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NOTICE.
MAPS PUBLISHED BY THE SURVEY OF INDIA

are obtainable from the Map Record and Issue Office,
13, Wood Btreet, 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.

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

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

2. . Surveys executed after 1905 are classed as “MODERN", those
" prior .to that date are classed as “QLD". ’ '

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 mgp printed in
colours, but without graduated layer tints. Hills are
represented by contours and shading. This edition gives
prominenee to the Civil Divisions of India which are
shown by ribands of colour along boundaries of
administrative partitions.

NOTE.—When maps are printed in colours, from mixed or old surveys, the edition is styled

 PRELIMINARY ”; sad when publishod in black only or with kills in brown, the edition is
stiled “ PROVISIONAL” iswue.



( i)
i 'The series of Modern maps are grouped under three Divisions:—

(I) GEOGRAPHICAL, embracing— .

(a) SOUTHERN ASIA SERIES, scale 1:2,000,000. or
pearly 1 inch =32 miles, in LAYERED and
POLITICAL editions, size 36 inches x 24 inches,
price Rs. 3 per copy.

(b) INDIA AND ADJACENT COUNTRIES; scale
1:1,000,000 or nearly 1 inch =16 miles, in
LAYERED and POLITICAL editions, or if from old
surveys, as PRELIMINARY editions; size 24 inches .
x 19 inches, price Re. 1-8 per copy.

NUTE.—When the Layered edition is not pablished or out of print, tho Political edition is
acnt, and vice versa, ’

(¢) 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.
.(II) TOPOGRAPHICAL, comprising maps on;:—

(@) SCALE 1 INCH = 1 MILE, in the POLITICAL edition,
size 24 x 19 inches, price Re. 1-8 per eopy.

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

(¢) SCALE 1 INCH =4 MILES, 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.

oo 1B Moderu Topographical maps printed on._ linen-backed '
cbarts > h - r Ag. 12 extra
gradi, Todex or Koy maps to the Geographical nad Topographical ‘serios are obtainavie

(1II) GENERAL MAPS which include :— -
(2) GENERAL MAPS OF ~INDIA, scale 1 inch = 32

miles, in sets of 12 sheets, each sheet 25 x 32 inches,

in LAYERED and POLITICAY, editions, price Rs. 12

per set, and on scale 1 inch = 64 miles, POLITICAL

edition only, size about 33 foet square, aft Rs. 6 the -
copy. Alse various maps of India on the same and
smaller scales and miscellaneous gpecial maps illustrat-
 ing Railways, &e. .
(b) PROVINCIAL MAPS, on scales 1 inch = 18 miles

and 1 inch = 82 miles.



(i ) .

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

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

5. MAP CATALOGUES esn be.obtained at ONE RUPEE per
copy.

6. Maps can be mounted on cloth and folded or mounted on
roIlers for hanging, &c., at an extra charge.

7. For particular purposes, copies of any ‘map cun be supphed in
black or black and brown on request and at special rates.

8. For official purposes any map, chari or diagram can be repro-

duced if the applicant submits & 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 information may be obtained free
of charge from the Ofﬁcer in charge, Map Record and. Issue Office,
13, Wood Street Calcutta. ( Telegraphic address, Surmaps ).



AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLIGATIONS.

LONDON.

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

P. 8. Ko & Sox, 2 and 4, Great Smith
Street, Westminster, 3. W.

KraaN PavL, TrencH, TRUBNER & Co.,
68, Carter Lane, E.C.

B. Quarrren, 11, Grafton Street, New
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Hexey 8. Emo & Co., 85, Cornhill, E.C.
GrmNpIAY & Co., 54, Parliament Street,

. T.FisEEr UNWIN, LD, 1, Adelphi Ter%acé,
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EDINBURGH.
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_B. H. BLACKWELL, 50 and 51, Broad Strect.
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Paris

MarTrvus N1ssorr, The Hague - Holland.
OtT0 HaRRASSOWITZ, Leipzig
FRIEbLANDER & Somy, Berlin

- Frunce.

] Germany.

FOR MAPS ONLY.

LONDON.

Epwarp SPANFORD, LTD., 12-14, Long Acre,

SEoRETARY To THE HIGR CoMMISSIONER
PoR INDIA, (GRNEBRAL DEPARTMENT),
. 42, Grosvenor Gardens, 8.W.1.

~

INDIA.

THACRER, SPINE & Co., No. 3, Esplanade,
East, Cnlcutta.

NEwaaw & Co., No. 3, 012 Court House
Street, Calcutta.

TrACEER & Co., LTD., Bombay.
D, B. TaparorevaLs Sons & Co., Bombay.

Tax Ponssad REwiaiovs Book SocrETY,
Lahore.

HiaGINsBoTHAMS, LTD., Madras.
Boraar & Co., Muzaffarpur.

OxForD BooK AND STATIONERY Co.,
Kashmir Gate, Delhi.

Nozrarrx Inpia BoorR D3riT, Peshaiwar.

Tae CURATOR, GoVERNMENT Book Derér,
. Bunxa, Rangoon.

Tuackes, SPINE & Co., Simla.

CoCRBURN AOENCY, Srinagar, Knsbmir.'




CONTENTS.

: . PAGE.
PART 1.—GENERAL REMARKS—
L—INTRODTOTION— . . 1
II ~~ADMINISTRATION AND Pnnsomr.— " 3
PART 2~WORK OF FIELD PA.RTIES, &c.
1.—ToroaRAPHIOAL SURVEYS.— .. T'ABLE I.—Progress since 1905 .. 5
: . . TABLE IIL-—Out-turos end costs .. 6
Northern Cirele _ ... w10
Southern Cirele ... e 12
. Eastern Circle ... - 14
Burma Cirele . 17
I1.—PorEksT SURVEYS.— .. Northern Circle 20
. Sounthern Circle 20
- Hastern Circle ... w20
Burma Cirele 20
IIL-—CANTONMENT AND LARGE SCALE SURVEYS,—No, 20 Party 23
Cantonments " wer 24
IV. —GEODETIO BRANCH. — ... Astropomical Latitudes oo 25
Pendulum Obeervations ... e 27
Triangulation ... . 29
Tidal Operations ... 29
’ Levelling . 82
) Base Lines N
PART 3.—OFFICE WORK— -
1,—~HeAD QUARTER OFFICES.— . Map Publication Office . 33
Map Record and Issue Office w 3
TABLE II1.~-Publications during the year 38
No. 1 Drawing Office .- 89
Engraving Office 43
- Photo.-Litho. Office . 44
‘Mathematical Instrument Ofice 45
I1.—Denra DUy OFFIORS.— .» Commputing Office ... R |
., Magnetic Survey .., we - 48
No. 2 Drawing Office .. 48
Forest Map Office 52
. ) Photo.-Zinco. Office w 58
III.—CiroLE AND LocAL Drawing QFFIOES,— - 55
- PART 4—-WORK FOR LOCAL GOVERNMENTS '
AND OTHER GOVERNMENT DEPA.RT]![ENTS— .62
APPENDIX.—Colunel . H. D. Ryder, C.B., C.LE, D.5.0., RE. i
INDEX MA.PS (bound at end of Report).
1, Modern survey and publication.
2. Publiention of modern one-inch series.
3. » modern half-inch series for Ind:a. '
4. " v quarter-ineb ,, »
& . ‘India and Adj ies” seri 1_,
‘ a an jacent Countries series, scale 1,000,066
e . Indian sheets of *“La O rbeInbe tional " 1
a m: onale du Monde,” soale 1,060,000.
7! '] ¢ t .’ >
’ Sou hern Asin’ series, scale T000.000




Survey of Jndia,
GENERAL REPORT,
1923—24.

From 1st October 1923
To 30th September 1924.

PART 1.—GENERAT, REMARKS,

1—INTRODUCTION.

1. The main parts of this report, as shown in the “ Contents” on
the opposite page, are Part #—Work of Field Parties, dc., summarising .
the operations of the field parties, grouped under appropriate headinga ;
‘and Part 8—Ofice Work, which gives a brief account of the year's progress
in the head-quarters and other offices. :

2. An abstract showmg the progress of the topographical pro-
gramme assigned to the department in 1903, will be found in Table I on
page 3. From this it will be seen that the out-turn of topographical
survey during the current year was 65,673 square miles ; and that this
brings the total progress since 1903 to 753,890 square miles, leaving
1,067,710 square miles still to be done.

3. The first Index map, at the end of the report, shows the
progress of the topographical programme both in survéy and in publi-
cotion, while the rémaining six indexes show the progress in publlcatlon
of the various series of maps nppertmnmg to the scheme.

4. Table III on page 38 gives a list of the new publications of the
Caleutta Offices during-the year. Liets of new maps are published
monthly. '

5. The main events of the year are summarised below :-—
. (a) His Exeellency the Viceroy pgid-a short visit to the Head-
quarters Offices, Calcutta, on the 18th December 1923,
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(b) There was a further increase in the out-turn of the:
topographical survey, 63,673 square miles being completed.
This was due to the inclusion of an unususlly large propor-
tion of hdlf-inch survey and revision survey.

(¢) The geodetic operations were partially resumed, observations
of the intensity and direction of gravity (pendulum and
latitude) being taken up.

(d) Aero-photo surveys were undertaken in the Irrawaddy Delta
and in Waziristan. * -

(¢) There was a decrease in the issue of maps to Government
officials; the issues to the pubhc, however, showed a steady
increase, ‘

) Detachments were sent to the Kbyber and Tank on the
N. W. Frontjer.

(9) Surveyors were deputed to accompany the Deputy Com-
misgioner, Nigi Hills, the Mount Everest Expedition, and
the Chitril Reliefs. Their services were greatly appreciated,

(k) A map reproduction staff was lent early this year to work
with the Anglo-Persian Oil Co., Ltd., Muhammareh.

The survey detachment which was lent to them in
September 1923 returned to India in June 1924,

(¢) Two upper subordinate officers were deputed to assist the
Burma Qil Co., Ltd., on the gravity survey with the Edtvis
torsion balance in Sind. Their assistance was much
appreciated.

(j) The Waziristan Survey Detachment was disbanded in
June 1923.

(k) A considernble amount of minor work was done in connee-
tion with Artillery Survey. Short courses of instruction to
Artillery officers were held and the fixing of points in some
artillery practice camps was carried out.

(!) A conference was held at the Geodetic Branch Office in

‘ October 1923, and again at Delhi in April 1924, to discuss
the question of co-operation between the Royal Artillery.
and the Survey of India in peace and war. As a result
the surprinting with a one-minute mesh of modern topo-
graphical maps for military use was introduced to facilitate
map references. This mesh differs from the * grid” wused
in England in being a sub-division of the spherical graticule.
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(m) The branch map issue office at No. 5, Esplanade East,
Calcutta, was removed permanently to the Government
Central Book Depdt, No. 8, Hastings Street, Calcutta.

(n) The Trigonometrical Survey of the Survey of India is now
designated the Geodetic Branch of the Survey of India, and
the title of Director was adopted for officers in adminis-
trative charge of circles, &e.

(¢) The Maymyo Drawing Office and the Northern Circle
-Office were made into executive charges, the former being
designated No. 7 Drawing Office; the number of executive
"charges reserved for Class II officers was thus raised from
11 to 13, of which 4 are temporary for the present.

IL—ADMINISTRATION AND PERSONNEL.
6. The actual cost of the department for the financial year ending
31st March 1924 and of the two previous years is shown below :—

1021.22, | 1922.23, | 1923-24. REMARKS,
Ra, Rs, Rs. * Includes an unusual
» charge of over Rs.
Gross actual cost ... | 62,01,542 | 54,80,867|51,06,338+| 9,00,000 debited to

the department on
Deduct receipts and credits | 19,88,588 | 26,20,447 [21,26,8811) account of Enrops

stores.
 Thase figures are not
final,

Net actual charges . ... | 42,62,95¢ | 29,10,420 | 29,709,507+

7. Colonel C. H: D. Ryder, ¢.B., C.LE., D.8.0,, R.E., administered the
department up to 27th March 1924 when he proceeded on leave pre-
paratory to retiremeut, and was succeeded by Colonel E. A Tandy, R.E.

8. Class I Officers :—Colonels C. H. D. Ryder, ¢.B, C.LE, D:8.0.,
R.E., and W, M, Coldstream, C.LE., R.E., retired. A summary of Colonel
Ryder’s distinguished services is attached as an appendix to this report.

Mr. E. G. Hardinge who is on deputation with the Government of
Assam, and Messrs. Hanuman Prasad, RS, and Dhani Ram Verma, B.8.,
were promoted temporarily from the Class II Service.

Mr. T. A. Ferrier, 0.B.E., Officer in charge, Mathematical Inatrument
Office, retired.

Class II Officers :—Mr. Asmat-ullah Khan, K.B., retired.

Captain V. P. Wainright was placed on foreign service with the ~
Rangoon Development Trust; Mr. W. H. Strong, M..E., who had been on
foreign service with the ‘Iraq Government was placed on foreign service"
with the Anglo-Persian Oil Co., on the 23rd September 1923.
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Messrs. J. McCraken, m.B.E., and A. F. Murphy reverted from foreign
gervice with the Anglo-Persian Oil Co. Mr. N. N. Chuckerbutty reverted
from deputation under the Government of the United Provinces.

Captain F. E. R. Calvert who reslgned his appointment in February

1920 was reappointed.
Mr. Chuni Lal Kapur was promoted from the Upper Subordinate

Service.

Mesers. Seth Ram Gupta, B.4,, J. C. Berry, T. M C Alexa.nder and
Muhammad Nazir Ahmad Hashmi, B.A., were appointed during the year.

Upper Subordinate Service:—Mr. Sarat Kumar Mukerji refired,
Messrs.. Gopal Lal Mitra and Mauji Ram Sharma and ‘three pro-.
bationers resigned. Mesers. Sher Jang, K.B., and Sijawal Khan reverted
from foreign service with the Anglo-Persian Oil Co. Four officers
were promoted from the Lower Subordinate Service.

Total strength of the department at the close of the Survey year -
was 55 Class I, 93 Class II -and 78 Upper Subordinate officers, besides
apecialists, clerks, lower subordinates and menials.

- 9. No. 4 Party was placed under the administrative control of the
Dn‘ector, Eastern Circle, on the 1st October 1928, o

' On suspension of magnetic operations, except at the Dehra Diin
observatory, the designation of No. 18 (Magnetic) Party was changed to
No. 18 (Aero-Photo) Party, and the party was placed under the adminis-
trative control of the Director, Burma Circle, on the lst April 1924.

No. 20 (Cantonment) Party was transferred to the administrative
control of the Director, Northern Circle, on the lst September 1924.
The designation of the party was changed to No. 20 (Cantonment and

Special Surveys) Party, the pariy having taken up a speclal 4-inch-
survey of certain parts of the lower Sutlej Valley, PunJab in eonnection
with the Sutlej Irrigation scheme.

An independent detachment, designated the Settlement Survey
Detachment, was formed on the 1st June 1924 for settlement survey
operations in the Peshawar and Attock districts.

10. The following honours and rewn.rds were conferred durmo- the
year (—

Companion of the Ordet of the Indian Empive -

Spocial Silvey MaceGregor Mewmorial Medal for 1923
Voluntear Long Service (Silver) Medal

.. Colonel W, M. Coldstream, R.E.
» Surveyor Hari Singh Thapa.
«» Mr. Q. F. Oddy, (Sergeant,
‘Auxiliary Force, India).-
) P I(:)ﬂ': Manesger, Photo..
oto..Litho. Qffice,
)Ir B..T. Wyatt, Extru Assistant Superintendent, was pro?nar;::lato
the rank of Lleutenant in the Auxllmry Force. - 7
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WORK OF FIELD PARTIES, &0.—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 to the department in
1905 and the out-turns and -eosts of different porties during the year
under report. They are followed by brief. descriptions of the work of
each topographical party.

In 1918, the Secretary of State sanctioned a scheme for the
reduction ' of the scale of survey of certain sparsely populated areas of
India. This will greaily reduce the area of survey on the one-inch
scale ond consequently accelerate the rate of progress of topographical
surveys shown in Tabie I below. In order to give a betier ider of
what work actually lies before the department, it may be remarked that
of the area remaining for survey about 500,000 square miles are. likely
to be surveyed on the half-inch or smaller scales.

Table I--Progress of Topographtcal Surveys since 19065,

Survey . Northern | Southern | Eastern Burma
year, | Sedlesof Surv ®¥-] Cixole. Circle. Circle. Circle, | TOTAL.
Sq. miles. | 8q. miled. | Sq. miles. | Bg. miles. | Sq. miles.

'1905.18 | Mostly 2-inch | 150,856 80,810 27,561 57,042 815,269

and 1-inch. '

1918-14 | Mostly 1.inch| 25,052 15,844 7,201 7,509 55,786

and %-inch. ) .

1914-15 ditto, 12,834 19,286 2,448 2,608 | 86,876

1015-18 ditto. 8,168 17,243 2,279 4,682 | 82,842

1916-17 | . Aditto. 11,6890 11,888 8,560 6,168 82,750

1917-18 ditto. [ 4,202 12,181 3,598 4,800 24,579

1918-19 ditto. 500 7,268 1,764 4412.] 18,048

1919-20 ditto. 9,145 11,801 4,311 5,117 80,464

1920.21 ditto. 14,411 14,295 4,766 5,509 89,961

1921-22 ditto. 11,528 21,596 5,970 5,510 44,604

1922-28 ditte. 26,199 20,828 - 9,144 | 5,482 61,848

1923-24 ditto, 18,544 28,160 | 11,363 7.608* | 65,673

Total areas completed | 202,137 1260,210 85,048 |116,600 763,890-

to date.

Approximate areas for| 750,000 | 542,800 |262,926 {265,876 [1,821.600
the whole topograph-~ ~ .
ical prograxame,

Approximate areas re- 45'7.863 282,600 (177,882 |148,376 1,087,710
maining for survey.

® Excludes 10 square miles sorveyed in 183223 on 1l-inch scale and 1,440 lqm;rc wiles of original

air-photo. survey on 3.inch scale.



CUT-TUKNS OF

Table IL—OUT-TURNS of PLANE-TABLING and COSTS of TOpogE-aphical Surveys, 1923-24.

kills.

