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NOTICE. 

MAPS PUBLISHED BY THE SURVEY OF INDIA 

are obtainable from the Map Reoord and Issue Offioe, 
13, Wood Street, Caloutta, on, the Publio 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 .Offioer in 
oharge, Forest Map O~e, Dehra Dun: 

Geological maps are obtainable from the Direotor, 
Geologioal Survey of India, Calcutta.' 

The Survey' .of India publish maps fQr the greater part .of • 
SOUTHERN ASIA between the merid¥ms .of 44° and 124° East .of 

. Greenwich· and between parallels 4° and 40° nQrth latitude. 

2 .. Survey! executed after 1905 are c1assedas "MODERN", th.ose 
priQr . t.o that date are cl~8ed as "-OLD". . . 

3. Mape are printed in two styles .or editi.ons Viz., LAYERED 
aild POLITICAL:-

(a) The LAYERED editiQn represents a map' printed in 
colours with graduated layer tints .of eoloor to shQW 

• altitudes, and, shading to emphasize the hills. :rhis 
edition gives pr.ominence to the physical features. 

(b) 'The POLITICAL editiQn represents,,: mfp printed in 
C.oI.ours, but withQut graduated layer tints .. Hills are 
represented by c.ontours and shading. This edition gives 
prominence t.o the Civil Divisi.ons .of India which are 
sh.own by ribands of colour along boundaries of 
admi.nistrative partitions. 

NOTE.-When mapa are printed in ooloura, from mhed or old 1JurY8J1, the editioD iI; st,.tea 
"PRELIMINARY"; and when publilhod iD black: ODlyor with hi1Ia iD brown, the editionil 
.. jled "PROVISIONAL" ;..,.e. 



( jj. ) 

4. The series of Modem maps are grouped under three Divisions:

(i) GEOGRAPHICAL, embracing-

(a) SOUTHERN ASIA SERIES, scale 1 :2,000,000, Or 
nearly 1 inch:. 32 miles, in LA~RED 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 II-early. 1 inch = 16 miles, tn 
LAYERED and POLITICAL editions, or if from old 
surveys, as PRELIMINARY editions; size 24 inches 
x I9'inches, price Re. 1-8 per copy. 

~~OTE.-Whe~ the Layered edition is Dot published or out of print, the Political edition is 
!lent, and vic, 11erda. 

(e) INTERNATIONAL MAP OF INDIA, scale 
1 :1,000,000 or nearly 1 inch = 16 miles, in LAYER
ED edition (without s1!ading of hills), size 30 inches 
x 26 inches, price Re. 1-0 per copy. 

-< II) TOPOGRAPHICAL, comprising maps on:- , 

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

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

(e) SCllE 1 INCH = 4 MILES, in the LAYERED, and 
POLITICAL editions, .size 24 x 19 inches, price 
Re. 1-8 per copy, and hom old surveys as PROVI
SIONAL issues, 'price Re. 1 per copy. 

, ... VU1'E.-Alodern Topogra.phica.l maps printed on linen-baokecl paper a.re. AI. IS 8%tra per 
CDpJ',. lads obarte or Ke), map. to th9 Geopa.phicaJ and Topo~phiCllol aeries are obtainable gralil. 

(III) GENERAL MAPS which include:-
. . "-

(a) GENERAL MAPS OF INDIA; scale 1 inch = 32 
miles, in sets of 12 sheets, each ,sheet 25 x 32 inches, 
in LAYERED and POLITICA'Leditions, price Rs. 12 
per set, and on ecale 1 inch = 64 miles, POLITICAL 
edition only, size about 3t feet square, at Rs. 6 the 
copy. Also various maps of India On the same and 
smaller scales and miscellaneous speeial maps illustrat7 
ing Railways, &c. . 

(hj PROVINCIAL MAPS, on scales 1 inch = 16 miles 
and 1 inch = 82 miles. 



( iii ) 

( c) DISTRICT MA.PS, on seales 1 inch == ~ miles and 
1 inch = 8 miles. 

(d) CANTONMENT AND TOWN MAPSAl"DOTHER 
MISCELLA~"'EOUS MAPS, of various scales and 
prices. 

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

6. Maps can be mounted on clotb and folded or mounteCl. on 
rol1er~ for banging, ~c., at an extra cbarge. 

7. For particular purposes, copies of any 'map cun be supplied in 
J?lack or black and brown on request arid at special raoos. 

8. For official purposes any map, chart Or diagram can be repro
duced if tbe applicant submits a suitable original drawing. Special 
rates exist for sucb work and estimates can be given on request. _ 
. 9. Tbe prices' quoted for various maps are exclusive of postage 
and V. P. P. charges. Any further information may be obtained free 
of charg~ from the Officer in charge, Map Record and. Issue Office, , . 
13, Wood Street, Calcutta. (Telegraphic address, Surmaps). 

I 



• 
AGENTS FOR THE SALE OF INDIAN OFFIOIAL PUBLIOATIONS. 

• 

LONDON. 
A. CONSTABL3 & Co., 10, Orange Street, 

Leicester Square, W.C. 

P. S. KniG '" SoN, 2 and 4, Great Smith 
Street, Westminater, S.W. 

KaOAN PAlJL, TRENOH, TEnNER & Co., 
68, Carter Lane, E. C. 

B. QUAlllTOH, 11, Grafton Street, New 
'BondStreet, w. 

lIEl!RY S. KniG & Co •• 6., Cornhill, E.C. 

GIIJlIDLAY '" Co., ;';4, Parliament Street, 
.S.W. 

T. FISHER UI!WIN, IirD.,l. Adelphi Terrace. 
. W.C. 

W. TlIAOKlIR &. Co.. 2. Creed IAne, 
Lndgate HUl, E.C. 

LUZAC & Co .• 46. Great Russell Streot. W.C. 

EDINBURGH. 
OLIVllll AND BoYD, ,Tweeddale Court. 

DUBLIN. 
E. PONllOlOIY. 11m., 116, Grafton Street. 

OXFORD. 
B. H. BLAcKWELL, 60 and 61, Bread Street. 

. . 

FOR MAPS ONLY. 

LONDON. 

EDWARD STANFORD, LTD •• 12·H, Long A .... 
W.C. 

.SE<JR1':rARY TO TIlE HIGH eo.Ou8810NER 
POR Ilmu. (GIOOIJtAL D3PA31'l1BlIIT), 
42. Grosvenor Garden., S.W.I. 

IN;DIA, 

TlIACllRR, SPINX '" Co •• No.3, &planade, 
East, Calcut .... 

NEWlUN & Co., No.3. Old Court House 
Street. Calcutta. 

TlIACBBB '" Co •• 11m., Bombay. 

D. B. TARAl'OBIIVALA SONS'" Co .• Bombay. 

TBB POJJlAB RELIGIOUa BOOK Soomn, 
Labore. 

HIOOnffiOTllA1I8, LTD., Madras. 

B~ '" Co •• MuzalFarpur. 

CAMBRIDGE. OXFORD BOOK' AND STATIO~"RY CO., 
. Kashmir Gate. Delhi. 

DEIGHTON, BELL &. Co., 11m .. Trinity Street. 

ON THE CONTINENT. 
ERNEST LEaoux. Rue Bonaparte, 

Paris .. Fran .... 

MAnTINUS NUDoFF, The Hague. Rolland. 

OTTO HARRA9Bowrrz, Leipzig } 
-~". erIin Germ •• v. "JWWLANDBIt & 801llf. B • • . 

N'OJLTUBBN bmu. BOOK DBPoT, Peshawar. 

TUB CURATOR, GOVERNMENT BOOK DEPOT, 
. BUBJrA, RAngoon. 

TIIACKBB, SPINK & Co., Simla. 

CoCKBUR.."'f AoE...~CY, Srinagar. Kashmir: 
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tl ffJ1n {I i a . 
GE~ERAL REPORT, 

1923-24. 
From 1st October 1923 
To 30th September 1924. 

PART I.-GENERAL REMARKS. 

-I.-INTRODUCTION. 

1. The main parts of this report, as shown in the" Contents" on 
the opposite page, are Part IB-Work of Field Parties, &:.0., summarising 
the operations of the ,field parties, grouped under appropriate headings; 

-and Pwrt 3-0ffice Work, which gives a brief account of the y~ar's progress 
in the head-quarters and other offices. - . 

2. An ahstract showing the progress of the topographical pro
gramme assigned to the department in 1905, will be found in Table I on , 
page 5. From this it will be seen that the out-turn of topographical 
survey during tbe current year was.. 65,673 &quare miles; and that this 
brings the total progress since 1905 to 753,890 square miles, leaving 
1,067, no square miles still to be done .. 

3. The first Index map, at the end' of the report, shows the 
progress of the topographical prograJDDle both in survey and in publi
cation, while the remaining six ind~xes show the progress in publication 
of the various series of maps appertaining to the scheme. 

4. Table III on page 38 gives a list of the new publications of the 
Calcutta Offices during -the year. Lists of new maps. are published. 

monthly. 

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

(a) His Excellency the Viceroy p~id -a short visit to the Head
quarters Offices, Calcutta, on the 18th December 1923. 



GBNERAL.-INTBODUCTION. 

(b) There was a further increase in the out-turn of the 
topographical survey, 65,673 square miles being completed. 
This was due to the inclusion of an unusually large propor
tion of half-inch survey and revision survey. 

(0) The geodetic operations were partially resumed, observations 
of the intensity and direction of gravity (p~dulum and 
latitude) being taken up. 

(d) Aero-photo surveys were undertaken in the, Irrawaddy Delta 
and in Waziristiin .• 

(e) There was a decrease in the issue of maps to Government 
officials; the iSRueR to the public, however, showed a steady 
increase. 

<I) Detachment~ were sent to the Khyber and Tink on the 
N. W. Frontier. 

(g) Surveyors were deput~d to accompany the Deputy Com
missioner, Nilgii Hills, the Mount Everest Expedition, and 
the Chitriil Reliefs. Their services were greatly appreciated. 

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

The Rurvey detachment which WaR lent to them in 
September 1923 returned to India in June 1924. 

(i) Two upper subordinate officers were deputed to assist the 
Burma Oil Co., Ltd., on the gravity surve;y with the Eiitviis 
torsion balance in Sind. Their aSBistance waR much 
appreciated. 

(j) The Waziristin Survey Detachment waR diRb8nded in 
June 1923. 

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

(I) A conference was held n t the Geodetic Branch Office in 
October 1923, and again at'Delhi in April 1924, to diRcuss 
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 meRh of modern topo
graphical maps for military URe was 'introduced to facilitate 
map referenceR. ThiR mesh differs from the "grid" used 
in England in being a Rub-division of the spherical graticule. 



GBNERAL.-INTiIODUCTioN. 

(m) The branch map issue office at No.5, Esplanade East, 
Calcutta, was removed permanently to the Government 
Central Book DepOt, No.8, Hastings Street, Calcutta. 

(.,.) The Trigonometrical Survey of the Survey of India is now 
designllted the -Geodetic Branch of the Survey of India, and 
the title of Director was adopted for officere in adminis
trative charge of ch:cles, &c. 

(Q) The Maymyo Drawing Office and the Northern Circle 
·Office were Il}ade into executive charges, the former being 
designated No.7 Drawing Office; the number of executive 
charges reserved for Class II officers was thuB raised from 
11 to 18, of which 4 are tempor&.ry for the present. 

II.-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:-

11921.22. !1922.28. I ~92a.24. I REIWUCS. 

R •. R •• Bs. • Include. an UIlwuol • charge of over Ra. 
GrOll8 aclual coat. ... 62,01,542 54,80,867 51,06,388t . 9,00,000 debiled io 

21,26,8S1t 
the deparlmenl OD 

Deduct re.eipt. and oredits 19,88,588 25,20,447 account of Europe 
stores. 

t The .. figurel are not 
Net actual charge. - ... 42,62,954 29,10,420 29,79,507t final. 

. . 
7. Colonel C. H.' D. Ryder, C.B., C.I.E., D.S.O., R.E., admlDlstered the 

department up to 27th March 1924 when he proceeded on leave pre
paratory to retirement, and was succeeded by Colonel E. A Tandy, R.E. 

S. Class I Officers :-Colonels C. H. D. Ryder. C.B.,.C.J.E., »;8.0., 

R.E., and W. M. Coldstream, C.I.E., 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 MesBre. Hanuman Prasad, R.S., and Dhani Ram Verma, ILS., , . . .. 
were promoted temporarily from the Class II Service. . 

Mr. T. A. Ferrier, O.B.IL, Officer in charge, Mathematical Instrument 

Office, retired. . 
Clt1.88 II Officers :-Mr. Asmat-ullah Khan, LB., retired. 
Captain V. P. Wai~right was placed on fureil!'n service with the 

Rangoon 'Development Trust; Mr. W. H. Strong, )I.B.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. 



4 GENERAL.-.iDMINISTilATION AND PERSOJiNiit.· 

Me88l"8. J. McCraken, iI.B.E., and A. F. Murphy reverted from foreign 
service 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 resigned his appointment iu February 

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

Se~e. _ 
Messrs. Seth Ram Gupta, B.A., J. C. Berry, T. M. C. Alexander, and 

Muhammad Nazii- Ahmad Rashmi, B.A., were appointed during the year. 
Upper BtWordinau Service:-lIIr. Sarat Kumar Mukerji retired, 

Messrs .. Gopo.l Lal Mitra and Mauji Ram Sharma and 'three pro-_ 
bationers resigned. Messrs. Sher Jang, K.B., and Sijawal Khan reverted 
fro~ 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 Cla8s II 'and 78 Upper Subordinate officers, besides 
specialists, clerks, lower subordinates and menials. 

-. 9. No.4 Party was placed under the administrative control of the 
Director, Eastern Circle, on the 1st October 1923. .' -

On suspension of maguetic operations, except at the Dehra Dun 
observatory, the desiguation of No, 18 (Maguetic) 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 1st April 1924. 

No .. 20 (Cantonment) Party was trausferred to ·the adminietrative 
control of the Director, Northern Circle, on the 1st September 1924. 
Tho designation of the party was changed to No. 20 (Cantonment and 
Special Surveys) Party, the party having taken up a special 4-inch
survey of certain parts of _the lower Sutlej Valley, Punjab in connection 
with the Sutlej Irrigation scheme. • . " 

An independent detachment, designated the Settlement Survey 
De~cbment, was formed on the 1st June 192,1, for settlement sUr\'ey 
operations in the Peshawar anti Attock districts. 

10. The following honours and rewards were conCeITed durin" the 
year:- . . .. e 

Cos' nl~alnsi~nl 01 ~~e ~rd •• · o~!h. Indian Empi.,. - •.. Colouel W. lI, Oold,troam, R.E. 
p.'" I v.~ ... oGregor ..... mori.1 ~Iedal for 1928 ..• Surveyor Eari Singh Th.p. 

Volunt •• r Long Servioe (Silver) lIedal "r 0 F Odd (S . '" ~.. ~.. y, ergeant, 
Auxiliory Force, India),.

Offg. Manager, Photo .• 
II B 'J:. W - tt E • . Photo •• Lilho. Olliee. o..leutta. 
_, r. • - .. ~ a , . xtra A8Sls~nt Superlllt-lndent, waa promoted to 

the rAnk IIf LIeutenant m the Auxiliary Force, 



WORK OF FIEtD PARTIES. le.-TOPOGRAPHICAL SUR V:E YS. $ 

PART 2.-WORK OF FIELD PARTIES, &0. 

I.-TOPOGRAPHICAL SURVEYS. 

11. The two following tables show respectively the pro
gress of the topographical programme assigned to the department ill 
1905. and the out-turns and . costs of difterent llarties during the year 
under report. They are followed by brief descriptions of the work of 
each topographical party. 

In 1913, the Secretary of State SIlUctioned 8 scheme for the 
reduction' of the scale of survey of cfrtaiu sparsely populated areas of 
India. This will greatly reduce the area of survey on the one-inch 
scale Rnd consequently accelerate the rate of progress of topographicnl 
surveys shown in Table I below. In order to give a better idea of" 
what work actually lies before the department, it mlly be remarked that 
of the area remai~ing fOJ: survey about 500,000 square miles are likely 
to be surveyed on the half-inch or smaller scales. . 

Table I.-Progress of Topographical Surveys $ince 1905. 

Survey I I Norlhern Soulhern I Easlem 
year. SCAles of SUf,"ey. Cirolc. Circl •. Circle. 

ISg. mil ... Sq. mild, Sq. mil ••. 

1905·18 Mostly 2.iuch 150,856 80,810 27,551 
and l·incb. , 

1918·14 Mostly l·inch 25.052 15,8H 
I 

7,291 
and i·inch. . 

1914·15 ditto. 12,884 19,286 2,448 

1915-16 dillo. 8,168 17,248 2,279 

1916·17 • ditto. 11,689 11,888 8.560 

1917·18 dillo. f- 4,202 12,181 8.596 . 
1918·19 ditto. 509 7,268 1,764 

1919·20 ditto. 9,145 11,891 4;811 

1920·21 ditto. 14,411 -14,275 5,766 

1921·22 ditto. 

I 
11,528 !H,596 

I 
5,970 

1922·28 ditto. 26,199 20.828 . 9.144 
1923·24 ditto. lS.544 2S.160 11,363 

Tota.l areas oompleted 1292,187 '260.210 , 85.048 
to date. 

Approx1mate areas tor 750.000 542.800 
tbe wbole topograpb" 
1ca.lprogramme. I 

ApprOXimate areaS reo 457,868 282.590 
maJn1ng tor survey . 

1262.925 

I BIl11l1t\ I TOTALS. Circle. 

8q. mil ••• Sq. mil ... 
57.042 815,259 

7,599 56,786 

2.608 88,676 
4,652 82,842 
6,168 82.750 
4,800 24,119 
4,412. 18,948 
5.117 80.464 
5,509 89,961 
5.510 44,604 
5.482 61.648 
7.606' 65,673 

IU6.5°O 1 758,890' 

t·S2l.600 

149,375 

• E%Cludee 10 lKJu&fI miles .urveyed in 1922·23 ou1.inch acale and 1,440 1qu&f8 mile. of original 
air.photo. _ OIl 3-iDeh ocale. . 



Table n.-OUT·TURNS of PLANE·TABLING and COSTS of Topog~aphical Surveys, 1923·24. 

~y",-... • , ,_~~8TS OF· :=!.lJR\·BY ,--, .. INCLUDINO MAPPING. 
PARTY A~D Loc.&LI'fY. A~.:r. ~ToIaI' of 

\ 
Total Coot· 

aR)lA,lU'g. of each areas DB Coots • ....... 
ChKnu-t·(,w or Country. Scute and ctD.88 of Sunol'. C..... USeaI ... 

Sq. tRileR, 1/0. IR.'I'.~I'lIq. 
",,'Ic. 

.. 

-
NORTHERN OIRCLE. 

No.1 Party-United Prcrui""". alld Central bulia. 
. 

