8 follows :—

7,630-00 acres on the sixteen-inech scale @ Re. 074
per acre.

85:00 acres on the sixty-four-inch seale @ Rs. 1359

per acre,

2011 square miles on the six-inch scale @ Ra. 106'41
p . per square mile.

87900 acres on the one inch to fifty .feet' scale (@
Rs. 11'82 per acre.
\
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Alphabetical List of Cantonments and Military Stations surveyed
and publishéd up to the end of 1922-23,

*(1) Agar Cantonment, 27) Kalka Cantonment,
(2) Avurangabad do. ; (28) Eamptee . do.
{8) Ahmadnagar do. (29) EarZehi Port Trust (Manora),
_ {(4) Baltloh do. (80) Landour  Cantonment.
(5) Balin or Thath (Dalhousie) (81) Meerut do.
Camp ares. .
(8) Banm Cantonment. . {82) Nasirabad do.
(N Bellary do, {88) Nimach do,
(8) Chamen do. (84) Peshiwar do.
{9) Chitral Station. {85) Pallivaram do.
" (10) Dehra Din Cantonment. {(86) Poonamallee do.
(11) Deoli do. 87) Quetta do.
(12) Drazinda Cut Post. 88) Quetta - Fort.
(18) Drosh Cantonment. (89) Quetta Oivil Station..
{14) Delhi New do. , 40) REjkot Cantonment.
(15) Erinpura o 1o (41) Rawalpindi do. .
{18) Fort Lockhart. {42) Sahiranpur Remount Depbt.
(17) Ghairat Biation, {48) SanZwar  Cantonment. .
(18) Guna Cantonment. (44) BSaugor do.
(19) Hangn do. (45) Sizlkot do.
(20) Hapur (Bsbiigarh) Remount (46} Simls Indian Infantry Lines.
Depbt.
(21) Hosiir Remount Depbt. (47) Sitabaldi  Fort (Nagpur).
(22) Jandola  Out Post. (48) Saint Thomas's Mount Cantt.
(28) Jatta do. : (49) Thal Cantonment.
(24) Jhelum Canfonment. (80) Topa do.
(25) Jullundur do. (51) West Hill do,
(28) Jhansi do. (62) Zam Ont Post,

 Erronecusly siown ns * Agra Cantonment”’ on page 31 of the Genersl Roport for 1031.23.




28 . WORK.OF FIELD PARTIES, &c.—THE TRIGO_NOMETRIC-’AL SURVEY.

IV.—THE TRIGON OMETRICA-L SURVEY.

SUPERINTENDENTLt-Colosel E. McC. Gowis, B.E.
GEODETIC . OPERATIONS.

49. No. 13 Party.—Astronomical, No. 14 Party.—Pen~
dulam, No. 15 Party.—Triangulation, and No. 19 -Party.—
Base Line Operations,—No field operations were carried out by these
four parties, the personnel being employed at the Headquarters offices
of the Trigonometrical Survey. .

P2RSONNEL. 48. No. 168 Party.--Tidal
Class I Officers. PR . . -
Dr, 1. deGrmaff Huater, Se.D., M.A., Operatmnsf—Txdal reg:si:iratlons
F. Inst. P., in chargo from 19th February1923.  worg carried out by means of self
Major C. M. Thompson, I.A., in charge to.
bruary 1928.

18th Fre registering tide-ganuges during the
Class IT Officer. followin tations :—
Me.D.H. Iz, - year at the .o owing s ns
ZLower Subordinate Service. i
16 Compautery, ele. - .
. : Date of Dato of Nu:::_’:‘;;'f
Btations. commencement | closing of oybaerva- -BEMARES.
. of observations. obsemﬁonq. " tioms )
1, Aden 1873 <o+ | Still working '*44 . ,
N 1886 1880 ‘18 | 2 With a small tide-
2. Rarfichi ) " {1881 .. | Still working| 42 }55 gauge.
8. Bombay (Apollo 1878 - .| 45 ,
- Bandar).
4. Bombay (Prince's | 1888 v 85
Dock), . 1680 :
. 88 1890 10
5. Madras ** | | Restarted 1895 | Still working| 28 }39 '
6. Kidderpore wr | 1881 " 42
7‘ Rmm ALL 1880 LY L1 48
. 1880 1886 8
8. Moulmein ... |} Regtarted 1000 | Still working| 14 }20 =
8. Port Blair "o | 1880 o 48

In addition, the actual times and heights of high and low-water
at Bhaunagar, Chittagong and Akyab were obseyved by wateh and
tide-pole, under the orders of the Port Officers concerned, and forwarded
monthly to this office.

Hourly readings of the height of the water, on 1 tide-pole,
were taken at Basrah throughout the day and night, and suppiied
weekly by the Director, Inland Water Transport, Mesopotamia. This
arrangement was continued up to the 31st March 1922, Thereafter, the
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diagrams taken by an automatic tide recorder, erected at Margil, were
submitted by the Port Director, Basrah, up to the 30th April 1922,
after which date, owing to very heavy silting during the floods, the tide .
recorder failed to function and was put out of action temporarily.

No further readings were received till the. 2ud November 1922,
since which date, the readings have been received regularly every week.

The observations for the year commencing lst January 1922,
were reduced by the method of harmonic analysis, and the constants
thus deduced were used in the computation of data for the Basrah
. tide-tables for 1924. _ i

Data for the prediction of tides for 1924 by the tide-predicting
machine  were computed for 40 poris. In addition the detail com-
pilation of the tide-tables for the 9 riversin ports of India for 1924
was accomplished.

The tide predictions for the 1924 tide-fables for the Indian
ports and Basrah, were effected by means of the fide-predicting
machine at Dehra Dipn. The printing and publication of these tide-
. tables were carried out in the office of the Superintendent of the
Trigonometrical Survey. Their issue to officers and the -public is
expected to be completed by about the end of October 1923.
"Advance copies, in manuseript form, of tables for the 1924 tides
at the ports of Suez, Aden, Bfishire, Bombay, Dublat (Siger
Island), Rangoon and Mergui, were prepared and despaiched to the
Hydrographer to the Admiraliy in April 1923, and for the Hooghly
river, to the Deputy Conservator of the Port of Caleutta and to
Messrs, Thomas Cook and Son.

Tidal registrations at the nine working observatories have been
carried out satisfactorily, and will be continued during the coming
year, In” eddition, s new lide-gauge is fo be installed at Bassein
and, it is hoped, be in thorough working order before the end of 1923.

The tidal observatory ai Prince’s Dock (Bombay) is still being
worked by the Port Authorities for their own purposes.

During the past year all these observatories, except _Aden and
Port Blaxr, were inspected.

44, The following table shows the annual and decadal per-
centages of errors in the predlcted times and heights of high and low-
water at tha pine stations where observations have been taken by self-
regnstermg tido-gauges, inom which it will be seen thst the prechctionu

for 1922 were as accurate as they have been in the past.
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PERCENTAGE OF ERRORS IN PREDICTED TIMES AND HEIGHTS.

AT OPEN COABT STATIONS, AT RIVEBAIN STATIONS.
4 [In Tnee, In HEEIGHT. g IN Tme., IN HEIGHT.
3 Wi S | TWithin | Within | gers
3 | Within | e | Withinss | £ ) Vg thin | \Within vy
Year. @ 'a of menn | .. . . of mean
“s | minutes | 8 inches % |-minvtes | inches range aé
of of | hogest |, of of nge a
E actuals. | sctuals.| PPOICES 'g actusls. | sctuals, | SPro&%
8 aw~Lw| Ew-Lw.| BEw~Lw, | 2 |AW-LW. [ARW-LW. | EW-Lw.
z "
1913 6|les 82|97 97| 98 90 { 4 168 65|70 58! 94 88
1514 617 7096 97| 98 98 | 3|75 67 (71 55 92 84
1015 6|82 82|98 98| 96-98 | 3 (76 68|73 67| 94 92
1916 681 82|96 97| 96 99 | 3 |81 68|78 62| 98 87
1917 61756 72|96 98] 96 97 | 3 {78 65|69 64| 92 88
19i8 6183 82|97 97| o7 96 | 3 |76 63|66 65| 90 89
1919 8|78 75(96 07| 97 o8 | 3 [74 65|70 69] 93 92
}g%g 6le2 s1l94 971 o7 o8 | 3 )78 66)64 62| 89 86
1622 6 (77 72|94 97| 97 99 | 3 |74 66|75 71| 92 94
5({e1 75{07 98| 96 o7 { 3 !73 66 71 78] 92 95
Average of : )
tenyears. | ...1 80 78| 96 97 | 97 98 |..| 75 657 65| 92 90

45. Tide-predicting machine.~—The height curves and time
charts for the 1924 tide-tables were completed on the machine by about
the end of April 1923, The height curves for the 1925 tide-tables have
already been run off on the machine, and itis hoped to complete the
time charts for 1925 by about the end of October 1923.