OBTS UF SURVEY
PLANE-TABLING. [INCLUDING MAPPING.
Party Axp LocaniTy. Areas on
Totals of
“:? :o‘?:h La.rus on él":?'s mc“tt“: REMARKS,
Clunicter of Country, Seule nnd Class of Survoy, _ Class, l Scales.
' . Sg.miles. Rs. R"'"ﬁ-?;_"q'
NORTHERN CIRCLE.
No. 1 Party—United Provinces and Central India. '
Undulating hille densely wooded, Half-inch Revision Survey ... | 2,168
Cultivated plaine, congested with One-inoch Revision Survey .., | 4,268
villages, and low hills thinly 6,462 | 89,642 139
wooded. .
Allahitbid & Bnvirons. Four-inch Revision Survey ... 81
. . * : ¢
’ . . L
No. 2 Party—Central India, Qualior, Rajputana and United ' , )
S Provinces. ' T
Jungle-clad hills, undulating forests, Half-inoh Original Survey  ...| 6,368
and enltivated plains.
Jungle-clad Iills and cullivated One-inoch Resurvey e 589 : o
plaius. - 4 0,663 | 1,168,800 131 | (=) Excludes Rs. 4,72 aont of training
Cultivated plains, with some isolated One-inch Revision Survey ...| - 538 @) popils.
City ond Cantonments and En- Siz-inch Revision Survey ... 23 .
virona. : - : N
No. 3 Party—United Provinces. o
High wooded hills, . Half-inch Revision Survey .., 2419 | 2,419 | 82,996 96'0 | ) Excludes vost of gettlenient survey,
. (b} experimsental 4-inch aurvey ander No.
28 Party and Khiyber sarveys.

_TOTALS, NORTHERN CIROLE:— 18,544 sq. m. Rs, 2,60,528

Cost-rate 14'6

‘SXTATAS TVO[HIVIDOJOL—0% ‘SHILIVd qTId J0 yaom. 9




d COSTS of Topographical Surveys, 1923-24.

Table IL.—OUT-TURNS of PLANE-TABLING an

) OUT-TORNS OF . | GOBTS OF SURVEY ‘
! PLANZ-TABLING. |[INCLUDING MAPPING,
ParTY XD L , A :
. ARTY sXD LOCALITY ﬁr‘a";‘;_" Potals oolf g ::ﬂ_ Cost. | ——
Chwractor of Conntry. Seale and Claxs of Burvey. Olass. |2l Sca‘lol. *
. . . Sq. miles. « Rs. L En .
. No. 6 Party<Ceutral India and Central Provisces. SOUTHERN OCIRCLE.
Well cullivated plains and jungle- One-inch Original Survey o) 2,904 . N .
elad kills and plains. One-inch Revision Survey o 1.203} 5,495]1,00,016] 198 “ih?%.;?:;mnn;l:ut %1%0 d‘f"ﬁ‘:}’;ﬁer“
} * * Halfinoh Original Survey  ...| 1,208 e, uthorn Command, o
No. 6 Pa.rty_—ﬂradm and Hyderabad State. .
{Parily  undulating  ocultivated Half-inch Original Survey  ...[ 7767 578 181
country and partly densely One-inch -Original Survey ... 10108 3777 |1,88.678 _ .
wooded hills, - ‘ .
No. 7 Party—Madyas, Mysore and Hyderibad Stutes, ) )
Undulating, with palches of culti- One-inch Original Survey  ...| 8,168 -
valion and nunmerous rooky out- Half-inch Original Survey ~ 1,152} 4,04511,12,080| 226
crops and rocky hille covored with One-inch Revision Survey .., 630
low aerud, )
No. 8 Party—Bonbny .I"resftler!t)ij and Hyderabad State,
.Pmrtizm of the Western Ghiits, the One-inch Revision SBurvey ... 8,154
undulating plains, interspersed One-inoh Revision Survey . 34 ] . .
with ounterops of ﬂ;cky low-lying One-inch Original Survey 17 8,043 1’42‘0(249, 168 “L{ﬁﬁlﬂﬁ":.f",ﬁ‘.,‘,’i {:‘;{;’.}‘.‘:‘:"""‘ wnd
hills, of the Doccan trap, and the One-inch Original Survey . 788 . .
openn and cultivated plains of
Hyderitbad State. |
TOTALS, SOUTHERN OIRCLE:~ 28,160 sq.m. Rs. 5,21,707 Cost-rate 185

'SXTAINS TVOIHIVPHDOJOL— 0% ‘SHITAVA ATIII 20 HIOM

&



Table IL—OUT-TURNS of PLANE-TABLING and COSTS of Topographical Surveys, 1923-24.

I
Charactar of Country.

PARTY AND LOCALITY.

Seule nnd Clas of Sarvoy.

OUT-TURNS OF

COSTS OF DURVKY
PLANE.TABLING.

INCLUDING MAPPING,

'REMARKS,

intersected by three largs rivers,

oullivated exzcept in vieinily of

the collierics with a few wooded
areas and enclosed on the north,
west and south sides by oulcrops
of low hills coversd with serubd
Jungle.

No. 9 Paxty—DBihar s}' Orissa. ‘
Partly wooded hills, and partly One-inoh Ouiginal Survey

cultivated opsn wooded wmlﬁlat-
ing ground.

No. 12 Party—dssam and Buirma.
Mostly high densely wooded hills Helf-inch Original E:urvey

and part of the open oultivated
Manipur valley.

Mostly densely jumgle-clad plains One-mch Original Survey

wnd low and high hills.

No. 4 Party—2Bengal, Bikar § Orixén.—(Baniganj ¢ ‘aa{ﬁeld; Y

Mostly open undulabing ground, Four-inch Supplementary Survey
with 10-foot contours.

-
e c——

EASTERN CIRCLE.

(o) Inclndes cost of transfor from
llnuoorio to Hasanbagh and of level-
but excludes Ra. 1,846 ovat of
levehmg in advance for future
surveys. .

(£) An area of 1,851 squave miles of
reconnaissance survey on the half.inch
scale has been included in the aut.
{urn, but the arenand cost; {(borne by
the Assam Government) have ot
been used in caleulating the cost-rates,

TOTALS, EASTERN OrROLE:— 11,363 8q. m. Rs. 4,61,027 Cost-rate 46-0

‘SXTAENE TVIIHIFYHOIOL—OR ‘SALLAVL CTAIL J0 JHOA




Table IL—OUT-TURNS of PLANE-TABLING and COSTS of Topographical Surveys, 1923-24.

OUT-TURNS OF

OSTS OF SURVEY

' : PLANE-TABLING, |INCLUDING MAPPING. .
Banty Axp Locanifr, Arecsod [ po, .o of
o el Toabot | moos | oot P—
Character of Conntry. Seals and Class of Burvey.. ' Clasg, |8l Scales,
_ 8q. milon. Re, [P, Beroq
No. 10 Party—Ugpper Burma and Lower Burma. ‘ BURMA CIRCLE,
Heavily wooded Tills ... Half*ineh Original Survey ... 1,764 ‘ ,
High wooded hills ... Half-inch Revision Survey ... 520
| Heavily wooded hills ~. One-inch Original Survey ... 548
Waoded lills, open plains, orecks, One-inch Supplementary Sur-| 1200 4380 |1,99,756| 455 | (0) Includes Rs. 5,622 cost of forest
islands and mangrove swamps. vey. * - @) . surveya .debitable to the Forest
Wooded hills on island «« Two-inch Original Survey ... 24 Deportment, Burma.
Densgly wooded hills .+ Four-inch Original Survey . ... )
. No. 11 Party—=ZLower Burma. ' .
High hills with dense evergrecn One-inch Original Survey .| 1,806 )
Jorest, and well wooded low .
ground waried wilh Rhills, rook
outorops, and scatlered culliva-
tion, ' : } .
Cultivated areas, well wooded hilla One-inch Supplementary Sur 909f] 2,451 1.86.7(:.8 762 ""g;‘g:tdge&;‘ﬁﬁ '},‘;’;‘&)’}'“ the
and plains and forest swamp. ] vay. "
Low undulating ground densely Two-inch Original Survey ... 130 ;
rwooded. :
Hills and low ground demsaly Four-inch Original Survey ... 186/
wooded. .
_No. 18 Party (Aero-Photo)—Lower Burma. s
Densoly wooded coaatal portion of Three-inch Original Air-Photo.| 1,440 | 1,440 [38,78,200] 262'6 | () Includee Rs. 8,03,000, debitable to;
the Irrawaddy Delta. Burvey. * ’ (+) the Forest Department, Burma.
No. 21 (Burma Forest) Party—Lower and Upper Burma.
Densely woeded hills and platne Four-inch Original Survey ... 4 8 |1,70,502! 281-3 | (5) Al debitable to the Forest Dopart-
Two-inch Original SBurvey ... 772 77 9 {3) ment, Burma, rean Joba

TOTALS, BURMA CIRCLE:~ 0,056 sq. m. Rs. 9,44,266 Cost-rate 1043

GRAND TOTALS:—67,123 sq. m. Rs. 21,986,618 Cost-rate 334

‘§ITAYDS TVOIHIVIOOIOL—0% ‘STIIYVI QTATI J0 TTOM
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NORTHERN CIRCLE (si% Index map No. 1).

E.A, Tandy, ».3., up to 18th March 1924,
DIRECTOR { Soront Jeionel L, O, Thuflior, 1.4., from 19th March 1924,

12. No. 1 Party.—This party surveyed an ares of 4,060 square
PERSONNEL. miles partly on the one-inch and

Class I Oficers. artly on the balf-inch seale in
n{b%.o"nme'inww fih Octoler fbe yA!]ah‘ébﬁd', Bandi, Jaunpur,~
m&egl'moiml;?mu' fn churgo From ,Gth Mirzapur, Partabgarh, Rie Bareli
- and Sultanpur districts of the
United Provinces; 31 square miles -

Clan II Officers.

Major C, H. Tresham.,
n:foo. D. Jackson

Moqgimuddia. ’ 3
» Uo; ,:usubord-’mte e, on the scale of four inches to'one
8 Officers, : . - mile in Allahabad and its immediate
LN ice. s e s g 1
s Lower s:;« inate Service vicinity ; 240 square miles on fhe

one-inch scale in Bhadohi district of Benares State in the United
Provinces; and 2,131 square miles partly on the one-inch and partly,
on.the hsli-inch scale in the Indian States of Rewah (2,023 square miles)
and Sohdwal (22 square miles) of the Baghelkhand Agency and Pannd
(86 square miles) of the Bundelkhand Agency of Central India; or s
total of 6,462 square miles. In addition, an area of 33 square miles
was trisngulated in the Allahibad district to supply data for the detail
purvey during the current season. '

The country surveyed on the one-inch scale consists mainly of
well cultivated plains dotted over with numerouslakes, marshes and groves
. of mango trees and intersected by several rivers, the principal of
which are the Ganges, Jumna and (southern) Tons. The area surveyed
on the half-inch scale comprises portion of the plateau and the
northern slopes of the Kaimur Hills. The platean is covered with

‘tall grass, but the morthern slopes are densely wooded with a thorny
undergrowth, .
13. No. 2 Party.—This party surveyed an area of 590 square’
g;f:‘}"g;::ﬂ ntfileei in the Hamirpur and Bindd

oo B Lisat-Colonel 8.” W. 8. Hemilton, districts of the United Provinces,
1928, snd again from S50 Janoary 1926 - 487 square miles in the Bijawar,
PP 3-?5‘6'-’;‘&' - Charkhari, Chbhatarpur, Garrauli

"““‘;h'?‘:.’.ﬁ“i.‘?:“;'k‘;’._‘”"" (Jagir), Lugdsi and Panna States of
" gfﬁc&'ﬁzﬁ?& PRGS. the Bundelkhand Agency in Central
w4 Chowdiory I%:A. India on the one-inch scale; and
somzl:.per Subordinate Service. . 4,057 square miles in Jaipur State,

Lotwer Subondinate Sermce. 586 square miles in Karauli State,
32 Burveyors, ete.

oy ste. 159 square miles in Tonk State, 429
square milos in Bindi State, and 2,089 square miles in Kotah State, al}
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in Rajputdna, and 1,243 square miles in Gwalior State on the half-inck
scale, The party also carried out revision survey of an area of 23
square miles for the map of Agra and Eavirons on the scale of six inches
to one mile.

The country surveyed on the one-inch scale consisted of jungle-clad
hills and cultivated plaine, while that on the half-inch scale was very
similar, with a large area of undulating forest ¢ountry in addition.

An area of 9,400 square miles was triangulated in advance for
next season's detail survey in Kotah and Gwalior States, in portions

“of the Bundelkhand Agency and in the Jhansi district of the United
Provinces.

14. No. 3 Party.—This party surveyed an area of 2,419 square

PERSONNEL. miles obn the half-inch scale in the
> Class IOfcers. ~ Dehra Din and Garhwil districts
s oy Mgt g 74+ ™ and Tehri State of the United
My, E €. J. Bond, V.D,, in charge from | . s
19th Mareh tocamh Jtlllne 1324 o, BE, Provinces.
Mﬁoghm&e fr'omﬁuipﬁy 100 It comprised that poriion of the -
Class II Officers. Himalayas lying north of Mussoorie,

Mr. J. Q. C, Lears,
Johnson,

»

east of Tebri and around Rudraprayig,
Upper Subordinate Service. . Karnapraydg and Chamoti, watered

5 Officers. - - e . .
Tower Subordinate Service. by the Bhagn‘.athl, f&laknandﬁ, Pmt_iar
82 Surveyors, ete. - and Mandakini rivers. The hills

rising from 4,000 to 19,000 feet above mean sea level are precipitous
and generally densely” wooded with oak and pine. The lower valleys
are fairly well cultwa.ted and communications are not difficult in the
lower altitudes.

15. ZTraining.—8 pupil surveyors were entertamed during the
year, and are recewmg instruetion in No. 20 Party.: -

. In addition, a number of pupil surveyors were entertained in No. 3
Party and were trained in drawing during recess, with the view of
employment on four-inch survey in the Sutlej Valleg, 60 were
eventually selected and posted to No. 20 Party for this work.

9 soldier surveyors joined for trammg during the year, and are
receiving instruction in No. 2 Party.

16. Recess Work.—The fair-mapping of sheets of the previous
and current season’s survey, was completed by 30th September 1924,
with the exception of four sheets on the one-inch, and five on the half-inch -
gcale,
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Five sheets, which have been drawn in colours as an experiment,
have been delayed owing to the necessity of thickening up the red
detail to ensure good reproduction.

The remainder have been delayed owing fo the full drawing strength
not being available for No. 3 Party, this party having had‘ to make
preparations for the Sutlej Valley four-inch work.

17. Particulars of work done by Nos, 22 and 23 Parties and Settle-
" ment Survey Detachment will be found on pages 62 to 64.

SOUTHERN CIRCLE (vids Indox map No. 1),

Lt.-Col. G. A. Beazeley, D.8.0., R.E., up to 10th April 1924,
DIRECTOR {1400 & % Browne, G.M.G., D.8.0n B.B., from 1ith April 18%4.

18, No. 5 Party.—This perty surveyed an area of 5,495 square

:1:::0;:;'"--  miles as follows:—18 square wiles
Major F. B, Seott, L.A., ﬁm in Indore State, 117 square miles in
Class I Officers. Bhopil State, both of the Central

Mr. %fﬁ;ﬁ;?'_ _— India Agency, and 4,065 square miles _
» *ﬂ'ﬁm"ddm: v : - - =g
Upper Bubordinate Service. - in the Hoshangibad, Betil, Chhufd
lom“‘-m Sutordinate Servi wira, Seoni, Balighat and Bhandara
8 Surveyors,ato. districts and Makrai State, all of the

Central Provinces, on the one-inch scale; 45 square miles in Indore State

and 1,250 equare miles in Bhopal State, both of the Central India
Agency, on the half-inch scale.

‘The country surveyed consists of well cultivated plains and jungle-
¢lad hills and plains,

19. No. 8 Party.—This party completed an ares of 7,767 square

Personner, miles of original half-inch survey and
Class I Oficer, & olf v

opajor R. 8. Wauchope, 0.B.E., IA., in 1,010 square miles of original one-inch
arge.

Class IT Offcers, survey in the Atrif-i-balda, Karim-

ue E EE e g
» A Mughy, d1?tr1cts of Hyderibad and in ﬁher
» C.P.E. Daveport . Kistna district of Madras.
Uppg"si;:tg.':;)e Sorvice, ~ An area of 11,918 square miles of
8 Otticers. - triangulation was completed in the
Lower Subordinate Service. Warangal and Karimnagar districts of

Surv
37 Survegans, ote. Hyderabad, the Godavari, Guntiir and

glﬂtﬂaa gis‘h‘icts and Agency Tracts_of the Madras Presidency and in the
astar State.- This does not inelude about 400 square miles which was

rapidly triangulated to fix stations in connection with some special work
lone for Messrs. Currimbhoy Ebrabim & Sons, Ltd
, Ltd.
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240 linear miles of theodolite traversing were completed. -

. The counéry under survey varied from flat highly cultivated and
populated areas to dense forest-clad hills.

20. No. 7 Party.—This party surveyed an ares of 3,095 square

i PERSONKEL. miles in the Cuddapah and Ananta-
Olass I Officer. pur districts of Madras and 698 square

ohiir;l:rmﬁ l'gth%gt':%:dmg -8.0., R.E, i milegin the Kolar and Tumkirdistricts
Class IT Qffcers. of Mysore, on the one-inch scale ; and

e, B 8. MeAPeo Fielding, inchargeupto 1,149 square miles in the Anantapur

Mz, V. W. Morton. ; distriet of Madras and 3 square miles

"y N. 8. Haribara Iyer.
n ¥ ” MMZ’L ) in the Tumkir district of Mysore, on
‘ 4oﬁeeﬂ_!’p” o ' the half-inch scale. The party also
’ Lower Subordinate Service. ‘triangulated an area of 4,582 square
26 Surveyors, ote. miles in the Anantapur, Bellary nnd

Kurnool districts of Ma.dras, and Raichiir district of Hyderibad.

The pountry surveyed was mostly flat or slightly undulating, with
patches of cultivation and numerous low rocky ouicrops, and presented
no difficulties.

Lt : .
21. No. 8 Party.—This party surveyed an ares- of 8,943 square

PERSONNEL. miles on the one-inch scale. Of this
Class I Qfficer. "ares, 772 square miles fell in Hyderj-
Cegtain L. B Jockem, 1.4, In charge. bad State, and the balance of 8,171
tass II Officers. . . ..
Mr. M. Mahadeva Mudsliar, M.A. squafe miles in the districts of East
" M. 5. Gonens Ajgur. ‘ Khindesh, West Khandesh, Nisik,
» Srinimss Rao Krﬁ,,um ,;:O’Eaﬁi“, Ahmadnagar, Thina, Poona and
. Upper Subordinate Service. Kolaba of the Bombay Presidency.

4 Officers. . . £ th
‘ Lower Subordinate Service. Wltvh the exceptlon [+) (-} Opﬁll
" 44 Surveyors, ete. and cultivated plains of Hyderabad

State and the- wooded heights of the Western Ghats, the country
surveyed consists of undulating " plains mterspersed with outcrops of -
rocky low-lying hilis.

22, Instruction in Triangulation.—A clags was formed before
the close of the recess season for imstruction of officers and surveyors
-in triangulation and traversing.