Iltu(Illating /till. dt11l.eiY10ooded.. Halt-inoh Revision Survey . .. 
2.16} CuUivQkd. pia',,,, congt!sted tuitll. One·inoh Revision Survey ... 4.268 

6,462 18'9 wllag •• , a.u/. !<no hiflo IAi"/1I 89,642 
_/kll. 

Allnluibt;tl If 1~1I'viTOflJt. Fo~-inoh Revision Surve~ ... 81 

. , 
• , - • No.2 Party-C ... tral I.ulia, Owali"" Rijjp,.til"" and Unit.d . -•• P1"Otoi1U"M. . . 

Jung16.clad !ti1l8, 'U1ul,tlaUng/o'l'osl8, Half-inoh Oliginal Survoy ... "9] Mltl crdtivated pltH',,8. 
Jut1gl,-olatZ /./110 and ""IUvntcd One-inoh Resurvey ... 589 

plnin.. "", 9,668 1,16,890 12'1 (1' E1I:clud~ Be. 4.729 COld. of hainma 
O .. /Uonkll pia ..... ,oith scme iIolate« One-inch Revision Survey . ·538 la) pupil8. ... 

hillo. 
Oittl ."d Cantonment., a .. d E,,· Six-inoh Revision Survey ... 28 

• Ilirot18 • ' . 
- , 

I 
No.3 Party-United Provi!,ces. • 

Hioh '",aaded 1,.iUs, . Ha.lf·inoh Revision Sun'oy 2.419 2,419 26'0 ' . ... 62,906 /1.,) Excludes cost of settlement suney, 
(I~) e1l:perimeDt.a.14-inch au"ey under No. 

23 Party and Khyber surveYII. 

c -.-- "-
TOTALS, NORTHERN OmOLE:- 18,544 Sq. m. Re. 2,69,528 Oost-rate 14'5 



Table n.-OUT.TURNS of PLANE.TABLING and COSTS of Topographical Surveys, 1923-24. 
.... ':JUT·orDRNS OP . COSTS OP }~UILVEY . ' , PLANa-TABLING. INCLUDING MApPING. 

IJARTY JND LOCALITY. A,....ou Totals of each Scale 
..... 00 

Total Ooat-
RSXARK8 • 

of ..... • allH ....... • 
c_. -- , 

ClIIUlI.ctoL' of OOllll~I·Y. Scalo aDd ClIUII of S\lrvo.v~ 01 .... 

Ilq .... a. •. ,Ro. r·~·q· • mik . , 

No. 6 Party.:..a ... tral Itliia atul a ... tral ProtJi,""' •• SOUTHERN OIROLE. 
w.1! .,dUval_a plai'" atld jIl1lg/e. One-inch Original Survey ... 2.994} 19'8 (fJl Exoludes Re. 263 debitable 10 clad. hill, and plains. One-inoh Revision Survey ... 1,206 5,495 1,09.016 

the Oommandant Royal Artillery, . , Halt-inch Original Slqvoy .. - 1,295 (e) 
Southern Commaad. . . 

No.6 Party:-Ma<irClB ,!-"d HYMralnid Stats. -. Partly .. tltlnlaling olllli'.aleel Half-inch Original Survey ... 7,7671 8,777 1,58,578 . 18'1 
COnlltry and partly .I .... dy One-inch 'Original Survey ... 1,010 . 
,/JOod_d hillll. 

No.7 Pal-ty-Mlldl"tls, lfy.'Ore ",Id HuMr.lb,;d Stal ... 
. . 

UndulaUny, willo palehe. of ."/Ii- One-inch Original Survey , a,16B} 
22'6 tlation and nl£i1l1eroll4 rooky out- Half-inoh Original Survey ... 1,152 4,945 1,12,089 

_ lind rocky hilZ. .... red,oith One-inch Revision Survey 680 
Iotl1 SCTub. 

No, 8 Party-B.,nbflU Presc"clellC!J alld HYM,'ab,ii Slate, 
Prwtiolll of lhe W .. tlm GMI&, the One-inch Revision Survey ... ~154J undulatillg lJlai1u, in~"8pIr8ed One-inoh Revision Survey .. , 34 8,943 1,42,()29 15'8 (d) IucludCtl cOlt of rlloir-nl&VPw, and •• iII, ."Icro}l' 0/ rocky low.lyino One-inch Original Survey ... 17 (d) acatterecl ausiliary heigh ... 

hin" of U/.d Decca,n trap, ,md tlL(J One-inch Original Survey ... 788 
ope", alld cultivat"d lJlaifl6 0/ 
Hyd .. ,;M,' Blntl. .. 

TOTALS, SOUTHERN OIROLE:- 28,160 sq.m. Re. 6,21,707 Oost-rate 18·6 



Table IL-OUT.TURNS of PLANE.TABLING and COSTS of Topographical Surveys. 1923.24. CD 

. Uur.TUa.'(s or CJ08T8 o~ ~.UB.VICT 
PLANE.TABLING. INCLUDING MAPPING. 

PARTY AlW LOCALITY. A~8~ I 
enah Scalo Totala of Total Oon. 

I Rlnu.Blts. , 
Scule and '1_ of 80"0" 

of eo.oh I\feGa on 0 ... 1& ...... 
0 .......... 01 Oountry. 0 ..... all_. 

&1. mUea:. 110. rRo.!'!"" .... -mile. 

No.4 Party-B''''gul, Bil"lr §" Oru,,;n.-(Zl.;u,gunj coa!fieId.J EASTERN CIRCLE. 

Mootl" _ ... "lul,ding _nd, Four-inch Suppl •• nonlary Survey 410 410 1,09,826 200'6 (e) Includes coot. of ....... r.r from 
inur,,,ct,,tl by th,r" largtl ritufr., wiUt 10·f.oot contours. (0) 11111800rie to Iluiribigh Uld of level. 

ling t but; e.oludee Re.l,&&6 0UlIt of 
cultivated tllEUpt in vicinUy 0/ , love linS in adw.noo for fatuM 
,IN collieri". wit1" a lew wootlBd . 8U~eYB • 
arelU and enclo."tl on tl,tl Mrth, to." .... 4 WIltk """ "" o"terD1'4 . I 
01 low ki/ll """.rod .Ditk .Drub 
iUflglo. 

No. 9 Par,ty-Biilli,' ~ Od .. ". . . 
PMtl" tOO<><iod MIll, and PM'Uu One:inoh 01iginal Sw:vcy ... 2,6:26 2,625 1,88,608 60'8 

ouUiv"tod. OP'" fIKIOtkd """""'t· I fAtg grou.nd. 

No. 12 P.a.rtY-.As.a". and Bw-ma. 

Mo.tly I.igl. de .... 11I wooded ,.ills Hdli'-inoh O"iginal Survey ... 7,442 

18,828 
(n An area. of 1,851 square miles of 

and paTt 0/ the 01'''' o"ltWalod In reeooD&iaaaee Barvey on the balf.incb 
2,18,1118 . 31'2 acaJ.e has ben inoluded. in the out. 

MtmipUT V«llov. I . tum but the at'e8.and ooet ~m.e by 
MOItly don •• I" jUtlf/16·clad pla .... One-tJiOh Origin&! Surv.y ... 886 the Atsatn Government) ave not 

.... d low and l"gl. Mils. been used in calculating the coat-mt6S • 
. 

TOTALS, EAsTERN OIRCLE:~ 11,363 sq. m. Rs. 4,61,027 Ooat-rate 46'0 . . . 



Table II.-OUT·TURNS of PLANE·TABLING and OOSTS of Topographical Surveys,·192S-24. 
_OUT-TURNS OJ' I OOSTS OF ~uavgy 
PLANS-TABLING. INCLUDING MAPPING. , 

"IlTl' .lND LOCALIH'. 
A"", on I T I-~t:: e&oh Scale otal. of Total .a.nus. , of each ateas OIl 0_ 

Character of Country. Sca.te a.nd Class of Sarvey •• Cls.sa. all Scale •• 

8q. mile., lIB. IRs. fH!.r .,. 
mile. 

No. 10 Party-Uppor Burma and Lower B'-'"1I.4. BURMA OIRCLE. 
'" Half-inch Original Survey 

, 
H~avily ,ooodea ltilla ... 1.764 
Bigh ,_ded hill. ••. HaJf:inch Re.,ision Surioy ... 629 
Beavily ,"oodea 1 .. 110 ... One·mch Original Survey ... 886 
Woodea llilu. "pm 1'111. ..... cree"', One-inch Supplementary Sur- 1,200 4.389 1,99,756 45'5 (q) Includes ite. 6,622 east of forest 

island. and 1na.ngrOVIJ awamp', vey. (u) surveys .debitable to the Forest 
Wooded InllB on ialand. ... Two-inch Original Survey ... 24 Dopa_ont, Burma. 
D .... fly wooded ,..,10 ... Four-inch Original Survey . ... 6 . . No. 11 Party-Lower Bur ... a. , 
Bigl. hills 'Witll, den88 evergreen One .. inch Origin&! Survey ... 1,806 

/or .. t, and "",1Z _oded low , 
groll,nil "aried with htll., rook 
OUtoro]n, a.nd ,eatured. tulU"a-
lion, , 

aulti.alea Me ... , w.1l woodea hilu One-inch Supplementary Sur- 999 2,45:1: 1,86,798 76'2 (h) Includes RII. 18,", debitable to the 
FOre8t Department, Durmu.. 

.nd 1'1I1.i ... and /oreot """""1" vey. (h) 

Low undulating grou.nd, dena61y Two-inoh Original Survey ... 1S0 , 
• enoded. 

d ..... ,y Four-inoh Original Survey Bill. and. low ground ... 16 
wooded. , 

No. 18 Party (Aero·Photo)-L01IIer Burma.. , 
D;n •• ,y ,"ood.1i coa.tal portion 0/ Three-inoh Original Air.Photo. 

til' Irra, •• ddy D.lt... Survey. 
,1,440 1.440 8,78,200 

(I) 
262'6 (IJ InelndOi Rs. 8,03,000, debitablo to· 

tlut Foreof; IJeportm •• t, Donna. 

No. 21 (Burma Forest) PartY-Lo.Der and Upper B""",,,. 
D ..... lu woodea hille ..... a ,,111. .... Four·inch Original Survey ... n:} 776 1,79,502 281'8 (J) All debitable to tho For8lt Doparl-

Two·inoh Original Survey ... Ii) meotc, Banna. 

TOTALS, BoRMA. OmOLE:- 9,056 sq. In. Re. 9,44,256 Oost-rate 104'3 

GRAND TOTALS:- 67,123 sq. m. Re. 21,96,518 Oost·rate 33'4 
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WORK OF FIELD PARTIES. &c.;;...POPOGRAPHIOAL SURVEYS. 

NORTHERN CIRCLE, (.ide Index map No.1). 

{ 
C IODoI E A Tandy -,.. up to 18th )I.",h 1924. 

DIREOTOR r.i.ut.-Coi~e1 L. c: Th~iru.r. I •••• from 19th March 1924. 

12.' No.1 Party.-This party surveyed 'an area of 4.0~0 square 
P ...... or.. miles partly on the one-Inch and 

C"''' I OJJicm. partly on the half-inch scale in 
xrt:. O.B,." •• in 4har&o to 6th October the Allahibad; Bindi, Jaunpurj ~ 
Mr. M. C. P.tte". in .harp from 6th. -b h 'D. B Ii 

Octohar 1923. MirziiPur, Parta gar, ...... 6 are 
cu... II OJJic"'" 'and Sultanpur districts of the 

X.jor O. H. TroIham. ' • 31 il 
IIr_ O. D.lacbon. United PrOVInceS; square m e8 

.. lIoqimuddiD. f - h 
Upper B_di ... l. &1-oice. on the scale of our Inc es to' one 

a OtIicero. mile in Allahabad and its immediate 
LOUJt1' Subcwdifl4te S,rvice. - mil as S11l'YOJ01'll. ete. vicinity; 240 square - es on the 

one-inch scale in Bhadohi district of Benares State in the United 
Provinees; and 2,131 square miles partly on the one-inch and partly, 
on. the half-ineh scale in the Indian States of Rewah (2,023 square miles) 
andSohawal (22 square miles) of ,the Baghelkhand Agency lind Panni 
(86 square miles) of the Bundelkhand Agency of Central India; or a 
total of 6,462 square miles. In addition, an area of 33 square miles 
was triangolated in the Allahabid district to supply data for the detail 
survey duiing the current season. . 

The country surveyed on the one-inch scale consists mainly of 
well ~ultivated plains dotted over with nUmerous lakes, marshes and groves 
of mango trees and intersected by several rivers, the principal of 
whieh are the Ganges, Jumna and (southern) Tons. The area surveyed 
on the half-ineh scale comprises portion of the plateau and the 
northern slopes of the Kaimur Hills. The plateau is covered with 
tall grass, but the northern slopes are densely wooded with a thorny 

, undergrowth. 

13. No. a party.-This 
PIBSONNIL. 

Cu... I OJliur. 
Bt •• Lio1lt.·Coionel S. W. S. Ha.milton 

D.S.O., R.E .• in cha.rg8 to Slat DecembIW 
192&, aad again from 20th JBDUIrI'J 1924. 

CI ... IIOJJicm. 
Hr. P. A, T. X .... y. O.B.E., in obarso 

from lot 10 24th J ..... "1192-\, 
Mr. A. J, A. Drake. 
" DIIJIi Chand Puri. 
" P. L Ghoo~, B.Se" P.II.G,S. 
n M. A. ChOWUh~, .IS.A. 

l .Q1>rohetiDu l. 
Upper BcdIordiute 8.mce. 

eOIli ..... 
Lower SoWordi .... S ........ 

as Sunel0n. etc. 

party surveyed an area of 590 square . 
miles in the Hamirpur and Bandi 
districts of the United Provinces, 
487 square miles in the Bijiwar, 
Charkhiri, Chhatarpur, Garrauli 
(Jagir), Lugiisi and Panna States of 
the Bundelk~d Agency in Central 
India on the one,inch scale; -and 
4,057 square miles in Jaipur State, 
586 square' miles in Karauli State, 
159 square miles in Tonk &tate, 429 

aqu,are miles in Biindi State, aud 2,089 square miles in Kotah State, all 
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in Riijputiina, and. 1,243 square miles in Gwalior State on the half-incl: 
scale. The party also carried ou~ revision survey of liD area of 23 
square miles for the map of Agra and Environs on the scale of silt inchee 
m one mile. 

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

An area of 9,400 square miles. was triangulated iii advance for 
_ next season's detail survey in Kotah and Gwalior States, in POrtiODS 
of the Bundelkhand Agency and in the Jhiinsi district of the United 
Provincies. 

14. No.3 Party.-This party surveyed an area of 2,419 square 
l'BRSO'l"u. miles on the half-inch scaTe in the 

CIa .. IOffic..... Dehra Diin and Garhwiil districts 
LI:J:!~O~D~M~~~~er. I..A ... in. and Tehri State of the United 
Mr. E. C. J. BODd, V.D •• in cba.rp _ p . 

19th M.",h to 30tD J .. e192-1. rovmces. 
M'&jor J. D. Cam~ell, D.S.O., RE., I . d ha . f th 

in cba.rp _let July lou' t compnse t t portion 0 e 
CZa.. U Officer.· Himiilayas lying north of Mussoorie, 

Mr. J. C. C. Lean. t f T h - d dR dr " J. H. Johnson. eas 0 e nan aroun u aprayig, 
Upper Subordinate S ...... c.. Kllrnaprayiig and Chllmoti, watered 

S Ollic;:;.,. Subord;"ate s......... 'by the Bhiig;rathi, Alaknllndii, Pinder 
82 8 ...... 10,...otc. and Mandiikini rivers. The bills 

rising from 4,000 to 19,000 feet above mean sea level are precipimu8 
and generally densely'" wooded with oak and pine. The lower valleyS 
are fairly well cultivated and cOmmunications are not difficult· in the 
lower altitudes. 

15. Tro.ining.-8 pupil surveyors were entertained during the 
year, and are receiving instruction 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 SuUej VaIle;r. 60 were 
eventually selected and posted to No. 20 Party for this work. 

9 soldier surveyors joined for training during the year, _and are 

receiving instruotion in No. 2 Party. 
16. Recess Wo.-k.-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 

scale. 
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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 to 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 SeUle
ment Survey Detacbment will be found on pages 62 to 64. 

SOUTHERN CIRCLE (vi';' Il1dex map NO.1). 
DIRECTOR {Lt..CoL G. A. B .... ley, D.S.O., R.E.

b
· up to 10th Apn119B4. 

Lt,·Col. C. M. Drone, C.M.G., D.S. 0) R.E., from 11th April 1924. 

18. No.5 Party.-This party surveyed an area of 5,495 square 
P .... NN.L. miles as follows :-18 square miles 

Cu... IOJJicer. '. . . 
Major F. B. Seotl, I.A., in charp. in Indore State, 117 square miles in 

Cl ... II Offic..... Bhopi!l State, both of the Central 
Mr. J. H. S. wu.o.. I' d' A d 4 065 " mil 
.. F. C. PU.b". n lB gency, an " . square es 
.. Muhammad N.ja....tdiu, B.A. • th H shan -bod B tw' Chhind 

Upper BvI>onliwat.8.,..;;,.. In e 0 ga a, e, -
1 om.... wara, Seoni, Balagbiit and Bhandiira 

lAw" Bullen-dinate Service. 
82 5lU"V'1on, .IA>. districts and Makrai State, all of the 
Central Provinces, on the one-inch ecale; 45 square miles in Indore State 
and 1,250 square miles in Bhopi!l Stat" both of the Central India 
Agency, on the half-inch scale. . 

,The country surveyed consi~ts of well cultivated plains and jungle
clad hills and plains. 

19. No.6 P&rty.-This party completed an area of 7,767 square 
PU.ONNBL. miles of original half-inch su~vey and 
Ola" I 01/k6f'. 

Major B. S. 1Vauchot>e O.B.E. loA ~ 1,010 square miles of original one-inch 
charge I I", III _ • . 

. cz. ... II 0.flc".;. survey in the Atriif-i-balda, Karim-
Mr. E. A. M.)'... nagar, N algonda and WarangaI' 

,J J. c. St. C. Pollett . 
.. A. F. Ilurphy. districts of Hyderibid and in ilia, 
., E. N. Natesab. B.A. K 
.. C. P. E. D .... pon istna disuict of Madras. 

(on probatioa). 
Upper Su.ordinat. 8",.;«. . An area of 11,918 square miles of 

6 Ollie.". triangulation was completed in the 
17 Sun!;::' !..!d,on/i .. t. 8en!ieo. Warangal and Karimnagar districts of 

K' tn d' tr' t Hyderibiid, the Godavari, Guntiir and 

B 
1S

t
, 8 SiS Ie s and Agency Tracts, oftha Madras Presidency and in the 

as ar tate. - This does t· I d . dl t' no IDC u e about 400 square miles which was 
~api fY r

M
I8ngulated to fix stations in conne~tion with Bome special work 

.one or ellre. Currimbhoy Eb ab' & S 'L r 1m On8, td. 
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240 linear miles of theodolite traversing wers eompleted. 