48. .NO. 17 Party.—Levelling,—Five double detachments
(one of which started as a single detachment) and one special levelling

detachment were employed during the past season on the levelling
operations summarised below :—

(@) Inthe Punjab, for the Sutlej Valley Irrigation project.—'

PERSONNESL. ' (i) From Kasiir to Ratta Tibba and
_ Class I Officers. Lodhran, )
“‘i’!?t?nifrémf LA, in charge from From Ratta Tibba to Islam and
Bt.-Major K. Mason, M.C. R.E., in char : Kaim Rais-ki-got
. to IISJ:{ Mmh?;é,?. i charge From Kutabpur to A'dnmwahan,
Mptain E‘:l‘_c"';;“:” D.8.0.,R.E. From Lodhran to Bahawalpur,
ass -
Mr.G.J.S. Rao ficers. From Bahiwalpur to Fazilka,
» %j:kmﬁnﬁ athar, B.A. ) From Kandhyawils to Hasilpur.
” :.r Gmh&bn‘n.B.A. (i) From Khudian to Lodhrén.
5 O ce:"' Subordinate Service. . From Dingarh to Khanpur
ot St oo From Withra to Khsupur
25 Gomputers, o, From Chachran to Khan Beld

41 purely temporary Lovollars. From Fazilka to Ferozepore.
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(#i4) In the Multan and Montgomery districts, a close net-
work of ‘tertiary” levelling, controlled by (i)
and (ii).

(b)) In Bombay for the Ghatprabha Irrigation project.—
(?) From Gotar to Kalidgi
(i) From Mudhol to Jodhatti
(#4i) From Hukeri Road railway station to Mudhol.

(c) * In Bombay

(¢) From Abmadnagar to Dhond
In Madras
(#) From Gooty to Ongole.

These two lines were run in order to give heights to Survey of India
bench-marks.

(@) In Burma, for the Public Works Department
(Lrrigation).—

() From Nysungzaye to Yandoon and Maletto.
(4¢) From Yandoon to Kandin,
(i4t) From Ma-ubin to Bassein,
(w) From Sagamya to Pa.ntanaw

{e) In Bombay and the Punjab from Jacobabid to Khanpur
and from Khanpur 15 miles southwards.

Theso lines form part of the new level net of India.

(/) In Bombay, for the Sukkur Barrage project.—
(i) From Shahpur to Mirpur Purina.
(#4) From Landhi canal bungalow (39th mile Jammo) to
Khipro via Jhol and Lun Khan.
(#4¢) From Khipro to Ghuldm Bhurgari.
(iv) From Mirpur Khiis to Tando Ghulim Ali via Unmarkot,
Nabisar, Wango, Dadah and Matli.
(v) From Mirpur Khis to Tando Ghulam Al via Mir Wah
Gorehiini, Digri and Dumbalo. )
(i) From Digri to Dadah.

. The party completed 205 miles of primary, 2,793 miles of secondary
and 13,889 miles of tertiary levelling; of which 2,479 miles of secondary
and all the tertiary levelling were done for Local Governments,
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MAGNETIC SURVEY.
'47." No. 18 Party.—-—]![agnetlc.—'l‘he declination, horizonfa

PEBSONNEL. force and vertical force magneto

Qlass I Officer. graphs were in operation through

., in charge. - _ .

M, E'O'JI' Bo;d’o‘_;f’ i o out the year at the Dehra Din anc
Class 2T . .

Mr. Nikagjo Ronjon Mogundar. Toungoo observatories and daily

,, Jiya Lul Sabgal. absolute magnetic observations were

Upper Subordinate Service. taken regularly by the observers in

3 Offcors. ‘ _ charge. The observatories were

Lower Subordinafe Service, .. .
1 Magnetic Obsorver. visited during the fild season and
9 Computers, ote deelination, dip, and horizontal foree

observations were taken for the comparison of instruments. ]

The Kodaikinal and Alibig observatories, under the control of the
Meteorological Department, were also visited for the same purpose.

Observations at Rg)eat Stations.—Magnetic observations were taken
this field senson at the six repeat stations, Quetta, Karichi, Bina,
Dibrugarh, Barrackpore and Waltair ; these observations are intended to
supplement the 5-yearly observations at all repeat stations so that the
annual changes in the magnetic elements may be accurately determined.

Publication of the results of the magnetic survey.—The results
of the observations at the observatories, repeat and field stations, reduced
to the epochs 19090 and 1920-0 are now under publication.

The magnetic elements at the observatories.—The computation and
tabulation of the values of declination, dip, horizontal force and vertical
force for the three observatories—Dehra Diin, Toungoo and Kodaikanal—
for the year 1922 have been completed; the mean values of these
elements derived from all days, exclud:ng thoge of great disturbance are
given in the table below :—

MEAN VALUES OF THE MaGNETIC ELEMENTS AT OBSERVATORIES IN 1922,

t
Qbsorvatory. La {tﬂﬂc Dip. Declination, | Horizontal | Vertical
Longitude. Force. Force.
R - - loes [oes
Deliia D (30 19 19 N) .
ehra Dan ... N45 86| K 1432 32027 .
s 3 wE) | 132027 33091
T (18 85 45 N) .
oungoo - N2 72| W.0207T) 315 16717
. lgs 27 3E) 7 30156 16717
| u[ ""10.":?13 50 N‘f. B R L ICEET R T o (R
Todaikanal - {1y, o7 0 SN 4 401 W 1587 |- HI878-- [ "
ErIE S Y | A B & ""8_’3"- - 03093




PART 3—OFFICE WORK.,
‘ I—HEAD QUARTER OFFICES.
MAP PUBLICATION OFFICE (vide Index maps at end).

Et.-gg{. % E %"Lieh& c‘lli%' %E,égéo Omﬂul%'t;wgl% Juno 1923
t.-Col. B. A, , R.E., from ot. 1932 to 7th. .
SUPERINTENDENT {Lt.-CoL &, & Mokiarg, D.8.0., R.E., from 8th June 1923.
48. Brief reports of the work carried out during the year
PERSONNEL. under review in the six offices admm.lstered
Class II Officer. by the Map Publication Office are given in

Mr. Prampdaranjss Ray, B.s. paras. 50 to 54, 62, 63, 74 and 75.

49, The classes of maps for the publication of which the Head
Quarter Offices are responsible are as follows:— .
(¢) Topographical maps on the one-inch scale.
- (b) Topographical mape on the balf-inch scale.
(¢) Topographical maps on the quarter-inch secale,
(@) (4) Geographical maps on the 1:1,000,000 scale
: -~ (about 1 inch == 16 miles).
(i) La Carte Internationsle du Monde on the
- 1:1,000,000 (about 1 inch==16 miles).
(¢) Geographical maps on the 1:2,000,000 scale (about
: 1 inch =32 miles). .
(f) -General maps on the same'and smaller scales.
() Special maps.
The progress made in the publication of each of these classes is
detailed below :—
' (a) Topographical maps 6n the one-inch scale.~— During
the year 88 modern sheets have been published.
~ Index map No, 2 at the end of this report shows the progress
made in the publication of the modern one-inch public sheets, and
the following table gives the ontput of these sheets since the
modern topographical surveys were begun :—

NUMBER OF ONE-INCH SAEETS PUBLISHED.

Years of publication, Northern | Southern [ Eastern | mea)
Qircle. Cirele. | Circle. ¥ *

1906-14 421 268 340 | 1,036
1914~15 97 48] 9 154
1915-18 85 69 50 204
1916-17 < 23 40 22 86
1917-18 ° 18 12 13 43
1918-19 32 19 8 &7
1919-20 15 37 52 104
1920-21 - 15 11 19 45
1921-22 20 46 29 95,
1922-23 a2 38 18 88

. Total publighed ... 758 386 . 667 | 1,011
Probable number of one-inch sheets which will not

bepublished owing to the ares covered by them

being included in the programme for survey and -

publication on the half- inck scale 911 561 473 ] 1,948
Approximate number remeining for publication ... 483 879 897 [ 2,359
Apﬁm;:m_mte number of public one-inch sheets in

dia " - .. .| 2,1521 2,020 2037 | €218

* Insludes Burrpa Circle.
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In sddition to the above, preliminary editions (in colours) of 15
one-inch sheets, prepared from .modern revenue surveys, have been
published during the year pending their topographical r.evision.

173 modern one-inch, 13 preliminary editions, 2 provisional issues
of one-inch, and 122 old style one-inch sheets have been reprinted

during the year.

(b) Topographical maps on the half-inch sca.le.—-Index
map No. 8 at the end of this report shows the progress made in the
publication of the modern half-inch public sheets. This series now
forms the tactical map of India, having taken the place of the quarter-
inch mape in this respect. It was commenced in 1914; most of the
sheets published up to date are reductions from the ome-inch map
but others are from direct half-inch surveys.

The following table gives the output of these sheets:—

NUMBER OF HALF-INCH SHEETS PUBLISHED,
Years of publication. 2;;‘":::;? Surveyed on

o inch half-inch Total.

sheets. scale.
1814-16 S 1 1
1915-16 21 4 25
1916-17 - 0 8 56
1917-18 aD 6 63
1818-19 .- 26 4 30
1619-20 . a1 8 39
1020-21 | 59 2 61
1921-22 5 7 82
1922-23 52 4 56
Totals - 378 42 413
Approximate totn.l number of hali-

inch sheets in India ... 1,630

26 modern and 1 preliminary pubhc half-inch sheets have been -
reprinted during the year. :

(¢) Topographical maps on the quarter-ine'h scale.—
These maps “are prepared in “degree” sheets which inelude 1° of
latitude and 1° of longitude, i.e., the area covered By 16 one-inch
sheets, 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.
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The following table gives the output of these sheets:—

88

Nmnn_. oF “DEGREE" SHEETS PUDLISHED.

Years of publication. Northern | Southern | Eastern :
Girole. | Circle. | Circle® | Total
1911-14 9 3 7 21
1914-15 1 3 - 7
1915-16 aee 1 4 a
1018-17 1 3 4
1917-18 e 4 4
1918-19 3 8 11
1919-20 4 e 4 8
1920-21 1 - 1
1921-22 1 3 8 10
1922-28 10 8 2 20
Totals 27 23 ny 91
Approximate number of * degree” shests
];nlndia. T e | - 170 140 140 450

*® Includes Burma Circle.
7 prelimipary sheets in colowrs from comparatively modern
surveys have been published and 17 modern and 8 preliminary sheets

are. at press.