1 Class II officer, 1 Upper Subordinate officer and 13 surveybrs
received instruction. The field work was carried out in the neighbour-
hood of Bangalore, '
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23. Miscellaneous.—lNos. 5 6, 7 and 8 Parties, Circle Office "‘Ifd
No. 4 Drawing Office were inspected by the Surveyor General in
1924.
Septel:':::;, 6, 7 and 8 Parties were inspected once in the_ field ard on
several oceasions during recess by the Director, Southern Circle.
94, Recess Work.—45 one-inch sheets out of 64 surveyed
" and mapped during the year, 31 one-inch sheets previ‘ously sux_-veyfad and
mapped, 6 one-inch sheets previously syrveyed but with mapping incom-
plete and 1 one-inch sheet previously surveyed, mapped and .su_bnut:ted
for publication (but of which the fair sheets were recalled before publica~ .
tion and revised during the year under report) were submitted by parties
to the circle office before the 30th September 1924. ' All the remaining
sheets will be fair-mapped before the close of the recess season. There
are 2 one-inch sheets in arears; one, surveyed in 1921-22 but of which
publication was withheld, has now been submitted to the circle office and
one, surveyed during 1922-23 and fair-mapped last year, which was kept
pending the settlement of a Madras-Mysore boundary question, will
shortly be submitted by the party to the circle office.
8 original half-inch sheets out of 11 surveyed during the year were
" submitted by pariies to the circle office before the 30th September 1924.
The remaining 8 sheets will be fair-mapped before the close of the recess
season. There are no arrears of mapping from the previous season’s worlk,
Besides the above, 5 out of 8 two-inch special forest sheets of
Hyderiabad (Deccan) surveyed and mapped during the year and 1 similar -
" sheet, the publication of which was withheld last year for completion of
survey fo margin, were submitted by No. 6 Party to the circle office
before the 30th September 1924, and the remaining 8 sheets will be fair-
mapped before the close of the recess season. 83 one-inch special forest
sheets of Indore and Dhir States previously surveyed and mapped were
submitted by No. 5 Party to the circle office before the 30th September
1924. There are no arrears of mapping of special forest sheots from the
previous season’s work with the exception of the 1 sheet of No. 6 Par
mentioned above. . -

EASTERN CIRCLE (vi¢ Index map No. 1).

Colonel W. M. Coldstream, C.IE, R.E, up to 18
pmsoron (BN Pt S B e b o

25. No. 4 Party,—This party was transferred from the Northern

PERSOXKEL. to the Eastern Cirele on 1st October

Xie. 0. C. ngﬂ:. fn Ofﬁfée- 1923 and_ surveyed an u?a' of 419
. Class IT Offcers. square miles on the four-ineh secalé
Major I, B, Willisms. in the Raniganj coalfield in the dis-
Lioat. O.'S. Molanes. tricts of Bankurd, Birbhiim and
. BC"ppf.'lr' Subordinate Service. Burdwﬁn of Benga.l and of Manbhim
Offioere. Subordinate Service, and Santil Parganas of Bihar and

25 Surveyors, eto. Orissa.
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The survey was mostly based on reductions of sixteen-inch cadastral
survey supplemented by lines of levelling through the area, and con-
tours at ten feet vertical intervals, (as asked for by the Geological
Department) bave been shown. The sheets are being fair-mapped to
comprise an area of five minutes of latitude by eight minutes of
longitude. ,

The ares surveyed consisted of -open undulating couniry with the
Damodar, its main tributary the Barikar and the Ajay rivers flowing
through the area in the south-easterly direction.

The country is extremely well served by both railways and metalled
roads, most collieries having their own branch lines as well as their
private roads; in the immediate vicinity of collieries, the only culti-
vation lies; as a rule, in the course of the smaller streams, which are
completely obliterated by terraced rice fields.

Water is scarce and is conserved in tanks for both irrigation and
other purposes. In addition to the numerous collieries there are_im-
portant iron works in the vicinity of Asamsel, Riniganj and Kulti,
silicate works near Barikar junction, snd potteries, oil presses, paper
mills, &c., elsewhere.

26. No. 9 Party.—This party surveyed an area of 2,625
square miles as well a8 the Amda-

c;f:?;;‘?' Jamda branch of the Béngal-Nagpur
Cers, '
Ds%t Iﬁ?uEt E:lonel 3_81 tbetoﬂ‘rmllgom' Railway on the one-inch scale in
chargo to Sl the district of Singhbhtim and the
Captain H, R. 0. Meade, LA., in charge ?
from 1t November 1993 e Feudatory States of Bimrs, Bonai,
- EJ B(::;;:.H Ofcers. Keonjhar, Mayarbhanj and Pal-
» n B B Suubolle, caba, M.S6. Laharﬁ._in the province of Bihir
Upper Suberdinate Service. and Orissa,
3 Officers, . The area under survey comprised
Lower Subordinate Service, cultivated open undulating coun
32 Surveyors, ete. pend g tl'y

. in the basins of the two large rivers,
the Brihmani and Baitarani, and sl covered wooded hills rising to
close on 4,000 feet.

. An area of 540 square miles was iriangulated for one-inch survey
and 1,620 square miles were reconnoitred for triangulation during the
enguing field season in the districts of Singhbh@im and Angul and the
Feudatory States of Bihar and Orissa,
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‘.57 No. 12 Party.—This .porcty gurveyed an area of 8,328 square
. PERSONNEL ~ miles on the one-inch and half-inch
Class I Offcers. gcales, in the Sadiya Frontier Tract,

jeut.-Colgnel C. M. Bromno, OG-, istricts of Sibsagar and Naga
Dl giene O M B, the district gar g
Bt..Lieut.Colonsl . H. Philimore, Hills and proposed controlled exten-

sbaso from ol 47 gion ares adjoining the latter district

Clasa 11 Offcers. in Tribal Area and the Manipur

melg;ﬂl.;' M. Berrill, in ibarge from 20h g b0 iy Agsam ae well as in the

8.0, R. E,

Julyl

My, B. M, Kouny. ' Upper Chindwin district of Burma.
" g g‘ mnnn 1,000 square miles of #ri-
Captain J. 0°C. Fitepetzick, angulation and 427 linear miles of
Mr, H.H.Creed. -~ traversing covering an area of 1,150
50&31:” Bubordinate Service. square miles were -carried out in the

Lower Subordinate Service. . Sadiys Frontier Tract in advance of
41 Surveyors, eto, detail survey.

The ares surveyed included part of the Brabmaputra valley, part
of the Manipur valley and high hills ranging from 350 to 12,600 feet,
the greater portion being covered with dense forest and in the Nagi
Hills comparatively scarcely inhabited. . - :

28. Training.—Most of the pupils attached to parties in the
field for training appear to be promising and will probably become
useful surveyors.

Eight more pupils were entertained in April 1924; they were
attached for training in field and recess work to No. 5 Drawing Office;
two have now been posted to No. 9 Party and six to No. 4 Party
for further training. Two of the eight appear to be very promising.

One Upper Subordinate officer of No. 4 Pariy, iwo of No. 12

.Party and three surveyors of No. 9 Party received a little training in
triangulation during recess.

29. Recess Work.—23 sheets were partly and 18 wholly surveyed
by the three parties, of which 4 only have been received in the
circle office. .- :

| No. 4 Party, owing to its new recess head-quar-n‘.e-rs being for
reasons of economy at Hazaribagh and away from ecircle head-quarters
to its new style of work and chiefly to the faulty arrangements mad;
to obtain blue prints in time which resulted in a whole month’s -
delay was unable to complete any of its sheets; all its sheets therefore

bave been tranaferred to No. 5 Drawing O
: g Office for . loti :
may be expected by the end of December 1924, r .completion which
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No. 9 Party's remaining 8 sheets will, it is expected, be sub-
- mitted in November; this party started its field season too late and

thereby curtailed its recess season, hence the incomplete submission
of its sheets. -

No. 12 Party has suﬁ'ered from unavoidable changes in executive
. charges (five in eight months) and owing to its work lying in paris
of 8 gheets, mostly with heavy contouring, all of which required com-
pletion to edge from old surveys, in addition to 13 other sheets, the
total number of sheets to be drawn was rather larger than the party’s
drawing capacity; 2 sheets were submitted” in October 1924, 7 more,
examined by section officers but not by the Officer in charge, in
November and the remaining 8 will probably be completed and sub-
mitted by end of December 1924.

A great deal of party work has therefore, mostly unavoidably,
been handed over to the circle drawing office for completion. With
the earlier start in field . work this ensuing fleld season, however,
there should be no excuse for a repetition of this next yesr.

BURMA CIRCLE (vids Index map No. 1)
Lt.«Col, C. P. Gunter, 0.B.E.; R.E,, to 24th March 1924,

DIREQTOR { Lt.-Col, E. T, Rich, C.LE., B.E,, from 25th March to 4th August 1924,
Lt.-Col. R. H. Phillimore, D.8.0., R.E., from 6tk August 1924,

20. No. .10 Party.—~This party surveyed an aren of 4,389

PEBSONNEL. square miles on the half-inch, one-
Captain O smf::u nf gﬁ‘;‘m in chargo to inch, two-inch and four-inch scales
C:‘:afnpal llmnno:: LA, in cl:arge from 2nd in  the Akyab,‘ Kyaukpyu and
Kpril 1994, cm'. 1T Offcers, Sandoway districts of Lower Burma
Mr. S. 8. McA'F. Fielding. ~ . and in the Minbu and Thayetmyo
Cha P Colvert. districts of Upper Burma.

Upper Subordinats Service,’ An area of 2,897 square miles

4 Officers . .
Lawer Subordinate Jervics, . wad mang'ﬂated for topogmphlcﬁl

" 30 Burvayors, ete. , gurveys in the same districts of -

Lower Burma.

The nature of the couniry surveyed varies very considor-
ably. Inland the .ares is hilly and weil wooded and rises to 5,700 feet
in the Arakan Yoma Range. The coast is highly cultivated and inter-
sected -by many tidal creeks, The, hill ridges, which mainly run north -
and south, form in the sea area numerous wooded islands usually fringed
with mangrove swamps, Nearly all communication in the coastal ares
is by water and in the hills by paths.
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The party suffered considerably from depiedatioﬁs by tigers; one
surveyor, one khalasi and one coolie were killed. -
31. No, 11 Party.—Survey operations were continued in Lower

PERSONNEL. Burma, in the Amherst district.
Clazs I Offcer »  The total area surveyed on all scales
Mr. J. 0. Greiff, in charge. . .
’ Class II Officers. - was 2,451 square mllel_s, .made up of
M. 5 S};‘f",‘g’:’%';m,_ 1,306 square miles .orlglnal and 999
n AV, D'“:":_';. Servi square miles supplementary surveys,
B0 oormate Sre . on the one-inch scale; 130 square
Lower Subordinafe Service, . N
o7 Surveyors, ete, miles on the two-inch scale, and

16 square miles on the four-inch scale, of Reserved Forests. In addition
an area of 2,605 square miles of supplementary and original triangula-
tior* was done, and 97 linear miles of traversing run, to supply data for
“current detail survey, and for next season’s programme.

The country surveyed comprised part of the Dawna mountains,
parts of the Thaungyin and Haungtharaw valleys, the northern portion
of the Ataran valley, and the island of Bilugyun lying off the town of
Moulmeir, which was included in the area surveyed. Except for the
fertile plains of Bilugyun island and those lying along the banks of the
Ataran river, the country surveyed is hilly, furrowed by numerous streams
and watercourses, and demsely wooded, the mean elevation ranging
between sea level and 5,000 feet, Mulayit, the highest peak on the Dawna
range, being 6,822 feet high. The higher elevations are steep and
precipitous and covered with dense evergreen forest, but in the low hills
and spread out undulating valleys, the character of the jungle changes
to » mixed forest of evergreen and deciduous trees and bamboo, with a
heavy undergrowth of tall grass and serub, and low lying forest swamps
subject to annual floods. Part of the survey followed the Siamese frontier.

32, No. 18 Party (Aero-Photo).—From the 1st October

o::fson.\'zt.. 1923 the magnetic work and records

I Officers, : :

Mojor . . Lovis, B, i cargo from of this party were taken over by
ctober . : i 1

Me E 6.3, Bosd, V.D, in ‘chacgs to the Director, Geodetic Branch, and

7tk October 1923, the party was reconstituted under its
. Wilfﬂ:: I:! oﬁﬁ;"‘- present designation in order to take
-y N. R Mosumdaz, up aerial survey of the Irrawaddy
con Upper Subordinate Service, Delta forests. . '
oers. .
A . . .
Lower Subordinate Service, pproxxmately 1’440 S?IIEI'O miles
1 Magmetio observer, : were urveyed by this * method .
5 Computers, ete. ‘

‘on the three-inch scale in- the
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Myaungmya and Pyapon districts of Lower Burma. The air-photo-
graphy.was carried out by Mr. R. C. Kemp, in contract with the Qovern-
ment of Burma; the fixing of ground contro! points, the compilation of
the mosaics and fair-mapping . were carried out by this party. The
survey was undertaken at the instance of the Forest Departmenb which -
‘has borne 85 per cent. of the cost.

The type of country, consmtmg of densely wooded alluvial plains,
intersected by tidal creeks, was particularly suited to survey from the
air. (See alsp Section II, page 21).

- 83. No. 21 (Burma Forest) Pa,rty.—Tho‘ work done by this

PERSONNEL. party is included in that -showhn
e LW lgm’ I Officer. under Forest Surveys, Burma Circle,
i cz,::i?;;_g;mg ) pages 20 to 22.
Lieut. L. B. Fitz-Gibbon. The ares over which operations
Mr. T. F. Kitchen, extended consists of densely wooded
,» H. M. Critchell. \ .
) . hills and plains.
Upper Subordinate Service. :
3 Officers. *
Lower Subordinate Service,

88 Survayors, etc.

84. Recess Work.—The sheets to be .drawn by the parties of
the Burma Circle during the recess season numbered seventy including
forky-eight special forest sheets. Besides these there were three one-
inch and three special forest sheets in arrears from the previous yenr's
drawing which have now been completed. None of the sheets surveyed
during the year had been received in the circle office by the 30th
September. They will probably all be sent for publication before the
beginning of next recess season.
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II.—FOREST SURVEYS.

35. Details of the topographical surveys of reserved foreste
executed by field parties of the Survey of India for the year
are given below. In the majority of ecases, the surveys were
carried out -on the one-inch scdle, but in special cases the four-inch,
two-inch and half-inch scales were used. An ares of a liftle over one
thousand square miles was surveyed by aerial photography and mapped
on the three-inch'scale. Boundary surveys were made where necessary,
and plots will be prepared as required.

NORTHERN CIRCLE.

36, United Provinces. Western Forest “Circle.—In
the Banda Foyest Division, o portion of the resexved forest areas for
which foumnch sheets already exist, was revised on the half-inch scale
in the course of the topographical surveys.

'
SOUTHERN CIRCLE.

37. Central Provinces. Southern Forest Circle.In the .
Bdla‘ghat Forest Division, an area of 1-14 square miles was surveyed
on tke one-inch scale in 'the mewly afforested extensions %o the
Cha.warpam, Sonawani and Nawegaon reserved forests.

88. Madras. II and III Forest Circles.—In the Ananta-
pwr, North Cuddapah and West Cuddapah Forest Divisions, areas of
135-28 square miles and 17274 square miles of reserved forests were
surveyed on the one-inch and half-inch scales respectively. ‘

-~

EASTERN CIRCLE.

89. Assam. Eastern Forest Circle—In the Sadiya
Forest Division, an ares of 132 square miles was surveyed on the
one-inch scale in the Sengajan and Depi Rayé reserved forests.

-
-

BURMA CIRCLE.

- 40 Burma. Mg Forest Circle.—In the Insein Forest
Divigion, 50 linear miles of boundaries of the Mahuya Reserve were
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surveyed on the {wo-inch scale for adjustment with the. old
two-inch surveys of 1899-1902, which will be redrawn and published
on ihe same scale with boundaries added.

Delta Forest Circle.~In"the Henzada-Ma-ubin Forest Divi-
gion, an srea of 350'1 square miles was surveyed on the {wo-inch
geale in the Padaw, Sinthe, Shwethanin, Kyangin, Yenandaung,
Kaingtha, Myinwadaung and Extensions, South. Myanaung and
Extension and North Myanaung Reserves. In addition, an area of
984 square miles of unclassed forest land and cullivation was surveyed
ron the same secale to show the main approaches to these reserves, and
15 small exclusions scattered over the reserves were surveyed on the
eight-inch and four-inch.scales. h :

In the Bassein Forest Division, an area of 194 square miles in
the Myittays, Sinma apd Sin-hmon Reserves was surveyed om the
two-inch scale, and an area of 50'2 square miles of unclassed forest and
cultivated land lying between the Sinma and Sin-hmon Reserves and
the sea coast, was surveyed on the same scale. 13 small exclusions in
the Sinma and Sin-hmon Reserves were also surveyed on the sixteen-
inch and twenty-inch sesles.

In the Delta Forest Division, the un_dermentioned ‘reserved forest
areas were surveyed ‘by aerial photography:—

Aves in square

. Nams of Reserve. ] ?:niles. .
Lebyauk vee _ . 42
Kyagan Ewinbank , . - 112
- Eakayan _— o . ™18
Pyinalan s “er 166
Labutkwe vea - ror 21
Kalayaik & Extension ave s 87
Nyinaang . - e N v
Eadonkani v 284
Meinmahla “are e e 58
Pyindaye - e ase - 802
5 Tolal - 1,108

As photography was found uvnsuitable for the complete survey of
the Lebyauk Reserve, which consists of Jow undulating hills, a considerable
amount of supplementary work will be required on the ground.

The Pyindaye Reserve, surveyed by the Land Records Department
in 1919-20 on the four-inch scale, was revised by air-photography. .



22 WORK OF FIELD PARTIES, &0.—FOREST SURVEYS.

Rectified mosaics of sll the above reserves were  compiled in
Maymyo, and the fair-mapping on the three-inch scale, in twenty-eight
sheets, is in band.

In the North Arakan Forest Division, an area of 563 square miles
of Block No. 1 of the Bandula Reserve was surveyed on the four-irich
scale, and an area of 7-28 equare miles of Blocks Nos, 2, 3, 4 and 5
of the same reserve was surveyed on the one-inch scale.

In the South drakan Forest Division, an area of 23-5 square miles
in the Kunchaung Reserve was surveyed on the two-inch scale.