The c'!.untry under survey vo.ried from fiat highly cultivated and 
populated areas to dense forest-clad hills. 

20. No.7 Party.-This party surveyed an area of 3,095 square 
P .... O •• BL. miles in the Cuddapah and Anllllta-

oz ... IO./Rc.... pur districts of Madras and 698 square 
Major H. T. llorshead, D.S.O., R.E., ia miles in tbeKolarandTumkiirdistricts 

clm'll'e from 16th October 1923. 
Olu. II O./fl""" . of Mysore, on the ons-inch scale; aud 

Mr. S. S. YcA'Fee.FieIdiDg, ill obo.rp up 10 1,149 square miles in the Anantapur 
14tk Oetober 1923'. 

Mr. V. W. Morton. district of Madras and 3 square miles 
-., N. S. Ba.rihara. X,.er. 

in the Tumkiir district of Mysore, on 
Upper SuIIordi1lGte &nIice. 

, Officers. the half-inch scale. The party also 
1M»w Subordinate 8eruice. ·triangulated an area of 4,582 square 

116 Surv."...., etc. milcs in the Anantapnr, Bellary and 
Kurnool districts of Madras, and Raichiir diStrict of Hyderiibiid. 

The country surveyed was mostly fiat or slightly: undUlating, with 
patclIes of cUltivation and numerous low rocky ontcrops, and presented 
no difficulties . 

• I 

21 •. No.8 Party.-TI!is party surveyed an area· of 8,943 square 
P.R90II1<JU.. miles on the one-inch scale. Of tl1is 

01 .... I Officer', . area, 772 square miles fell in Hyderl-
CapI&iD L. H. J ....... , I. A.. , ill cbarge. bad State, and the balllllce of 8,171 

C"' .. II O,lk .... 
Mr. 1I.1I.badeVa )I.daliar, 1I.A. square miles in the districts of East 
:: ~J:~:; Aiyar. Khiindesh, West Kbiindesh, Niisik, 
JJ SriDivua. Ra.o Kel.ka.r, B.Sc. Thin P d 

( ... probcti ... ). Ahmadnagar, - a, oona an 
Upp.,. Subordinate 8enJice. Koliiba of tbe Bombay Presidency. 

4 Ofticel'l. 
Lower Suberd'ftGte &nIic.. With the exception of the open 

44 Surveyors, etc. and cultivated plains of Hyderiibid 
State and the wooded heights of the Western Ghats, the country 
survey~d c~nsists of undUlating' plains interspersed with outcrops of 
rocky low-lying hills. 

22. Instru.otion i-n. Tria-n.gulatio-n..-A class was formed before 
the close of the recess season for instruction of officers and surveyors 

. in triangulation and traversing. 

1 CIae& II officer, 1 Upper Subordinate officer and 13 surveyors 
received instruction. The field work was carried out in the neighbour
hood of Bangalore, 
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23. MiscellaneoU8.~Nos. 5, 6, 7 and 8 Parties, Circle Office and 
No. 4 Drawing Office were inspected by the Surveyor General in 

September 1924. • . 
Nos. 5, 6, 7 and 8 Parties were .lnspected once In the field and 011 

several occasions during recess by-the Director, Southern Circle. 
24, Rece88 W01·k.-45 one-inch sheets out of 64 surveyed 

and mapped during the year, 31 one-inch sheets previously surveyed and 
mapped, 6 one-inch sheets previously sVrveyed but with mapping incom
plete and lone-inch sheet previonsly surveyed, mapped and ,snbmitted 
f,or publication (but of which the fair sheets were recaIIed before publica
tion and revised during the year under report) were submitted by parties 
to the circle office before the ~Oth September 1924. 'l\I1.the remaining 
sheets will be fair-mapped before the close of the recess season. There 
are 2 one-inch sheets in &rears; one, surveyed in 1921-22 but of which 
publication was withheld, has now heen 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 hy the party to the circle office. 

S original half-inch sheets out of 11 surveyed during the year were 
. submitted by parties to the cirele 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 work. 

Besides the above, 5 out of 8 two-\p.ch special forest sheets of 
Hyderiibid (Deccan) surveyed and mapped during the year and 1 similar 

. sheet, the publication of which was withheld last year for completion of 
survey to margin, were submitted by No. 6 Party to the circle office 
before the 30th September 1924, and the remaining 3 sheets will be fair
mapped before the close of the recess season. 3 one-inch special forest 
sheets of Indore and Dhiir 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 sheets from the 
previous season's work with the exception of the I sheet of No.6 Party 
mentioned above. ' 

EASTERN CIRCLE ( .. u Index map No. 1)_ 
DIREOTOR {Colonel W. 11. CoJd.tream. C.I."E., R.E., np to 18th December 1923 

Lt.-Colonel A. A. McHarg, D.S.O., Rj;:., from 19th December 1923'. 

25. No.4 Party,-This party was transferred from the Northern 
PERSONNEL. to the Eastern Circle on 1st October 
CI." ! Officer. 1923 and surveyed an . f 410 M.r. c. C. BJ'l'De. m charge. • area. 0 

CI ... II Ol/i<ers. square miles on the four-inch scale 
=:!':f. ~~o~.2!.."""· in. the Raniganj coalfield in the dis-
Lie.t. C. S, M.In.... trlcts of Biinkurii, Birbhiim and 

Upper S .. o.,di •• ,. Sor"ic.. Burdwiin of Bengal and of M-nbh-
3 om..... d S _ a um 

Lotoor S ... ,dinal. s........ an. antal Parganas of Bihiir and 
is S ... .,o .. , oto. Orissa. 
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The survey was mostly based OD reductions of sixteeu-inch cadastral 
survey supplemented by lines of levelling through the area, and con
tours at ten feet ve'rtical intervals. (liS 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 area. surveyed eonsisted of· open undulating country with th~ 
Diimodllr, its main trihutary the Bllrilkar a.nd the Ajay rivers flowing 
through the area in the south-easterly direction. 

. The country is extremely well· served by both railways and metnlled 
roads, most collieries having their own branch lines as well as their 
p~vate roa.ds; in the immediate vicinity of eollieries, the only culti
vation lies; as a rule, in the course of the smnller 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 Asans,!I, Riiniganj and Kulti, 
silicate works' near Bariikllr junction, and potteries, oil presses, pllper 
mills, &c., elsewhere. 

26. No.9 Party.-This 

PSSSON:s'iL. 

Ciao I Olk" ••• 
Bt..Lient •• Colonel R. H. Phillimore, 

D.8.0., lLE., in elwge to Sll~ October 1923. 
Oa.ptain H. R. O. Meade, I.A., in ch&1'8'e 

fIomW November 1923. 
Clall II Ojicer., 

lolr. E.1. B;ggie. 
JJ R. E. So.ubolle . 
., Bhupendra. Na.th Saha., M.Sc. 

Upper SubordiMte Service. 
30m..... 

Lower 81&bordinate Sl'I'11ic', 
32 Sane1OlB, etc. 

party surveyed an area of 2,625 

~uare miles a8 well as the Amdil
Jimdii branch of the Bengal-Nigpur 
Railway on . the one-inch scale in 
the district of Singhbhiim and the 
Feudatory States of Himra,' Bonal, 
Keonjhar, .MaYiirbhanj and Pil
Laharii in the province of Bihar 
and Orissa. 

. The area under survey compri.ed 
cultivated open 'undulating country 

• in the basin. of the two IlIrge rivers, 
the Briihtniini and Baitaranl, 
close on 4,000 feet. 

and sil covered wooded, hills rising to 

• An area of 540 square miles was triangulated for one-inch survey 
and 1,620 square miles were reconnoitred for triangulation during the 
ensuing field season in the districts of Singhbhiim and Angul and the 
Feud.atory States of Bihar and OrisRa; 
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WORE or FIELD PAR".., , 

• _ ....... _This,~,.f-y sllrVeyed an area of 8,328 SquarE 
27. No. 12P....... Y-' . h dblf' h miles on the one-mc an a -lDC 

.scales, in the Sadiya Frontier Tract, eld., I Officer •. 
Li .. t..CoI.Dol O. M. n,oWl\e, C.!I.G., the districts of SibSiigar and Naga 

D.S.O., R.E.,lD ,barge to 2Dd April 1924. Hills and proposed con trolled exten-
Bt.~Lieut..OolQDel R. H. ~h~iriir:' 

D.B.O., R. E., Ia oharse from 3 P ° sian area adJ' oining the latter district 
Jui119U. ' 

Cltu. IIOJlic .... 
)I •• B. )I. Berri1I, in charge from 26th 

Jui110Uo _ 
. H •• B. H. X"'1· 

" D. X. JWaaiclt, H.B.Eo 
II B. C. JI&uoa. 

CaptalDJ. O·C. F~ 
lIr. H. H. Ctoed. . 

in Tribal Area and the Manipur 
State in Ailsam as' well·· as in the 
Upper Chindwin district of Burma. 

,1,000 square miles of tri
angulation and 427 linear miles of 
traversing covering an area' of 1,150 
square miles were carried out in the 

, Sadiya Frontier Tract in advance of 
Lowr 8ubriifUII, 8ervi(e. 

41 S--. 010. detail BllrVey. 
The area surveyed included part of the Brahmaputra valley, part. 

of the Manipur valley sud high hills ranging from 350 to 12,600 feet,. 
the greater portion being covered with dense forest and in the Naga 
Hills comparatively scarcely inhabited. 

28. Training.-Most of the pupils attached to parties in the 
field for training appear to be piomisi~g and will probably become 
useful surveyors. 

Eight more pupils were en'tertained 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. he very promising. 

One Upper SUbordinate offiCer of No. 4 Party, two of No. 12 
. Party and three surveyors of No. 9 Party received a little training in 
triangulation during recess. 

29. Beet88 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-quarte~s being for 
reasons of economy at Hazaribiigh and away from circle head-quarters, 
to its new. style of work and chiefly to the faulty arrangements made 
to obtain blne prints in time which resulted in a Whole month's 
delay was unable to' complete any of its sheets; all its sheets therefore 
have been transferred to No. 5 Drawing Office for .completion which 
may be _expected by the end of December 1924. _ 
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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 suffered from unavoidable changes in executive 
charges (five in eight months) and owing to its work lying in parts 
of 8 sheets, !Dostly 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; 'T 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 w9r k has therefore, mostly unavoidably, 
been' handed over to the circle drawing office for completion. With 
the earlier start in field . work this ensuing field s~ason, however, 
there' should be no excuse for a repetition of this next year. 

BURMA CIRCLE (.nu Index map No.1). 

I 
Lt.-Col. C. P. Gunter, O.B.E., R.E., to 24th M.rch 1924. 

DIB.EOTOR Lt._Col. E. T. Rich, C.I.E., B.E., from 25th March to 4th Augual 192{. 
Lt •• CoI. R. H. Pbillim9ro, D.S.O., R.E., from 6th August 1924. 

SO. No. 10 Party.-This party surveyed an area of 4,389 
FE""'KNEL. square miles on the half-inch, one-

0",.. I 0ili"..... inch, two-inch and four-inch scales 
ca.pta.in O. Sln.ter, M.e., RE., in cba.rge to . th Ak b K uk 

l.t April 1924. _ m e ya , ya pyu and 
Captain G. Lennox, I.A., in charge from 2nd 

April 1024. Sandoway districts of Lower Burma 
Ol<u. IIOjk ..... 
F and in the Minhu and Thayetmyo Mr. S. S. MeA' • Fielding. 

"F. 1. Grice. districts of Upper Burma. Caplnin F. E. R. Colvert 
U'I'peY 8,,~01'<ii""t. a_d.: An area of 2,89'1 square miles 

4 Ollleere. 
Lo .. er 8,,~.,.4mat. 8"..i"". was triangulated for topographical 

3D SurveJOl'f. .to. surveys in the same districts of 

Lower Burma. 

The nature of the country surveyed varies very consider
ably. Inland the .area is hilly and well wooded and rises to 0,700 feet 
in the Arakan Yoma Range. The coast is higbly 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 an communication in the coastal area 
is by water and in the hills bypaths. 
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The party sulf~re<i considerably from ~ep~edatioDs by tigers; one 

surveyor, one kha.lasi and one c~o1ie were killed. 
31. No. II Party.-Survey operations were continued in Lower 

P ..... ""... Burma, in the Amherst district. 
CI ... I0fter. .The total area surveyed on all scales 

blr, J. O. Groiff.in charge. d f 
0", .. 11 O/fiCen. 1"88 2,451 square miles, ma e up 0 

blr, P. Simp.... 1 306 square miles original and 999 
I G. E. U. Cooper. ' ... 

:. A. V. Di.boa. square miles supplementary surveys, 
UpP" Subo1'di1Ulte SrrvicI, cal 0 

8 Officers. on the one-inch s e.; 13 square 
_ Let.",. Subordinate Service, miles on the two-inch scale, and 

2, SunsyOl'll, etc. . 

16 square miles on the four-,inch scale, of Re.served Forests. In addition 
an area of 2,605 square miles of supplementary and original triangula
tion' was done, and 97 linear miles of traversing run, to supply data for 

. current detail survey, and for next season's programI!le. 

The country surveyed comprised part of the Dawna mountains, 
parts of the Thaungyin and Haungtharaw vaJleys, the northern portion 
of the Ataran valley, and the island of Bilugynn lying off the town of 
Moulmein, which was included in the area surveyed. Except for the 
fertile plains of Bilugyun island and those lying along the banks of the 
Atarau river. the country surVeyed is hilly, furrowed by numerous streams 
and watercourses. and densely wooded, the mean elevation ranging 
between sea level aud 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 a mixed forest of evergreen and deciduous trees and bamboo, with a 
heavy undergrowth of tall grass and scrub, and low lying forest swamps 
subject to annual floods. Part ofthe survey followed tile Siamese frontier, 

.32. No_ 18 Party (Aero-Photo)_-From the 1st October 
PERSONNEL. 

Clau IOjJiur., 
Ma.jor C. G. Lewis, R.E., in charge frolh 

8th Octob~r 1923. . 
Mr. E. C. J. Bond, V,D, in 'cbarg<> 10 

7th October 1923. t 

Clos. IIOfo .... 
AIr. L, WilJlIIlI1S, AI.B.E. 

" N. R. Mazumdar. 

Upptf" Subordinate &ruiee. 
20Ifiee". 

Lower .)'ubortli'l4fe Service. 
1 Mllgnetio observer. 
S Computen, eto. 

1923 the magnetic work and records 
of this party were taken over by 
the Director, Geodetic Branch, and 
the party was reconetituted under its 
present designa.tion in order to take 
up aerial survey of the Irrawaddy 
Delta forests. 

Approximately 1.440 square miles 
were surveyed' by this method, 
on the three-inch ~cale in' the 
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Myaungmya and Pyapon districts of Lower Buruia. The air-photo
graphy.was carried out by Mr. R. O. Ken;'p, in contract with the Govern
ment of Burma; the fixing of ground control points, the compilation of 
the mosaics and fair-mapping. were carried out by this party. The 
survey was' undertaken at the iilatance of the Forest Department which· 
·bas borne 85 per cent. -of the cost. - ~ 

The type of country, consisting of_densely wooded alluvial plains, 
intersected by tidal creeks, was particularly suited to survey f"om the 
air. (See also Section II, page 21). 

- 33. No. 21 (Burma Forest) Party.-The. work done by this 
PERSONNEL. party is included in that ·shown 

Om. IOjJicer. under Forest Surveys. Burma Circle, 
Mr. B. w. B;ggIe, in oharge. 20 t 22 pages o. 

01 ... II Off"' ..... 
t · t L B Fi Gibb The area over which operations leu. . . tz- on. 
Mr. T. F. Kitelum. extended consists of densely wooded 
" H. II. CriteheU. hill d I' 

Upper Subordinate SIIMJi ••• 
3 08icerB. 

Lot.Hr 8u6ordin.ate Service. 
88 Surveyors, ete. 

s.an p aIDS. 

34. Recess Work.-The sheets to be .drawn by the parties of 
the Burma Circle during the recess season numbered seventy including 
forty-eight special forest; sheet~. 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 Bent for pUblication before the 
beginning of next recess season. 
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II.-FOREST SURVEYS, 

35. ,Details of the topographical su!'Veys of reserved forests 
executed by field parties of the Survey of India for the year 
are given below. In the majority of cases, the 'surveys were 
carried out .on the one-inch scale, but in special cases the four-inch, 
two-inch and half-inch scales were uaed. An area of a little 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 req1rired. 

NORTHERN CIRCLE. 

36. United Provinces. Western Forest 'Circle.-In 
the Ba'tl.da Forest Division, a portion of the rese~ed forest areas for 
wbich four-inch sbeets already exist, was revised, on the hulf-inch scule 
in the course of tbe topographical surve;rs. 

SOUTHERN CIRCLE, 

37. Central Provinces. Southern Forest Circle.-In the . 
Balaghiit Forest Division, lin arell oi' 1'14 square miles WIIS surveyed 
on t1ie ~ne-inch scale in' the newly afforested extensions to the 
Chawarpani, Son6wini and Nawegaon reserved forests. . 

38. Madras. II and III Forest Circles.-In the Ananta
plW, North Cuddapah and West Cuddapah Forest Divisions, areaS ~f 
135'28 square miles and 172'74, square miles of reserved forests were 
surveyed on the one-inch and half-inoh scales re~peotiveJy. ' -

EASTERN CIRCLE. 

39. Assam. Eastern Forest Circle.-In the 8adiya 
Forest Division, an area of 132 square miles was surveyed on the 
one-inch scale in the Sengajan and Depi Raya reserved forests. 

-. 
BURMA .CIRCLE. 

40. Burma. maing Forest Circle.-In the Ime1.n Forest 
Division, 50 linear miles of boundaries of the Mahuya Reserve were 
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surveyed on the two-inch ec&le for adjustment with the . old 
two-inch surveys of 1899-1902, which will be redrawn and published 
on the same scale with boundaries added. 

Delta. Forest Circle.-In· the Henzada-Ma-'Ubin FO'l'est Divi
eion, an area of 350'1 square. miles was surveyed on the two-ineb 
scale in the Padaw, Sinthe, Shwethanin, Kyangin, Yenandaung, 
Kaingtha, Myinwadaung. and Extensions, South. Myanaung and 
Extension and North Myanaung Reserves. In addition, an area of 
98'4 square miles of unclassed forest land and cultivation was surveyed 

'on the same seale to show the main approaehes to theiw reserves, and 
15 small exclusions scattered over the reserves were surveyed on the 
eight-inch and four-inch. scales. 