In addition to the above, 46 modern and 9 prehmmary publie
quarter-inch sheets have heen reprmted during the year,
~

) 24 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 27 of
such sheets, which were published previausly have been reprinted
during the year. These “provisional” quarter-inch sheets,
those in hand, now cover the greater part of the area of India for
which modern “degree” sheets are nof hkely to be avmlable for

some time.

including

() Geogra.pmca.l Maps on the 1:1,000,000 scale.—(i) The
“India and Adjacent Conntries” Series (Vide Index map No. 5).—
During the year 1 new sheet of this series has been published, 6 sheets

have been engraved and 20 sheets have been reprinted.

(i1} La Carte’ ‘Internationale du Monde.—{Vide Index map
No. 6).—A full description of the genesis of this series was given in the
General Report for 1913-14, - 12 sheets have been published up to date.

{¢) Goeographical Maps on the 1:2,000,000 scale.—(Vide
Index map No. 7).——1 map of this series was reprinted during the year.
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(f) General Maps on the same and smaller scales.—The
_ engraved plates of all these maps have been corrected and brought up
to date as far as possible and 8 maps have been reprinied during the
year, ’ y .

(¢9) Special maps.—Ths annual edition of the Railway Adminis-
tration map (on the scale of 1 inch = 64 miles) has been reprinted with
corrections during the year; 5 provincial maps and the map of India
showing railways, canals and roads without corrections (on the scale of
1 inch = 32 miles) have been reprinted.

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

” Two new sheets Nos. 18 & 19 of the Caleutta and Howrah Town
Guide Map, ecale 12 inches=:1 mile, have been published during the year
and one sheet (No. 12) has been reprinted.

Plan of City of Calcuita on scale 3 inches=1 mile has also been
reprinted during the year.

50. Map Record and Issue Oﬁice.-—nuring. the jean the
, PRESONNEL. issues of maps to Government

Qlass I Officer. officials and sales to the public con-
Major F. F. Hunter, D.B.0., 1A, in tinued to in se

A diagram shoﬁng the values of maps issued duriné the past 10
years will be found on the opposite page. '

1,178,461 maps, plans, diagrams, ete., valued at Ra, 4;63,453, were

issued during the year, which may be compared with 859,917, valued at
Re. 2,11,014, issued in 1913-14,

A eatisfactory feature is the increased demand for maps from the
general public {0 whom the numbers issued by this office in 1922-23
were 219,746 valued at Rs. 83,724 ss compared with 104,750, valued at °
Rs. 62,075 issued last year.

Thie increase is due to modest advertisements in the

prees ‘as far as
wag poesible within a limited budget provision. + '

A new and simplified Catalogue was published ; this i;lclnded extract
specimens of most classes of maps published by the department.

The reorganization of the map record room continued, and arrange-
ments have been compieted for storing every moderh sheet in
* of enclosed rack. 67 steel racks, fireproof and enclosed, co
shelves have been erected to date.

some kind
ntaining 808
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8b

Many maps previously mislaid in the past, on account of unsasis-
factory storage, have been recovered and properly listed.

The branch office at 5, Esplapade East, Calcutts, continues a

success. _
, Issues.—Frou THE MaP RECORD AND ISSUE OFFICE. .
ON CasE Pav.|
Ox Boox TRANS- MENT (TO PRI-
FER (T0 GOVERN- | YATE InDIvi-| FREE lssues. TOTAL.
MENT OFFICIALS), | DUALS AND <
MAP AGENTS).
YEAR. .
Number Num- Num- | Number
K Value | ber of | Value| ber of | Value of Value
Printed | Re. [Printed] Rs. [Printed| Rs, ! Printed | R,
Copies, Copies. Copies. Qoplea.
(| Depart-1 224,895 2,04,398; 51,991}59,765] 46,547 79.128] 323,433‘ 3,43,201
mental
Maps.
J| Extra-
102228 departe
menial -
Publica-| < 689,747 92,561 167,765 23,959* 17,526 3,8424 865,028\ 1,20,162
tions. -
L ' )
Total ..- 894.042] 2,906,860 219,77 83.7241 84.078[ 82,7701 1,178,461 4,638,458
1921-22-| Total ... | 1,222,832| 2,10,510 104,750/ 62,073| 87,812/68,903 1,395,394( 3,41,488
1920-21-| Total ... | 1,593,888] 2,06,402] 136,728] 50,668] 56,824(28,175| 1,787,420} 2,94,145
" Total number of requisitions and enguiries for maps received in the Map Record and
Tssue Office. - : :
Year 1920-21 - e 1,974
n 1921.22 w8868
» 1922-23 ... 8860
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Table III. —Publications received in Map Record & Issue Office,
during the year 1922-23. -

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

NUMBER OF
DIFFERENT ,
MAPS OF A |Number of
Clugs of Maps. Scale, | VASS RECEIVED. sheets Value.
New |Reprints printed.
Publici-land New
tions. {Editicns.
DEPARTMENTAL.

GENERAL MAPS. Re.
Maps of India . . | Various g 7,254 8,080
GEOGRAPEICAL MAPS :

Bouthern Asia Series 1:2,000,000 1 225 gg?

India and Adjacent Countnes 1:1,000,000] 1 20 10,880 16,330
Beries. ;
TOPOGRAPHICAYL, MAPS.

Quarter-inch, Modern) .o |1"=4 miles 32 48 30,729 45,316

Do. . rely.)... e {17=4 miles 7. 9 4,150 6,225

Do. Provl.). .. |1"=4 miles 24 27 11,300 13,375
Half-inch, (Modem) voa 11"=2 miles 74 26 38,908 1,15,974

Deo. (Pre . [1"=2 miles 1 867 /4 2,601
One-inch, (Modyem) ... 1"=1 mile 81 178.] 176,816 | 2,61,156
Do. Prely.) ... [1"=1 mile 15 13 7,992 11,975
Do. Provl.) .. |1"=1 mile i 2 2,433 3,350
Old Style sheets .. | Various 122 16,720 27,159

SPECIAL MAFS.

Distriet Maps v |1%=4 miles 1 100 150
Administration Reporb Maps ... (1*=8 mil 10 1,060 390
Provincial Maps Various ] 2,125 4,947
Plans of Cities and Cautonmenta Vurious 2 2 1,700 743
Index M I .|l Various 119 | 190,734 [ 17,152
Miscellaneous Maps Various 18 9 18,700 9,531
Total | e 255 | 595 | 522,583 | 544,971
EXTRA-DEPARTMENTAL. :

Mape ...| Various 95 81| 144,884 | 42,739
Plans and Dmgrnms .- Various 689 191 143,364 23,676
Tiustrations B 220 3 81,067 16,644
Migeellaneous ... ..l ... 230 78| 869,706 18,812
Total .| ... | 1,284 181 769,001 |1.01.871

Grand Total 1,489 | 776 |1,291,584| 6,46.842

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

Varions ...

l Varions ]

18 |

4,221 |

5,852

C.—LETTERPRESS.

1. Survey of India General Report, 1921-22, Pyice Ra. 2 or de.

2, Catalogue of Maps published by the Survey of India, 1923. Price Re. for 2s.

3. Routes in the Western Himilaya, &c.. Volume I, Pﬂ.nch Kashmir and Ladzkh,
&c., by Major K. Mason, M L. R.E 1922, Price Rs. 6 or 12s. .



OFFICE WORE.—HEAD QUARTER OFFICES. 8?

L}
PERRONNEL.

Class I0ficers, 51. No. 1 (Head Quarters)

Lient,-Colonel A. A, McHmrg, D.50., Drawing Office.—The organiza-

LE.,

in charge from lst May to 7th June

tion of the office remained sub-

100t e, BB, in chargoto 30th April  giantially the same as last year.

) Class IT Officers. -
M. P. Willizms. . ']:‘he wor-k carried out by the
;» Abinseh Chander Bose. various sectxops was a8 follows :—

s C. Weast. ‘ - )

» Brims gﬁhsrir. , (1) The Compilation Section.—
- hziugrih%n‘ Itfll,efi.it_ o (a) “La Carte Internationale
» PG Mi‘t'fll,%.a. du Monde au 1,000,000".—

Nine sheets were reported in hand last year; no new
sheet was taken up this year, Of the nine sheets,
one sheet has been completed and sent in for publica-
tion. Three have been completed and are about to
be sent to press, contour pattern of one sheet and

- outline patterns of two sheets have been completed
and sent to the Engraving Office. Contour patterns
of the remaining two are in hand. '

(b) The Southern Asia Series, scale 1:2,000,000.—Of the
seven sheets reported in hand laat year, two have
been completed and sent in for publication, com-
plete outline and contour patterns of three have

, been sent to the Engraving Office. Of the remain-
ing sheets, outline pattern of ome is under exami-
nation and a part of outline pattern of the other
“ijg in hand. No new sheets were taken in hand
during the year under report.

The original of the helio. edition of one sheet has

.been brought up to date and sent to press for reprint.

(¢) India and Adjscent Countries, scale 1:4,000,000.—Final
proofs have been passed and sent to the Engraving
Office.

‘(d) Miscellaneous.— \

(i) Preparation of the mew 50-mile Wall Map of
India was taken in band during the year
under report.