Sittang Forest Circle.—In the South Pegu Forest Division,
an area of 4 square miles was surveyed on the four-inch scale in the
Pyinbongyi Extension, now one of the component blocks of the Salu
Reserve, and an area of -2 square miles of the Shanywagyi Block of
the same reserve was surveyed on the two-inch scale. In addition
92-8 linear miles of the boundaries of the Aungmya, Kalein and Talaingma
Reserves, and the Aseilttaung and Shanywagyi Blocks of the Salu Reserve
were surveyed on the two-inch scale for adjustment with the old two-inch
. surveys of 1899—1902, whick will be redrawn and published on the
same scale with boundaries added. "

Tenasserim Forest Circle.—In the Thaungyin Forest Division,
an area of 570 square miles of the Mekane, Kyaukket and Mepele-
Thaungyin Extensions was surveyed on the four-inch scale, and 80'5
linear miles of the boundaries of the Taok and Ta-u-ke Reserves were
surveyed on the same scale. In addition 45 linear miles of new roads
in the Mepele-Thaungyin, Mekane and Kyaukket Reserves were surveyed
on the four-inch scale in the course of one-inch topographical opera-
tions for imcorporation in the old four-inech forest sheets.

In the Ataran Forest Division, an area of 9-%7 square miles
comprising Gwingyi Extension III, and part of Megwa Extension II
was surveyed on the four-inch scale, 'and an area of 18015 square
wiles of the Dali Reserve was surveyed on the two-inch seale.

Northern Forest Circle.—In the Koths Forest Division, an
area of 75'5 squore miles, including 2°5, square miles of unelassed forest
land, was surveyed on the two-inch scale in the Mezabya Reserve.

Chindwin Forest Circle.~—In the Minbu Forest Division, an

area of 115'14 square miles comprising portion of Mon Reserve and
Mon Extension I, was surveyed on the half-inch scale.
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IIL.—CANTONMENT AND LARGE SCALE SURVEYS.

41. No. 20 Partj'.—Durhg the year the party completed the

PERSONNEL. . survey of Chaklali, Pathankot and
Class I Officer. - Kohit cantonments on the 16-inch
- Mr. 0. E.C. Fronch, in chacge. " scale, and Mona and Sargoda on
. omzlfw Subordinate Service. the 6-inch scale, The bazir area
Lower Subordinate Service. of Kohat cantonment was also

91 Surveyors, ote. ' surveyed on the 64-inch scale,

The survey of Monigomery was sbandoned by order of the
General Officer Commanding, Ferozepore, as it ceased to exist as a
. cantonment on the 1st October 1924. . '

200-58 linear miles of traversing and 6093 linear miles of levelling
were completed at a cost of Rs. 31-66 and Bs, 1911 per linear
mile respectively. .

The fair-drawings of Madras Military Lands, Wellington,
Ahmadsbad and the bazire of Deolsli and Ahmadibad have been
completed a».n'd‘ submitted for publication. .

* The out-turn and cost-rates of the various surveys are as

follows :— o

Bixteen-inch original, 3,784-00 acres @ Rs.  1'32 per acre.
Sizteen-inch revisio-n, 2,386-00 acros @ Rs. 1'82 per acre.
Sixty-four-inch revision, 6'04 acres @ Rs. 47-67 per acre.

~ Six-inch original 35-00 square miles (@ Re. 213'84 per square mile.

T.he total areas fair-mapped with cost-rates are as follows:—

11,844+00 acres on the sixteen-inch scale @ Re. 0°99 per acre,

3,635-00 acres on the twelve-inch scale @ Re. 051 per acre.

140-00 acres on the sixty-four-inch acale @ Rs. 1893 per acre,

8600 acres on the forty-eight-inch scale @ Rs. 13'95 per acre.
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Alphabetical List of Cantonments and Military Stations surveyed
and publlshed up to the end of 1923-24.

1)
@
8
4
&
@

()

()

®)
(10
(11)
(12)
(18)
(14)
(18)
(18)
(1mn
(18)
(19)
{20
(21)
(22)
(28)
(24)

(25)
(28)
(VX))
(28)
(29)
(80)

Agar . Csntonment
Aurangibid do.
Abmadnagar do.
Ahmedabad do.
Bakloh do.
Balfin or Thath
Camp Aren.

Bannu Cantonment.
Bellary do.

(Dalbousie)

Bangalore Givil & Military Station.

Chaman . Cantonment.
Chitral _ Btation.
Cannanore Cantonment. -
Dehra Diin do.

Deoli : do.
Drazinda *  Out Post.
Drosh  Cantonment.

Delhi Now do.
Deolali & neighbourhood (G-mch)

Erinpurs  Cantonment.

Fort Lookhart.

Ghoirat . Station,

Gune Cantonment.

Hangu do. .

Hpur (Babiigath) Remount
Depbt.

Hoslir Remount Repdt.

Jandola Out Post.

Jatta do, )

Jhelum Cantonment.

Jullundar do.

Jhansi do.

(81)
(32)
(83)
(84)
(85)
(36)
87
(38)
(39
(40)
41)
{42)
(48)
(44)
(45)
(48)
47
(48)
[49)

*(60)

(51)
(52)
{59)
(54)
(55)
(56)
(57
(58)
{69)
(60)

Kilks Cantonment.
Kamptee do,

Karfichi Port Trust (Manora).
Landouwr Cantonment,
Meerut . do.

Madras Distriet Military Lands.
Nasirgbad Cantonment.

Nimach do.
PeshiEwar do.
Pallavaram do.
Poonamallee ¢+ do.

Quetia do.

Quetita Fort.
Quetta  Civil Station. -
Rajkot Cantonment.
Riwalpindi do,
Sahiranpur Remount Depdt.
Sapiwar  Cantonmeni. ~
Baugor do. ~
Sialkot 1

Simia Indian Infantry Lines.

Bitabaldl  Fori (Nagpur).
Saint Thomas's Mount Cantt.
Becunderzbid & Bol&rum Cantt.

Thal Cantonment.
Topa do.
Velichi Military Lands.

West Hill Cantonment.
Wellingéon do.
Zim - Out Post.
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IV.—GEODETIC .BRANCH. ' )

B e e e,
T. rasff Hunter, M. A., Se. nst m 31st archt
DIRECTOR { 97th Aprit 1024, e

Lt.-Colonel R. H. Thomae, D.8.0., R.E., from 28th Apri) 1924,
GEODETIC OPERATIONS.

42, No. 13 Party.—Astronomical Latitudes.—This party

PERSONNEL. -was employed on Iatitude operations,

Class I Officer. the old Zenith telescope No, 1 by

- Major O, M. Thompson, I.A., in charge. Messrs, Troughton and Simms on its
_ Lower Subordinate Service. ~ wooden stand being used throughout

3 Computers, ote. : for the observations, Latitudes

were observed at 4 stations in Bihdr and Orissa and 9 in the United
Provinces. The stations in Bihar and Origea lay along the B. & N. W,
Railway to the north-east and south-easi of Gorakhpur. Those in the
United Provinces- lay along the B. & N.W. Railway and O. & R.
Railway north of Gorakhpur and along the line Gorakhpur-Benares-

Partabgarh-Ajodhya (Lakarmandi Gbat). -
The results of the observa.tmns are given in the follomng table :—

“Station, | MM | Longitgge, | Geodetie Latitude. | Hamode | a-e

o . o o+ ” . w "
Shihpur ... 173 | 8 47 259 | 2% 24 424 | 4 £78%067 | 4038
‘Sinsria .. 239 8 15 % 26 46 1286 | % @7k-082 | — 628
Sikta .| %7 | 84 40 sss | 97 1 40 | 1 NUEw8 | —isw
Rimnagar ... 312 B¢ 19 3556 27 9 409 8 5043%-102 | —13-68
Mathis .. 33¢ | 83 51 a3 | o7 8° 497 | 7 B40L088 | —10%7
Rajabari ... 207 | 83 15 3540 | 26 54 g0 | B4 212E067 | 7092
Samphares .. [ 815 | 8 21 1845 | & 11 2688 | Il 16361088 | — 9y
Baniapar ... d67 |° ss‘ 23 228 26 15 77| 15 1550%°076 | 4 778
Eanaon .. 270 | & 923, 5188 | 25 43 363 | 43 18:384°0656 | + 076
Ramapurs .., 356 5 4068 | 25 44 5509 | 45 3234009 | 4814
Sirwarn .| 348 | & 7 s0e1 | 26 16 2388 | 18 2374056 | 4088
Bisanl .. 342 §2 20 5443 2 40 8788 | 40 42761069 | 4588
Kops 365 | 82 12 4892 | 27 7 374 | 7 12410088 | — 260

A positive value of A—G denotes a southerly attraction of the plumb-

line_.
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The topographical effects attributable to visible masses have been
estimated from maps and the Hayford deflections deduced therefrom on
the hypothesis of a uniform isostatic compensation at & depth of 113-7
kilometres. The following table shows the residuals for the above
" stations unexplained by the Hayford hypothesis :—

Estimated Choetittor
SLLITI6 ual or
Badon. | O P ion | 2% | Deiction, | Qrred—
: Deflection.
v " ) r "
Ramnsgar w |- —1868 —86'88 — 718 — 648
Sounbarsa — 997 —702 | — 487 — 560
' Sika - —12'07 —85'91 | - — 659 — 548
. Mathia —1027 ‘—81'89 — 597 — 500
Sinaria o] — 68 —8320 |© ~887 |  —om-
Eopa — 250 —66'20 — 259 + 009
Rajabard — 092 —170'19 — 805 + 218
Shabpur’ + 086 | —7re4 — 804 + 430
Bisaul B + 588 . —58'82 — 1'98 + 678
Ramapurs + 814 —47'18 — 082 + 846
Baniapar ... + 778 —5793 | —112 -+ 890
Esosun +9o78 | .—s188 | —'()'17 © + 908
Sirwars wl| 4988 —51'78 —om|  +ives

It will be seen from the above table that on the Gangetic plain, on
which the observations were taken this season, ‘the Hayford residuals
increase nearly steadily from north to south, viz:—from— 648 to+10-65,
The Hayford theory, though reducing the large negative estimated topo-
graphical deflections to smaller negative values, does not account for the
actual negative values obtained in the northern portion ( about one-

quarter ), nor explain the positive values which appear in the southern
portion (about three-quarters) of the Gangetic plain.

~ An examination of the change of deflections points to the fact that
a5 we proceed from the north to the south of the Gangetic plain, the
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latitude stations come more vertically above the ¢ bidden chain * or
sub-surface excess of density, referred to in Professional Paper 5, which
falls in the neighbourhood of latitude 22° in this ares.

The Himilayan atiraction would appear to emanate from s greater
depth and material of lesser density, and the atiraction of the “hidden

chain™ would sppear to emanste from  lesser depth and denser matenal
than can be accounted for on the Hayford hypothesis.’

43. No. 14 Party.—Pendulum Observations.—This party

PEERSONNEL. made pendulum observations at I1
ior W, E"‘;"I Ofi“’g’ LE stations extending from Pilibhit
N r o Tt Ovtorr 1093, T En I8 17 Dy 4o Motihari (Bihar). The

Major H. J. Couchmsn, D.8.0., M.C.

RE, o s fom Lok % 22,4 table annexed gives the results of

. the obegervations. These observa-
Cn.ptam E. A. Glennie, D.8.0., R.E.,

in charge from 28rd October 1023, tions complete the examinstion of

- Class II Offcers, »  the Gangetic plain between the
Mzr. Raj Bahadur Mathur, B.A. - . qe o o

Lower Subordinate Service, meridians of 78°and 85 and sh‘ow

3 Computers, &o. that the two small belts of hlgh

density predicted from 1912-13 results are non-existent. There ap-
pears to-be a simple trough of low density, deepest at the foot of
the Himalayas and rising gradually right scross the plain to the
“hidden chain” without any mtervenmg belts of higher density. .




Summary of results of Pendulum observations.

3

'Oonnc-rmns-.
Btation, Larguds. | Longltude. Eg;:'? For Yo (m'z:ir). (Bozgf«). o). 9 lg—va 78‘9"70
"% Heignt, | Bowguer. | Haytord, '
° t e = | Feet. | dynea. | dynes.- ;lyncs. dynt;s. dynes, tiym.-a. dynen. | dynes. | dynes. | dynes.. dﬂ"”‘r
Titawah w26 47 00|70 00 55| 493 | —.040 | 017 | - 003 .| 070070 4070033 | ¢70-050 979011 oré'ms —0-035 | — 0052 | —0'013
Fatohgurh -2 22 08 70 28 00| 493 | — o046 | 4017 [ — oo0s 979-1-21 970075 | 979008 | 970-052 |970-028 [—0-052|— 0-069 | —0-020
Pitlhie | v |28 80 05 [70 49 SI| 610 | — 057 | 402 | — 010 |070216, 970160 | 979180 | D100 {97045 | —0-1id|— 0-186 — 0035
Bhiilijehinpur 27 54 21|79 B5 62| 610 | — 048 | 4 017 | — 007 |o7o-161| 970118 | 070130 | 970070 |970-040 {— 0078 —0'000 | — 0030
Sitipur 27 33 18 a0 4“9 | — 02 | 015 | — 008 |979136| 979:098 | 979-108 | 970-057 |979-003 [—0-090|—0105(—0-054
Sonwripur . |98 87 89 44 ‘614 | —o048 | 4017 | — 031 |or9-203 | 070155 0791;2 079-080 | 979113 -0-14'9 —0°159 | —0-067
Bahraich 37734 02 85 A 403 | — 038 | 4014 | — 016 |979186| 970008 | 070-118 | 070-089 |978977 |—O0-121|-—0-185|—0-063
Gonda | 27 08 'm a1 56.2| %68 | — 033 + 012 | — 010 |979-105 079072 | 979084 | 970034 |978:940 — 0123 | — 0135 | —0-085
Guinaari v | 27 81 48|82 s; 45| 864 | —o034 | 012 [ Z o8 [p7o-138! o79-000 079111 | 979034 | 978048 [ —0-156| —0168[—0'091
Bagaha Ghiit ... |27 03 06/84 03 05| 298 | — o028 | 4010 | — 024 9'79-104 979076 | 970086 | 9ro-o11 (978-928 '--0-153 —0-163 _o-:iss
Motihiri v |2 39 10|8 5 85| 20 | —om + 007 | ~ 018 ‘wn-ws 979048 | 079-055 | 978094 |978°805 | —0-1568 |—0-160 [—0009

8%

"HONVEE OILEA0TD—2% ‘SEILYVL QTALT JO HIOA
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PERsONNEL,
Class I Qfficers.

Major C. M. Thompson, 1.A. mclnrgoup
to 7th Uctober 1923,

My. Henuman Prasad, Sahib,
c]nrge from Sth October 1923 to {Gth July 19"4

. Mpjor W. E. Perry, M.C., R.E., in eharge

from 17th July to 14th August 1924,

Ca tain Q. Slater, M.C., R.E., in charge
from lﬁth Angust 1924

29

44. No ' 15 Party.—Tri-
angulation,—No field operations
were carried out by this party
_during the year under report, the
persomiel_ being employed at the

* Class IT Qfficer. . ]
Mr. G.J.S.Rae. Head .Quarter Offices of the
Lowar Subordinate Service. N .
"3 compm,a,';w ate Serwies Geodetic Branch, Survey of India.
PERSONNEL. 45. No. 16 Party.—Tida]
Class I Officer. s = . . .

Dr. J. deGraaf Huster, M.A., Se.D., Operatlc-)ns.-——'l‘ldal ‘reglstmtlons
F. Inst. P., in charge. were carried out by means of self
) Class II Officer. Sy s . .

* Me.D. H. Lo, ‘ registering tide-gauges during the
' Tower Subordinate Service: year under report at the following
. 10 Computers, ete. stations —
- -
Date of Date of Nu:na?aex;?f ‘
Stations~ commencement | olosing of Zb serva- REMARKS,
. of obsarvations. | observations. | &
) o fons.
Aden !1879 --. | 8till working *45
. 1868 1880 13 A .
Kﬂl’iﬂhl ‘ e {1881 . Stm Wm‘ki.!!g 48 }56 h‘gi::gz.smnu. hd‘iﬁ
.I Bombay (Apollo | 1878 - 46 . .
" Bandar). ' - Obsorvations are
T . being continu-
Bombay {Prince's | 1888 - » 88 ed solely for
« Dock). the purposes of
. the Port Trust,
1880 ° 1800 10
Madrad" | URestarted 1895 | Still working| 29 }39
Kidderpore ] 1881 .- a4 ‘43
'l Rangoon | 1880 YT BN 44
. . 1880 1886 8 }21
Moulmein farted 1909 | Still working| 15
1902 1808 2 .
Bassein (B ) R ! . . 3 | Obsrvations were
o (Burma) .- | | Regtarted 1923 | Still working| 1 ] restarted  on]
. 28th November
1923, -
Port Blair | 1880wl
Basrah e (17922 . | still working| 2 ]9 $Observations
. tide-pale.
) { Registrations
i ’ taken on an
. : , automatic tide
| ‘ "~ recorder.
|
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-~ In addition to the above, the readings of the actual times and
heights of high and low-water at Bhaunagar, Chiltagong and Akyab -
were continued under the orders of the Port Officers concerned, who
forwarded these results monthly to this office. : -

Since the 2nd November 1923, the Port Director, Basrsh has been
forwarding the weekly charts of the tidal curves that are being registered on
the automatic tide recorder at Margil, and thid*is still being continued.

The observations for the year commencing 1st January 1923 were re-
duced by the method of harmonic analysis and the constants thus deduced
were used in the computation of data for the Basrah tide-tables for 1925.

The tide predictions for the 1925 tide-tables for Basrah as also
for the Indian ports, were carried out with the aid of the tide-predicting
machine at Dehra Din. The printing and publication of these tide-
tables were carried out in the office of the Director of the Geodetic
Branch, Survey of India, Debra Diin, and the despatch of the same is
expected to be completed by about the end of October 1924,
Advance copies, in manuscript form, of the tide-tables for 1925
of the following ports :—Suez, Aden, Biishire, Karichi, Bombay, Madras,
Chittagong, Mergui, Dublat (Sagar Is'and), Diamond Harbour, Kidder-
pore, Elephant Point, Bhaunagar, Colombo, Rangoon, Marmagio and
Trincomalee were prepared and despatched to the Hydrographer to the
Admiralty by the end of May 1924. Similarly, for the Hooghly river,
to the Deputy Conservator of the Port of Caleutia and to Messrs. Thomas
Cook & Son in addition. Advance copies. in manuseript form of the tidal
predictions for the Hooghly river for the months of February, March and
April 1926 were prepared and despatched to the Port Officer, Caleutta,

Tidal regz’sl{mtions at the ten observatories still working have been
carried out satisfactorily, and will be continued during the coming
year. During the past year the following observatories wére in-
spected :—Port Bln.ir, Rangoon and Kidderpore, In addition, a new
tide-gauge was installed at Basscin and tidal registrations were restarted
at this station after the lapse of 21 years, and will be continued til] satis-
fao:tory data is ?btailfec! on which the future predictions for Bassein can be
ba.‘sed, and which, itis hoped, will enable more accurate predictions
being made. .