In the Bassein Forest Division, an area of 194 square miles in 
the Myittaya, Sinma and Sin-hmon Reserves was surveyed on 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 seale. 13 small exclusions in 
the Sinma and Sin-hmon Reserves were also surveyed on the sixteen
ineb and twenty-ineb scales. 

In the Delto, Forest Division, the undermentioned . reserved forest 
areas were surveyed 'by aerial photography:'-

Name of· Beene. 

Lebyauk 
Kyagan Kwinbank , 
Kakayan 
Pyinalan 

Labutkwe 
Xa1ayaik '" EsieDaion 
Nyinaung 
Xadonkani 
Meinmahl," 
Pyind&ye 

• 

... ... ... ... 

Total ... 

Area in square 
mile •• 

42 

112 
"118 
165 

21 
87 
27 

284 
68 

802 

1,106 

As photography .was found unsuitable for the complete survey of 
the Lebyauk Reserve, which consists of low 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 .. 
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Rectified mosaics of all the above reserves were· compiled in 
Maymyo, and the fair-mapping on the three-inch scale, in twenty-eight 
sheets, ie in hand. 

In the North Amkan Forest DiMon, an area of 5'63 square miles 
of Block No. 1 of the Bandul .. Reserve was surveyed on the four-inch . 

• scale, .. ~d an area of 7'29 square miles of Blocks Nos. 2, 3, 4 and' 5 
of the same reserve was surveyed on the one-inch scale. 

In the South Arakan Forest Division, an area of 23'5 square miles 
in the KunchauDg Reserve was surveyed on the two:inch scale. 

Sittang Forest Circle.-In the South Pegu Forest DiMon, 
an area of 4 square miles was surveyed on the four-inch scale in the 
Pyinbongyi Extension, now one of the component hloCKS of the Sa;!u 
Reserve, and an area of- 2 square miles of th!l Shanywagyi· mock of 
the same reserve was surveyed on the tWo-inch scale. Inladdition 
92'8 linear miles of the l:loundaries 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, which will be redrawn and published on -tile 
same scale with boundaries added. 

Tenasserim Forest Circle.-iD. the Thaungyin Forest DiMon, 
an area of 5'70 square miles of the Mebne, Kyaukket and MepeJe
Thaungyin Extensions was surveyed on the four·inch scale, and 30'5 
linear miles of the boundaries of the Taok and Ta-ti-ke Reseryes 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 incorporation in the old four-inch forest sheets. 

In th~ Ataran Forest DiMon, an area of 9''1'1 square miles 
coniprising Gwingyi Extension III, and part of Megwa Extension II 
was surveyed on the four·inch scale, 'and an area of 130'15 square 
miles of the Dali Reserve was surveyed on the two-inch scale. 

Northern Forest Circle.-In ihe Katha Forest Division, an 
area of 75'5 square miles, including 2'5. square miles of !Illclassed 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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lII.-CANTONMENT AND LARGE SCALE SURVEYS. 

41. No. 20 Party.-Doring the year the party completed the 
PBBlIONN&L. survey of Chakliili, Pathiinkot and 
CI ... IOjficer. . Kohat cantonments on the 16·inch 

Mr. C. E. C. French, in cbat-se. scale, and Mona and Sargoda on 
the 6·inch 'scale, The baziir area Upper S ..... diMle 8ervice. 

lOf6cer. 
of Kohat cantonment' was also 
survey~ on the 64·inch scale. 

The' survey of Montgomery was abandoned by order of the 

General Officer Commandlng, Ferozepore, as it ceased to exist as a 

cantonment on the 1st October 1924. ' 

200'58 li!lear miles of traversing and 60'93 linear miles of levelling 

were completed at a cost of Re, 31'66 and' Rs. 19'11 per linear 

mile respectively. , 

The fair-drawings of Madras ~ilitary Lands, Wellington, 

Ahmadiibad and the bazars of DeolaU and Ahmadabad have been 

completed and submitted for publication .. 

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

follows:-, 
Sixteen.inch original, 3,'134'00 acres @ Rs, 1'32 per acre. 

Sixteen-inch revision, 2,336'00 acres @ Rs. '1'82 per acre, 

Sixty,four-inch revision, 6'04 acres @ Rs. 4'1'6'1 per acre, 

Six.inch original 35'00 square miles @ Rs. 213'84 per square mile. 

The total areas fair·mapped with cost-rates are as follows:-

11,844'00 acres on the sixteen-inch seale @ Re. 0'99 per scre. 

3,635'00 acres on the twelve-inch seale @ Re, 0'51 per acre. 

140'00 ac.res on the sixty·four·inch scale @ Rs. 18'93 per acre. 

66'00 acres on the forty-eight-inch seale @ Rs. 13'95 per acre • 

• 
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Alphabetical List of Cantonments and Military Stations surveyed 
and published up to the end C!f 1928·24, 

(1) Agar Cantonment. 
(2) Auranglbld do. 
(S) Abmednagar do. 
(4) Ahmadlbld do. 
(5) Bakloh do. 
(6) BalOn or Thath (Dalhousie) 

(7) 
(8) 
(9) 

(10) 
(11) 
(12) 
(Iii) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 

(20) 
(21) 
(22) 
(28) 
(24) 

(25) 
(26) 
(27) 
(28) 
(29) 
(80) 

Camp Area. 
BBDllu Cank>mneDl. 
Bellary do. 
Bangalore C?ivil .. lIfi1itary Slation. 
Chaman. Canlonment. 
Clrltrii1 Slation. 
CBDIIanore Canlonment. 
Dehra DOn do. 
Deoli 
Dro.inda • 
Droah 
Delhi New 

do. 
Out Post. 

Cantonment. 
do. 

Deolili '" neighbourhood (6.inch). 
Erinpuro Cantonment. 
Fori Lookhart. 
Ghllirot . . Station. 
Gun. Cantonment. 
Hangu do. 
HiIpur (Blbiigarh) Remount 

Dep6I. 

Hoolir Bemounl IlepGl. 
Jandola Out Pool. 
Jalla do. 
Jholwn Canlonmenl. 
Jullundur do. 
Jh&nai do. 

(Sl) 
(82) 

(88) 

(84) 

(85) 

(S6) 
(87) 

(88) 

(89) 

(40) 

(41) 

(42) 

(48) 
(44) 

(46) 

(46) 

(47) 

(48) 

.(49) 

"(60) 

(61) 
(52) 

(5S) 

(54) 

(55) 
(66) 
(67) 
(68) 

(69) 

(60) 

KAlka Cantonment. 
Xamptee do, 
Karlohi Port Truet (Monora). 
Londour Cantonment: 
Meerut . do. 
Madra. District Military Lands. 
Nasirilbiid Cantonment. 
Nimach do. 
Pe.hiwar do. 
PaJli>oaram do. 
PocmamaUee' do. 
Quella do. 
Quelt& Fori. 
Quella Civil Slation •. 
Baikol Canlonment. 
RilwaJpindi do, 
Sahliranp"," Remount DepOt. 
Sanilwar Cantonment. 
Saugor do, • 
Siiilkot do. 
Simi. Indian Infontry Lines. 
SltilbaJdl Fort (Niigpur) • 
Saint Thomas's Mount Contt. 
Seounderlbiid '" Bollirurn Cantl. 
ThaJ Cantonment. 
Topa do. 
V.liohi Military Lana.. 
Weal Hill Cantonment. 
Wollington do. 
Zim . Ont Poot. 
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IV.-GEODETIC .BRANCH. 

DIRECTOR Dr. J. doGmalf Huuter, M.A., Sc,D" F. Inst,P., from 31st March tq 

f 
Lt.·CoIODe! H. MeC. Cc>wie, R.E., up to 30th March 1924. 

27th April 1924. - _ 
Lt.-Colone! R. H. Thoma., D.S.O., R,E., from 28th April 1924. 

GEODETIC OPERATIONS. 

42. No. 13 Party.-Astronomical Latitudes.-This party 
P.RSON~EL. _ was employed on latitude operations, 

Class I O!Jicer. the old Zenith telescope No, 1 by 
M;'jor O. M. Thom!"OD, I.A., in charge. Messrs. Troughton and Simms On its 

lAwer 8.bordi ... t. Beroi... wooden stand being used throughout 
3 Compute .. , .to. for the obaervations. Latitudes 

were observed at 4 stations in Bihar and Orissa and 9 in the United 
Provinces. The stations in Bihir and Orissa lay along t)le B. & N. W. 
Railway to the north-east and south-east 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-Ajodhyi (Lakarmandi Ghat). ' 

The results of the observations are given in the following table :-
- -

Height Geodetic Lo.titud •. Astronomieal j'.a-G Stntion. Longit~de. Latitude. Feet. .G . 
A 

• . • • • • .. .. • 
Sbihpur ... 173 - 80 47 26-87 2G 24 42'87 24 42'7at-067 + 0'116. 

Sinaria- ... 239 55 I. 64'26 2G 46 12'150 46 6'27*'082 - "lIB . 
SikI& ... 267 to- &I 40 64'66 27 '1 44'04 I 31'97* '008 -12'07 

&amnagar ... 31S &I 10 35-56 27 9 4'09 8 50'43*'IOS -13'06 

M.tbia ... 334 83 51 32'13 27 8' 4'87 7 64'10* '083 -10'27 

Ra.j~bari ... 267 83 15 35'49 26 64 3'04 &I S'12* '067 -'0'92 

Saunbarea. ... 315 83 21 18'40 97 11 26'38 11 16'36*'086 - 9'97 . 
BaniD.par ... 167 '83 23 2'28 26 15 7'72 ' 15 16'50* '076 + 7'78 

x.w. •• ... 270 83 23. 51'38 2. 43 3'62 43 13'38*'000 + 0'76 

Rama.pum .. , 306 82 5 40'08 36 
. 

44- 55'09 40 3'23 *'069 + S'I' 

SimarD. ... M8 8S 7 80'01 26 16 23'86 16 33'74:1: '00. + D'IlS 

Bisaul ... 3-1!! 82 20 64'43 36 40 87'38 40 4216±'069 + 5':sa 

Kopa ... 365 8l! IS 48'22 27 7 3'i.J. 7 1'111:1:'058 - 9'&0 

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

line. 
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The topographic.,l effects attributable, to visible masses have been 

estimated from maps al!d the Hayford deflections -deduced therefro~ on 

thellypothesis of a uniform isostatic compensation at a depth of 113'7 

kilometres, The following table shows the residuals for the above 

, stations unexplained by tbe Hayford hypothesis :-

U nexpl&ined 
Observed AsIro. Estimated Hayford Residual or 

alation. Deflecti.on. Tapa, 
DelIe.lion. Observed-

De1Iection. Hayford 
Deflection. 

• . - • n 

B'mnapr ... -18'66 ~'86 - 7'18 - 6'48 

a.unb ..... , .. - 9'97 -77'02 - 4'87 - 5'60 

Bikla .. , -12'07 -85'91 - 6,69 - 6'48 

Mathia , .. -10'27 -81'89 - 6'27 - 5'00 , 
, 

Sinn , .. - 6'28 -88"20 .- 5'57 -0'71 ' 

Kop. , .. - 2'50 -66'29 - 2'59 + 0'09 

Rajabar! .. , - 0'92 -70'19 - 8'05 + 2'18 

Shlhpur , .. + 0'86 -77'64 - 8'94 + 4'80 

:Siaam +" 5'88 -5S'82 -1'88 + 6'76 

Rr.mapam .. , + S-14 --47'18 - 0'82 + 8'46 

:Baniapar .. , + 7'78 -57'92 - 1'12 + 8'90 . • 
Kanaun .. , + 9"76 - ,-51'68 - 0'17 + 9'98 

,-
.Sirwara ... + 9'88 -51"78 - 0'77 " +10'65 , , 

It will .be seen frO!D the above tabie 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-6'48 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 whi~h appear in the southern 
portion (about three·quarters) of the Gangetic plain. 

An examination of the change of deflections points to the fact that 
as we proceed from the 1l0~ to .the south of the Gangetie plain, the 
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latitude stations oome more vertically above the U hidden chain .. or 
sub-surface excess of density. referred to in Professional Paper 5, which 
f8.ns in the neighbourhood of latitude 22° in this ire~. 

The HimiJayan attraction would appear.to emanate from a greater 
depth and material of les881" density, and the attraction of the "hidden 
chain''''would appear to emanate from a lesser" depth and denser material 
than can beaceounted for on the Hayford hypothesis; 

43. No. 14 Party.-Pendulum Observations.-This pat1Y" 
PE.SONNEL. made pendulum observations at 11 

eza". IOjJicer.. stations extending from Pilibhit 
M~to~4t~·J.':o"?;r~a:i:R.E.,inobarp (0. P.) ~o Motihiri (Bihar). The 
Mil'or" H. 1. Couchman, D.B.O., 1'.C., table annexed "';ves the results of 

.E., in chArge from 16th to llano. ,,-
Octooer 1923. the observations. These observa-

c..pllUn E. A.. GleJU>ie, D.S.O., R.E., • • f 
ii1 charge ~m 23"j October 1923. tions complete the exammatlon 0 

CI ... II Offic..... • the Gangetic plain between the 
Mr. lloj Babadur Mathur, B.A.. meridians of 78° and 85° and show 

Lower 8-ubOt'di7l4Uo &rt>ic.,. 
3 Compute", &C. "that ~be two small belts of high 

density predicted fl.·om 1912-13 results are non-existent. There ap
pears to· be a simple trough ot low density, deepest at the foot of 
the Himiilayas and rising gradually right across the plain to the 
"hidden cbain" without any intervenU;g belts of higher density. 



Summary of ' results of Pendulum observa.tions. 
- , --

'Y8" I 'YO ~-++"' 
eo ••• CTION" 

Latit.' •. Loa~~"'. H.~ht I' 'YA S&aliOD: ... .loG_ 
I Bou ...... ' Barford

.,. 

'Yo ( ..... Air) • (BouguOT). (_ .... ). -g 
K. s. L. Fat 

I Height. 

- -. • • • • . Peet • civnes. dtllJu . . 4t1h e8. dunea. dllne.s. dll~ • dYReIi • dv.N('tf, dyne •. dune •.. d1lnn. 

'~t.1w"h ... 26 47 00 79 00 66 492 -.().J6 + 017 - 003, 079'079 '979-033 WO-05O OiO-oll 9i8'9!l8 _0-005 _0-052 _0'013 
I 

FatoJ.p,rl. .. - 2i 2S 06 79 88 011 493 - ().J6 + 017 - 004 9i9'l21 DiD-076 979-092 9;'9-059 ' DiD-023 -0-00s -0-06D ~0-029 

J'ihhhit. .. , 28 39 00 79 49 31 610 - 007 + 021 - 019 0;9"216 DiD-Ifill m'I80 9iil-106 DiD-616 -D-114 -O-ISO -0-000 

Slii,l,jahiiIlJlur .. - 2i 54 21 TIl 56 62 610 _ 048 
+ 017 -OfYT 979-161 970-118 970'130 9iO-079 979'0.10 -0-Oi3 -0'000 -0'039 

-
Sit-ii.llor .. 2i 33 18 80 41 08 449 -042 +01. - 008 9;9'136 DiD,093 9i9-1~ 971NII1 DiD-003 -0-099 -0'100 -01l54 

SOII!~l"illUl: .. , 28 27 89 80 44 24 614 -048 + 017 - 031 DiD-203 9i9-166 OiO'172 9;9'080 979'1113 -0-142 -0-150 -_0-067 

IJIl.hmich .. , 27' 84 02 81 SO Al 403 - 088 + 014 - 016 979-136 DiD-OD8 979-112 979-039 978-977 -0'121 -0-186 -0'062 , 
G(lllllii , .. 2i -08 91 81 66- 26 3IiS - 033 + 012 - 010 DiD-IOO 0;9'072 DiD-084 9;9'084 978-949 -q·1.28 _0-186 -0_ 

-
Ol1iuMri .. , 27 81 48 82 86 45 864 - 034 + 012 :... 028 979-133 9i9-009 979-111, 979-084 9i8-913 -,0-166 -0-168 -0-091 

• 
&gahlL Ohit , .. 27 08 08 84 03 06 298 - 028 +010 - 024 DiD-I04 DiD-076 9i9'OSO DiD-Oil 978-928 -0-168 -0-163 -0'088 

MoWluri 

'''1 26 39 10 84 M 86 220 - 021 + 007 - 018 979'069 979-().13 DiD-OOO 9i81J1M 9i8'806 -0-168 f-D-l60 -0-099 
, 
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PERSONNEL. 

Claa, IOjJfcer" 
Ifajor C. M. Thompson, I.A., in charge-up 

to 7th October 19"23. _ 
:Mr. Hanuman Praaad~ Rai Snhib, in 

cba...ge from 8th Oet<>ber 1923 to 16th July \11'24-
. Mpjor W. E. Perry, M.e •• R.E., in chuga 

hom 17th July to 14th A .... ot 1924. 
Ca.ptain O. Slater, A1.0., R.E.) in charge 

hom 15th A.ngoot I_ 
. 01 .... II 0Ji< .... 

Mr. G. J. S. R ••. • 
.Lower Subordinate &rDice. 

3 Computers, etc. 

PusoNKBL. 

ala .. ! OjJicer. 
Dr. J. deGraa.ff Huntei', M.A., Se.D., 

F.lDJ'.P.,In_ge. 
elM.!! Officer. 

Kr.D.H.L ..... 

to..... Bulloniioate Bervice: 
10 Computers, etc. 

. 
Date of 

Stn.tiODS.- commencement 
of observations. 

. 
Aden ... 1879 ... 
KarAchi 

f1868 ... ... lI88l ... 
Bombay 

Bandar). 
(Apollo 1878 ... 

Bombay (Prince's 1888 _. 
, Dock). 

Madras" ... {I880' ... 
Reslarted 1895 

ltidcle<pore ... 1881 ... 
Bangoon - ... 1880 ... 

{i:0 .... 
Moulmein ... larted 1909 

Bo.ssein (Burma) 
J 1902 ... .. , IReatarled 1923 

Pori Blair .. , 1880 . ... 
Basrah {I916 ... ... 1922 ... 

I 
. 

I 

44. No . 15 Party.-Tri

angwatioll.,-No field operations 
• 

were carcle4 out by this party 

_ during the year under report, the 

person~el. being employed at the 

Head . Quarter OfRces of the 

Geodetic Branch, Survey of India. 

45. No. 16 Party.-Tidal 
OperationS.-Tidal registrations 
were carried out by means of self 
regist~ng tide-gauges during the 
)'ear unde~ report at the following 
stations:-

• 
nOote of Number of 

closing of 
yo ..... of 

REMARKS. . obaerva· observations. 
tiODS. , 

Sill! worl<ing 45 
1880 *18 JD6 "Wilh a amaU lide 

Slill working 48 gauge. 

" 46 . 
fbserV"IiODa are 

being conlinu· .. 86 ed oolely fer 
the PW'PO •• S of 
&he Pan Trua&. 