(i) Minor corrections to 2,021 stock copies of
modern maps were carried out for the Map
Record and Issue Office.

L]
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(%i7) Various indexes for the Catalogue have been
' brought up-to-date.
(tv) Indexes for the General Report have been com-
ploted.
(2) The “ One-Millionth ™ Section.—

(a) Engraved editions,—Eight sheets were reported in hand at
the close of last year and three new sheeis were taken
up during the year. Of these eleven, two were com-
pleted and sent in for publication, one is ready for
press, outline patterns of three have been' completed
and gent to the Engraving Office, and outline patterns
of the remaining five are in hand.

Patterns for three sheets were prepared and sent to
the Engraving Office for correction of plates for reprint.

(b) Helio. editions.—Outline original of one sheet in hand
has been completed and contour original is in hand.
L 4

(¢) Reprints. —Originals of six sheets have been brought up
. to date and sent to press for reprint. One is in hand.

(d) Miscellaneous.—The border specimen for 1/M sheets
*(helio. edifion) has been revised and published,
patterns of twenty-six standard indexes have been
prepared and sent fo the KEngraving Office for
correction of plates and fraces of nine and originale

" “of three other miscellaneous maps have been pre-

pared. .
(3) The Quarter-[nch Section.—

(@) Original compilation and drawing.-—At the end of the
last year there were eleven j-inch sheets in hand;
no new sheet was taken up during the year under
report. Of these eleven, seven have been comploted
and sent in for publication, three sheets are in hand;
work on one was stopped under the erders of the
Surveyor General.

(b) Miscellaneous.—

(#) Stump-shaded ongmals of nmety—one sheets
were prepared and sent in for publication.
Those of three quarter-inch sheets and of
the 50-mile Wall Map of India are in hand,
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(44) Press order proof corrections have been inserted
on the original fair sheets of seventieen
modern topographical maps.

(ii1) Various corrections have been carried out on

‘ the originals of thirty-seven sheets.

(iv) The drawing of the “Vivid Map of India”
for the. DBritish Empire Exhibition on the
sixteen-mile scale is in hand.

(4) The Reprint Section.—

(2) Seventy-eight old style one-inch sheets (mcludmg seven-
teen sheets in hand at the close of last year)
were brought up-to-date and sent fo press for
reprint, seven sheets remain in hand,

(b) Ten one-inch sheets were corrected to modern grati-
cules, brought up-to-date and sent to .press for
reprint; modernisation of nine sheets is still in

© -~ hand. '

(c) ' Forty-four one-inch and hali-inch sheets were corrected
to modern graticules and sent to press for supply
of blue prints to parties for revision survey.

(d) Eighteen provisional quarter-inch sheets (including eleven
in hand at the close of last year) were compiled
from Indian Atlas sheets and sent to press for
publication. This completes the programme of com-
pilation of quarter-inch sheets from Atlas material.

(¢) Thirty provisional quarter-inch sheets compiled from
Indian Atlas material (including eleven in hand at
the close of last year) were brought wup-to-date
from office copies and sent to press for reprint.

(f) One Indian Atlas sheet and twenty-three miscellaneous
maps have been broughf up-to-date from office
copiee and sent to press. Six sheets are still in
hand.

(5) The Mapping Section.—

() One hundred ind fifteen modern topographical sheets
(including seven in hand at the close of last year)
were corrected and brought up-to-date from office’
copies and sent for reprint. Two sheets remain
in hand.
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(b) Press order proof corrections have Been carried out on the
* original fair sheets of one hundred and thirty-seven
modern topographical sheets (including ten in hand

: at the close of last year); two sheets remain in hand.

(¢) The original of the 64-mile Railway Map of India was

] brought up-to-date and sent for reprint.

{d) Black prints of plane-table sections of twenty-su: sheets
were pasted together for supply of blue prints to
various parties,

(¢) Forty-seven fair, and print original, sheets and colour
patterns of various special maps (ihcluding seven jin
hand at the close of last year) have been completed
and sent to press. These/include maps prepared for
census, railway, commercial, military and other depart-

, ments. Four miscellaneous cases are still in band.

(6) The Office Copy Section.—

(a) Additions and corrections received from various local
nuthorities, have been entered on the existing “office
copies” of 2,214 sheets. 718 “office copies” of newly
published or reprinted shéets have also been prepared
during the year.

(b) The areas of 196 newly published one-inch and half-inch
- sheets were checked againet the Auxiliary Tables and
entered in the Area Register.

(¢) The miscellaneous work of this section includes—

(i) supply of authenticated copies\ of revenue and historical
maps, revenue daja from field books and other records
to officials and private persons,

(i7) the preparation of complete sets of maps of the Districts
and States of India with a view to bring their
“office copies” up-to-date by references to the various
Local Governments,

-

(7) The Examining Section.—

This section is responsible for the examination of the sheets drawn
by other sections in the office. -

210 cases pertaining to 309 sheets have been examined during
the year; six cases pertaining to six sheets remain in hand.

In addition to the above current work this section supplied
scientific data to various oﬂimals, kept up corrections to Imperial Gazetteers,
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oxamined projections of sheets on copper plates in the Engraving

Office, checked geographical names in - various Survey of India publi-

cations, drafied correction slips to the topographical band-book and

ta.blgs, conventionsl signs, &e. The alphabetical index to names for s
the new 50-mile Wall Map of India is in hand.

PHRSONNEL. ' 59, Engraving Office.—

QOlass I Qfficers. . . .
® Lioot.Colonsl A. A. McHarg, D.S.0. (1)  Engraving Section.—This

B.E, ip charge from lst May to 7th  gection has been employed on the

June 1923,
Mr. 3, Pramd, R.B., in charge to 30th Iollowing during the year—
April 1923 end from ath June 1933, g £ ¥

(@) India & Adjacent Countries.—Secale 1 : 1,000,000.

‘Out of the five sheots in hand last year, two are in
their final stage and will very shortly be sent in for
publication, two are nearing completion, and one is
well advanced. One new sheet was projected and has
progressed as far as completion of outline, and another
new sheet was projected and is awaiting material.

(b) - La Carte Internationale du Monde—Seale 1: 1,000,000.

Qut of the seven sheets in hand, two are in their
final stage, and will be sent in for publication very
shortly ; two are very nearly completed; and two are
# well advanced; the remaining one is in a preliminary

stage. No new plates were projected.

. (c) Southern Asia Series—Scale 1 : 2,000,000,
Qut of six sheets in hand last year, one (North
~ Tibet) will very shortly be ready for publication. The
work on one (Koko Nor) ;was stopped awaiting fresh
material from No. 2 Drawing Office. One (Brahma-
putra) was nearing completion, but portions have to be
re-engraved to incorporste new work received from
No. 2 Drawing Office. One (Calcutta) has been partly
completed and swaiting material; iwo (Bombay and
Delhi) are well advanced. One new sheet (Kashmir)

was projected and outline compieted.

{(d) The miscellaneous work has been very heavy. Corrections
and additions to 1/4M Iudia have been ecompleted, and
final proofs sre in hand. Office copy corrections are
being carried out on all tha maps of India on different
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-scalea, as ‘also on the ecomplete set of the 32-mile
Indices. Two Commission forms for officers in the
Indian Hospital Corps in English and Urdu and in
English and Hindi have been engraved and an inset of
the British Isles for the 32-mile map of India was
drawn for reproduction. B8ix fitles on photogravure
plates for the Geological Survey of India were engra.veg .
a8 well as a new title plate for 1/M sheets. Two new
pages have been added to the Copy Book of Lettering.
Ten district maps and the table of Conventional Signs
have been corrected and brought up-to-date. Compila-
tion of various insets and colour acheme for the 50-mile

"Wall Map of India is progressing.

(2) Copper Plate Printing Section.—29,191 impressions were
pulled during the year, against 29,876 during the pre-
ceding year. 44 °/ of this work was extra-depart-
mental, consisting of photogravures, charts, commission

forms and certificates. Of the departmental work
about 38 7 consists of scales, and the rest transfers,
art paper prints and prints from various plates, such as
Atlag sheets, district maps, eic.

In the Electro-typing section 96 plates were dealt with.

53. Photo.-Litho. Office.—The main feature of the year
PERSONNEL, under report is the increased out-

- aor B4, ;!Ih-;; gf’).gf;;hch“g& ::)urn of the office—the figure which
est represents the out-turn being

the number of impreesions pulled in the Litho. Branch. This figure
this year reaches 4,085,405 (vide column 2 of Table B). This figure has
only been surpassed on two occasions, viz., in 1917-18 (4,796,813) and
in 1918-19 (4,248,918). The incressed ocut-turn this year is due to

the fact that 8 large number of maps were reprinted for mobilisation
purposes for the Chief of the General Staff.

As a result of economies during the past year the cost of the office
(column 2 of Table A) bas -been reduced by over Re. 40,000 as
compared with 1921-22, while the “ profits,” arrived at by dedueting
the total cost of the offics, including European stores, from the value
of the out-turn, amount to Rs. 1,359,640 against Rs. 90,596 in 1921-22,
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During the year the Type Section has cleared off practically all its
arrears and this has been accomplished partly by the curtailing of a
number of "forms formerly printed in the section and partly by the
installation of a ruling machine which has heen running during most of
the year.

The following {ables briefly summarise the work of the office during
the last 3 years:— :

TABLE A.—WHOLE PHOTO.-LITHO: OFFICE,

1 2 3 4 5 ¢
Year. pesig out-tura a8 Dep:-:-m - :th:?:han —
offico rates. mental, | Departmental. Total.
. s, Ra. - .
1920-21 2,70,193 4,717,839 623 2,546' 3,111
1921-22 3,05,038 $,37,686 866 ) 2,993 3,859
1922-23 | 2.64.415 5,71,286 256 2,760 3.716

# Does not include eost of chemicals, paper, &o., obtained from England. *

TABLE B.—LITHO. BRANCH.