The ,‘following tfzble sh'owrs Jhe annual and decadal percentages
of errors in the predicted times and heights of high and low-water
at .the eight stations where observations have been taken on gelf
registering tide-gauges, from which it will be seen that the prediction
“for 1923 were as accurate as_those carried out in th :

N out in the past und
direction of the National Physical Laborator i 4 or the
¥y, Teddington. -
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PERCENTAGE OF ERRORS IN PREDICTED TIMES AND HEIGH'i‘S.

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS,

g IN TIME. 1§ HEIGHT. § IN Temm|  IN Hrewent.

3 [ Within . 3 [ Within | Within | xgeors
Your. | 2| 16 | Within | Withingh ) Z | Ty5 | g | Within %
s | minutes | 8 inches ‘S | minutes | inches | & 60
% . of of range at Y of of range at
2 | actusals. | actuals, | FPIRES. 'g actuals. | actuals, | 3PFIPES:
. é BwW=—L.W. E.W.'—LW.I N.wW.—L1W = A.W~LW, |LW-LW. AW-Lw,
1914 6 |77 79|96 9f | 98 98 | 3 |76.67 |71 55| 92 84
1915 6|82 83|98 93| 96 96 | 3|76 66|78 67| 94 02
1916 6181 62|96 97| 96 90 | 3 |81 68|78 62| 08 87
1917 j 6|75 72|96 98 | 06 97 3198 65|60 64| 92 88
.1913 6 los e2]{a7 97| 97 96 | 3 |76 8866 65| 90 &89
| 6178 75)908 97| 97 98 | 3174 65170 60| "98 o2
1920 6182 81|94 97| o7 98 | 3 |76 66|64 62| 89 86
1921 | 6 {77 72|94 07| o7 90 | 3 {74 68)76 71| 62 04
1922 " | 581 75907 98| 98 97 [ 3'[78 66|71 78| 92 05
1923 5 (78 71|98 9877 06 95 | 4|52 40|83 61| 75 98

Average of ' :

tenyeare. | ... |79 77| 96 97 | 97 97 - | T4. 64170 65 S 89

" Tide-predicting mackine.~~The height curves and time charts
for the 1925 tide-tables were compleied on the machine by about
the end of January 1924. The height curves and time charts for the
1926 tide-tables are in hand at present and will, it is hoped, be completed
before the end of October 1824. :

Blectrical registration of height of water at any-time in tidal
prediction.—A device was introduced- by Dr. deGraaff Hunter, which
was fitted to the tide-predicting machine designed by Lord Kelvin and
Mr. Edward Roberts, which is now employed by the Survey of India at
Dehra Din, to record eloctrically on & chronograph the times at which
suecessive prescribed heights of water are reached. The device may be
found useful on other machines where vertical motion is recorded againsi
time or other absgisse. .

A full explanation and an 111ustmt10n of this device is contained in
the Journal of Scientific Instruments, Vol. I, No. 8, May 1924. Copies
_of the chart, recordmcr the heights and times of bigh and low-water at
Bombay for 1925 can be obtained from the Secretary, the Institute of
Physics, 10, Essex Street, W. C. 2.

The tidal predictions for 1926 for the 40 Indian ports are bomg Tun
off on the t:de-pred.lctmg machine, using the above device,

#
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48, No. 17. Party.—Levelling.—Five detachments, thre
single, one double, one special, and a tertiary levelling group wer
employed in the operations summarised below :—

(a) In the Pwnjab from Jhang to Multin and fron

PERSONNTL. Bahawalpur to Khanpur.

Class I Officer, fr Nalkht
Major A, H, Gwyn, I.A, in chargo. . (z’) , I"""} B;mb;y:vw?ﬁa ]:'ot rina

Claas IT Oﬂicers. ota to Viramgam, 1]
s, %§ %‘3:1?5'.‘1"“ (¢) In Rijputina, from Marwar
» Tiya Lal Sahgal. Pali to Govardhanldi, via Barme:

Upper Subordinate Servics. and Jaisalmer,

7o Gowor Subordinate Sertice. These three lines form part of

gg:: ters, p%;q Lovell the mew level net of Inddia.

(@) In Bwrma, for the Public Works Department
(Irrigation).— .
(1) from Kyaukse to Minzu .
2 Ywakainggyi to Amarapura
8) , Yewe to Meiktila .

() ,, Kyaukse to Mandalay
. (68) , Kyauktaga to Myitkyd
(6) ., Dalanun o Pazunmyaung
s . (7Y , Moulmein to Pa-an )
(8) ,, Moulmein to Wekali
(9 , -Babukon to Kawmyatkyl

(10) ,, Nyaungbinzeik to Natchaung.

(¢) In Bombay, (special detachment), gravity survey near
Kbairpur Mirs.

(f) In the Pumjab, for the Sutlej Valley Irrigation project
an extension of the “tertiary” levelling net work

in the Multin, Montgomery and Lahore - distriets,
and in the Bahawalpur State. .

The party completed 990 miles of primary, 659 miles of secondary
and 31,865 miles of tertiary levelling; the greatér part of the work
being done for Local Governments (vide para. 71),

47. No. 19 Party.-—Base Line Operations.—No cOmparator

) clz:in??;:;rs - or base line work was undertaken

Captain H. E. Roome, M.C., R.E., by this . pﬂrty durmg the year

L tm é.-h{xrnol t?{ 21st %:hogor IQ’SR E,
olone owie; 1

il; d\alllrj;g f;om 2‘2.1:(1 Outober 1933 to 31st under report, the personnel be]ng

Are px

Dr. J. deGruaff Hunter, Se. D., M.A employed at the Head Quarter
i‘pt]ﬁsl‘ 2y in charge from st tollth  Offices of the Geodetic Branch,
Captain Q. Slater, M.C., R.E., . ’
o 13t Apeil 1934, in .dmrze Survey of India,
Lower Subordincte Service.
1 Magnetio Qbserver.
1 Surveyor,
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PART 3.—OFFICE WORK,

- MAP PUBLICATION OFFICE (vide Index maps at end).

Lt.'Col. A. A. McHarg, D.8.0., R.E., up to 15t Decomber 1923,
Lt..Col. M.0°C, Tendy, D.8.0., 0.B.E., R.E., from 19th December 1928 to 85th

DIRECTOR

Febroary 1924,

Lt.-Col. F, F. Hunter, D.8.0., LA., from 26th February to 30th March 1924,

Col. H. Wood, R.E., from 31st March 1924.

48. Brief reports of the work carried out during the year
" PERSONNEL. " under review in the six offices administered
Class IT Officer. by the Map Publication Office are given in

Mr. Pramidaranjen Rey, RS, paras. 50 to 54, 64, 73 and 74.

49, The classes of maps for the publication of wl;ich the Head
Quarter Offices are responsible are as follows:— -

(@)
(b)
(¢)
(d)

)
()

Topographical maps on the one-inch scale.
Topographical maps on the half-inch scale.
Topographical maps on the quarter-inch scale.

() Geogrnphlca.] maps on the 1 T, 000,000 seale
“(about 1 inch = 16 miles).

(#4) La Carte Internationale du Monde on the
1:1,000,000 (about 1 inch= 16 miles).

Geographical maps on the 1:2,000,000 scale (ahout
1 inch'==32 miles).

General maps on the same and smaller scales,

Special maps. ' . .

The progress made in the publication of each of these classes is
detailed below i—, ¥

@ Topographical maps on the one-inch seale.— During
the year 187 modern sheets have been published. The General Staff
have now decided to treat this series us the tactical map of India, in place
of the half-inch series,
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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 output of these sheets since the
modern topographical surveys were begun :—

'NUMBER OF ONE-INCH SHEETS PUBLISHED.

Yenrs of publioation. Northern | Soutkern | Eastern | Borma [ mouio
Circle. | Cirele. | Circle. | Circle.
1806-15 518 314 358 og 1,190
1915-16 - 85 69 50| d 204
1916-17 23 40 22| 83 85
1917-18 . 18| 12 3] 824 43
1918-19 32 19 6 EEE 57
1919-20 15 81 82 =g lo4
1920-21 15 11 19 g 435 |
1921-22 e 20 46 29 ] E2 95
1922-29 32 38 18 | &g 88
1923-24 - 52¢ 71 39 15 187
Total published ... 820 657 | Y284 | 8387 2,098
Probable number of one-inch sheets which | :
will not bs published owing to the area
covered by them being included in the
programme for survey and pnbhc&tmn
on the half-inch scale - 911 564 278 195 | 1,948
Approximate. number remmmng for
publication 421 808 430 623 | 2,172
Approximate number of public one-meh )
Eeeh in India ) | 2,152 2,029 982 1,085 | 6,218

® Tn addition 8 one-ingh ehoets hnve been published on the 2-inch scale.
; Excluding 322 sheota of the Burma Circle.
Inclnrlmg 822 sheets published in 1906—23,

In addition to the sbove, preliminary editions (in colours) of 20
one-inch sheets, prepared from modern revenue surveys, have been
- published during the year pending their topographical revision. One
provisim;nl issue of a ome-inch sheet has also been published during
the year. '

27 modern one-inch, 11 preliminary editions, 1 provisional issue of
one-inch, and 60 old style one-inch sheets have been reprinted during
the year.

(b) Topographca.l maps on the half-inch scale.—Index
map No. 3 at the end of this report shows the progress made in the
publication ' of the modern half-inch public sheets. This series, which
was commenced in 1914, is no longer treated as the factical map of India.
Most of the sheets published up to date are reductions from the one-
inch mnp, but others are from direct half-inch surveys.
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The following table gives #he output of these sheets:—

NUMBER OF RALF-INCH SREETS FUBLISHED,
Years of publication. lzz:n‘;nﬁeonmt Surveyed on
one-inch hasli;i:nh Total.
sheets. i
1914-15 1 ‘1
1915-16 - 21 ’ 4 25
1916-17 e &0 - 3] &6
1917-18 59 6 65
1818-19 © 26 4 30
1919-20 . k11 8 30
. 1920-21 R 59 2 61
1921-22 75 7’ 82
1922-23 . 52 4 ~ &6
1923-24 .. 68 24 23
Totals .. 1 68 507
Approximste bota.l number of half- T, .
inch sheets in India St o 1,830

12 modern public Lalf-inch sheets have been reprinted during the year.
(e) Topogra.phlcal maps on the gquarter-inch scale.—
These maps are prepared in ‘“degree” sheets which include 1° of
Iatitude and 1° of longitude, i.e., the area covered by 16 one-inch
‘sheets, or 4 half-inch sheets.
: Index map No..4 st the end of this report shows the progress
made in the publication of the modern gumarter-inch public sheets,

The following table gives the output of these sheets:—

_ Nousper oF “DEGREE” SHEETS PUBLISHED,
Years of publication, Northern | Bouthern | Eastern | Burms Total
. Circle. | Cirele. | Circle. | Oirole, otal.
1911-15 S S T B 10 5k 28
1916'16 MY . aee " . l ‘ ﬁ 6
1918-17 1 8 =l . 4
1917-18 i " 4 253 4
1918-19 ) 8 g88 1
1919-20 " 4 .4 3 . 8
1920-21 1 v 1
1921-22 1- 3 B s 10
1922-2% 10 8 © 2 20
1923-24 18 8 4 3 28
‘Totals .. .| 40 [ s | o8 23t | 119
A te numbar of '*d
Pproimute namber of "degred”| 10 140 76 65 450

# Fxoludes 20 sheats of the Burma Qircle.
+ Includes 20 shoets published in 191128,
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8 prahmmary sheets in colours from comparatively modern
surveys have been published and 20 modern and 2 preliminary sheeta
are at press. .

In addition to the above, 4 modern, 3 preliminary and 17 provi-
sional public quarter-inch sheets have bgen reprinted during the year.

(d) -Geographical Maps on the 1:1,000,000 scale.—(i) The
‘India and Adjacent Countries” Series (Vide Index map No. §).—
During the year no new sheet of this series has been ‘pubhshed but
9 sheets have been reprinted.

(i¢) 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. During the year one new sheet has
been published making a total of 13 sheets up to date, and one sheet
has. been reprinted. )

(¢} Geographical Maps on the 1:2,000,000 scale.—(Vide
Index mep No. 7).—2 new sheets have been published during the
year and 1 map has been reprinted.

(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 2 maps have been reprinted during the year.

(9) Special maps.—The annual edition of the Railway Adminis-
.tration map (on the scale of 1 inch = 64 miles) has been corrected and
will be pubhshed in November 1924.

One new provincial map (on the scale of 1 inch = 32 mﬂes) hasg been
published and two have been reprinted.

Maps of ¢Caleutta and Surrounding Country’ (scale one inch =
one mile ), ‘Secunderibid and Bolarum’ (scale three inches — one mile)
and ‘ Benares and Environs’. (scale four inches = one mile )' have been
published and the Town Guide map of Lucknow (scale twelve inches =
one mile) in 2 sheets has been reprinted.

Plan of City of Calcutta on scale three mches—-one mile has also
been reprinted,

Numerous special maps have also been prepared and printed for
the Army, for Local Governments, Railways and other Departments.
The work for the Army has been particularly heavy owing to the
introduction of a new system of map references, according to which

all topographical maps supplied to the military have to be surprinted
with & mesh showing one.-minate squares.
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50. Map Record and Issue Office.—During the year sales
to the pablie again showed a steady inerease over previous yesrs.

_ The Catalogue was reprinted after being brought up to date 1lst
July 1924.

The re-organization of the record room continued.  Up to date
5,206 steel and ashestos, or entirely steel shelves have been cbmpleted.
The racke are connmected by oxpanded stéel palleries,, The whole
installation is fire proof and lighted by electricity.

- 980,132 maps, plans and diagrams valued at Rs. 4,47,710 wore
issued during the year as compared with 859,917 ‘valued at Rs. 2, 11,014
issued in 1913-14.

The Branch Office formerly at No. 5, Esplanade East, has been
removed permanently to the Government Central Book Depét, No. 8,
. Hastings Street, Caleutta.

Issues.—FroM THE Map RECORD aND ISSUE OFFICE,

. | On CasEPAy.
Ox Boox TRANS- | MERT (TO PRI-
FER (T0 GOVEEN- | vATE INDIVI-| FREE IssuEs. TOTAT,
MENT OFFIOIALS). | DUALS AND
. Mar AGENTS).
YEAR,
Number Num- Num- Number
of. Value | ber of | Value| ber of | Velue of Valua
Printed { Rs. (Printed] Rs. [Printed] Rs. | Printed |. Rs,
Copies. Copies. Copies. Copliea,
r| Dopart- | 159,179 1,74,903| 64,361 97.399’ 52,567/89,363 276,107) 3,861,856
mental
Maps.
4| Extra-
1923-24 41 o part-
|| mental
Publica-| 516,017 66,538/173,Y61; 15,759 14,847 8,758 704,023{ 88,056
L tions. |
Total ... 675,198 2,41,441| 237,522:1,13,168| 67,414| 88,111 DBO,ISﬁ 447110

192223 -} Total ... ’ 894,642 2,96,059| 219,7461 83,724/ 64,073(82,770! 1,178,461] 4,863,453
192122 .| Total ... | 1,222,832| 2,10,510] 104,750} 62,075 67,812|68,003| 1,395,304) 3,41,488

Total number of requisitions and enquiries received in the Map Record and Issue
Office:— |-
Year 192]1.22 8,868
. 19822.23 e — .. 8,860
.« 192324 ... 9,808
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Tahie IIL.

during the year 1923-24.

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

OFFICE WORK.—HEAD QUARTER OFFIOES.

—Publlcat:ons received in Map Record & lssue Office,

NUMBER OF
DIFFERENT
. MAPS OF EACH Number of
Cluss of Maps. | Scale. OLASS RE D sheets | Value.
’ New ° | Reprints prigted.
Publica- land New
tions. [Editions.
. DEPARTMENTAL. .
GENERAL MAPS. Rs.
Maps of India Various b 18,730 3,485
GEOGRAPHIOAL M.APS
Map of India and Ad]acent 1"=32miles .
untries. _ : =
Southern Asin Series 1:2,000,000 2 1 2,045 | 6135
India ond Adjacent Co:mtnes 1:1,000,000 g 8,550 5,300
8
Iag:ter:;elntemstmnala du Monde ;1:1,000,000 1 1 330 360
TOPOGRAPEICAL MAPS.
Quarter-inch, (Modem) .. [1"==4 miles 83| * 26 24,260 35,827
Do. {Prely.). w»» (1¥=4 miles 8 3 3,400 §,100
Do. {Provl.)... . [17=4 miles 17 3,730 5475
E[alf mch, (Modem) . [1"=22 iles] 98 16| 42,385 | 1,27,865
{Prely.} ... v |17==2 miles -
One-mch (Modern) .. v =zl mile | 166 38| 675371 99,969
Do. . (Prely.) - wre |1%=1 mile 20 11 © 8,125 12,187
Do. (Provl) .. e {1221 mile 1 1 630 716
014 Style sheets « | Various 60 6,075 9,621
SPECIAL MAPS, '
-Distriet Maps veo (1P=4 mles| ... e
Administration Report Maps ... |1"=8 mil a| ° 705 262
Provincial Maps " Various 1 2( - 1,838 3,602
Plans of Cities and Gnntonmenu .| Various | 2 . 2 1,310 3,145
Index Maps .| Yarious 2 12 6,150 1,670
Mingellaneous Maps ... o} Various 26 25 29,681 22,028
‘Total . .| ... | 360)- 23¢) 218661341989
- EXTRA-DEPARTMENTAL,
_Maps ... ... | Various 275 431 134,12 42,486
Plans and Disgrams ... ... | Various 2564 13 | 163,998 11,927
: I]l‘ustmhon! . S B . 201 1 92,138 30,402
Miscellsneous I 81 41| 259,170 | 10,841
Total ] e . | s8ll| 98|6i0,018| 85606
Grand Total w ] 1,171 | 332 | 868,679)4,27,603

B.—-From the Geodetic Branch, Survey of India, Dehra Dun.

Yarious ...

. l Van'.onsJ

16J

13 |

1,910 |

8,870

C.—LETTERPRESS.
1. Burvey of Indis General Report, 1922-23. Price Ra. 2.

“a'. Hand-book of Topography, Chapter IV, 1924. Price Re.-I._
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51 No.1 (Head Quarters) Drawing Office.—The organiza-

PERSONNEL. tion of the office remained practi-
Olass I Officer, callv th .
e 5, R, in chasge. y the same 83 Inst year, with
c:.mno_oicm the exception that the Imperia]-
Mr. P. Willia .
y Abingsh Chunder Bose. Standard Mapping Section, which
» A, ﬁ.ﬁ‘.if’éu ' was directly under the administrative
e %m%:- Krishna Mitra: control of the Director, Map Publica-
” gmiéh%ﬁl hg A, ) tion, was placed, with effect from the
" B 0. Miten, B.A, . 22nd January, under the supervision
1 opurer Subordinate Service. and-orders of the Officer in charge,

No. 1 Drawing Office.
The work carried out by the various sections was as follows :—
(1) The Compilation Section.—

(a) *La Carte Internationale du Monde au 1:1,000,000°" —Eight
sheets were reported in” hand ]a;it year and one new
sheet was taken up this year. Of the nine sheets, -
three have been completed and sent in for publica-
tion. Contour patterns of two sheets have been
completed and sent to the Engraving Office. Of the
remaining four, colour patiern of one sheet, contour
patterns of two sheets and preliminary compilation
of one gheet are In hand, Pattern for one sheet has
been prepared and sent to the Engraving Office for
correction of plates for reprint.