10 }a9 1890 
S~ working 29 .. • 43 

• .. 44 
1886 

1: }2l SliII working 
1908 ~ )8 Obsrvation8 were 

Still working restarted on 
28&h November 
J928. .. 44 

1922 §7 )9 § ObaorvaUon • 
Still worliing t2 taken on • 

- lide·pole. 
t Registra.tiona 

i taken on an 
automatic tide 
recorder. , 

• 
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~ In addition to tbe above, the readings of. tbe actual tilnes and 
heigbts of higb and low-water at Bhaunagar, Chittagong and Akyab 
were continued under the orders of the' Port Officers concerned, who 
forwarded these results monthly to this office. 

Since tbe 2nd November 1923, tbe Port Director, Basnb- has been 
forwarding the weekly charts of the tidal CUrves that are being registered on 
the automatic tide recorder at Margil, and thiS'is still being continued. 

The observations for the year commencing 18t January 1923 were re
duced by the method of harmonic analysis and tbe constants thus deduced 
were used in the computation of data for the Busrah tide-tables for 1925. 

Th6 tide pediotio1l8 for the 1925 tide-tables for Basrah as also 
for the Indian ports, were carried out with tlie aid or the tide-predicting 
machine at Dehra Diin. 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 Dun, 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, Bushire, Karachi, Bombay, Madras, 
Chittagong; Mergui, Dublat (Sagar Is',mo), Diamond Harbour, Kidder
pore, Elephant Point, Bhaunagar, Colombo, Rangoo~, .Marmagao and 
Triucomalee were prepared and despatched to the Hydrographer to the 
Admiralty by the end of May 1924. Similarly,. for the Hooghly river; 
to tbe Deputy Conservator of the Port of Calcut~ and to Messrs. Thomas 
Cook & Son in addition. ,Advance copies in mannscript fomi of the tidal 
predictions for the Hooghly river ,for the months of February, Marcb and 
Apri11926 were prepared .and despatched to the Port Officer, Calcutta. 

Tidal 'I"Ilgist:ratio1l8 at the ten observatories still working have been 
carried out satisfactorily, and will be continued during the coming 
year. During the past y8M' tbe following observatories wllre in
spected :-Port Blair, Rangoon and Kidderpore, In addition, a new 
tide-gauge was installed at Bassein and tidal registrations were restarted 
at this station after the lapse of 21 years, and will be continued till satis
factory data is obtained 011 w~ich the future predictions for Bassein can be 
based, and which, it is hoped, will enable mo~e accurate predictions 
being made. 

The following table sbows .the annual and decadal percentages 
of errors in the predicted times and heights of bi .. h and I te 

. . e OW .. wa r 
at the eIght stations wbere observations have been take 0 If 

. t· t'd n n se 
. regIs e:ng 1 e-gauges, from which it will be seen that the predictions 
f~r 1~_3 were as .accurate as_tbose carried out in tbe past under the 
direction of the National Physical Laboratory, Teddington.' 
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PERCENTAGE OF ERRORS IN PREDIC1'ED TIMES AND HEIGHTS. 

AT OPEN COAST STATIONS. AT R.IVERAIN STATIONS. 

,; IN TIllE. Iti HEIGHT. ,; IN TIM!D. IN HEIGHT. 
j c 

Within ~ Within Within oS Within T'o .l!! Within r. 
Ye&l'. CQ 16 Within of meo.n '" 15 8 of menn 

~ minutes 8 inch •• '0 minutes inches 0, range a' II Qf of .. of of range at 
.pring •• ~ springs. 

1 aetnJLl& actual •. 1 &elnal .. &elnals. 

- Z 
D.W.-L.W. K.W.=-... W. n.w.-I .. w Z R.W.-r.W. R.W.-L.W. B. w.-L. '" . 

1914 6 77 79 96 97 98 98 3 75 .67 71 65 92 84 
1915 6 82 82 98 98 96 96 3 76 66 78 67 94 92 
1916 6 81 82 96 97 96 99 3 81 68 78 62 98 87 
1917 6 75 72 96 98 96 97 3 78 65 69 84 911 88 
1918 6 88 811 97 97 97 96 3 76 68 66 65 90 89 

'1919 6 78 75 96 97 97 98 3 74 65 70 69 . 98 92 
, 1920 6 82 81 94 97 97 98 3 76 66 64 62 89 86 

1921 6 77 72 94 97 97 99 3 74 66 75 71 92 94 
1922 = 5 81 75 97 98 96 97 3' 78 66 71 78 92 95 
1923 5 78 71 98 96 96 95 i- 5\1 49 68 61 75 78 

-;-
. Average of 

79 77 96 97 - 97 97 7i 6i 70 65 ten years. ... ... 90 69 

Tide-predicting machin6.-The height curves and time charts 
for the 1925 tide-tables were completed on the machine by abo\lt 
the end of January 1924. The height curves and time charta for the 
1926 tide-tables are in hand at present and will, it is hoped, be .completed 
before the end of October 1924. 

E16cmcal 'l"egistration of height 0/ wate'1" at any- time in tidal 
p1'6diction.-A device was introduced by Dr. deGraafi' Hunter, which 
was fitted to the tide-predictiug machine designed by Lord Kelvin and 
Mr. Edward Roberts, which is now employed by the Survey of India at 
Dehra DUn, to reCord electrically on B chronograph the times at which 
successive prescribed heights of water are reached. The device may be 
found useful on other machines where vertical motion is recorded against 
time or other abspiasoo. 

A full explanation and an illustration of this device is contained in 
the Journal of Scientific Instruments, Vol. 1,_ No.8, May 1924. Copies 

-of the chart, r~cording the heights and times of high -and low-water at 
- Bombay for 1925 can be obtained from the Secretary, the Institute of 

l'hysics, 10, Essex Street, W. C. 2. ' 

Th~ tidal predictions for 1926 for the 40 Indian ports are being run 
oft' on the tide-predicting maChine, uaing the above device. 
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46. No. 17. Party.-Levelling.-Five detachments, threl 
single, one do~ble, one special, and a tertiary levelling group wer< 
e~ployed in the operations summarised below:-

. (a) In the Punjab, from Jhang to Multiin and fron 
PER'O'''L. Bahiiwalpur to Khiinpur. . 

010.,100""'". (.b) In Bornliay, from Nakhtriina 
lIa.jor A. H. Gwyn, I.A:, in charge. • 

01 ... IIOJlicm. Mota to Viramgiim, vta Riijkot. 
Mr. R. N. Ir.z ... d... (e) In Rtijputlina, from Miirwiir 
:: ~1!'i.!'l·S~~':i. Piili to Govardhanlii, via Barmer 

Upper Subordinate Service. and Jaisalmer., _ 
7 Offi'Z:.,. Suhordi .. ,. S...,i... These three lines form part of 
'll Oompatero. &0. . the l1ew level net of Irldia. 
66 pu"" tempo....., LeveIIero. 

(d) In Burma, for the Public Works Department 
(lrrigation).-
(1) from Kyaukse to Minzu 
(2) " YwakaiDggyi to Amarapura . 
(3) " Yewe to ·Meiktila 
(4) " KY'lUkse to ·Mandalay 

• (5)" Kyauktaga to Myitkyd 
(6) ." Dalanun to pazunmyaung 
(7) " MoulTllein to Pa- an • 
(8) " Moulmein to Wekali 
·(9) .. .Babukon to Kawmyatkyi 

(10) .. ~yaungbinzeik to Nlltchllung. 
(e) In Bombay, (special detachment), gravity survey near 

Khairpur Mira. 
'(I) In the Punjab, for the Sutlej VOlley Irrigation project, 

an extension of the "tertiary:" levelling net work 
in the Multiin, Montgomery and Lahore· districts, 
and in the Bahiwalpur State. . 

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

47. No. 19 Party.-Base Line Operationa.-No compa~ator 
PI.SO'."". h I' k d k Cia" I Officers.' or ase Ine ~or was un erta en 

O~ptain H. E. Roome, M.C .• R.E., by this. party during the year 
In chn'tJl'o to 21st OctolJer 1023. 

Lt.·Colonol H. MeO. Cowie; R.E., under report the personnel being 
in charge from :l'2ud O\!tober 19:!3 to 31st; , 

D,~13~d~b9;:;fI Hunt.,. Se. D .. M.A.. employeli at the Head Quarter 
F. I.R". P., to ohargu from lot to lith Offices of the Geodetic Branch, 
ApnllD:!4. 

Captain O. Slater. )(,0 •• R.E., i. charg. Survey of India 
from l:!tb Apnll924. • 

Lower 8ubordinct. Service. . 
1 Magnetio O_ner. 
lS ..... .qor. 



PART _ a.-OFFICE WORK. 

-, 
I.-HEAD QUARTER OFFICES. 

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

Lt • .coL l!.O'C. TaudY. D.S.O., O.D.E., D.E., flout 19th Deoembe. 1928 to !fith 

{

Lt.:COL A. A. AfoHarg, D.S.O., R.E., up to 18th D ..... ber 19S11. 

DIREOTOR Febraary 1924. 
- Lt..Col. F. F. Route., D.S.O., 1 • .1.., from 26th F.bra&.y to 30th March 19M. 

Col. R. Wood, R.E., from 3lot March im. 

48. Brief reports 

PSBSONNeL. 

ma.. Ii OJlil: .... 
Mr. Pmm&daraDj&n Ray, B.S. 

of the work carried out during the year 
. under l'eview in the six offices' administered 

hy the Map Publication Office are given in 
paras. 50 to ,54, 64, 73 nnd 74. 

, 
49. ,The classes of maps for the publication of which the Head 

Quarter Offices are responsible are ss follows:- _ • 

(0;) Topographical maps on the one-inch scale. 

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

(i; ) 

(d) 

Topographical maps on the quarter.inch· scale. 

. (i)' Geographical maps nn the 1:1~000,000 
~ '(about 1 inch = 16 miles). . 

scale 

(ii) La Carte Internationale du Monde on the 
1:1,000,000 (about 1 inch = 16 mile.). 

(e) Geographical maps on the 1:2,000,000 scale (about 
1 inch'':'" 32 miles). • 

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

(0) Special maps. 

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

• 
(a) Topographical maps on the one-inch Bcale.- During 

tIie year 187 modern sheets have been published. The General Staff 
have no:" decided to treat this. series as the tactical map of I~dja, 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-in~h public sheets, and 

the following table gives the output of these sheets since the 

modern topographical surveys were begun:~ 

.NO»DEB OFON£·lNCH SHEETS PUBLISHED. 

Year! of publioo.tiOD. Northern Southern Ell.8tern I Bnl"11l& Totals Circle. Circle. Circle. Circle. 

1906-16 ... ... ... 618 314 368 53 1,190 
1916-16 ... ... ... 85 69 60 204 
1916-17 23 .40 22 ru 85 ... . .. ... 

~r: . 1917-18 ... . . ... 18 12 13 43 
1918-19 32 19 6 ~;l~ 67 ... ... ... l!.a . 1919-20 ... ... ... 15 37 62 

U 
104 

1920-21 ... . .. ... I. 11 19 1l 45 . 
1921-22 ... . .. ... 20 46 29 

'] 
96 

1922-28 ... ... ... 32 38 18 88 
1928-24 ... . .. ... 62· 71 89 15 187 

Tolal publisbed ... 820 657 t284 S337 2,098 
Probeble number of one·inch .heets which 

will not be published OwioJ, to the area 
covered by tbem baing in uded in the 
programme for 8urvOy and publication 

9ll 664 978 195 1,948 on the b&If-inch lIC&Ie ... '--
Approximate, number rema.ining for 

publica.tion ' .. 421 808 490 623 2,172 
APtro::r.imate numbe~ of 'pubUc one-inoh 

2,162 2,029 9~2 I,OM 6,218 • eeta in India ... . .. 

• Tn additioD 3 one.inoh .heets have been published on the 9-inch 8C&1e. 

t Excluding 322 abeota of the Burma Oircle. . 
Including 1122 oheela p.bliBl104 in 1900-28. . ' • 

In addition to the ahove, preliminary eqitions (in 'COlours) of 20 

one-inch sheets, prepared from modern revenue surveys, have bee'n 

. published during the year pending their topographical revision. One 

provisio~al issue of a. one-inch sheet has also been published during' 

the year. 

27 modern one-inch, 11 preliminary editions, 1 pro~ional issue of 

one-inch, and 60 old style one-inch sheets have been reprinted during 
the year. 

(b) Topographical maPI!I on the half-inoh soale.-Index 

map No. 3 at the end of this report shows the progress made in the 

pUblication I of the modern half-inch public sheets. This series, which 

was commenced in 1914, is nO longer treated as the !actical map of India. 

Most of the sheet. published up to date are reductions from the one

inch map, but others are froD! direct half-inch surveys. 
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The foilowing table gives lIhe output of these sheets:-

Nm.rnEll OP HALF·mcu SlIEET8 PllDLI8HBD. 

Yeara of publication. Dmwnfrom Surveyed on component 
one-inch half-inch Total. 
sheeta. scale. 

1914·16 ... ... ... . .. I 1 • '1 
1916-16 ... ... ... 21 4 26 
1916·17 ... '" ... 60 . 6 66 
1917-18 ... ... . .. 69 6 66 
1918-19 ... . .. . .. 26 4 30 
1919-20 ... . .. . '" 31 8 39 
1920·21 ... ... . .. 69 2 61 
1921-22 ... ... . .. 75 7, 82 
1922-23 ... ... ' .. 6~ 4 , 66 
1923·24 ... ... . .. 68 24 911 

Totals ... , "1 I 66 I 607 

Al?proxinlate total number of h~:\ 
\ ·1 mch sheelB in India , .. 1,630 

12 modern public half·inch sheets haTe been reprinted during the year. 
. (0) Topographical maps on the. quarter-inch scale.

Theee maps are prepared in "degree" sheets which include 1° of 
latitude and 1° of longitude, i.e., the area covered by 16 one·inch 
'sheets, or 4 half·inch sheets. . '. 

Index map No. ,4 Itt the end of this report shows the progress 
made in the publication ,'of the modern q1lllrt-er·inch public sheets. 

The following table gives the output of these sheets:-

NlJl[Bp. OF c4DBOREB".SBBBT8 PUDLl8JDD. 

Yean of publication. N ortbern I Southern I Eastem 
Cirola. Circle. Circle. 

1911-16 10 , 8 10 ... . .. 
. 11116-16 ... ... ... 1 4 
1916·17 ... ... 1 ... S 
1917-18 ... ... ... . .. 4 
1918·19 ... ... . .. 3 8 
1919·20 ... ... 4 . .. 4 
1920-21 ... ... 1 . .. 
1921-22 ... ... I ' 3 .6 
1922-2:1 ... ... 10 8 2 
1923·24 ... . .. If 8 " 

• 
Total. ... 40 31 26· 

, 

. 
Ap~xi~u.te n~mber of l'degreelJ 

: It eete lU Ind,.... . .. , 170 140 76 

• Ezolud81 20 Iheets of the Batma. OU'(!le. 
t .... - 20 _ publi8hod iD 1911-28. 

I Bunua I Total. Oirale. 

d 28 

!!! 6 

=.' 4 
~jij 4 
.sSg 11 

g' 8 
1 

10 
20 

8 28 

23t 119 

66 460 

-
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8 preliminary sheets in colours from comparatively modern 
surveys have been published and 20 modern and 2 p~eliminary .sheets 

are at press. 
In addition to the above, 4 modern, 3 preliminary and 17 provi

sional public qllarter-inch sheets have b~en reprinted duriug the year. 

(d) ·Geographical Maps on the 1 :1,000,000 scale_-(i) The 
'India and Adjacent Countries" Series (Vide Index map No. 5).
During the year no neW sheet of this series has been published, but 
9 sheets have been reprinted. -

(ii) La. Carte Interna.tionale 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. . 

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

(/) 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. 

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

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

Maps of • Calcutta and Surrounding Country' (scale one inch = 

one mile), • Secunderilbiid and Boliirum' (scale three inches = one mile) 
and • Benares and Environs'. (scale four inches = one mile)' have heen 
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 seale three inches =one mile has also 
been reprinted. 

Numerons apecial .maps have also been prepared and printed for 
the Army, for LOM! 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 
nil topogrnp\ticnl maps supplied to the military have to be surprinted 
with a mesh showing one-minute squares. . 
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50. Map Record and Issue 01llce.-During the year sales 
to the public again showed a steady increase over previous years. 

The Catalogue was reprinted after being brought up to date 1st 
JnIy 1924. -

The re-organization of the record room continued.· Up to date 
5,206 steel and asbestos, Or entirely steel shelves have been completed. 
The racks are connected by expanded steel galleries. The whole 
installation is fire proof and lighted by electricity . 

. 980,132 maps, plans and diagrams valued at Bs. 4,4'1,'110 were 
issued during the year as compared with 359,917 'valued at Rs. 2,11,014 
issued in 1913-14. 

The Branch Office formerly at No.5, Esplanade East, has heen 
removed permanently to the Government Central Book DepOt, No.8, 

. Hastings Street, Calcn tta. 

Issues.-FRoH rIlE MAP RECORD AND ISSUE OFFICII. 

ONCASXPAY· 
OBBoOK~S- lIENT (TO Ptu-
l'l!R (TO GoVEliB- VA'l'E lIrnIVI- FRn ISS17EB. TOTAL. 
YENT OFFICLU.8). DUALS AND 

MAP AOENTS). 
~EAB. 

Numbft Num- Num- Number 
of. Value ber of Value ber of VlIlue of Value 

Printed Ro. Printed Rs. Printed Ro. Prlnte4 !II. 
Copi ... Copiea • Copieo. Copl ... 

... 
r Depart-

meDtal 
159,17! 1,740.903 64,361 97.391 62,667 89,363 276,10 3,61,66& 

Mapa. 

1_ Extra-
depart-
mental 

Publica- 516,017 66,538 173,t61 10.1li9 14,847 3,768 704,026 86,056 
tiODS. --

Total ... 675,196 51,41.441 287,522 1,13,168 67,414 98,111 980,181 4,47,710 

1922·23· Total ... • 894'64~ 2,96,909 219'74i 83.724 64,073 82,170 1,178,461 4,63.463 

1921.22· Total ... 1,222,832 2,10,510 104,760 62,076 67,812 68,903 1,395.394 3,41,488 

. .. . . 
Total numbe. of reqwsltione and enqumee ... elved 111 the Map Record and Inu • 

08ice:- I 
Yea. 1921-22 

II 1922.23 

.. 1923-24 
... ' 

8,868 
8,860 

9,803 
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Table IIl.-publications received in Map Record & Issue Office. 
during the year 1923-24. - -

A.-From the Ca.lcutta Printing Offices, (including the 
Engraving Office). -____ ------~~~~~--r---~.---

NlJIIDER OF 1_ 
DIPFl!1U<lIT 

HAPS OFEAOR 
CLASS RJlOEIVl!D. Number of -

.beet. Valae. Class of Maps. Scale. 
Ne.w - Re.-int. prlilted. 