1 2 3 4 5 6 | 7
Number of |[Number of | Number of TYPE S2oTION CUT-TURN.
Tear. i?ﬁ'iii“ﬁ“’ sﬂ“ﬂf;‘:s‘éis ii;ﬁﬁs Pagesoritems| Copies | Impressions
Litho. Branch.| pulled. pulied. published. prioted. pulled.
1920-21:| 8,736,999 | 287,976 | 501,265 3,429 |2,084,962 | 3,609,532
1091-22| 3,543,470 | 90,633 | 745,670 ' 9,854 | 933,391 | 1,766,319
192223} 4,035.405 | 61,069 | 328,628 2,815 |1,026,900 1,693,605
N N
TABLE C.—PHOTO. BRANCH.
, ' 1920-21. 1921-22, 1922-23,
Negatives 5,788 5,89¢ 8,804
Zine plates 7,691, 7,395 7.078
" Photogravare plates '
Half-tone blocks l 490 475 605
Line blocks ... J
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54, Mathematical Instrument Office.—During the year
PURAONNEL from 1st April 1922 to 31st March

Mr. T. A, Ferrior, O.B.E., in charge to 1923, there was an incréase in the
M:i: ﬁm{,’,,’,,ﬁfj’";n charge from 15th demands made on this office for

Februnry 1023, instruments, &ec., (vide item 1 in

para. 2 “below) and the Store Section of the Office made a profit of
Rs. 63,358 agninst a profit of Bs. 47,044 in 1921-22. . There was also

an

increase in the value of work done (vide item 6 in para. 2 below)

and the Workshop Section of the Office made a profit of Rs. 39,718
against a loss of Rs. 88,910 in 1921.22, ..

2. The following table shows the usual comparative ﬁgmy for

the last three years —

I . 1920-21, 1921-22. | 1922-23,

1.

10,

' Rs, Re., Rs.

Total issues of stores to Public Offices as|  4,74,911 5,32,768 6,256,953
shown in the Profit and Loss state- . ,
ments.

Value of repairs to instruments received 96,089 1,18,445 1,70,010

for repairs and returned in serviceable

condition, '

Value of instruments received from 70,484 38,743 83,933
Government Officers when no longen
required,

Book value of the stock of ipstruments, [ 5,08,988 6,91,499 5,756,844
&e., in Servigeable Stores.
Book value of the stock of instruments, | 1,07,873 1,256,046 1.26,6816
&e., in Ropairable Stores.
To:;l value of work done in the Work-| 4,81,809 4,20,408 4,89,329
op. .
Value of instruments manufactured in| 1,892,644 1,76,123 1.68,588
#he Workshop for Serviceable Stores,
Value of instruments purchased loeally 41,063 11,296 22,840
Value of imstruments snd materinls ob- | 2,98,795 4,58,016 2,20,660
tained from England through the '

. Director General of Stores.

. No. 618 No. 628 No. b5
Avarage No. of employees and their P8Y N Rs. 1,77,655(Rs. 1,93,858 |Rs, 1, .Ogg

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

able, the Repairable and the Material Stores), was twice taken as usual
and the discrepancies found were duly adjusted.
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II.—-DEHRA DUN OFFICES.

TRIGONOMETRICAL SURVEY OFFICE.
55. Computing Office.—Computations on a large scale bhad
PgRSONNEL, to be carried out this year in com-
Class I Officers. pliance with extra-departmental re-
. Dr. J. deGmaff Hunter, Se.D., M.A., quests. Special mention may be
If!;;;t‘ P., in charge from 'mh November 1 ade of a requisition for the rectan-

Major O. M. Thompson, L.A., in chatgeto gular co-ordinates of over 5,000

26th N°'°mb°5llmﬁ o points, snd of another from the
a88 er, . -
Me. Hax Prased, B.S. Dxre?t-()r of ere]ess . Tel?graphy
Upper Subordinate Service, requiring the preparition of data
1 Offiger.

. _ for the construction of a map of the
world for the use of the Air Service, Hayford corrections were computed
for a number of pendulum stations, The Talcott observations for
latitude made last year by Bt.-Major K. Mason, M.C., R.E., at Gogipatri,
Poshkar, Zebanwan and Reban in Kashmir, were completely reduced.

The form of the geoid (sea lovel surface) in India has been deduced
irom all the deflection results obtsined by the Survey of India, and

.exhibited by means of contours on a 3—}( map. This shows the elevation

of the geoid from the spheroid of reference. The desirability of such
representations of the geoid for all geodetically surveyed portions of
the globe has been pointed out by the International Geodetic Asaociation.

The preparation of a revised and extended 5th edition of the
Auxiliary Tables of the Survey of India is in progress. Part III, of
which a smali edifion was printed last year, has been further supple-
mented by 13 npew fables, and a full edition of this part is in course
of printing. The professional forms of the department are leing
rovised. 24 forms have been remodelled up to date.

- The list of the protected stations of the Trigonometrical Survey
numbering 4,000, was scrutinized and amended with a view to effecting
economy in the maintenance of these stations.

250 requisitions for data from departmental and non-departmental
officials were complied with. _

~ Triangulation pamphlets were compiled for 61 degree sheets.
These include 48 of Mesopotsmian trisngulation. .

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

1. Records of the Survey of India, Volume XVI, 1920-21.
2 !
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w

Records of the Survey of India, Volume XVII—Memoir on the
Maps of Chinese Turkistin and Kansu, (Sir A. Stein,

E.C.LE).
. 3. Tide-tables for Indian Ports, 1924.
4. 28 Triangulstion pamphlets. -
5. Levelling pamphlets 63 and 78.
6. Anto-stereo plotter, a translation from the French of Paul Corbin

(Lt.-Col. H. McC. Cowie, BR.E.).
. Levellmg of Precision in Mesopotamia.
8. Catalogue of books in the Library of the Tngonometnea.l
_ Burvey Office. .

- The following are in hand :—
(¢) Records of the Survey of India, Volume XVIII; 1921-22,
(%) Records of the Survey of India dealing with the
L Magnetic Survey of the country.
(#¢) Levelling pamphlet 79.
(4v) Hand-book of Topography, Chapters II and III (both
rovised). 7
(v) Type book of the Trigonomeirical Survey Office.
Obgervatories.—Meteorological observations were continued as
usnal, and the.Omori Seismograph was In operation throughout the year,
The time at which meteorological observations are taken has been
changed from 14 hours to 10 hours. '

Photographs of the sun were takem on 306 days, the sun being
obscured during the remaining days of the year.

Pregervation of Trigonometrical Stations.—658 stations were
repaired by district officers at a cost of Rs. 8,558. Out of 861 districts
from*which reports were due, 23 failed to make returns.

56. No. 2 (Dehra) Drawing Office.—During the year the

PERSONNEL. work of the office was carried on by
Olass I Officer, gix sections. Owing to reirench-
Liut..Colonel 1. C. Thuillior, LA., in .

oo 11 O ment at the beginning of the year,

Nass ers . .
oz, H. B, Sitacns. the Cantonment mapping section
" wm l}ﬂu %_A , ,was abolished and the work handed
Upper Subordinate Service, over to the half-inch section. To-

8 Officea, wards the end of the year, a new

section was formed to dra.w the levelhng charte of the Sutlej Valley
Irrigntion project of the Punjab Government. This work is being done
on payment. , . :

L3
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(1) The Triangulation Chart and Cantonment Section.—Deals
with the fair-drawing of trisngnlation, levelling and index charts, and the
publication, reprint and correction of cnntonment plons. In addition $o
the ordingry work of the section, 48 miscellaneous maps, -charts and
diagrams were dealt with and 351 sheets of cantomment plans hand-
coloured. '

(2) The Compilation Section.—Deals with the compilation and
fair-mapping of geographical maps on different scales. Two fair sheets
on the 1/M scale shown as in hand last year, were completed and sent to
press. Four sheets of rough compilation on the 1/M scale were in hand
at the end of last year, and one more sheet was taken up during the
year; of these, one has been completed and is being fair-mapped and four
are in hand., Of the rough compilation of sheets on the '1/2M scale 2
were in hand at the end of last year and one was taken up during the
.year; of these, two have been completed snd sent to Calcutts, to be
‘engraved and one remains in hand. The stump-sbading of two sheets
wad in hand at the end of last year, and three more were taken up
" during the year; all these have been compleied during the year. Three
half-inch shgets shown as in hand in this section last year, have been
completed and sent to press during the year. Two sheets of Sir H. H.
Hayden’s Tibet map and one sheet of Mount Everest map were taken in
hand during the year; .of these, two sheets have been fair-mapped and one
‘of the former is still in hand. Materials for the rough compilation of
five sheets of the map of Tibet on the scale of linch=38 mlles are being
collected. - .

(8) The Stein's 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. The remaining two sheets out of the 48 sheets of this
geries, have been publiched during the year. The fair-mapping of ome
special map sheet shown as in hand iast year is still in progress, nearing
completion. " Eleven special triangulation charta and one levelling chart
of this area shown as in hand last year, have all been fair-drawn and
published during #he year.