(b) The Southern Asia Series, seale 1:2,000,000.—-0Of the
five sheets reported in hand last year, layer patterns
of three, outline and contour patterns of one and the
outline pattern of the remaining one sheet are in
hand, No new sheet was taken up this year.

(¢) India and ,AdJacent Countries, scale 1:4,000,000.—Pre-
pa.ratmn of various colour patterns is in hand.

(d) Miscellaneous.—

(i) Colour paiterns of the new 50-mile Wall Map
of India are under preparation. '

(u) Black prints of plane-table sections of 33 sheets
have been pasted together for supply of blue
prints to various parties.

(441) Three Height Indicator Seales and five originals
of line blocks for Chapter VIH of the Handbook
of Topography have been prepared.

(iv) Indexes on different scales have been bromght
-up to date for various reporis.
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!

(2) The One-Millionth Section.—

() Engraved editions.—Nine sheets were reported in hand at
the elose of the last year and two new sheets were taken
in hond during the year. Of these eleven sheets, one
has been completed and sent in for publication, contour-
patterns of two and outline pattern of one have been
completed and sent to the Engraving Office, contour
pattern of ome, outline patterns of three and pre-
Lminary outline pattern of one are under preparation
snd compilation charts of the remaining two are under
examination. :

Patterns for two sheets have been prepared and
sent to the Engraving Office for correction of plates
for reprint. _

(b) Helio. editions.—The one sheet that was reported in hand
at the close of the last year has been completed during
the year and is ready for press. )

(¢) Reprints,.—Originals of three sheets have been brought
up to date and sent to press for reprint. This includes
one reported in hand at the close of the last year.

(8) The Quarter-Inch Section.—

(@) Original compilation and drawing.—At the end of the
Jast year there were three quarter-inch sheets in hand;
one new sheet has been taken up during the year
under report. Of these, three have been completed
and sent in for publication and one is still in hand.

(b) Stump-shaded originals of 108 sheets -on various scales
have been prepared during thé year under report,
including three quarter-inch sheets that were in hand

~ at the close of the last year. That of the 50-mile Wall
Map of India which was taken up last year is nearing
completion. The originals of five sheets are in hand.

(¢) The drawing and hill-shading of the  Vivid Map of India”
on the 16-mile scale were completed and the map was
sent for exhibition at the British Empire Exhibition.

(d) The geprint of the Catalogue of Maps was taken up ahd the -
various originals and colour patterns for all the indexes
and the letterpress were brought up to date and sent
in for publication.
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(¢) . Originals and colour patterns of the indexes and the le;tter-
press for the Burma map catalogue have been prepared
‘and sent to press.

(4) The Reprint Section.—

(@) 26 old style one-inch sheets (mcludmg 7 in band at the
close of the last year), 27 modern one-inch sheets
(including 9 of last yearj and 10 half-inch sheets have
been brought up fo date and sent to ,press for
reprint; 4 old style and 2 modern one-inch and one
*quarter-inch sheets still remain in hand,

(b) Symbols on originals of 13 modern sheets have been
modernised for future editions. .

(¢) 14 provisional guarter-inch sheets compiled from Indian
'Atlas material and 1 preliniinary sheet have been brought
up to date and sent to press for reprint; 1 prehmmary
sheet ig in hand. :

(d) Miscellaneous.—

(i) The 64-mile Railway Map of Indm has been
bronghi; up to.date and sent in for reprint.

(i) 2 Indian Atlas sheets and 23 miscellaneous maps
(including 6 in hand at the close of last year)
have been prepared. and brought up to date
and sent to press. 5 miscellaneous waps are
still in hand. '

(5) The Mapping Section.—

(@) 24 modern topographical sheets (including 2 in hand’ of

last year) have. been brought up to date and sent for

+

reprint. :

(b). Corrections have been carried out on the originals of 172
sheets on various scales before publication.

(¢) Press order proof corrections have beem carried out on
the originals of 220 modern ‘topographical sheets

. including 2 in hand of last year.

(d) 87 fair and print-original sheets and the colour patterns,
tint originals, &c, of various spec:al maps ( including 4
.in hand of last year ) have been completed and sent to
press. These inclade maps prepared for various
Government and Commereial Departments. Two cages

- gre still in hand.
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(¢) The new one-minute mesh for the General Staff has been
inserted by hand on 160 printed copies of -modern
sheets on various scales. Mesh originals for 184 sheets

- on different scales, as also for 7 miscellaneous maps
have been prepared. ' '

(6) The Office Copy Section.— .
(a)- Additions and corrections received from various local
. authorities have been entered on the existing “office
copies” of 2,148 sheets. 602 ¢ office copies” of newly
published or reprinted sheets have also been prepared
during the year. ' )
() The areas of 278 newly published one-inch and half-inch
sheets have been checked against the Auxiliary Tables
and entered in the Area Register. ° o
(¢) -The miscellaneous work of this section includes— .
(i) supply of authenticated copies of revenue and historieal
maps, revenue data from field books and other records
to officials and private persoms, .
(1) the preparation of complete sets of maps of the Districts
and States of India and Burma in order to bring the
t office copies” thereof 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. 165 cases pertaining to 274 sheets
have been examined during the year, including 6 eases pertaining to
6 sheets in hand from last year; 13 cases périaining to 13 sheets
remain in hand. '

In addition to the above current work this section has sup-
plied scientific data to various officials, kept up corrections to Imperial
Gazetteers, examined projections of sheets on copper plates in the
Engraving Office, reported on boundary patterns prepared in other
offices, plotted points on the plane-table section for the Mount Everest
Expedition Survey, checked geographical names in various Survey of
India publications, drafted and examined proofs of correction slips to
the different chapters of the Handbook of Topography, Conventional
Signs, Type Table, &c. The alphabetical index to names for the

new 50-mile Wall Map of India which was in hand last year has
also been completed during the year.. .
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(8) The Imperial Standard Mapping Section.— '

This section has been employed on the fair-mapping of the preli-
minary editions of one-inch sheets, compiled from modern revenue
survey material and has completed them from-old material where mo
modern work is available.

11 new one-inch sheets and 2 quarter;inch sheets of Bengal and
Bihar & Orissa have been fair-mapped and submitted for publication;
and 11 new sheets have been compiled during the year for one-inch
supplementary survey by No. 4 Party in 1924.25. One partially
completed one-inch sheet has been held over for want of material,
2 sheets fair-mapped but not completed, as the material was received
too late, and 4 sheets still remain in hand pending receipt of material,

An ares of 235 square miles in the Jherria coal field ares has been
reduced from modern revenue material, and 325 square miles in the
Raniganj coal field-area compiled from four-inch thana maps for supple-
mentary survey on the four-inch scale by No. 4 Party in 1924-25.

52. Engraving Office.—(1) Engraving Section.—During the

PegsoxwEL. year under report this section has
‘Class I Officer, . . .
Mr. 3. Prassd, R.B., in charge, been employed in the following ;—

(a) India & Adjacent Countries.—Scale 1 : 1,000,000.
~ Out of the seven sheets in hand last year, one
has been sent in for publication, another will be
sent in very shortly, two are in final stages and
two still in hand. One prq;ected last year is await-
ing material,
() .La Carte Internationale du Monde—Scale 1: 1,000,000,

Two sheets reported in final stages last year were

" held back for incorporation . of additional informa-
tion and are expected to be ready for publication
very shortly, three sheets completed are under

. examination and three sheets sfill in hand.
(e) »Southem Asia Series—Scale 1 : 2,000,000,

One sheet (North Tibet) reported ready for pub-
lication last year was held back for incorporation
of new information and will be eompleied shortly.
Two sheets (Bombay and Brahmaputrd) completed
and under examination. One (Delhi) nearing coms
pletion and three sheets {Koko Nor, Ka.shxmr and
Caleutta) are in hand.
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(d) The miscellaneous work has, as usual, been rather heavy.
- A “Warrant of Appointment” plate was engraved for
' H. E. the Viceroy. Office copy corrections have
been tarried out on maps of India on various scales
and on the map "of Caleutta on six-inch and three-
inch scales. The conventional signs and guide card
plates have been added to. AIl the ome inch = 32
miles indexes have been corrected and brought up to
date for the catalogue, and a large number of rack
number labels have been” hand-printed for the Map
Record and Issue Office. Six steel “male dies” for
the preparation of matrices for conventional sign
siamps have been engraved. The compilation of the
ingets and a new revised colour scheme for the Wall
Map of India continued throughout- the year. Two
new tint plates Nos. 41 and 41A have been
engraved for the Photo.-Litho. Office,
(2) Copper Plate Printing Section.—10,934 impressions were
puled during the year, against 29,191 during the
preceding year. 35 per cent, of this represents extra-
deparimental work such as photogravures, commission -
forms, &e. Of the departmental work, 30 per cent. were
scales and the rest art paper prints from various plates.
During the year there was a great fall in the demand
for photogravures, scales, commission forms and charts, .
The Electro-typing Section dealt with 56 plates. |
58. Photo.-Litho., Office.—The out-turn of the office, as can

' Prxsonnas, be seen "from the accompanying
. Class I Oficers. tables, is smaller than last year,
Major 1;.[:,. Nasiog, B.E., in carge to which was an exceptional one owing
c%min T Mmh;-llggg_noy- RE,incharge t0 the large number of maps
o ) reprinted for mobilization purposes,
but it is very much the same as the year before as regards the number
. of departmental sheets printed, vide Tabje 4, column 4.

~ What does, however, show a marked decrease is the amount of

- extra-departmental work dome. This is largely due to the general
" retrenchment and economy that was practised throughout every depart- .

- ment in the course of the last year. . The only branches that show an

increase are the Type Section and the. Pro ; -
vide Table B, columns 3 and 7. : cess Engraving Section
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The eost of the office again shows a slight reduction.

The outstanding innovation throughout the year was the intro-
duction of the minute mesh on maps of military areas, and the difi-
culties in registration encountered in surprinting the mesh on to sheets
that hed been for tome time in stock in the Map Record and Issue
Office threw an interesting light on the amount of distortion that

takes place in the paper of sheets stored in this climate. N

]

TABLE. A~—WHOLE PHOTO.-LITHO. OFFICE.

1 .2 3 ¢ B 6
“Cost of | Value of _ NUMBER OF uAPS PRINTED.
Ye“,t' | offce. Ser rates. | - pepart- D‘;‘ﬁ{;::&' - Total, _
o Rs. Rs.
1921-22 |  3,05,088 5,31,535 666 2908 | 8,600
1922-23 |  2,64,415 5,11,286 956 2,760 3,716
1023-24 | 2.63,502 | 456,368 | @61 2.016 | 2.677

* Does not include cost of chamicals, paper, &o., obtained from England.

TABLE B.—LITHO. BRANCH.

1 .2 s | ¢ 5 6 | =
Number of |Number of | Number of TYPE SECTION OUT-TURN.
Year. m}:ﬁsﬁs hm; lnh;ﬁ:: Pagesoritems| Copies Impressions
. thho Branch. rl;ulled | pulled. B’ published. | printed. pulled,
192122 3,543,470 90,633 | 145,870 2,854 933,391 1,766,319
1922-23 4,035,405 | 51,089 328,628 2,815 1,026,800 1,803,605
1923-24| 2,670,351 | 92,257 | 182,640 2,599 |1,098,138! 1,915,327

TABLE C.—PHOTO.. BRANCH.

1921-22, 1922-23, 1923-24,
Negutives 5,894 5,604 3,—315
Zine plates 7,395 | 7,078 6,688
y Photogravure plates '
Half-tone blocks . - 473 805 820
Line blocks
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54. Mathematical Instrument Office.—During the year
PERSONNEL, from 1st April 1923 to 31st March

Yir. 8. Woodhouso, in charge. 1924, there was a decrease in the
demands made on this office for supply of instruments,-and aleo in the
value of work done in the workshop (vide items 1*and 6 in the statement
under pafa. 9 below). The store made a profit of Rs. _ 26,348 against
Rs. 63,358 in 1922-23, and the workshop Bs. 43,313 against Rs. 39,718
in 1922-23. The establishment was retrenched as per item 10 of the

statement below with a view to effect economy. .
9, The following eomparative statement shows the figures for the

ad s

last 3 years :—

1921-22, 1922-23. 1923-24.

Rs. Re. Rs.

1. Total value of stores issued to Public| 5,32,768 6,25,953 -4,46,659
Offices as shown in the Profit and Loss ) -
atatements.

2. Value of repairs to instruments received | 1,18445 | 1,790,010 | 1,566,652
from PuElio Offices for repairs, and ’ ’
returned in serviceable condition.

3. Value of instruments received from 58,743 83,933 54,824

- Government Offices as no longer

- 4. Book value of the stock of instruments, 6,91,499 5,75,844 .14,
&c., in the Serviceabls Store. "I ’ 5.14.986
5. Book value of the stock of instrmments, | 1,35,646 | 1,26,616 1,11,113
&o., in the Repairable Store.
6. Tot):.l value of work done 1 the Work-| 4,20,408 4,89,329 3,92,072
shop.
7. Value of instruments manuvfactured in| 1,756,123 1,68,588 1,14,677
the Workshop for Serviceable Store. .
8. Value of instruments purchased locally 11,296 | 22,840 13,034
9: Value of instruments and materials ob~ | 4,38,016 2,20,650 1,47,723
tained from En%lnmi through the

Dire:t.or General, India Store Depart-

ment, .

10.  Average No. of employees and their pay No. 628] No. aa¢ No. 402
inoluding pension cuntribution. Re. 1,93,658(Ra. 1,88,009 [Rs, 1,657,260

3. During the year the stocks of the Serviceable, Repairable and .
Material Stores were taken twice as usual and the discrepancies found
were duly adjusted. Also a good deal of surplus and obsolescent stock
articles were disposed of to the best advantage of Government.
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II.-~DEHRA DUN OFFICES.

GEODETIC BRANCH OFFICE.
55. Computing Office.—Computations on a large scale were

PErsoNNEL. carried out this year at the re-
Class I Qffcer. ) -
or. J. do(;‘rmﬂ Ruter, XA, SeD., quest.; of °xt“} departmental officers,

Mr. Mukapdanands Acharys, Head Com. VRIS connection, of 8 requisition for
ﬁ“:grgfnsgtﬁ“” semior computers and 3 roctangular co-ordinates of aboug
3,000 points’ from the military authorities and of two others,
requiring hegvy computations, for the construction of maps on two-
centred and three-centred azimuthal projections for the Chief of the
General Staff. In addition to the above, multifarious computntmns,
for charts (9 in number), for deducing adjustment corrections graphi-
cally, to be applied to the pendant geries of triangulation in Burma,
for aneroid heights, for grid co-ordinates, for plumb-lme deflections on
Helmert spheroid, were carried out.

By request of M. Lallemand computations were made to ascertain
if the mean sea lovel is different at adjacent tidal stations, and a note
compiled for the discuseion of this subject at the Madrid meeting (1924)
of the International Union of Geodesy and Geophysics.

The preparation of Bombay Tidal Prediction Chronograph sheet
showing both times and heights of high and low-water with values of
heights computed and noted at the proper places was carried out,

The form of geoid (sea level surfnce) Wthh was deduced last year
and exhibited by means of contours on a —n— map was redrawn this
~ year showing the elevation of geoid above Helmert-Hayford spheroid
instead of above Everest spheroid as was done last year, - The prepara-
tion of traverse tables in a novel form has been completed.

" The tidal and geoidal charts have been exhibited at the British
Empire Exhibition, Wembley.

The preparation of a revised and extended 5th edition of the
. Auxilisry Tables of the Survey of India is still in progress. A full
edition of Part II as well as that of Part III has been printed.

Besides numerous requisitions for maguetic data, nearly 220
requigitions for various data from departmental and non-departmental
officers were complied with.

Triangulation pamphlets were comp:]ed for 67 sheets. These
include both Mesopotamisn Triangulstion and Turco-Persian Boundary
Commission work. 45 degree sheets have been printed 3f in
pamphlet form during the year,

+
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Magnetic Sméy.—-The magnetic oper;tion; except at the
Dehra Din observatory, were suspended in October 1923, when the
Toungoo observatory was dismantled, the observatory buildings being
. handed over to the Director, Burma Circle.

The declination, horizontal force and vertical force magnetographs
were in operation thromghout the year at the Dehra Dimn observatory
and daily absolute observations were taken by the observer in charge:

The results of the observations at the Dehra Dunm, Toungoo,
Barrackpore, Kodaikinal and Alibag observatories, fepeat and fleld stations,
red'uced to the epochs 1909-0 and 19‘20'0 are now under publication.

MEAN VALUES OF MAGNETIC ELEMENTS AT THE DEHERA DUN OBSERVATORY
FOR THE YEAR 1923. .

Latitude . L .
: . Decling- { Horizontal| Vertical
Name, . Lonagr'::;de. Dip. | -tion, - Force. Force. -

~

= . . ) c.&8| ceas
(30 19 19N} |

t ] 46 128Nl 1 B8EE|- (82926 0’88168
78 8 I9E .

Dehra Diin

Qbservatories.—Meteorological observations were confinued as
usual; the Omori Seismograph was in dpemtlon throughout the year
and recorded 13 earthquakes.

Photographs of the sun were taken on 279 days. Photographs
-for 43 doys could not be taken on account of repairing the dome;
and for the remaining days of the year the sun was invisible.

Preservation of Trigonometrical Stations—587 stations were -
repaired by district officers at a cost of Rs. 3,607. Out'of 360 districts
from which reports were due, 38 failed t¢ make returns,

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

PERSONNEL, work of this-office was carried on
Clasz I Qfficer, - Ty : . .
Mojor W. B, Pmy’Mc B.E.. n chargs by six sections. The Stein section
to 16th Jaly wogh o baving completed and sent to
£ CGI"C
1Mo, L. P. D, orton, in chmrge from I7th press the last of the special maps
1 BB gmow. shown as in hand iu the previous
» Rama Pras i i inni
" Dhiveadrn Noth Banerii, L.C.E. year, was abolished in the beginning
Upper Subordinate Service, of December 1923,

2 Officers,
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The Triangulation' Chart and Cantonment Section.—Deals with
the fair-drawing of triangulation, levelling and index charts, and the
publication, reprint and correction of cantonment plans, In addition to
the ordinary work of this section, of the 153 forest maps of Todian
States received for publication at the end of last year, and shown
as in hand, the accessory work on 10 of them was completed, and
they have-been published. Twenty-nine miscellaneous maps, charts and
diagrams weré also completed, and 389 sheets of cantonment plans,
hand-coloured.