Publica- ana' New 
tiona. Editions. 

DEPARTMENTAL. 
GENERAL-MAPS. 

M.p.ofIndia _.. ... Varioue 

GEOGRAPmOAL MAPS. 
,Map of India and Adjocent 1"=:32mile. 

Coontriea. 
Southern Aei'- Serie. 1:2,000,000 
India and Adjacent Conutrie. 1:1,000,000 

Beries. 
La Carte ltlternationalsdu Monde 1:1,000,000 

TOpOGRApmOAL MAPS. 
QUl\l'ter-incb, (Modem) ". 1"=4 miles 

Do. (P1Oly.) __ . 1"=4 mile. 
Do. (provl.)... . •. 1'=-4 mU •• 

Half-inch, (Modem) ..• . •• 1'=2 mile. 
Do. (Prely.) __ . . •. 1"=2 mile. 

One.inob, (Modern) __ . .'. 1,,=1 mUe 
Do. _ (p,.ly.) __ ••• 1"=1 mile 
Do. (provl.) .. , ... 1"=1 mile 

Old Style .1,eote ... ... Various 

SPEOIAL MAPS. 
-Diomet Mapa ... ... 1"-4 miles 
Administration Report Mopa ... 1"=8 mil .. 
Provinoial Maps ... ... Various 
Plans of Cities and Cantonment.... Variou. 
Index Mapa ..• ••• V &rioue 
MilceWmeouB Mapa ... no V mous 

2 

1 

33 
8 

98 

166 
20 
I 

1 
2 
2 

26 

5 

1 
9 

1 

• 26 
8 

17 
16 

88 
11 
1 

60 

6 
2 
2 

12 
26 

16,750 

2,046 
3,550 

3.0 

24,260 
3,400 
3,750 

42,;;86 

67,537 
8,121; 

6.0 
6,076 

705 
1,838 
1,310 
6,1.0 

29,581 

JU. 
3,485 

6,135 
0,100 

360 

35,8117 
6,100 
6,475 

1,27,365 

99,969 
12,187 

776 
9,621 

... 
262 

3,602 
3,145 
1,670 

22,028 

Total ... , I 360 I - 234 I 218,66113,41,969 

- EXTRA-DEPARTMENTAL. 
_.Mapa ••. ... ... Various 27. 43 134,71l1 \ 42,436 

1'1 .... and Diagrams -.. _ .. Varioua 264 13 163,998 11,927 
-D1uatretiODB ... . .. . ..... 201 I 92,138 90,402 
Misca1laneous '" ... .. .... 81 41 269,170 10,841 

Total .. ·1 ..... , I 8111 98 I 64o.018J 85,606 

Grand Total .. I ...... I 1.171 332
1 858,6!!! 4,27,602 

B. From the Geodetic Branch, Survey of India, Debra DUn. 

Various . _"I Various 1 16/ 131 1,910 I 3,670 

C. LETTERPRESS. 
1. S.urvey of India General Report, 1922-23.. PM R •• JI_ 
2. Band-book .o! Topography, Chapter IV, 1924. PM Be. 1. 
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51; No.1 (Head Quarters) Drawing 01lice.-The organiza-
PS .... NNBL. tion of the office remained practi-

Clus I O.fficer. cally the same 8S InDt year, with 1r!r. J. Prasad, B.B., in cha.r,e. 
CI4a n OJliur.. the exception that the Imperial· 

Mr. P. Willia.... St d rd M . S .. Abbwlh Chander Bose. an a appmg ection, which' 
:: ~: :'~;"'ter: was directly under the administrative 
" Pri~ N.~ Sur • . 
" A.m&r Kmlma Mitro, control of the Director, Map Publica.-
JJ F. B. KitcheD. t' I d 'th t!i " Mun.hi LaI. B.A. lOn, was pace ,WI e eet from tbe 
" H. T. Bughel:. 29 d J d 'th .. P. C. Mitra, B.A. ~n anuary, un er e supervision 

Upper 8.bordiMte 8....,;... &lid ·orders of the Officer in charge, 1 Oflicor. 
No.1 Drawing Office. 

The work carried out.by the various sections was as follows :
(1) The Oompilation 8eotion.-

(a) .. La Carte Internationale du Moude aU l:il,OOO,OOO·".-Eight 
sheets were reported in' haud last year and one new 
sheet was taken up tbis year. Of the nine sheets,' 
three have been completed and sent in for publica
tion. Contour patterns of two sheets bave been 
completed and sent .to the Engraving Office. Of the 
remaining four, colour pattern of one sheet, j:ontour 
patterns of two sheets and preliminary compilation 
of one sheet 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 ~sia Series, scale 1: 2,000,000.-Of 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 sbeet are in 
hand. No new sheet was taken up this year. 

(0) . India .and A,djacent Countries, scale 1: 4,OOO,OOO.-Pre
paration of various colour patterns is in hand. 

(d) Miscellaneous.-
(i) Colour patterns of the new 50·mile Wall Map 

of India are under preparation. 
(ii) Black prints of plane-table sections of 33 sheets 

have heen pasted together for supply of blue 
prints to various parties. . 

(iii) Three Height Indica.tor Scales Bnd five originals 
of line blocks for Chapter VIII of the Handbook 
of Topography have been prepared. 

(ill) Indexes on different scales have been brought 
. up to date for various reports. 
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(2) The OM-Millionth Section.-
Co;) Engraved editions.-Nine sheets were reported in hand at 

the close of the last year and two new sheets were, taken 
in hand during tbe 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 Officll, contour 
pattem of one, outline pattems of' three and pre
liminary outline pattern of one are onder preparation 
lind compilation charta 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. 

(c) Reprints.-Origiuals of three sheets have been brought 
up to date and sent to press for reprint. This jncludes 
one reported in hand at tbe close of the last year. 

(3) The QWII1'ur·lnch Section.-
(0;) Original compilation and drawiug.-At the end of tbe 

last ye,ar there were three quarter-inch sheets in band; 
one new sheet has been taken up during the year 
under report. Of these, tbree 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 the 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 band. 

(e) Tbe drawing and hill-shading of the" Vivid Map of India" 
on the 16·mile scale were completed and the map waS 
sent for exhihition at the British Empire Exhibition. 

Cd) The teprint of the Catalogue of Maps was taken up aid the' 
various originals and colour pattems for all the indexes 
and the letterpress were brought up to date and Bent 
in for pUblication. , 



• 
OFFICE WORK.-HEAD QUARTER OFFIOES. 

(8) , Originals and colour patterns o~ ~e indexes and the letter
press for the Burma map catalogue have been prepared 
and sent to press, -

.(4) The ~epri1'l.t iSection.-
(a) 2'6 old style one-inch aheets (including '1 in hand at the 

close of the last year), 2'1 mod,ern one-inch sheete 
(including 9 of last yeD.r~ and 10 half-inch sheets have 
been brought up to date and sent to. press for 
reprint; 4 old style, and 2 modem one-inch and one 

. quarter-inch sheets still remain in hand. 
(b) Symbols on originals of 13 modem sheets have been 

modernised for future editions. ' 
(0) 14 provisional quarter-jnchsheets compiled from Indian 

Atlas material and 1 preUntinary sheet have been brought 
up to date and Bent to press for reprint; 1 prelim~arl 
sheet is in hand. 

(d) Miscellaneous,-
(i) The 64-mile Railway Map of India bas been . , 

brought up to .date and sent in for reprint. 
(ii) 2 Indian Atlaa sheets and 23 miscellaneous maps 

(iI'clud[ng 6 in hand at the close of last year) 
have been prepared. and brought up to date 
and sent to press. 5 miscellaneous maps are 
still in hand. 

(5) The Mapping Section.-
(a) 24 modern topographical sheets (iDcludi;'g 2 in hand' of 

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

(b). Corrections have been carried out on the orig~nals of 172 
sheets on various scale~ before publication. 

(0) Press order proof corrections have been carried out on 
the ori~als of 220 modem 'topographical sheets 

, including 2 in hand of last year. " 
(d) 3'1 fair and print· original sheets and the colour patterns, 

tint originals, &c, of various special maps (including 4 , 
. in hand of last year) have been completed and sent to 

pres&. These include, map~ prepared for various 
Government and CommlU'cial Departments. Two cases 
are still in hand. 
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(e) The new one-minute mesh for the General Staff has been 
, inserted by hand on 160 printed copies of modern 

shee'ts on various scales. Mesh o~iginals for 184 sheets 
on different scales, as also for 7 miscellaneous maps 

have been prepared. 

(6) The Office Oopy 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 heen prepared 

during the year. 
(b) The areas of 278 newly published one-inch and half-inch 

sheets have been checked against the Anxiliary TlLbles 

and entered in the Area Register. 
(c) The miscellaneous work of this se~tion includes-

(i) supply of authenticated copies of revenue and historical 
maps, revenue data from field books and otber records 
to officials and private. persons, 

(ii) the preparation of complete ,sets of maps of the Districts 
and States of India and Burma in order to bring,the 
" office copies" thereof up to date by references to the 
various Local GQvernments. ' 

(7) Tile E:tJamini:ng Section.-
Thia section is responsible for the, examination of the sheete drawn 

by other aections in the office. 165 caBeS pertaining to 274 sheets 
have been examined during the year, including 6 Cases pertaining to 
6 aheets in hand from last year; 13 cases p6rtaining to 13 sbeete 

remain in hand. 
In addition to the above curre,',t work this Bection 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 houndary 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, dr,\fted and examined proofs of correction slips to 

- the different chapters of the Handbook of Topography, Conventional 
Signs, Type Table, &c. The aJphabetical index to names for the 
new 50-mile Wall Map of India which waa in hand last year has 
also heen completed during the year. 
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(8) The imperial Standard Mapping Sectio".n.-
This sootion has been employed on the fair-mapping of the preli

minary editions of one,inch sheets, compiled fro,m modern revenue 
survey material and has completed them .from· old material where no 
modern work is availii.ble. . 

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 Yllar 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 sbeets fair-mapped but not completed, aa the material was received 
too late, and 4 aheets still re~~ in hand pending receipt of material. 

An area of 235 square miles in the Jherrii coal field area has been 
reduced from modern revenue material, and 325 square miles in the 
B8.niganj 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 01llce.-(I) E'n{}'I"aving Section.-During the 

Po .... ""o.. year under report this section has 
ClMsI o,q;c.... . • 

Mr. J. PnIIIAl, R.B., in charge. been employed In the' following :-

. (a) India &: Adjacent COvlIItrUs . ..:....scaie 1 : 1,000,000. 
Out of the seven sheets in hand last year, One 

has been sent in for publication, another "lVill be' 
sent in very shortly, two are in final stages and 
two still in hand. One projected last year is await. 
ing material. . ' 

(b) ,La Ca,·te International. du Monde-Scale 1: 1,000,000. 
Two eheets 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 still in hand. 

(0) Sout/1RIr'n 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 completed ehortly. 
Two sheets (Bombay' and Brehmaputra') completed 
and under examination. One (Delhi) nearing com
pletion and three sheets (Koko Nor, Kashmir and 
Calcutta) are in hand. 
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The miscellaneous work has, as usual, heen rather heavy. 
A "WatTallt of Appointment" plate was engraved for 
H. E. the Viceroy. Offif!6 copy corr~ctions have 
been earried out on maps of India on various scales 
and on the map 'of Calcutta on six-inch and .three
inch scales. The conventional signs and gnide card 
plates have been added to. 4Jl the one inch = 32 
miles indexes have been corrected and brought up to 
date for the catalogue, and - a' large number of rack 
number- lahels have been - hand-printed for the Map 

• Record' and Issue Office: Six steel "male dies" for 
the preparation of matrices for conventional sign 
stamps have been engraved. The compilation of the
insets -and a new revised colour scheme for the Wall 
Map of India continued throughout- the year. Two 
new tin~ plates Nos. 41 and 41A have been 
engraved for the Photo.-Litho. Office. 

(2) Goppe'l' Plate P'I'inting Section.-lO,934 impressions were 
puHed ~uring ~e year, against 29,191 during the 
preceding year. 35 per cent. of this represents extra
departmental work such as' photogravures, . commission' 
forms, &c. Of the' departmental wor!!:, 30 per cent. were 
scales and the rest art paper prints 'from various plates: 
During the year there was a grellot fall in the demand 
for photogravures, scales, commission forms and charts. . 

The Electro-typing Section dealt with 56 plates. 
53. Photo.-Litho. Office.-The out·turn of the. office, as can' 

PERSONNEL. be seen' from the accompanying 
CI ... 10ffiur" tables, is smaller than last year, 

Major F. J. ~[. King. R.E., in charge to which was an exceptional .one owing 
97th Ma,ign. . 

CaptaiD T. M. M. P,nDer,R.E., in chorge' to the lal'ge number of maps 
from S8th MaJ1U2i. 

. reprinted for mobilization purposes, 
but it is very much the- same as the year before as regards the number 

. of departmental sheets printed, vide Table A, column 4. 
What does, however, show a marked decrease is the amount of 

. extra-depal'tmenta) work done. This is largely due to the general 
. -. retren~hment and economy that was practised throughout every depart
- - mentm the course of the last year .. The only branches that show an 

increase are the' Type Section and the. Process Engraving Seef n 
vide Table B,co\umns 3 and 7. - 10 
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The cost of the office again shows a slight reduction. 
The. outstanding innovation throughout the year was the intro

dnction of the minute mesh on maps of military areas, and the di/li
culties in registration encounterl,d in surprinting the mesp on to sheets 
that had been for some 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. 

TABLE A.-WHOLE PHOTO.-LlTHO. OFFICE. 

1 . 2 3 4 I 0 I 6 -
N1llIBlm OP >uPS PlUNTBI>. 

. 
Value of . 

Year. 'Cost of Ollt-turn at ofllce. lJepart- I Other than I ofB<;.e rates. - mental. Departmental. . Total. . 
- R •. III. 

1921-22 3,03,038 02 31,63ii 666 2.993 3.~9 

1922-23 2.6-1.416 6,71,286 966 2,760 3,;16 

1923·24 2.63,502 4.56,368 661 2,016 2,677 . 
• Does not mclude cost of cheJDlu, paper, &0., obtamed from England. 

TAJ3LE B.-LITHO. BRANCH. . , 

1 . 2 3 4 6 i 
• 

Number of ~1DIlber of Number o~ TnB SsanON 017T-TUlIl'I'. 
Year. impressions half-lone line-bl~.k . . .. 

pulled in . ~B impre&Slon Pages or ltams Copxes Impre&8IODI 
Litho. Branch. pulled.. pulled. published. I priDted. I pulled. 

1921-22 3,643,4~O 90,633 746,670 2,864 933,391 1,766,319 

1922-23 <W ... ~ 51,O~9 328,628 2,81. 1,026,900 1,693,606 

1923-24 2,670,351 92,257 182,540 2,599 1,098.138 1,915,327 

TABLE C.-PHOTO. BRANCH. 

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

Negativ .. 6,894 0.604 6.316 

Zinc platea ;,393 ;,018 6,688 

Photogravure platea ... 

} Half-to .. e blocks 473 603 820 

Line blocks 
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54. Mathematioal Instrument Ofllce.-During the year 

PBB&OXlf". from 1st April 1923 to 31st March 
IIr. S. W_, in charge. 1924, there was a decrease in the 

demands made on this office for supply of instruments,-and also in the 
value of work done in the workshop (vide items rand 6 in the statement 
under para. 2 below). The store made a profit of Rs." 26,348 against 
Rs. 63,358 in 1922-23, and the workshop Rs. 43,313 against Rs. 39,'118 
in 1922-23. The establishment was retrenched as per item 10, of the 
statement below with a view to effect econom~. 

2. The following comparative statement shows the figures for the 

last 3 years :-

1921-22. 1922-23. 1928·24. 

R.. R.. Rs. 
I. Total value of .1ore. iaBued to Public 5,32,168 6,25,953 "4,46,559 

0111 ..... shown in Ib~ Profit and Lo .. 
ltatements. 

2. Valuo of repairs 10 inatrumenta received 1,18,445 1,10,010 1,56.682 
fl'om Publio Offices fOl' repairs, and 
returned in serviceable condition. 

3. Value of iustrwDonts received from 58,743 83,933 54,824 
. Government Offioel as no longer 

requirtd. 
"4. Booli value of Ibe atoek of instruments, 6,91,499 .,76,844 5,14.985 "'c., in the Servi .... ble 8tore. 

D. Book value of the.tock of instruments, I,So,846 " 1,26,616 1,11,113 
.tc., in the Rep.u-abl. Store. 

6. Tetal value of work done m the Work· 4,20,408 .. 89,329 3,911,0'111 
.hop. 

1. Valuo of instrumenta manufactured in 1,76,123 1,68,o~8 1,14,6'17 
the Worksbop for s..rn-ble Btore. 

8. Value of instrument. purehaaed locaIly 11,296 22,840 13,034 
9r Value of instruments and materials ob- 4,08,016 S,20,650 1.4'1,'123 

tsined from England tbroogh the 
Director General, India Store Depart-
ment. , 

10. Average No. of employ ... and their pay { No. 628 No, ;;;;4 No, 402 
inoluding pension Duntribution. Rs. 1,93,658 Re. 1,88,009 Rs 1 5'1 nBO , , , .. 

3. During the year the stocks of the Serviceable, Repairable and . 
MaterioJ Stores were taken twice as !lsual and the discrepancies found 
were duly adjusted. Also a good deal of surplus lind 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 01D.ce.-Computations on Il Il\rge scale were 

"'_""EL. carried out this year at the reo ~ 
CI4<, IO§i..... quest of extra·departmental officers. 

Dr. J. deGraall B_, M.A., Sc.D., 
F. !n,!. P., in oha.r,o. Special mention may be made, in 

Mr. Mulomdanal1da Aeba1'ya, Head Com. this connection, of a requisition for 
1"'* ODd 11 other - computers ODd 2 tId' t lUDior computers. . rec angn ar- co·or rna es of about 

3,000 points' from the military authorities and _ of two others, 
requiring h6/l>VY computations, for the construction of maps on two. 
centred and three·centred asimuthal projections for the Chief of the 
General Staff. In addition to the above, multifarious computations, 
for charls (9 in number), for deduciug adjustment corrections graphi. 
cally, to be applied to the pendant series of triangulation in Burma, 
for aneroid heights, for grid co-ordinates, for plumb·line de1!ections on 
Helmer1i spheroid, were carried out. 

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

The pre,p"ration 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 forlll of geoid (sea level surface) which was deduced last year 
and exhibited by means of contours. on' a -rir map was rsdrawn this 
year showing the elevation of ge!>id abo_ve Helmerl·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 
. Auxiliary Tables of the Survey of India is still in progress. A full 

edition of Parl II as well as that of Part III has been printed. 
Besides numerous requisitions for magnetic data, nearly 220 

requisitions ~or various data from departmental and non·departmental 
offieere were complied with. 