(4) The Half-inch Section.—Deals with the fair-mapping of half-
inch sheets. All the thirteen sheets shown as in hand last year have
been completed and sent to press during the year. This section has also
completed the fair-mapping of five cantonment plans, and eleven further
plans are in hand. Two of the plane have been combined into one and
this makes up the total of 17 shown as in hand Jaet year. This section

, . .
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also took up the stump-sbading of 4 sheets, of which 3 have been comple-
ted and one is in hand.

(8) The Ezamining Section.—Examines the majority of the _
important sheets drawn in this office. 129 sheets have been ,examined -
during the year (including the 34 sheets shown as in hand last year)
and 22 sheets are in hand.

(8) The Sutlej Valley Project Section.—Was formed i'.owards the
end of the year under report.to deal with the fair-drawing of the
levelling eharts (showing spot heights and contours) for the Sutlej Valley
Irrigation project of the Punjab Government. Materials for 136 sheets
have been received ; and of these, 6 sheets have been fair-drawn and sent :
to press leaving a balance of 130 sheets in hand.

(7Y The Map Record Section.—Deals with the storage of originals
and office copies of cantonment-plans, triangulation and other charts and
geographical maps; it keeps & small stock of the various maps published
by the department for occasional issue to the public and for depart- .
meptal use and deals with all correspondence on this subject.

The following is the summary of the work of the office durmg the
year 1922-23. '

Balance Balance
ah:f Sheots | Sheets [of sheets
ots |received | sent to | in hand
Olass of maps. on 1st in press in | on 1sé Ramanks.
Ootober | 1922.28.|1922-28. | October
1922, -1928,
Triangulation charts ... 17 23 |- 28 12{(a) | {2} Drawing of two
charts stopped.
Levelling charts, scale 1/M 1 3 2 2 | ’
Index oharis to illustrate 1 |7 | 8 1(3) | (6) Publication of
reports. 01:3 index siop-
Cantonment plans for pub. 84 67 28 ] pet
lication. . :
Canfonment plans for cor- 11 229 218(c) 20 {(c) Corrections
rection. carxied out inboth
A _ originals and
office copies.
Cantonment plans ian' 17 1 § © 12| (@ Two plans have
drawing. ‘ been  combined
Forest maps of Indm.n 15 16 into ope.
States for publication.
Miscellaneous maps, oharta 21 40 - 67 4 i
and disgrams, : I
Colowr guides of canton-| 156 898 851 | 202 .
ment and other maps. '
Halt-inch sheets w!l e, W | e | .. ‘
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Summary of the work of the office-during the year 1922-23. (coneld. ).

Balance Baldneo
of Sheets | Sheets |of aheots
. sheeta |received | sent #o |in hand | ,
Class of maps. on lst in press in | on lst REmuu.:s.
. - Oetober | 1992-23. | 1922-28. | Qotober
_ 1922, 1b28.
GEOGRAPHICAL
MAPS, i .

Fair sheets, scale 1/M ... 2 1 2 1 ;
Rough compilation, scale 4 1 He) 4 | (¢} Being fair-map-

/M. . - ped.,
Bough compilation, scale 9 1 2(#) 1 () SentioCaleutia

1 N ~ for engraved edi-

tion.

Stump-ghading, various 2 7 8 1,

scales, s ) ‘
Sir H. H. Hayden Tibet] ... 2 1 1

maps. i .
Mount Everest map N 1 1 v
Butlej Valley project level o 136 180

and contour charis, scale

1 inch = 4 miles. ’ '
8ir Aurel Stein's explora- 1 . 1

tions in Chinese Turkis-

tan and Kansg in 1900- [~

01, 1906—08 and 1913—

15, for publication on

2/M geale,

Lhoto.-Zinco. Section.—During the year 1922-23 the work under-

taken cowmprised :—

Cantonment plans>
Indexes and Triangulation charts.

Forest maps.

/
Maps illustrative of

13

-y

r
i

Sir Aurel Stein's explorations.

Map illustrative of Sir H. H. Hayden's explorations.
Miscellaneous maps.
Extra-departmental maps, -
The following table shows the yvork done in the last three years:—

- No. of Chocolate
Years. No. of Subjects. {No. of Negatives.| No. of Pulls. and I?romide
) ) ) prints,
1920.21 ... 1,480 1,911 486,998 447
192122 ... 1,480 2,028 805,415 eoe
1922.23 ... 1,719 1,580 318,229 1,198.
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57, Forest Map Offlce.—~The strength of the office was
PERSONNELs : reduced during the year by half,
Class I Officers but its organization remained sub-

. Lieat..Colovel L, G. Thaillier, LA., in stantially the same as last year.

Class IT Qfficers, The work carried out by ihe
Mr. H. P. D. Morton, various sections was as follows :—
,, Asmat-ullsh Khan, K.B, _ ) ]
,» T.F. Kitchen, (1) . The Drawing Section.—The
» Namak Chand Puri, B.A., & 8. progress of this section is shown
Upper Subordinale Service. . ‘ —
3 Officors. in the table below:
Drawn and),.
) © Gins 3¢ {10 hand on| Received | sent for 13 hand o0\ Published | Total number
‘ 883 0L 11gt October| during the | publication to bel?‘ during the | of copies prin-
map. 1922, year. during the 13’28“ ‘ year ted.
year. 3
@ 2 5 88 20 67 ||
® ..} 654 6 | 58 4 80
@ | 1| 4 18 Ce 17
@ o 4 | 38 8 88 |} 21,688
@ Wl 4 2 2 1
T 82 7 4 25 17
@ .. 8 8 2 8 |
ol | o9 160 | "84 | 95 218
tal ' : '
g, M6 |° *a1e 199 28,551

8 Includes two-inch and four-inch foreer maps drawm by smrvey .
(a} Reprints of forest maps on various scalas. P > postie
(b) Foreat editions on the two-inch scale of mbdern one-inch maps,
{c} Mape of Forest Oircles and Divistons,
(d) Maps to illustrate working plans, eta.
(¢) Maopaand diagrams to sccompany Administration Reports.
() Torest maps from specinl surveys, mostly on the four-inch seale, .
{g) Index and miscellangous mape. )

(2) The Porifolio Section.—Office copies of 455 maps and colour
specimens of 62 maps were prepared; corrections %o 204 sheets were
completed, 69 office copies were ecoloured up and 1,704 sheets were
hand coloured for issue on indent. In addition this section corrected
the forest information on 328 maps for the various Survey of Tndia
d;awing offices requiring them for compiling the half-inch and degree
sheets, ' )
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(8) .The Map Record Section.—The number of maps, disgrams
and original fair sheets received for storage was 12,881 ; 3,675 maps, ete.,
valued at Re. 9,347 were issued gratis. Sales by book-transfer to
Government departments amounted to Rs. 3,187 for 1,027 maps; these
figures show a decrease of 1,787 maps and Rs. 2,668 from those for last
year. Cash sales to the public amounted to Rs, 2,035 for 902 maps, a
decrease of Rs, 304 from the amount realized the previous year.

(4) Book-Binding Section.—This section dealt with 267 volumes
for the Forest Research Institute, the value realized by book-transfer
and cash being Rs, 681.

As .the working arrangements of this seetlon were not provmg
entirely satisfactory, and 'in anticipation of havmg to retrench its
personnel, it was closed down in the month of January so far as the
binding of books for the Forest Research Institute was concerned, and
its activities were confined to departmental work. 2,616 maps of various
sizes were mounted on cloth for issue.

Miscellaneous.—At the specml request of the Conservator of
Forests, Northern Circle, Cenfral Provinces, and of the Divisional
Forest Officer of the South Raipur Forest Division, the area statements
of the reserved forest areas in 109 four-inch sheets were revised.

The re-indexing and the preparation of the list of all the forest
triangulation and traverse data referred to in last year's report, could
not be completed during the year, owing to a large number of loose
computation records being found, entailing a great deal of Iabour in
arranging, binding and labelling.

The Catalogue of maps published in 1916 by the Forest Map Office
has been revised and sent to press,
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1II.-—CIRCLE AND LOCAL DRAWING OFFICES.

58. No. 3 Drawing Office (Northern Circle).—During the

PERSOXNEL year 24 two-inch sheets out of

‘ Class I Offcer. 926, 54 one-inch sheets out of 93 and
- Mr.J. A Froeman, in charge. 3 half-inch sheets out of 10 previcus-

’ Class II Officers, fai i b
Mr. E. B, West. ly surveyed, were fair-mapped by
n A. A. Grabam. parties and have been submitted for

Dppor Subordinate Servi -
N Ofﬁcef;?" e Service. pubhcatxon._ .

: Lower Subordinate Service. Half-inch sheets comptled from
» 49 Surveyors, ote. one-inch sheets.—11 half-inch sheets

‘were drawn in the Circle Drawmg Office, and have been submitted for
pubhca.tmn during the year.

~ Modern material wvailable.—The fan‘-mappmg of 15 half-inch
sheets, of which the component two-inch and one-inch sheets have been
published or sent for publication, is in hand. In addition to the above
- there are 19 balf-inch-sheet areas, of which some of the c/omponént
two-inch or one-inch sheets though surveyed have not been published.
The material for these areag will soon be available for half-inch mapping. —

Quarter-inch sheels compiled from modern one-inch and half-inch
sheets.—During the year 9 quarter-inch sheets were fair-mapped and
submitted for publication. :

Modern' material available—There are 8 quarter-inch sheets of
which the component ome-inch or half-inch sheets have been published,
and the fair-mapping of all of these is in hand. There are, besides the
above, 8 quarter-inch sheet areas of which the component two-inch,
one-inch and half-inch si)eets though surveyed bave not been published.