The Compilation Section.—Deals with the compilation and fair-
mapping of geographical maps on different scales. The fair sheet
on scale 1/M viz. No. 101 (Yunnanfu) shown as in hand last year
is nearing completion. Anothersheet of thin series, viz No. 91 (Batang),

“which was received from the Map Publication Office at Calcutta for the

-

insertion of some new work, was complefed accordingly and returned.
The rough compilation of the 4 sheets on scale 1/M viz. Nos, 82 (Bhamo),
107 (Ningsiafu), 108 (Kungehangfu) and 109 (Chengtu) shown as in
hand las$ year, together with that of amother received during this year
viz. No. 110 (Kweigang) is proceeding. The rough compilation of the
Yunnan outline sheet on scale 1/2M shown as in hand last year, and
the Koshmir contour sheet are still in progress. The remaining sheet
of Sir H. H. Hayden's Tibet map has been completed and sent to
press. Materials for 5 sheets of the Tibet mape viz. Nos. 71 NE, SE,
77 NW, SW and NE have been collected, 3 outline sheets Nos. 71 NE,
SE and 77 NW are being fair-mapped, and the rough compilation
of the 2 remaining outline sheets and of all the contour sheets has
been commenced. A new quarter-inch sheet viz. No. 85 P has been
taken up during the year and is in hand. The stump-shading of two

“sheets was taken up during the yesr snd completed. In addition,

this section supplied some plotted sheets and maps for the use of the
last Mount Eveiest party.

Quarter-ineh  and Miscellaneoys Section.—As the half-inch
sheets allotted to this, originally the half-inch, section were compleied
last year, the section dealt with quarter-inch and other miscellanecus
work during the year. The fair-mapping of the remaining cantonment
plans' viz. 11 of Bangalore and one of Abbottabad, shown as in hand -
last year was completed and the plans sent in for publication. The
stump-shading of one half-inch sheet shown as in hand last year has

been completed. Seven quarter-inch sheets were taken up during the
year; of these, 4 viz..Nos. 72 M, 77 K and O and 85 O are nearing
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completion, and the remainder viz. Nos. 85 I and J and 86 D, taken
up lately, are" in hand, In addition, the section. dealt with 264
miscellaneous maps, diagrams and charts and completed "61 leaving
the balance in hand. _

The Examining Section.—Examines the majority of the
important sheets drawn in this office. 529 sheets have been examined
during the year (ineluding the 22 sheets shown 8s in hand last year)
and 5 eheets are under examination.

The Sutlej Valley Project Section—Deals with the fair-
drawing of levelling charts: (showing spot heights, and contours) for
the Sutlsj Valley Irrigation project of the Punjab Government. 1830
gheets shown as the balance in hand last year have all been completed
and sent to press. Materials for 321 sheets (levelled during the
season 1923-24) have been received during the year;-of these, 39 sheets
have been completed and sent to press, leaving a balance of 282 sheets
in hand. '

The Map Record Section—-Desls with the storage of originals
and office copies of cantonment plans, triangulation and other charts and
geographical maps; it keeps a small stock of the various maps published
by the department for occasional issue fo the public and for depart-
mental nse, and deals with all correspondence on this subject.

' Summary of the work of the office during the year 1923-24.

Balanee ' . { Balance
of Sheets | Sheets |of sheots
sheets !roceived | sent to | in hand |

Class of maps. on lst in press in | on lst REMARES.
October | 1928-24. | 1928-24. | October
1923. - 1924, |-

Triangulation ehart-s 12 15 18 '8
Levelling eharts 2 1 2 1
Index charts to illustrate 1 | 8 4

reports '
Cantonment plans for pub- 76 118 180 68

lieation,

Cantonment plans for cor- 20 140 160(a) l {a) Oorrections

rection ) carried out inboth
origiels  and
, Cantonmont' plans  fair. | 13 ’ office copies,

deawing.
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§1

Summary of the work of the office d'wn'ng the year 19£3-24.—(concld. )

tin and Kangu in 1900-
01, 1906=—08 and 1918—
15, for publication on
2/M scale.

Balance Balance . .
shOf Sh?ota Sheets |of sheots N
eets |received | sent to |in hand
Clags of maps. on 1st in press in | on 16t REMARES,
- October {1928-24. ]1928-24.} October
1938, 1024,
Forest ‘meps of Indian| 15 5 10 8y | () T .
States for publication, ®)] @ Two el
. Djr:lct'or, Southern
. irale.
Miscellaneons maps, charia 4 289 290 8 °
and diagiama.
Colour guides of canton-| 202 295 889 88
ment and other mapa,
erdileh !hee“ . e : (1Y} . 8 4o 8
' Butlej Valley project level| 180. | 821 | 160 282
and contour charts, scale -
4 inches = 1 mile.
~GEOGRAPHICAL -
' I |
Fair cheots, scale 1/M ... iy 1 1 1
Rough compilation, seale ‘4 1 LI 5.
- 1M,
Rough compilation, “soale 1 v e 1
1/2M. _
Stump-shading, = various| 1 2 8
scales. . J
Bir H, H. Ha.yden a Tibst 1 e 1 e
map
Maps of Tibet, scale 1 inch 8 we | . 8"
=8 m:les,fmrsheets, out-
line, . ;
Rough eompila.tion, outling| ... B 8(0) 2, | o) Being fair-map-
sheets. ped.
Rough compilation, contenr | .. | & b
" sheets, .
Sir Aurel Btein's explora- 1 1(d) e (d) In final proof
tions in Chinese Turkds- stage.
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57. Forest Map Offlce.—As the result of the Indian Re-

PERSONNEL. trenchment Comnittee’'s recom-

Class I Officer, mendations, the Government of

Major W. E. Perey, M.C., R.E, incharge  Ingia decided that from the 1st of

i ngl:slsg.?;'aﬂken. April 1924, the whole cost of this

Mr. H. P. D. Horton, in charga trom I7th  office should be debited in the

A esiah Rhas, K.B. Survey of India budget and, with

“n F Kironon, the object of placing the offico on

" gﬁk%’ﬂf?::{yhf'ﬁjs, a self-supporting basis, that 1its

" Upper Subordinate Service. full cost (less receipts) should be
1 Officer. distributed  between  Provinecial

Governments employing it, and the Central Government, in proportion
'to the reserved forest areas under them.

The strength of the office and iis organization remained practi-
cally the same as last year.

The work carried out by the warious sections was as follows :—

(1) The Drawing Section.—The progress of this section is
_shown in the table below:—

Drawn ﬂ‘ndInha d onl
Closs of |10 band on| Received | sent for [Tg ¢ | Published | Total number
888 01 138t October| during the | publicntion tamb P | during the |of copies prin-
mep. 1928, yoar. | during the ;‘;’2 f year. tod.
Year. g )
@ | -2 89 | 6 | o 0 |
® .| *B¢ 25 50 16 51
o0 .. *0 .2, 2 . .0 . 8
D .. * 6 7 0 9 L 19,815
@ 2 3 5 |- 0 8
. .| 25 " 18 2 $36 8
@ -1 %0, 80 126 4 - 17
/
1oo3d, | s 118 1151 48 159
ol e 160 164 218 21,688

¢ Figurea ns gmended

1l of these nro hand-correoted printe and are not for publication,
. Publication of 3 mam cauncelled during the year, .
3 of these are to be -correeted and are not for publication.
Ineludes two.dneh and four-inoh forear mnps drawa by Survey parties,
%epn:t:d gtfig:;eat E:;pa onmchmrinus scalos,
'orest odi on the two-inch scalo of modern one-inch maps,
Maps of Forest Circles nud Divisions,
Maps to illustrato working plans, ete, -
Maps and disgrams to sccompany Administrntion Reports.
Focest mape from special surveys, mostly on the four-inch seale,
Index and miscollancous maps,

)

b
OO Rn oA
B -

<
et e
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+ " (2) " The Portfolio Section.—Office copies of 496 maps and colour
specimens of 80 maps were prepared; corrections to 216 sheets were
completed, 83 office copies were coloured up and 959 shests were
‘hand-coloured for iesue on indent. In addition this seetion eorrected
the forest information on 60 maps for the various Survey of India
drawing offices requiring them for compiling the half-inch and degree
sheets, and corrected 425 forest maps for No. 8 Party for survey in
season 1924-25.

"(8) The Map Record Section.—The number of maps, diagrams
and original fair sheets received for storage was 9,901; 4,865 maps, &c.,
valued at Rs. 12,721 were issued gratis. Sales by book-transfer to
Government departments amounted to Rs. 5,931 for 1,708 maps; these
figures show an increase of 631 maps and Rs. 2,794 over those for st
year. Cash sales to the public amounted to Rs. 1,443 for 653 maps,
"a decrease of Rs. 592 from the amount realized the previous year.

‘ (4) The Book-Binding Section.—This section as a special case dealt
with 9 volumes for the Forest Research Institute, the value realized
by cash being Rs. 26; 2,151 maps of various sizes were mounted on

cloth for issue.

Miscellaneous.—At the special request of the Conservator of
Forests, Northern Circle, Central Provinces, and of the Divisional
Forest Officers of the South Raipur and Hoshangabad Forest Divisions,
the area statements of the reserved forest_areas in 94 four-inch sheets

were revised. .

The list of forest tnangulutlbn and traverse data was eompleted
a.nd sent to press. The revised catalogue of maps published by the
Forest Map Office is still in press, and copies are expected to be
ready shortly for issue.

58. Photo.-Zinco. Oiﬂce.—Durlng the year 1923-24 the work
undertaken comprised :—

" Cantonment plans.
Index and Triangulation charts.
Forest maps.
Miscellaneous maps.
Exfra-departmental maps.
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It deals also with the despaich of sheets printed in the section
and with all the correspondence on the subject.  The Sutlej Valley
charts reproduced by the vandyke process kept the section fully
occupied. )

"No. of Chooolats

Yoars, No. of 'Svjzbjects. No. of Negatives. No. of Pulls, an&pg;::.nide
1621-22 1,480 2,028 805,415 |. Nil.
1922.28 1,719 1,580 818,229 1,168
1823-24 1,270 1,680 374,854 B

. Type Printmg Section.—The following were printed

during the year:—
1. Records of the Survey of Indis, Volume XVIII, 1821-22,
2. Tide-tables for Indien Ports, 1025, -
3. 45 Triangulation ‘pamphlets. -
4. "Levelling pamphlet 79 and new data for pamphlets 43, 58,
54, 55 and 73, . .
5. Hand-book of Topography, Chapters II and III (both revised).
6. Auxlhary Tables, Parts II and III (both revised and extended).
7. Type Book of the Geodetic Branch, Survey of India. '

The following are in hand \—

O

()
3
.(4)

(5)

Records of the Survey of India dealing with the Magnetic
Survey of India.

Tidal Chapter of the Trigonometrical Hand-book,
Levelling pamphlet 44 (revised and extended).

Narrative Report of the Bhutin snd South Tibet Survey .
Detachment by Captain H.R. C. Meade, LA,

Forest Map Office Record Book.
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IIIg—-CIBCLE AND LOCAL.DRAWING OFFICES.
680. No. 3 Drawing Office (Northern Circle).—During the

- " PERsoNKEL. year 2 two-inch sheets, 56 one-inch
. czau:oemhe:ge — ,s_;heets out of 60 and 15 half-inch
1924, and 8zwin from 3nd Septembar 199, sheets out of 20 previously surveyed,
Clags II Officers. were fair-mapped by parties and ha
S e ey OBy, 0 charge from. o on submittil;efor J;alll,hlicni:ion. "
ol Eﬁ;’l&ﬂt ,n churge from #ad January Half-inch sheets compiled from
Mr.A. A. Gmbam., oné-inch ‘sheets,—11 half-inch sheets
. omePW Subordinate Service, were fair-drawn in the Circle Drawing
. Lower Subordinate Service. Office, and have been submitted for
54 Draftemen, oto. ©  ° publication during the year. -

Modern mateml available.—The fair-mapping of 16 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 16 half-inch sheet areas, of which the eomponent two-inch
or one-inch sheets though surveyed, have mot been published. The
material for these areas will shortly be available for fair-mapping.

Quarter-inch sheets compiled from modern one-inch and half-inch
‘sheets.—During the year 7 quarter-inch sheets were fair-mapped and
submitted for publication.

Modern material available—The fair-mapping of 4 quarter-inch
sheets, of which the component one-inch or half-inch sheets have been
published, is in hand. There are, besides the above, 11 quarter-inch sheet
areas, of which the component one-inch and half-inch sheets, though -
surveyed, have not been published. '

- _Special maps.~—During the year, the Lucknow and Environs map
in four sheets, the Mussoorie-Simla road map on four-inch and six-inch
scales respectively, and the Bhatta village (Mussoorie) project survey,
scale one hundred feet to the inch, were fair-drawn and submitted for
publication,

The colour patterns of the FEucknow and Environs map and
of the Mussoorie-Simla road map were prepared and sent for publication,

_ Hill-shaded sheets.~—29 one-inch, half-inch and quarter-inch sheets
were stump-shaded and submitted for publication.

Layer guides.—Nil.

Colour patterns und press order proofs. —Durmg the year 107
colour patterns of two-inch, one-inch, hslf-inch and quarter-inch sheets
were prepared and eubmitted for publication.
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Miscellancous.—The traverse plots of “mauzas " in 4 sheets of
Basti and Gonds districts, on the sixteen-inch scale, were supplied .
;;,nd the cost of preparation recovered from the l?eputy_ Commissioners
of the respective districts. -

j For th'e pﬁrpose of reprint the office copies of 62 sheets were cor-
rected and submitted for publication. .

During the year 78 published sheets on various scales were sold .
to the public at a cost of Rs. 128.

" Record Section.—During the year the compilation of topographical
triangulation data falling in 11 degree sheots was completed, that
of 5 other sheets i in band. . '

Topographical trisngulation and traverse data were extracted and
supplied to various other departments. N

. L. No. 4 Drawing Office (Southern Circle)—During the

PEREONNEL. year 37 one-inch and 9 half-inch sheets

Class I Offcor. previously surveyed and mapped and

Mr. J. O°B. Donagliey, in charge. 9 one-inch sheets and one half-inch
Class II , .

M. B. Clan di::. ffcer sheet surveyed and mapped during

Upper Subordinate Service. the year under report which were

8 Oﬁg':;r Subordinate Service. received from parties before |the 30th

44 Druftsmen, oto, September 1924 were finally examined

and submitted for publication; out of these 6 one-inch sheeis, which
were received in an incomplete state from the party concerned, were
_ completed before being submitted for publication. There are no
arrears. -

Half-inch sheets compiled from modern one-inch sheets,—13 gheets
were mapped and submitted for publication. Including 4 being mapped

by parties there are 13 sheets in hand of which one will shortly be
‘submitted for publication.

Modern material available.—The material for 2 half-inch sheets
has been received but the mapping has not yet been commenced. The
material for one half-inch sheet of which the component one-inch
gsheets have been published has been called for. In addition there pre
7 balf-inch sheet areas of which the component one-inch sheets have
been submitted for publication but are not yet published, and 16 half-
inch sheei areas completely surveyed on the one-inch scale but of which

all the component one-inch sheets have not yet been submitted for
publication.
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Quarter-inch sheets compiled from modern one-inch and half-inch
and old style sheets.—8 sheets were mapped and submitted for publica-
tion. There are 3 sheets in hand.

Modern material available.—There are 6 quarter-inch sheet areas of
which the component half-inch sheets have been submitted for publica-
tion, 3 quarter-inch sheet areas of which the component half-inch sheets
have been mapped or are in hand but have not -all been submitted
for publication and 10 quarter-inch sheet areas completely surveyed
but of which the mapping of all the component half-inch sheets has
nof yet been commenced.

Reprint sheets. —-There are no reprint sheets in hand, Ofﬁce copy
corrections were entered on No. 1 Drawing Office’s office coples of 4
sheets which are being reprinted. "

Colour patterns.—These were prepared for 96 sheets and submitted
for publication. There are no arrears, the colour patterns of one sheet
of which proofs were lately received are in hand.

Hill-shaded sheets.—These were prepared for 81 shéets_ and sub-
mitted for.publication. Prints for 8 sheets are in office, 4 of these
are in arrears and 4 sheets are in hand.

7 Layer guides.—Nil. _ ,
Photo.-Zinco. wqu.—- ‘

Number of reproductions w * 285
» » onlargements e . ver 165
- o reductions .. . ves 446
»w s vandyked plu.tes prepared e . 224
" w i prinis pulled - - - 7,864

Work for private individuals on cash payment was done to the
value of Rs. 170.
Special maps.—6 two-inch sheets of the special forest gurvey of
Hyderabid (Deccan) surveyed and mapped by No. 6 Party were
received before the 30th September 1924 for final examination, these
will be finally examined and submitted for publication on receipt of
- plane-table sactions which are at present in wse in the party for half-
inch mapping. . 8 two-inch sheets of the special forest survey of
Hyderabad, which were finally examined and submitted for publication
Jast year were recewed back from the Publication Office together
with proofs, the press order proofs of 6 of these sheets have been
examined and subnntted for publication together with the fair sheets

-
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on which necessary corrections were carned out, the proofs and fair
sheets of the remaining 2 sheets have been examined and corrected
and will shortly be submitted for publication. 3 one-inch special
forest sheets of Indore and Dhir States previously surveyed and mapped
wore received from No. 5 Party, these three sheets were finally
examined and submitted for publication. )

" Proofs. together with the fair sheets of 11 -one-inch special forest -
sheets were received from the Publication Office, all these proofs were
examined and submitted for publication after the necessary corrections
had been carried out on the fair sheeta, The publication of 3 one-
jnch special forest sheets is being undertaken by this office, the
printing of these is now in hand. 'The colour patterns of 14 one-inch
and 8 two-inch special forest sheets have been prepared, the coloured
copies of these and of all future similar sheets will he prepared by
hand in this office on receipt of uncoloured. puhhshed pnnts from the
Publication Office.

The three-inch road map of Bangalore mentioned as being in
hand in last year's report has been cancelled in favour of a three-
inch town map; the preparation of the necessary reductions, the ink-
ing up of blue prints of existing large seale surveys and other mis-
cellaneous work for this map have been carried out by this office.
The field work in connection with it will be undertaken shortly by
No. 7 Party.

Priangulation charts and computations.—Six triangulation pam-
phlets with charts and topographical data complete were prepared in
draft form and are ready for fair copying and despatch to the Director,
Geodetic Branch, when called for by him. The preparation of two
triangulation pamphlets in draft form is in hand. Material was
extracted and supplied to (a) the parties of the Southern Circle (b)
the Director, Northern Circle (c) the Director, Madras Survey (d) the
Bhopal Government (¢) the military authorities for various- Artillery
Practice Camps (f) the General Staff, Poona (g) the Senior Officers’
Bchool at Belgaum. The revision of the regxster of tr:angulatlon and
_traverse records is still in hand.