Triangulation pamphlets were compiled for 67 sheets. These 
inclUde both Mesopotamian Triangulation and Turco·Persian Boundary 
Commission work. 45 degree sheets have been printed olf in 
pamphlet form during the year. 
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Jfagnetic Survey.-The magnetic oper;tions" except at the 
Debra DiiD observatol'f, ~ere ,suspended in October 1923, when the 
TOUllgoo 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 tbroughout the year at the Debra Dun observatory 
and daily absolute observations were taken bJ; tbe observer in charge. 

The results of the observaiions at th.e Dehra D~, Toungoo, 
Barrackpore, Kodaikilnal and Alibitg observatories, repeat and field stations, 
reduced to the epochs 1909'0 and 1920'0 are now under pUblication. 

MEAN VALUES OF MAGNETIC ELEHENTS AT THE DURA DUN OBSERVATORY 

FOR THE YEAR 1923. 

Latitude Deolin.· Horizontal Vertical Name. and Dip. -tion., Force. Force. Longitude • 
• . 

• , • • , • , 
O. G'-S. O. G. S. 

. 
( 80 19 19 N 1 

Dehra Dnn ... t 78 19 E J 
46 12'6N 1 SS'6E " 0'S2926 0'88168 . 8 

, Qbs6'1'11atorie8.-Meteorological observations were cont1nued as 
usual; the Omori Seismograph was in operation throughout the year 
and recorded 13 earthquakes. 

Photographs of the SUIl were taken on 2'19 days. Photographs 
. for 43 days could not ,be taken on account of repairing the dome; 
IIlld for the remaining days of the year the sun was invisible, 

Pr686'1"11ati~n of Trigonometrical Stations.-58'1 stations j'Vere 
repaired. by district officers at a cost of Rs. 3,607. Out 'of 360 districts 
from which reports were due, 38 failed to make returns. 

56. No.2 (Debra) Drawing Omce.-During the year the 
PERSON"EL. work of this 'office was carried on 

01 .. , IOj/ic.... by six sections. The Stein section Major W. E. Perry, M.e., R.E., in cba.rgo 
to 16th Jul1192~. having completed and sent to() 

cu.", U Offi"..;. 
Mr. H. P. D. Horton, .. ehRrge from l;-th press the last of the special maps 

JoI,19"--4. It 
)(r. H. B. Simon.. S own as in hond in the previous 
" RamG> Pl'88II.d Ra.y, B.A. b j' h d . 
.. Dhirendm N.th Bnnerji, L,O.E. year, was a 0 IS e In the beginning 

U_r .subordinat • .sert·i... of December 1923. 
2 omoen. 
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The Triangu!aticm' Ohart and Oantonment Section.-Deals witll 
the fair·dra1!ing of triangulation, le"elling and index charts, . and the 
publication, reprint and correction of cantonment plans. In nddition to 
the ordinary work of this section, "of the 15 forest maps of Indian 
States received for pUblication at the end of IlISt year, lind shown 
ail in hand, the accessory work on 10 of them. was completed, and 
they have· been published. Twenty-nine miscellaneous maps, charts and 
diagrams were also completed, and 889 sheets of cantonment plans, 
band-coloured. 

The .compilation Section.-Deals with the compilation and fair
mapping of geographical maps on different scales. The fair sheet 
on scale 11M viz. No. 101 "(Yunnanfu) shown as in hand last year 
is nearing completion. Another sheet of this. series, viz. No. 91 (Batang), 

-which was received from the Map Publication Office at Calcutta for the 
insertion of some' new work, was completed accordingly and returned. 
The rough compilation of the 4 sheets on scale 11M viz. Nos. 92 (Bhamo), 
101 (Ningsiafu), 108 (Kungchangfu) and 109 (Chengtu) shown as in 
hand last year, together with, that of another received during tbis year 
viz. No. no (Kweiyang) is procsilding. The rough' compilation of the 
Yunnan outline sheet on scale 112M sbown as in hand last year, and 
the Kashmir 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 maps viz. Nos. 71 NE, BE, 
77 NW, SW and NE have been collected, 3 outline sheets Nos. 7I NE, 
SE and 77 NW are being fair-mapped, and the rough compilation' 
of the 2 remaining outline sheets and of all tbe contour sheets has 
been comm~nced. A new' quarter-inch sheet 'Viz. No. 85 P has been 

• taken up during the year and is in hand. The etump-shading of two 
. sheete was taken up during' the year and eompleted. In addltion, 
this section supplied some plotted sheete and maps for the use of the 
last Mount Everest party. 

Quarter-inch and Miscellaneo1f8 Section.-As the half· inch 
sheets allo'tted to this, originally the half-inch, ~ection we~e complpted 
last year, the section dealt with quarter-inch and other miscellaneous 
work during th~ year. The fair-mapping of the r~m"ining cantonment 
plan~ viz. 11 of Bangalore and one of Abbottiibiid, shown as in hand 
last year was completed and the plans sent in for pUblication. The 
stomp-shading of one half-inch sheet shown as in hand last year has 
been completed. Seven quarter-inch sheets were taken np .during ~be 
year; of these, 4 viz.' Nos. 72 M, 77 K and 0 and 85 0 are n~armg 
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completion, and the remainder viz. "Nos. 85 I and J and 86 D, t'aken 
up lately, are' in hand. In addition, the section, dealt with 264 
miscellaneous maps, diagrams and charts and completed 261, leaving 
the balance in hand. ' 

The lhamining Section.-Examines the majority of the 
important sheets drawn in this office. 529 sheets have been examined 
during tbe year (incinding the 22 sheets shown as in hand last year) 
and 5 sbeete are under examination. 

The Sutlej Valley Projeot Section.-=Deals with the fair· 
drawing of levelling charts, (showing spot heighte. and cpntours) for 
~he Sutlej Valley Irrigation' project of the Punjab Government. 130 
sheets shown as the balance in hand last year have' all been completed 
and sent to' press. Materials for 321 sheets (levelled during the 
s,eason 1923·24) have been received during the year;'of these, 39 sheets 
have been completed and sent to press, leaving a balance ~f 282 sheete 
in hand. 

The Map &cord Seotion.-Deals 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 to the public and for depart· 
mental use, and deals with all correspondence on this subject. -

\ 

Swmmary OJ the worl, of the office during the year 191J3·£4. 

Balance Balan .. 
of Sheets Sheets of sheets 

. 
CI ... of map •• sheela received aent 10 in hand 

RIilIURKS. on lst in press in on lst 
O.lober 1928·24. 1928·24. October 
1928. - 1924. 

. 
I 

I 
Triangulation charts ... 12 15 19 8 

Levelling charta ... 2 1 2 1 

Index charta to illuall"llie 1 8 4 ... 
reports. 

• -
Canlonment plans for pub. 

lico.tion. . 
76 118 180 68 

Cantonmenl plana for cor. 20 140 160( .. ) ... (a) Oorrection • 
reotion. oa.rriec1out inboth 

originaJs and 

, Cantomnon" 
, office copies. 

pla.nl fair. 12 12 
~wing. 

... . .. 
; 
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Swtn'1Mlr'/l of the work of the ojJice dwring the yea,,. 1gea.e4--( conc1d.}. 

Balan.e 
of Shoels 

Cl ... ~ of map •. sheet. received 
olll.t in . Oetober 1928·24. 
1928. . 

Fore.t maps 01 Indian 15 6 
Stalea for publioalion. 

Miseell&neone mapa, .barIs 4 289 
and diBgiBlllB. 

Colonr guides ,of .BIltoll-
ment and other maps. 

202 226 

Quarter·iDch sheela ... , ... 8 

Sutlej V!'Uey project level 180. 821 
and contour charis, Beale 
4 inch •• = 1 mile. 

GEOG RAP:EUCAL -
MAPS. 

F&ir shee", 80ale l/M ... 1 1 

Rough 
·1/M. 

compila.tion, Bcale '4 1 

Rough compila.tion t scale 1. ... 
1/2114. -

Stump·eheding, various 1 2 
ecales. 

Sir H, H. Haydell'. Tibet 1 ... 
map. 

Mapa of Tibet, soa1e 1 inch ... 8 
=8 mil .. , f&ir sheets, out· 
line. 

Rough compilation, outline ... 5 
sheeta. 

Rough compllation, contour 
i 

6 ... 
ehee .... 

Sir Aurel Stein'. explor ... 1 ... 
tiona in Ohinees· Turkia· 
IIID .... a Kansu in 1900; 
01, 1906-{)8 and 1918-
15, 'for pnblic&UoIl On 
2/114 scale, 

. 

BalaDce 
Sheeta of eheels 
Bent to in h .... d 
press in 00101 
1228·24 • Oetober 

1924 • 

10 8(b) 

290 8 

889 88 

... 8 

169 282 

I I 

1 1 

. ... 6. 

"'! 1 

8 .. , 
1 ... 

... . . 8 

8(0) 2 

... 6 

1(d) ... 

I . 

, . -
BEMARKS. 

(b) Two mapa re 
tnmed to 
DireclOr, Soulb. 
Circle. 

the 
m 

-

(0) Being f&ir.map 
pad. 

(d) In ftnaI pro. 1 
llotlo. 

. 
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57. Forest Map Ofllce.-As the result of the Indian Re-
P'_N"'" trenchment Committee's recom-
au,.. 1 Off"''', mendations, tbe Government of 

Major W. E. Perry, M.O., R.E., in charse India decided that from the 1st of 
to 16th July 1924. • 

CI<us 11 O,PicCf'l. April 1924, the whole cost· of this 
Mr. H. P. D. M_, in cbargo from 17th office should be debited in the 

JnlyI924. - I b d t d 'th 
" Asmat.ulIah Khan, K.B. Survey of ndia u g~ an, WI 

.:: }:: IR::::';. the object of placing the office on 
" N. N. Ohnck.rhntty ... L.C.E. a self-supporting basis, that its 
" Naoak Olwld Pori, ... A., R.S. 

Upper 60b0rdinate &rtnce. full cost (less receipts) should be 
1 Officer. • distributed between Provincial 

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

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

The work carried out by the various sections was as follows:
(1) . The Drawing Section.-The progress of this section is 

shown in the table below:-

CI ... ol 
map. 

(A) ... 
(b) ... 
(0) ... 
(d) ... 
(0) ... 
(j) ... 
(g) ... 
Total 

1923-24. 

Tota.! 
1922·28. 

I") 

~
~\ 
d) 
e) 
J) 

(9) 

Drawn and In hand on In haod on Received sent for 30th Sop. Published Tala.! numb •• 
1.t October during the publication tember during the of copies prin. 

1928. year. during lha 1924. y~. 
yea.r. 

20 .89 69 0 70 . 
*84 25 60 t6 61 . 
*0 2 . 2 - .0 8 

*1 6 7 0 9 

2 3 6 0 6 

-26 18 2 186 8 

*0 , 80 t26 4 17 

82 118 ! '11151 46 I 159 I 
\. -'" 160 I '11164 I ... I 218 I 
• Fi gurea: DB a.mended. 

J 
11 of. th~so a.ro hand.corrected prints and Il.re Dot for publiaa.tion.-

. Publication of 3 maps WD8 amcelled. d~ the year. . 
9 of these aro to be hand-eorrected. God are not for publication 
I~clud~ two.ioch and four·inch fOMt maps drawn oy Survey ~e8. 

Repnnts of fOr.:!.t mn.pa on various scales 
F .... t <!diu... on the ..... inch >IOa\e of.;..w"" .......moh 
Maps of ~orest Ciroles tWd DivilioDB. mapa. 
Ata.ps to dlustra.to working pla.na etc. 
Mo.ps and d.ia.grama to aocomp8DJ AdmiDistmtion &porta. 
Forest maps !rom lIpOOial nrvo18, mostly on the f01ll".iach scale. 
Index azul Dll8OOllaiiooUl DULpa. 

I.d. 

19,816 

21,688 
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. (2) . The Portfolio Section.-Office copies of 496 maps and colour 
specimens of 30 maps were prepared; corrections to 216 sheets were 
completed, 83. office copies were coloured up and 959 sheets were 
'hand·coloured for issue on indent. In addition this section corrected 
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 1~24·25 . 

. (3) The Map Record Sectu,n.-The number of maps, diagrams 
and original fair abeets received for storage was 9,901; 4,855 maps, &CO, 
valued at Re. 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 681 maps and Re. 2~1.94 over tboseJor last 
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. . 

MiscellaneoU8.-At the special request of the Conservator of 
Forests,. Northern Circle, Central Provinces, and of the Divisional 
Forest O!licers of the South Raipur and Hoshangabid ]forest DiviSions, 
the area statements of the reserved forest. areas in 94 four-inch sheets 
were revised. . . • 

The list of forest 'triangulatilln and traverse data was completed 

and sent to press. The ~evised catalogue of maps published by _ the 

'Forest Map Office is stili in press, and copies are expected to be 

ready shortly for issue. 

58. Photo.-Zinco. Ofiice.-During the year 1928·24 the work 

und~taken comprised:

Cantonment plans. 

Index and Triangulation charts. 

Forest maps. . 

Miscellaneous 'maps. 

Extra-departmental maps. 
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It deals also with the desp3teh 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. 

ye .... No. o(S~bject •• INo, of Negatives·1 No. of Pull •. and Bromide 
1 No. of Obooolate 

prints. 
-

1021·22 ... 1,480 2,028 805,416 Nil. 

1922.28 ... l,n9 1,5~0 818,229 1,198 

1998-114 ... 1,1170 1,680 874,954 55 
. -

.59. Type Ppnting Section.-The following were printed 
during the year:-' . 

1. Records of .the Survey. of India, Volu~e XVIIT, 1921-22. 

2. Tide-tables for Indian Ports, 1925. 

3. 45 Triangulation pamphlets. 

4. " LeveIling pamphlet 79 and new data for pamphlets 43, 58, 
54, 55 and 73. 

5. "Hand-book of Topography, Chapters II and III (both reviaed). 

6. Auxiliary Tables, Parts II and III (both revised and extended). 

7, Type Book of the Geodetic Branch, Survey of IDdia. 
The following are in hana :-. . . . 

(1) Records of the Survey of India dealing with the Magnetic 
Survey of India . . 

(2) Tidal Chapter of the Trigonometrical" Hand-book. 

(3) Levelling pamphlet 44 (revised and extended) . 

. (4) Narrative Report of the Bhutan snd South Tibet Survey" 
Detachment by Captain ir. R. C. Meade, I.A. 

(5) Forest Map Office Record Book. 
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I1Ir-CIRCLE ANI) LOCAL. DRAWING OFFICES. 

eo. No. 3 Drawing Office (Northern Cirole>.-During the 
. PH_itS... year 2 two-inch sheets, 56 one-inch 

01<111 1 OJ!icer. ,sheets out of 60 and l5 half-inch 
~. I. A. F!eemaa. in ~ to !at lanll&l')' h • 

1924, ""d again from 2Dd September 1924. Ii eets out of 20 previously surveyed, 
01 ... U Offi<ers. were fair-mapped by parties and have 

Mr. P. A. T. Kena.:y, O.B.E., in charge from b b' d f b 
hd May to llot September 1924. een su mItte Qr pU lication. 

It:r. E. II. Weat, in charge from hd lanual')' H al#-inoh shee!8 oom.,iled fTom to !at May 1924. ~'or 

It:r. A. A. Gmham. one-inch ·skeets.-ll half-inch meet. 
Upper Bub ... di ... t. Be7'1Jiee. were fair-drawn in the Circle Drawing 

10m-. 
Low ... Bub ... di""t. Be7'1Jice. Office, and .have been submitted for 

M Dmftemeu, etc.. < publication during the year. 
Modem ,material available.-The fair-mapping of 16 half-inch 

sheets, c;lf which the component two-inch and one-inch sheets have been 
published or sent fo~ publication, is in band. In a4<Jition to the above 
there are 16 balf-incb sheet areas, of whicb the component two.inch 
or one-inch sheets though surveyed, have not been puhlished. The 
material for these areas will shortly be available for fair-mapping. 

(Juan-ter-illlch skeets compiled 'Tom mo(le'I"J~ one-inch and hall-inch 
skeets.-During the year 7 quarter-inch sheets were fair-mapped and 
submitted for publication. 

Modem material availablt.-The fair-mapping of 4 quarter·inch 
sheets, of which the component one-inch or half-inch sheets bave been 
publishe<j., is in hand. There are, besides the above, llquarter-inch sheet 
areas, of whicb the component one-inch and half-inch sheets, though' 
surveyed, have not been pnblished. 

, . 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 Bhatt.. village (Mussoorie) project survey, 
scale one hundred feet to the inch, were fair-drawn and submitted for 
pUblication. 

The colour patterns of the hIcknow and Environs map and 
of the Mussoorie-Simla road map were prepared and sent for pnblication. ' 

Hill-shaded sheet8.~29 one-ineh, half-inch and quarter-inch sheets 
we;e stump.shaded and submitted for publication .. 

Laye.- guides.-Nil. 
aoloWl' patteTfl,s and P"68B orde,' proo/s.-During the year 107 

colour patterns of two-inch, one-inch, half-inch and quarter-inch sheets 
were prepared and submi~d for publication. 
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pl t f "mauzaB" in 4 sheets of 
Jliscella1leous.-The traverse a so. 

Basn and Gonda diRtricts, on the sixteen·inch scale, were .su~pIied. 
~nd the cost of preparation reeovered from the Deputy CommlsSloners 

of the respective districts. 
For th~ purpose of reprint the office copies of 62 sheets were cor-

rected and submitted for publication. 
During the year 78 publisj:Jed sheets. on various scales were sold. 

to the public at a cost of Rs. 128. 
. Record, 8ection.-D~g the year the ~ompilation of topographical 

triangulation data falling in 11 degree sheets was completed, that 

of 5 other sheets is in hand. 
Topographical triungulation and traverse data were . extracted and 

supplied to various other departments . 

. 61. No.4 Dra.wing Office (Southern Circle).-During the 
PueoN".... year 37 one-inch and 9 half-inch sheets 

CI<w I QU/c<r. previo1I8ly surveyed and mapped and 
Mr. J. 0'8. Dooagl",. in cba_ 9 one-inch sheets and one half-inch 

C/,a .. IIQ,fflcer. sheet surveyed and mapped during 
Mr . .E. ClaudiQl. 

UpfH!" Subordi .. t. SeMl'ee. the year under report which were 
3 Offi..... received fr.om parties before the 30th 

Lower SlIborcli1U1te Service. 
44 Dmft.moD. oto. September 1924 were finally examined 

and submitto:d for publication; out of these 6 one-inch sheets, w!Jich 
were received in an incomplete state from the party concemed, were 
completed before being submitted for publication. There are no 
arrears. 