Special maps.—During the year the Town-Guide map of Lucknow
in 4 sheets, the Khaur Oil Fields map in three sheets on the
sixteen and eight-inch scales respectively were prepared and submitted
for publication.

The colour patterns of 5 Town-Guide, Environs, and Western
Jumna Head Works maps, on the twelve-inch, four-inch and eight-inch
scales respectively, were prepared and submitted for publication.

Hill-shaded sheets.—40 one-inch, half-inch and quarter-inch sheets
were stump-shaded and submitted for publication.

Layer gwides.—Nil,

Colour patterns and press order pr oofs —Press order proofs and
colour patterns of 98 sheets were submitted for publication.
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Miscellaneous.—The traverse plots of “mauzas” in 4 sheets of
Gonda district, on the sizteen and thirky-two-inch scales, and enlarge-
ments of Mawai and Baponi villages of Jhansi district, on the sixteen-inch

gcale, were supplied, and the cost of preparation recovered from the
Deputy Commissioners of Gonda and Jhansi.

For the purpose of reprint the office copies of 4 sheets were cor-
rected and submitted for publication.

Record Section.—Triangulation dsta foJ 12 degree sheots were
completed but their final disposal has been delayed pending the issue ‘of
revised instructions for the preparation of triangulation pamphlets.

The staff of computers was considerably reduced during the year.

59. No. 4 Drawing Ofice (Southern Oircle).—bm-ing the

PEESONNEL. year 44 one-ineh and 8 half-inch sheets

Olass I Officer. :
Mg, J. O'B, Donl:zgheﬁcg oharge. preno@y surveyed ._a‘nd, mapped,
Class IT Offcers, 1 one-inch sheet previously surveyed
‘i‘- Eﬁm‘m ul“"-mhm KB. 'and partly resurveyed during the
Unper Subordinate Service. year hnd 9 one-inch sheets surveyed
4 Offioers. during the year were received from

'Lower Subordinate Sarvice.

48 Dot oo parties before the 30th September
1923 and were finally examined and submitted for publication, There are
no arrears. '

Half-inch sheets compiled from modern one-inch sheets.—7 sheets
were mapped and submitted for publication. There are 11 sheets in hand
of which 1 will shortly be submitted for publication.

Modern material available.—The material for 8 half-inch sheets
has been received but the mapping has not yet been commenced. In
addition there are 11 half-inch sheet areas of which the component
one-inch sheets have been submitted for publication but not yet pub-
lished, and 11 half-inch sheet areas completely surveyed on the one-inch
seale but of which all the component one-inch sheets have ‘not yet been
submitted for publication.

Quarter-inch sheels compiled from modern one-inch and half-inch
and old style sheets.—8 sheets were mapped and submitted for publica-
tion. There are 7 sheets in hand of which 1 is ready for despatch.

Modern material available.—There are 4 quarter-inch sheet areas of
which -the component balf-inch sheets have been submitted for publica-
tion, 6 quarter-inch sheet areas of which the component half-inch sheets
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bave not all been submitted for publication and 5 quarter-inch sheet areas
completaly surveyed but of which the mapping of the component half-inch’
sheets has not yet been commenced. .

Beprint sheets.—The correction of 1 quarter-inch sheet was com-
pleted and the sheet was submitted for pubhcatlon There are no reprint’
sheets in hand. :

Colour patterns.—Waere prepared for 56 sheets and submitted for
publication.

Hill-shaded sheets.—Were prepared for 44 sheets and submitted for
publieation.

Layer guides.—Nil.

Photo.-Zinco. work.——

Number of reproduetions . 318

w  » enlargements . 136
w w reductions ... ' v 429 .
" » vandyke plates prepared 268 v
" w prints pulled 10,797

Work for private individuals on cash payment was done to the
value of Rs. 185.

} Special maps.—A four-inch military map of Bﬁshire (Persia) was
finally examined and submitted for publication. 8 two-inch sheets of the
special forest suryey of Hyderabad (Deccan) surveyed and mapped during
the year have been finally examined and submitted for publication.
4 one-inch special forest sheets of the Indore State previously surveyed
and mapped and 5 similar sheets surveyed and mapped during the year
by No. 5 Party have been finally examined and submitted for publication.
The preparation of a road map of Bangalore on the three-inch scale

is in hand.

Triangulation charts and computations.—Seven firiangulation
pamphlets and charts were prepared during the year and are ready for
despatch to the Superintendent of the Trigonometrical Survey when
called for by him. Material was extracted and supplied to (a) the parties
of this cirele, (b) the Northern Circle and (¢) the Land Records of the
Bombay Governmeni. Material was also ‘exiracted and supplied to a
private individual on cash payment to the value of Rs. 47. The work of

revising the register of all triangulation and traverse records i in this office
is in hand.
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Miscellaneous.—Preparation of Index maps, ete. The work of

sorting and arranging all records and copxes of published sheets in the
office was taken in hand.

Published copies of sheets were sold to the public to the value of
'Rs. 273, ;
€0.. No. 5 Drawing Office (Eastern Circle).—The following

PERSONNEL. . sheets were received from field parties
‘ Class I Officer. ' during the year:— !
Mr, W. M. Gorman, in charge, ' Seale 4 inches to 1 nnle 1
cms H oﬁm‘ - - ” 2 ll " " - 4 ’
Mr. P, Simpeon. . . " 1 inch , " [T e
Upper Subordinate Service. 3 9
s wem " 1 " L1 s
Lower Subordinate Service. -
£l smeym ota, ‘ Tot&l e ,51

Of the above, 1 two-inch sheet was returned to the Superintendent,
Burma Circle for entry of boundaries and 50 sheets were submitted
for publication. ’

8 of the half-inch sheets required completion to edge from old
surveys in the Drawing Office.

Half-inch sheets compiled from modern ome-inch and old style
gheets.~—During the year, 21 sheets were in hand, mcludmg 5 from last
year; of these 11 were submitted for publication and 10, which were
begun towards the close of the recess, remain in hand.

Modern material available for half-inch mapping.—All sheets of
whieh the eomponent 1-inch sheets are published have been put in hand
and the material for 4 half-inch sheets, whose component 1-inch sheets
are under publication, has been applied for.

Quarter-inch sheets compiled from modern ome-inch, half-inch
and old style sheets.—Five sheets were in hand, of which four were
submitted for publication, leaving one recently begun sheet in hand.

Modern material available for quarter-inch mapping.—All }-inch
sheets of which the component $-inch, sheets are published have been
put in hand and material for one sheet, of which the ecomponent }-inch
sheets are under publication, has been applied for.

Hill shaded sheets.—3 sheets were prepared and submitted. There

aTe NO arrears.
Layer guides. —None were received during the year.
Colour patterns and press order proofs—Those of 68 sheets were

recoived and dealt with and, in addifion, 6 sheets were prepared for
reprint purposes,
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él. B Maymyo Drawing Office (Burma Circle).—32 sheets

PERBONNEL. were surveyed by parties of the
Class 11 Officer. . .
Mz, F. J. Grice. _ Burma Cu'cl? during the year. _Of
Uppor Subordinate Scrvice, these, 7 two-inch sheets were fair-
10‘5";: Subordinate Servics mapped and received in the office
wer Subordinale Service.
17 Draftsmen, ate. before the 30th September. The

remainder, viz, 10 two-inch, 12 one-inch and 2 .half-inch sheets are
expected before the 30th October.

Half-inck sheets compiled from modern one-inch sheets.—Six of
these sheets are in hand; 2 have been submitted for proofs and 4.remain
in hand. : ’

Modern material available for half-inch mapping.—There are 2
modern half-inch sheets, of which the component one-inch sheets have
been published, the drawing of which has not yet been put in hand.

Quarter-inch sheets. compiled from modern one-inch and half-inch
sheets,—None in hand. :

' Modern material available for quarter-inch mapping.—There is

1 quarter-inch sheet of which the component half-inch sheets have been
published and the drawing of which has not been taken up.

Two-inch Forest sheets—Two have been completed, Jeaving no
arrears,

Colour patierns and press order proofs—These have been received
for 1 sheet and completed and submitted for 1 sheet. .

Fovest Index showing Gazetted Reserves.—This Index 'is being
prepared, on the one million scale, from material taken from one-inch,
balf-inch and quarter-inch sheets and from that received from the Forest
Department. It will show all information regarding Forest Reserves both
surveyed and unsurveyed and will supersede the existing 32-mile index
which is on too small a scale to be of much utility,

632. No. 8 (8imla) Drawing Office.

The Survey Section

ans;z;in. ‘has been employed on the compi-

£ 1.5 er. . - ]

Msjor L. G. Grosthomst, 1A, in charge, lation and fair-drawing of trans- .
Class IT Offcers. frontier maps on the one-millionth,

Mr, R. E. M. Sacbolle, half-inch and quarter-inch scales,

» F. K, Grant, . : . ogn
" . H. P. Batterfeld. and Incorporating additional survey

4 Europeas Draftemen. and information on sheets previous-
36 Indian Droftsmen, ote. ly published. :

* This office waa not constitated as a separate chargo;during the year.
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- During the year '23 quarter-inch sheets and 2 half-inch sheets were
fair-drawn and submitted for publication and 4 quarter-inch sheets were
sent forre-publication after new material and information had been added.

" The Army Section is employed on the preparation and printing
of maps and plans for the Army and other Government Departments.
| During the year 222 maps and plans were dealt with and 68,027
copies printed on the litho-printing presses.