Miscellaneous.—The sorting and arranging of records and copies
of published sheets has been completed.

Published copies of sheets were sold to the public to the value of
Re. 865,
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62. No. 5 D)."a.wing Office ( Eastern Circle).—The following

PERSONNEL. sheets were received from field parties
Class I Officer, during the year:—
Mr. W. M. Gorman, in charge. Four-ineh sheets . : 1
Class IT Oﬁcﬂ'- One-inch 29
Mr. B. M. Berrill. Half-inch » " N
Upper Subordinate Service. A
8 Officers, . ] - Quarter-inch ,, - .4
Lower Subordinate Sanm-e
97 Drattamen, ete ) Total ... 88

All the sbove shee‘ts were submitted for publication except one
one-inch and one four-inch sheet.

The 4 quarter-inch sheets were drawn and completed fo edge from
old surveys. -

Half-inch sheets compzled f'rom mod’am one-inoh and old style
sheets.—During the year, 18 sheets were in hand, including 10 from last
year; of these 11 Jere submitted for publication, lea.vmg 7 in hand.
 Modern material available for half-inch mapping.—All sheets of
which the component 1-inch sheets are either published or under pub-
Tication have been put in hand. -

Quarter-inch sheets compiled from modern one~inch, half-inch
and old style sheets—Five sheets were in hand, including one from
last year, of which 2 were submitted for publication leaving 3 in
hand, 2 of which aré held up pending new survey to be-underiaken
in 1924-25. ' )

Modern material available for quarter-inch mapping.—All
material, of which the half-inch component sheets are published or
under publication, has been put in hand. i

Layer guides.—~QOne was received and submitted.

Colour patierns and press order proofs.—Those of 51 sheets in-
cluding 5 recalled from last year were received and 46 dealt with,
leav:ng 5 in hand unavoidably delayed due to changes by local offi-
cials in boundaries and names.

“Priangulation charts and traverse datu.—The circle office tri-
angulation records were registered and indezed on the card system
and traverse record volumes for sheets 78P, 83B, C, D, F and J
were prepured.” The tabulating 'in synoptical form of all modern minor
triangulation and the preparation of pamphlets for the area in the
vicinity of the frontier as also of the traverse record volumes of Aijal,
Dum-Dum, Barrackpore and Iclmpur (Ishapore) and the reg:stermg
and indexing of other traverse volumes still remain to be done.
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83. No. 7 Drawing Office (Burma Circle).—This oﬁ‘me was

‘Um“g"’f ' formed on the 2nd October 1923

Mr. W. G. Jn,ho.mcf;:;_ from the existing Maymyo Drawing

. Upper Bubordinate Service. Office. During the year 8 {wo-inch,
1 Ofticer. : . .

Lower Subordinate Service. 12 one-inch amd 2 half-inch she-ets,

18 Draftsmen, cte. - surveyed in 1922-23 were received

from field parties, and were finally examined. With the exception of 3
one-inch sheets, all were submitted for publication during the year..
Of sheeis surveyed in 1922-23, there still remain 3 two-inch forest sheets,
retained with the party for entry of new boundaries. - None of the sheets
surveyed in 1923-24 were submitted by the 30th September 1924.

Half-inch sheets comp@led from modern ome-inch sheets.—8 half-
inch sheets were drawn and completed in No. 7 Drawing Office during
the year. 3 others are in hand. “ :

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

Quarter-inch sheets compiled from modern half-inch sheets.—One
of these sheets is in hand,

Modern material available for quarter-inch mapping.—There are
8 quarter-inch sheets of which the component half-inch sheets have been
published or sent for puhhcatlon

Colour patterns and press order proofs.—These have been received
for 9 one-inch and 7 half-inch sheets, and were all completed and
submitted. In addition to these the colour pafterns of 17 special
2-inch forest eheets were prepared and submitted.

Prepamtion o_f Forest Index skowing Gazetted Reserves.—This
index,. on the one-millionth scale, which was begun last year, was
completed during the year.

84. No. 6 Drawing Office (Simla).—The Survey Section has

PERSONNEL. been employed on the compilation
Class I Officer. i : .
Major L. G. Crosthwuit, I.A. mclmrge ond fair drawmg of trans-frontier
Mo F. H glaas II Officers. maps on the one-millionth, haif-
r. F. H. Grant. : - N
w H.H. P, Batterfield. inch and quarter-inch scales, and
Army Seetion, incorporating additional survey and

4 European Draftsmen, . -
3 Printors. mformation on sheets previously
2 Clerk, Survey Section. —pu'b]jshed_

18 Draftsmaz.
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During the yea:; 5 1/M sheets, 24 quarter-inch snd 8 balf-inch
sheets were compiled, faic-drawn and submitied for publication; 5
quarter-inch and 4 half-inch sheets were sent for publication of new
editions after new material and information had been added.

Press order proofs of 38 sheets were examined and eolonr
patterns prepared.
" The Army Section is employed on .the preparation and printing
of maps and plans for the Army and other Governmen$ Departments.

During the year 353 maps and plans.were.d'eal_t with and 61,686
¢ copies printed on the litho-printing presses.
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PART 4.—WOREK FOR LOCAL GOVERNMENTS AND
OTHER GOVERNMENT DEPARTMENTS.

85. Northern Circle. No. 22 ( Riverain) Party.—The party
PERSONNEL, continued the work of traversing
Class I Officer. and laying down base lines. 269
Mr. Dhoni Ram Verma, R.8., in charge. linear and 641 squa.ré miled of
s om::f:" Subordinate Service. main-circuits along the Inius river
Lower Subordinate Service. in Misnwili and Dera Ismail Khan
38 Traversers, etc.,, (excluding 25 purely districts and 2,727 linear miles and
temporsry mer): 569 square miles of miunor traverse
in the Chenib riverain tract in Jhang district were executed, 412
theodolite stations of the former and 13,243 of the latter in 190 villages
were fixed. 468 corners of 156 squares in 302 square miles were
demarcated with' permanent mark-stones on both banks of the Chenab
river in Jhang district, to serve as bases for future survey and
demarcation of boundaries and fields in the bed of the river. 1,813
plotted and 369 boundary masdvis (settlement mapping sheets) on the
geale of 1/2,640 and. 29 four-inch sheets were traced and supplied to
the Settlement Officer, Jhang. Besides these 311 boundary muasdvis
were partly compiled on the scale of one inch = 220 Teet for the
next field season’s work, and 165 miscellaneous traces were prepared.
All the traverse stations marked during the field season were plotted
on 29 four-inch sheets,
66, No. 23 (Punjab Rectangulatmn) Party.—During the

PERSONNEL. yeor the party was employed on

Asior B, F"‘:‘ Ilof""" o sth rectangulation in connection with
OBLer, m chme -

May 1924, the Punjab Government's Sutlej

r Campbell, D,8,0., R.E,, in : : _
- chargen%rom Gl:h May tup30tl.| Tune 1924, Vauey project in the Multdn,

Mr. B, C. J. Bond, V.D,, in chn f . -
1st July 1624, o rge from  Montgomery, Lahore and Feroze

Class 11 Qffcers. pore disiricts and in Bahawalpur

Mr. Muys Das Puri, R.8. - State

» A, M. Talati, L.C.E. )
" F. W. Smith, A . w .
" . - ‘tot.xl area of 5,540 square
" Abdul Kavim, B.A. wiles was rectangulated and
n G A Norman. 35,000 corner stones of 100-acre
, oniz:f Subordinate Service. rectangles were embedded. "In an
Lower Subordiuate Service. area of 3,585 square miles 3,233

31 Traversors, etc., {excluding 138 purely  linear miles were traversed in ad-
- temporary traversera),
vance , for the ‘Ppurpose of laying
down the corners of 2,400-acre rectangles.
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The country under rectangulation comprises three separate
areas i—

(1) The area included in the LaBore, Montgomery and Ferozepore
districts, bounded on the north by the old bed of the Beas river from
the north of Pakpattan to Kasir; on the east from Xasir to
Ferozepore; on the south from Ferozepore to the junction of the Feroze-
. pore-Bahawalpur and Bikaner boundaries and thence along the Bahiwal-
pur State boundary to the south of Pakpattan. In this area the country
is well cultivated, is m:gated by canale and interspersed with patches
of thick forest,

_ (2)" The sres in the Bahawalpur State included between the' Indus
and Panjnad rivers and the railway line from its junction with the
Sukkur district boundary to Chaudri railway station; and the ares in

_the Cholistan between the railway line and the old bed of the Hakra river
from a point 25 miles east of Khanpur to a point on the Bahiwalpur
State boundary south-east of Takht Mahal railway station. The country
included in this area is mostly a sahdy desert in which water is scarce.

(3) A narrow strip of land in the Multin district north and south

* of Jalalpur Pirwala and between the Sutlej river and the old bed of the
- Beidis river. This strip of Iand is well cultivated and interspersed with
patches of jungle.

' In recess the party was employed on the compilation of *masdvis”

of the area reciangulated, traverse computations and the preparation of

material for the ensuing field season.

87. The Setilement Survey Detachment.—With a view to

PERSONNEL. assisti:ig the Settlement Officers,

e e Dz’“;: HR?"""h Peshawar and Attock, the Settle-

: Abd,:l Kumnl'; A 1 cge. ment Survey Detachment wis formed

» Nazendm Nuth Chuckerbutty, L.C.E. experimentally on the 1st February

- Upper Subordinate Service. 1924, as a part of No. 3 Party
2 Officers. .

. , (N. C.); and was made an independ-

Tonwer Subordinate Service. S . - -
19 Sarveyors; Traverset, oto. ent unit with effect from the 1lst

{excluding 45 purely temporary men). Jung 1924.

The old settlement maps were oxamined and their defects
pointed out to both the Settlement Officers. The whole of the Mardan
and Charsadda fahsils in the- Peshawar district and some billy portions
of the Attock tahsil were taken up in the middle of the field season
under difficult circumstances, due to the inexperience of the traversers
and the dificulty of preventing camps being robbed.
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At the special request of the Settlement Officer, Peshiwar,
field operations were continued during thg hot weather so-that all the
plots of both the taksils could ®be supplied by early next winter to
enable him to finish the detail survey during the season 1924-25 for

assessment purposes. .
The maps of 454 villages were reduced by pentagraph to the
one-inch scale and compiled on 23 one-inch topographical sheets.

In all 4,197 linear miles of main and minor traverses in
854 square miles (356 in Chirsadda and 498 jn Mardan) of 270 villages
of the Peshawar district; and 398 linear miles in 74 square miles of
13 villages of the Attock tahsil ‘were traversed; and 17,256 stations
in the former and 1,837 ‘stations in the latter were laid out on the
ground. Only 467 square miles of the Peshawar district were compufed
and plotted; and 1,850 plotted masivis (setilement mapping sheets)
on the scale 24 inches to a mile and 128 four-inch village indexes were
supplied to the Settlement Officer, Peshiwar. In the A“ttock tahsil
the whole area, viz.,, 74 square miles, was completed; and 320 plotted
masdvis of 13 villages on the scale 32 inches to one mile, and 13 four-
inch indexes were supplied to the Settlement Officer, Attock. Besides
these 650 miscellaneous traces were prepared and all the work done
during the year was plotted on 42 four-inch sheets.

The ground in the Peshiwar district was flat, highly fertile, and
well irrigated; while in Aitock the area was scattered, broken, and
poorly cultivaied. .

68. Southern Gircle.' No. 5 Party.-—At the request of the
Commandant, Royal Artillery, Southern Command, a surveyor fixed
additional points in the Sailani Artillery Practice Camp for. art.lllery
ranging purposes.

69. Eastern Circle.~In sddition to his duties in the Irnperial
Department, the Director, as Director of Surveys,. Agsam, held
administrative charge of the Assam Survey Department, mcludmo' the
Assam Traverse Party, the Drawing and Reproducing Offices at Shillong
and the Assam Survey School at Jhalukbari; also in his .capacity as
technical adviser on survey matters to the Government of Bengal he
visited the Bengal Traverse Party in the field.

‘70. No. 12° Party.—During the year, at the reqﬁest of
the Assam Government, ‘surveyor Singhbir Thapa accompanied
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Mr. J. H Hutton-—-CIE 1.C.S,, Deputy Commissioner of the Naga
Hills distriet, in a8 tour in the unadministered Nagd tribal area almogt
as far as the main range forming the Assam-Burma boundary and
carried out a reconnaigsance survey on the half-inch scale of an area
of 1,351 square miles, which has been included .in the party's mapping
programme for the year.

71. Geodetic Branch.—At the request of the Chief Engineer,
P. W. D. (Irrigation), Burma, 598 miles of levelling of precision were
executed.

For the ‘Punjab Government, 659 miles of secondary and 31,865
miles of tertiary levelling in connection with the Sutlej Valley
Irrigation projeet covering about 4,800 square miles were completed,
The preparation and printing of contoured charte for the same project
is in progress.

" At the request of the Burma Oil Company, Messrs. K. K. Das, B.A,,
and Jugal Behari Lal were deputed for a period of 4} months to
assist Dr. Pekar, Geophysicist of Budapest, in a gravily survey with the
Edtvos torsion balance in Khairpur State and Sukkur Distriet (Sind).

In recent years the dats obtained by this instrument have been
found wuseful in the elucidation of geological structures concealed
beneath alluvium, )

72. Head Quarter Offices.—The total out-turn of all extra-
departmental publications during the year for the Army, for Loeal
Governments‘and for other government offices is given in Table A of
the Photo.-Litho. Office report on page 45, in the ¢ Issues’ table and in
Table III of the Map Record and Issue Office report on pages 37 and 38.

In addition to the special maps for other departments which are
mentioned in para. 49(g) on page 36, these extra-departmental publica-
tions include maps to illustrate the various reports of government officials,
maps for railway guides, and for posting in railway carriages, &o.
The usuel large numbers of weather charts for the Meteorological
Department and of the photogravure and half-tone illustrations for the
Archzological 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 -
reports of No. 1 Drawing Office and of the Engraving Office on
pages 39 to 44,
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73. Mathematical Instrument Office~Repsirs f0 range:
finders; bénoeula.rs, telescopes, sight dials, &sc., manufactures of articles
and calibration of gun-eﬂnoxhetem were carried out for the Army;
also a large number of microscopes were repaired for the Medical-
department in addition to the general 'rep#iy and manufaciure work
“for other civil departmexnts. : . -

74. No. 6 Drawing Office (Simla).—In addition o its normal
work for the Army, this office has prepare& m#ps and plaﬁa for the
Forelgn and Political, Home, Legislative and- Meteorologtcal Depart-
ments, Census Commissioner of India, Government Preas, Pubhc Health
Commissioner and Punjab Hydro-Eleetric Survey. -~ 7



APPENDIX,
Coroner C; H, D RypER, CB C.LE, D.8.0, RE.

" The Department has lost one. of its most distinguished officers by
the retirement, -on the 28th of September, of the late Surveyor General,
_Colonel C, H. D. Ryder, C.B,, C.LE, D.S.0. R.E.

He joined the Department as a L:eutena.nt on. November the 20th,
1891, with nearly 5} years' gervice, of which over 3 years had been '
spent in India. . During his career in the Survey of Indis, he did topo-
" graphical work in varions perts of India and Burma, .and the following
summary -will show his exceptional record as an explorer-in nearly all the
countries of Southern Asia 1~

1894-95. One of the Survey officers -attached to the Mekong
Boundary Comm;ssion '

1898—1900. Explorations in Yunnan—Twice across China from
Burmn. the first time ending up via Tonking, and the second year
' workmg down the Yangtze river during the Boxer rebellion, end finally
joining up with the China Field Force, where he was presént at the
actions of Pei-teang and Yangtsun and at the relief of the Peking.Lega- .
tions.: For his reconnaissance wark he received the thanks of H. E. the
Commander-in-Chief, and for war service the ‘medal with clasp and a
mention in despatches.

1903—05.. Accompanied the Tibet Expedlhon to Lhasa—Medal
with clasp, D.8.0., and mentioned in despatches—From Lhasa worked
along the Brabmaputra and Sutlej valleys, behind the Himalayas, to
Simla—Awarded gold medals by the Boyal Geographical Society and the
‘Gleographical Society of France, and a silver medal by the Scottish
Geogtaphxca] Society. '

19138-14. Senior Survey Officer with ihe Turko-Persmn Boundary
Commission, and later Deputy Commissioner as well, being in charge of
the operations on the outbresk of the War, when the Commission was
broken up and he proceeded to England vie Russis—Awarded the C.LE.

- Apart from this remarkable record, Col. Ryder will be held in lasting
memory by the Department’on account of his valusble services as an-
administrator. In 1906 he was selected to hold the newly formed post of
Superintendent, Frontier Surveys, which was, next to that of Surveyor



i

' . General, the most important post in the Departmen$, His tact and
ablhty in administering the six Frontier Parties, and afterwards the
Nerthern Circle, were an unportant facior in building up the improved
tradltlons of work which the Department has been able {o evolve since
it was granted the improved organisation of 1906, . Later on, 1915 to

1918, he held the post of Superintendent, Map Publication, in Caleutta
during the most difficult period of the War. The success with which the
' Calcutta Offices responded to the heavy strain which was put upon them
owing to War demands'by the Army and meny other Departments, was
slargely due to his excellent administration for which his services were
 brought to the notice of the Government of India. He was then posted
. as* Director of Survey Operations in ‘Iraq, where he effected notable
1mprovements in organisation and procedure (1918-19), and was mentioned

in despa.tches

- *Col. Ryder finally succeeded to the post of Surveyor General on the
. 16th of March 1919, where his patience, ability, and solid good judgment
. werd invainable in facing post-war problems and in getting the Depart-
Tment properly re-established on a peace footing. This difficult work was
embarrassed, firstly by the necessity of re-adjusting the pay, etc., of all
.gervices owing to the rise in prices, and Iatterly by problems of retrench-
‘ment and fnance ; but in epite of all difficulties, the re-establishment of
* the Department has been carried through with admirable success, and it
. hag been handed over in a condition which should provxde an excellent
foundation for all future developments.
e ,In addition to this patient work of re-construetion, which .was
combined with the perfecting of a great variely of details of procedure
_and technique, & very notable improvement has been effected in depart-
"mental organization by the detachment of Burma from the Eastern Cirecle
to form a separate Survey Circle, in April 1923 This new Burma Circle -
‘has already justified its existence in many ways, and should lead to
valdable developments which would have been-otherwise quite impossible.
"+ - On the human side of administration, Col. Ryder set a most valuable
exéﬁ:ple in dealing with difficult Personal problems, and always com-
manded the complete confidence of those who had the pleasure of work-
ing #ith him. He was awarded the C. B. (Military) in 1922, and his
services as Surveyor General were extended for a-period of 9 months
after attaining the age of 55, i * ;
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