63. Bengal and Bihar and Orissa Drawing Office.—
(Imperial 8tandard Mapping Section).—This section has been

PERSONNEL. employed on the fair-mapping of
Class II Officers. - . e
Mr. 0. Woet, 1n 16th June th'e prehmmarx editions of mod.em
1993, ! 1-inch sheets in colours, compiled
Mr. A, B, Hunter, in charge to 13th June from modern revenue survey mate-
1923, - .
. Vomer Subordinate Sorvice. « rial and completed from old material
1 Offcer. . where no modern work is available,

17 new sheeis of Bengal, 8 new sheets of Bihar and Orisesa and
one degree sheet (preliminary edition) were fair-mapped and submitted
. for publication during the year.

| As an experimental measure 4 one-inch sheets were drawn in
colours; by this method it is hoped that the preparation of colour
- patterns for the Photo.-Litho. Office will be unnecessary. In addition
an area of 169 fsquare miles in the Raniganj coal field area was
reduced from modern] revenue material for supplementary survey on
the 4-inch scale’by No. 4 Party in 1923-24.

The sdminisirative control of the section was transierred from
the Director of Surveys, Bengal to the Superintendent, Map Publi-

cation from 1st August 1923
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) PART 4.~WORK FOR OTHER. GOVERNMENT
DEPARTMENTS.

.864. Northern Circle. No. 4 Party.—A dispute having arisen
over the boundary between Para and Basantpur villages in Bara Banki
and Gonds districts, due to many consecutive trijunction pillars having
been washed away by the Gogra river, the services of an officer of the
department were called for and furnished. A new bounda.ry, 2,610 yards
in length, was demarcated the survey bemg based on thunctlon plllars
at some distance from the disputed ares. The expendlture incuried was
recovered from the civil authorities.

© 885. No 22 (Rlveraln) Pa.rty.—-The party continued the
work of traversing and laying down

"PERSONKEL.
" Clinse IT Offcer. base lines. 959 _ linear and 970
. Mr. Dhani Raw Verma, R.S., in churge. - gquare niles of main-cireuits along
Upper Subordinate Service, the Indus river in the districts of

4 Ofoars. . Muzaffargarh, Dera Ismail Khan and
Lower Subordinate Service.

33 Travorsers, ete., (exeluding 19 purely Dera Ghazi . Khan and along the
temporary meo). Chenab and Jhelum rivers in Jhang
dlstrmt and 2,960 linear miles and 627 _square mlles of minor tra.verse in
the Indus riverain tract in Muzaﬂ'argarh dxstnct were executéd, 1,304
theodolite stations of the former and 13, 374 of the latter i in 90 villages
were fixed. 21 corners of 7 squares in 17 square miles were demareated
with permanent mark-stones on both ba.nks of the Indus river in the
districts of Muzaffargarh, Dera Ismail Khin and Dera Ghazi Khan fo
serve as bases for future survey and demarcation of bouridaries and fields
in the bed of the fiver. 1,554 plotted and 476 boundary masduis ‘(settle-
ment mapping sheets) on the scale of 1/2,640 and 40 fodr-inich sheets
were traced and supplied to the Settlement Officer, Muzaffargarh. Besides
these, 264 boundary masdvis were partly compiled on the scale of one
inch = 220 feet for the next season's work, and 273 miscellaneous

_traces were prepared; all the traverse stations marked during the field
season were plotted on 42 four-inch shests.

Boundary Survey—This work consisted 'in & plane-table
survey of the boundaries of the newly constituied tahsile of Bialkot
distriet. For this the original field sheets of the area hpographlcnlly
surveyed on the ome-inch scale in the years 1910—12 were used. 135
linear miles of the new boundaries were surveyed by interpolation and
meagurement from the swrounding detail and village trijunction pillars
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shown on the original field sheets. The work was commenced on the
17th July and finished on the 14th September, the heavy monsoon rains
baving seriously retarded ite progress.

~ 86. No. 23 (PunJa.b Rectangulation) Party. -Durmg the

UIPEB!;Z;?L year the party was ¢mployed on
88 cer.
Major B. Fostar, T.A., in charge. - rectangulation. in connection with
Olass II Officers. the Punjab Government’s Sutlej
Hr Maya Das Pori, R.S. - o : abrs
AL Tulti, 1.C.E. Valley project in the districts of
~ C. 0. Pleard. Multén, Montgomery, Lahore and
p F. W. Smith, Ferozepore and in Bahawalpur
. » D.N. Banerjee, L.C.E. . State '
i Opper Subordinats Service. ¢ .
8 Officers (exoluding one Supervisor om A total ares of 4,152-7
purely tomporary establishment).
ower Subordinate Sornice, square miles was rectangulated,
18 Traversers, eto., (excluding 188 purely 26,664 100 -acre rectangles were
temporary men), laid out, and 26,378 corner stones

of 100-acre rectangles were embedded An area of 7,250 square miles
or 5,844 linear miles was traversed in advance for the purpose of laying
down the main corners of 2,400-acre rectangles and an area of 1,208

square miles was trlangu]a.ted to supplement this traverse. '

The country under rectangulntmn liee on both sidéa of the
Sutlej river, from Ferozepore on the north-east to the boundary. of . Sipd
on the south-west ; it is bounded on the porth-west by the Indus and
Chenab rivers and'the old bed of the Beis river and on the south-enst by
the dry bed of the Ghaggear river and by Bikaner State. Nearboth banks

" of the Sutlej and in the north-east portion of the area the country ia well'
: cultlvated and fed by mundatlon canals; to the north js a large tract of
level country covered by scrub jungle where water is scarce in parts . and
brackish ; the southern portion consists of aandy desert in which wells of
br;.ckmh water occur at long intervals although during the first half of
the ther, a few € tobaa ‘or depresswns are found ﬁlled with rain
water. o

In recess the party was employed on cognpi]atiqn of “masavia™ of
the area rectangulated, traverse computations and preparation of materials
fqr ﬁhe ensuing field season.

67. Southern Circle. No.5 Pa.rty —At the request of the
General Staff, Mhow, triangulation was carried out over an area of
115 square miles round Mhow cantonment to give points for artillery

ranging purposes.
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68. Eastern Circle.—In addition to his duties in the Imperial
Department, the Superintendent, as Director of Surveys, Assam, held
administrative charge of the Assamn Survey Department, including the
Asgam Traverse Party, Drawing Office and Reproduction Office and the
Assam Survey School.

89. Burma Circle. No. 10 Party.—At the request of the
Cosalfields of Burma, Lid., one Upper Subordinate officer was sent on
deputation to the Upper Chindwin district to survey the coal nrea near
Kalewa belonging to the Company.:

Work was begun in May and completed in July. The area was
14952 acres which was surveyed on the scale of 100 feet to 1 inch with
contours at 10 feet intervals. The traverses were connected to points of
minor triangulation in the neighbourhood. A trace was made of the
work and copies were vaudyked by the Government Printing Press,
Rangoon. .

The whole cost amounting to about Rs. 2,000 was ‘borne by the.
Coalfields of Burma, Ltd.

70. No. 11 Party.—Ai the request of the Superinteﬁding
Engineer, Mandalay Circle, the survey of one square mile of the Maymyo
Residential Area was undertaken on the scale of 32 inches to one mile,
with eonﬁo’urs at 5 feet vertical intervals.

71. Tngonometrlcal Survey.—At the request of the Punjab
' Govemment No. 17 Party ran 1,289 miles of secondary levelling in
connection with the Sutle) Valley Irrigation prbject, for which, in addi-
tion, 18,889 miles of tertiary levelling, covering 2,045 square miles, was
done (vide page 28). The preparation and prmtmg of contoured charts
for the same project was begun.

For the Bombay Government, 208 'miles of levelling were rﬁn, to
give heights to Irrigation bench-marks in the Ghatprabha area in Dhar-
wir. 392 miles of double levelling were also executed for the Sukkur
Barrage project, (vids page 29).

For the Burma Government, (P. W. D., Imgstmn), 610 miles of
levelling were executed, (vide page 29).

The cost of levelling in all these cages was borne by the Local
Governments concerned.

72. At the instance of military authorities, Mr. Jugal Beharl'
Lal, Sub-Assistant Superintendent, ‘was sent to' undertake specxal
triangulation over several artillery practice camp areas,
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73. Head Quarter Offices.—The total out-turn of all extra-
depa.rtment.al 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 43, in the * Issues ” table and in
Table III of the Map Record and Issue Office report on pages 35 and 86.

In addition to the special maps for other departments which are
mentioned in para, 49(g) on page 34, these extra-departmental publica-
tions include maps to illustrate the various reports of government officiale,
'maps for railway guides, and for posting in railway carriages, &s.
Thq ususl large numbers of weather charts for the Meteorological
Department and of the photogravure and half-tone illustrations for the
Archmological and other departments were also printed.

The work entailed by the preparation of originals for some of these
special maps, 'in addition to their publication, is mentioned in the
reporte of No. 1 Drawing Office and of the Engraving Office on
pages 37 to 42.

74. Mathematical Instrument Office.~—Repairs to range-.
finders, b'inocula;-s, telescopes, sight dials and directors, &c., and a certain
number of manufactures were carried out for the military departments
as usual. General repair and manufacture work for. civil depn.r‘tments
is well up to date.

75. No.6 (Simla) Drawing Office.—In addition to its normal
work for the Army, this office has prepared maps and plans for the
Archaological, Foreign and Political, Home and Legislative Departments,
Census Commissioner, Indian States Forces, 2nd Bombay Pioneers,
Indian Army Ordnance Corps Magazine,” Army Sports Central Board,
Public Health Commissioner and Royal Air Foree.
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