Half-inch sheets compiled from modern one-inch sheets.-13 sheets 
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 ODe holf-inch sheet of which' the component one-inch 
sheets have been published has been called for. In addition there J're 
7 hill-inch sheet areas of which the component one-inch Bhe~ts have 
been submitted for publication but are not yet published, and 16 half
inch sheet areaS 'completely surveyed OD the one-inch scale but of which' 
all thll component one-inch sheets have not yet been' submitted for 
J?Ublication. 



OFFIOE WORK.-LOCAL OFFICES. 

Quart6'l'-inch sheets compiled from mod"""" on.-inch and half-inch 
elnd old style 8keets.-8 sheets were mapped and submitted for publica
tion. There are 3 sheets in hand. 

Modern material a'Velilc&ble.-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 -nU been submitted 
for publication and 10 quarter-inch sheet areas completely surveyed 
but of which the mapping of aU the component half-inch sheets has 
not yet been commenced. 

Reprint sheets.-There are no reprint sheets in hand. Office copy 
corrections were entered on No. 1 Drawing Office's office copiss of 4 
sheets which are being reprinted. . 

Colour pattemB.-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 sheets and sub
mitted for. publication. Prints for 8 sbeets are in office, 4 of these 
are in arrears and 4 sheets are in hand. 

/' Layer 9uides.-Nil. 

Pkoto.-Zinco. work.-

Number of reproducliODll 

" 
" 
" 
" 

It enlargements 
" reductions ... 
" 'V"",dyked plate. prepared 

,~ prinls wlled 

286 
196 
446 
224 

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 survey of 
Hyderabiid (Deccan) surveyed and mapped by No. 6 Party were 
received before the 30th September 1924 for final examina~ion, these 
will be finally examined and submitted for publication on receipt of 

r plane-table sections which are at present in use in the party for half
inch mapping. . 8 two-inch sheets of the special forest survey of 
Hyderii.bid. which were finally examined and submitted for publication 
last year were received back from. the Publication Office together 
with proofs, the press order proofs of 6 of these sheets have beeD 
examined aud submitted for publication togetber with the fair sheets 
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on which neceSAarycorrections were carried out, the proofs and fair 
sheets of the remaining 2 sheets have' heen examined Rnd corrected 
and will shortly be submitted for publication. 3 one-inch special 
forest sheets of Indore and Dhar States previously surveyed and mapped 
were 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 sheets. The publication of 3 one
inch 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 tbese and of all future similar sheets will be prepared by 
hand in this office on receipt of uncoloured. published prints from the 
Publication Olliee. 

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 j' the preparation' of tbe necessary reductions, the ink
ing up of blue prints of existing large scale surveys and other mis
cellaneous work for this map have been carried out hy this office. 
The field work in connection with it will be undertaken shortly' by 
No.7 Party. 

Triangulation charts and computatic)'IIs.-Six triangulation pam
phletswith 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 
Bhopiil Government (e) the military authorities for various· Artillery 
Practice Camps (f) the General Staff, Poona (g) the Senior Officers' 
School at Belgaum. The revision of the register of triangulation and 
traverse records i, still in hand. 

MiscellamOUB.-The sorting aqd arranging of records and copies 
of published sheete has been completed. 

Published copies of sheete were sold t~ the public to the value of 
RI.865. 
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62. No.5 Drawing Om.ee (Eastern Cirele).-The following 
P .... ONNJIL. sheets were received from field partiel 

CIuIJ IO./kor. during the year:~ 
.HI'. w. ltl. GOr:maD., in ohaTge. 

Cliu. II Offle .... 
• Mr. B. M. Serrill. 

Uppgr Nord .... l~ &.-.nee. 
a OBi,ers. . 

Lower Subordinate Service. 
'J1 D~ftemeu, etc. 

F01ll'·inch sheela 
One.inch 

Half·inch 
" .. 

- Quarter.inch Jt 

Tolal 

1 
22 

8 
. , 

88 

All the. above sheets' were submitted for pUblication except one 
one-inch and oDe four-inch sheet. 

~he 4 quarter-inch sheets were drawn and completed to edge from: 
old surveys. . 

Half-inch sheets compiled from modern one-inch and old style 
8he6ts.-During the year, 18 sheets were in hand, including 10 from last 
year; of these 11 were submitted for publication, leaving 7in hand. , 

Mode,"1/, material available for half-inch m.apping.-All sheets of 
which the component I-inch sheets are either published ~r UIlder puh
lication . have been put iii hand. 

Qua,·ter-inch sheets compiled from modern one-inch, half-inch 
and old style sheets.-Five sheets were in hand, including one from 
lash year, of which 2 were submitted for p\lbliclltion leaving 3 in 
hand, 2 of which are held up pending new survey to be· Ulldertaken 
in 1924-25. 

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

Laye,' guides.-One was received: a~d submitted. 
Colour patte1"Y16 and press order proo/s.-Those of 51 sbeets in

cluding 5 recalled from last year were received and 46 dealt with, 
leaving 5 in hand .unavoidably' delayed due to changes by local offi
cials iD. boundaries and names. 

·Triangulation charts and traverse data.-The circle office trio 
angulation records were regishered and indexed on the card system 
and traverse record volumes for sbeets 78 P, 83 B, C, D, F and J 
were prepared.' The tabulating 'in synoptical form of all modern minor 
triangulation and the preparation of pamphlets for the area in the 
vicinity of the frontier a8 also of the traverse record volumes of Aijal, 
Dum-Dum, Barrackpore 'and Ichiip~r (Ishapore) and the registering 
and indexing of other traverse volumes still remain to be done. 
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63. No.7 Dra.wing Office (Burma. Circle).-This office was 
P .... NNlL. formed on the 2n\l. October 1923 

Ulass IIOjlc",. 
from the existing Maymyo Drawing Mr. W. G. Jarbo. in charge. 

Upper Subordinate SeMli«. Office. During the year' 8 two-inch, 
101ticer. 12 one-inch and 2 ha.lf-inch sheets, 

Lower $ubordi1l4.te Service. 
18 DmftomOll, .... 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 puqlication during the year .. 
Of sheets 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 Septe!Dber 1924. 

Balf-inch sheets 'compiled from modem one-inch sheets.-8 half
inch sheets were drawn and~mpleted in No. 1 Drawing. Office during 
the year. 3 others are in hand. .-

},fodern material available for half-inch mappi1l,g.-There are 2 
modern half-inch sheets, of which the component one-inch sheets have been 
published and 2 others of which file 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 slleets.-One 
of theBe sheets is in hand, 

Modern material available for quarter-inch mapping.-There are 
8 quarter-inch shee~B ~f which the component Q~-inch sheets have been 
publiehed or sent for publication. ' I 

Oolour patterns and press orde,' proofs.-These. have been re~eived 
for 9 one-inch and 7 half-inch sheets, and were all completed and 
submitted. In addition to these the colour patterns of 11 special 
2-inch forest sheets were prepared and submitted. 

Preparation of Forest 1M6:/) showing Gazetted Reserve8.-This 
index,. On the one-millionth scale, which was begun last year, was 
completed during the year. 

64. No.6 Drawing Office (Simla).-The Survey Section has 
PERSONS... been 'employed on the compilation 

UIA .. I 01/i<or. and fair-drawing of trans-frontier 
Ma.jor L. G. Crosiliwuit, LA., in charge. 

CIa .. II O.Di<.... maps on the one-millionth, h8lf-
IIr.F.H.GJaDt. • h -d t· hId 
" R. R. P. B • .,erfie1d. mc an quar er-mc sca es, an 

.Arm V Sec'ion. incorporating additional survey' and 
4 European Dn.ftemen. 
a Printe... information on sheets previously 

8un .. v 8mon. published. 
2 Cllro. 

18 DnftameD. 
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During tbe year 5 1fM sheds, 24 quarter-inch and 3 half-inch 
sbeets were co~piled, f;ur.drawn and submitted .for publication; 5 
quarter·inch and 4 naif-inch sheets were sent for publication of new 
editions after new material and information had been added. 

Press orde;r proofs of 38" sbeets- w:ere e'xamined and coiour 
patterns prepared. 

. The A.-my" Section is employed on . tbe preparation and printing 
of maps and plans for the Axmy and other Government Departments. 

During tbe year 353 maps and plans. were.cfealt with and 61,696 
, copies printed on tbe litho-printing -presses. 
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PART 4.-WORK FOR LOCAL GOVERNMENTS AND 
OTHER GOVERNMENT DEPARTMENTS. 

65. Northern Circle. No. 22 (River!Lin) Party.-The party 
PEBSONNIL. 

Cl ... I Ojiar. 
lIr. Dluwi BalD: Verm&, R.S., in ebaTge. 

Up",. 6ubordi1l4t. Servi«. 
30m ..... 

Lotffer Subordinate &rl.'U:e. 

continued the wo~k of traversing 
and laying down baselines. 269 
linear . and 641 square milel of 
main-circuits along the Indus river 
in Miinwili and Dera Ismail Khan 
districts and 2,727 linear miles and 36 Tmvel'len, etc., (elcludinr 25 purely 

temporary mea). 569 square miles of minor traverse 
in the Chenab riverain traet 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 502 square miles were 
demarcated with' permanent mark-stones on both banks of tlie. Chenab 
river in Jhang district, to serve as bases for future survey and 
demarcation of boundaries and fields in the bed of the river. 1,8i5 
plotted and 369 boundary mas41Jis (settlement mapping sheets) on the 
scale of 1/2,640 Dnd· 29 four-inch sheets were traced and supplied to 
the Settlement Officer, Jhang. Besides these 311 boundary mastivi8 

"'ere partly compiled on the scale of ·one inch = 220 feet for the 
next field season's work, and 165 miscellaneous traces were prepared. 
AIl the traverse stations marked during the field season were plotted 
on 29 four-inch sheets. 

66. No. 23' (Punjab Rectangulaiion) P.arty.-During the 
P"""" •• 2L. year the party was em ployed. on 

Via .. Iofo .... • rectanguIation in connection with 
Major B. FoltH, I.A •• in charge to Oth -

May 192-1. the Punjab Government's Sutfej 
Mojo. J. D. Campbell, D.8.0 .• R.E., in Volley pro,iect \'u the '-fults-n, 

- cha.go from 6th Moy to 30th J.n. 192-1. Y J J,. 
M •• E. C. J. Bond. V.D., in charge fro.. Montgom,ery, Lahore and Feroze

ht July 1024. 
VI.eell0fo"', pore districts and in Bahiiwalpur 

M •• Maya D .. Pori, B.S. State. 
rt A. M. Talati, L.e.E. 
II F. W. Smith. 
" o. O. Picard. 
" Abdul Karim, B . .:\.. 
" G • .A.. :Xonnun. 

Upper 8.bordincru Bert'ice', 
3 OfIicen. 

£oU'cr SKbordi"dt~ 1Ser,,:ice. 
21 'J'ra:venerH, etc., (e:lcludi.Dg 138 pW'ely 

tcmporory trayenen). 

A totul area of 5,540 square 
miles - was rectangulated and 
35,000 corner stones of 100-aere 
rectangles were embedded. . In an 
area of 3,585 square miles 3,233 
linear miles were traversed in ad
vauce. for ~he "purpose of laying 

down the corners of 2,400-aere rectangles. 
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The country und~r rectangulation comprises three separate_ 
areas:-

(1) . The area included in the Laltore, Montgomery and Ferozepore 
districts, bounded on the north by the old bed of the Belis river from. 
the north· of Piikpattan to Kasiir j on the east from Kasiir to 
Ferozepore; on the south from Ferozepore to the junction of the Feroze
pore-.Bahiiwalpurand Bikaner bounda~es and thence along the Bahiiwal
pur State boundary to the south of Pikpattan. In this area the country 
is well cultivated, is irrigated by canals and interspersed with patches 
of thick fo~est, .. 

(2)' The area in the Baba walpur State included between the· Indus 
and Panjnad rivel'll and the railway line from its junction with the 
Sukkur district boundary to Chaudri railway station j and the area in 

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

(3) A narrow strip of land in the Multiin district north and south 
of Jaliilpur Pirwiila and between the Sutlej river and the old bed of the 

. Beas river. This strip of hnd is well cultivated nnd - interspersed with 
patches of jungle. 

In recess the party was employed on the compilation of .. ma8avis " 
of the area rectangu1ated, traverse computations and the preparation of 
material for the ensuing field s~ason. . 

6'1. The Settlement Survey Detachment.-With a view to 
PnsOHNETi. 

Clas. II OJ!i~erB. 

IIIr. Ma". Dao Puri, R.S., in charge. 
" Abdul Karim, B.A. 
n Narendra. Na.t~ Chuckorbutty, L.C.E. 

Upper 8u6ordi"",* 6ertoi«. 
2" ameeN. 

Lo1ver 8ubordinau Service. 
19 SorverOI'l':- Tml'ereen. etc. 

(ucludiDg 46 pue\J' tempoml'1 ..... ). 

assisting the Settlement Officers, 
P~shiiwar and Attock, the _ Settle
ment Survey Detachment was formed 
experimentally on the 1st February 
1924, as a part of No. 3 Party 
(N.- C.) j and was made an indep'end
ent -unit with efFect from the lst
JUDI! 1924. 

The old settlement maps were examined and their defects 
pointed out to both the Settlement .officers. The whole of the· Mardin 
and Cbiirsadda tahsils in the -Peshawar district Bnd some hilly portions 
of the Attock tahsil were taken up in the middle of the field se880n 
under difficult circumstances, due to the inexperience of the traversel'll 
and the difficulty of preventing camps being robbed. 
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At the special request of the Settlel!lent Officer, Peshawar, 
field operations were continued during the hot weather so' that ail the 
plots of both the taTisils could ebe supplied by ea1'ly 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-incll scale and compiled on 23 one-inch topographical sheete. 

In ail 4,197 linear miles of main and minor traverses in 
854 square miles (356 in Chilrsadd .. and <)'98 Yl Mardin) of 270 villages 
of the Peshii war 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 computed 
and plotted; and 1,350 plotted masavis (settlement mapping sheets) 
on the scale 24 ineh~s to a mile and 128 four-inch village indexes were 
Bup~lied to the Settlement Officer, Peshawar. In the Attock tahsil 
the whole area, viz" 74 square, miles, was' completed; and 320 plotted 
1'ltaslivis 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 
durin" the year was plotted on 42 four-inch sheets. 
no, 

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

68. Southern Circle; No.6 P&rty.-At the request of the 
Commandant, Royal ArtiUery, . Southern Command, a surveyor fixed 
additional points in the Sailinii Artillery Practice Camp for. artillery 
ranging purposes. 

69. Eastern Circle.-In addition to his d~ties in the Imperial 
Department, the Director, as Director of Surveys,. Assam, held 
administrative charge of the Assam Survey Department, including the 
Assam Traverse Party, the DraWing and Reproducing Offices at Shillong 
and the ,Assam Survey Sehool at Jhilukbari; also in his -capacity as 
teehnical adviser on survey matters to the Government of Bengal he 
visited the BengaI Traverse Party in the field . 

• '10. No. 12' Party.-During the year, at the request of 
the Assam Government, surveyor Singhhir Thipa accompanied 
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Mr •. J. H. Hutton;-C .• I.E., I.C.S., Deputy Commissioner of the Naga 
Hills district, in a tour in the IUladministered Nligii tribal area almost 
as far as the main range forming the As's~-Burma boundary and 
. carried out a reconnaissance 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, 593 miles of levelling of precision were 
executed. 

For the 'Pnnjab Government, 659 miles of secondary and 31,865 
miles of tertiary levelling' in connection with the Sutlej Valley 
Irrigation project covering about 4,800 square miles were cOmpleted, 
Th~ preparation and printing of contoured charts for the same project 
is in progress . 

• At the request of the Burma Oil Company, Messrs. K. K. DaB, B.A., 
and Jugal Behari Lal were deputed for a period of 4J months to 
assist Dr. Pekar, Geophysicist of Budapest, in a gravity survey with the 
Eotvos torsion balance in Khairpur State and Sukkur District (Sind). 

In recent years the data obtained by this instrument have been 
found useful in the elucidation of geologieal structures concealed 
lieneath alluvium. • 

72. Head Quarter Ofilces.-The total out-turn of all extra
departmental publications during the year for the Army, for Local 
Governmep.ts ;and for other .government offices is given in Table A of 
the l'hbto.-Litho. Office report OD page 45, in the .. Issues" table and in 
Table m of the Map Record and Issue Office report on pages 87 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 gqvernment officials, 
maps for railway guides, and 'for posting in railway earriages, &c. 
The usual large numbers of weather charts for the Meteorological 
Department and of the photogravure and half-tone illustrations for the 
Archreological and other departments were also prjnted. 

The work entailed by the preparation of originals for some of these 
special maps, in addition to their publieation, is mentioned in the
reports of No. 1 Drawing Office and of the Engraving Office OD 

pages 39 to 44, 
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73.· Mathematical Instrument. Office_Repairs .to 1au.g~ 

fiDders,- binoculars, telescopes, sight dials, &c., manufactures of articles . 

and calibration of- gnn.ciinometers were 'e&rried out for the Army; 

a18~ a large number .of microscopes were ,repaired for the Medical· 

department in addition to the general repair and manufacture :work 

for other civil departments. 

74. No.6, Drawing Office (Simla.).-In addition to,its no~J 
work for the Army, tWa office has prepared maps. and plans for th~ 

Forei~ and Political, Home, Legislative and· Meteorological Depart

menta, Census CoDimissioner of India., Government Pres~;. PUblic .Health 
Commissioner arid Pnnjab Hydro·Eleetrie SurVey. . - .• 



APPENDIX. 

COLONEL C.- H. D RYDER, C.~ C.I.E., D.S.O., B.E. 

The Department has lost one. of its most distinguished officers by 
~he ,retirement,'on the 28th of September, of the late Surveyor General, 
.Colonel C. H. D. Ryder, O.B., C.I.E., D.S.O. R.E. 

He joined the Department as a Lieutenant on. November the 20th, 
1891, with ,nearly '51 years' service, of which over 3 years had been 
spent in, India. . During his career in the Survey ,of India, he 'did topO

'graphical work in varions parts of India and Burma, .and the following 
summary.,.ilJ show )Us exceptional record as an explorer'in nearly o.lI the 
countries of Southern Asia:-. " 

1894-95., One of the Survey officers 'attached to the Mekong 
Boundary. Commission., 

, 189~1900. Explorations in Yunnan-Twice &eross China from 
Burma, the first time ending up 'Via. Tonking, and the second year 

'working down the Yangtze river during the Boxer rebellion, and finally 
joining np with the China Field Force, where he was present at the 
~tions of Pei-tsang and Y angtsun and at the relief of the Peking, Lega- . 
tions: For his reconnaissance work he received the thanks of H. E. the 
Commander-in-Cbief, and for war 8~rvice the medal with clasp and a 
mention in despatches. . ' 

190~05., Accompanied the Tibet Expedition to Wss-Medal 
with clasp, D.S.O., and mentioned in despatche8-'From Lhasa worked 
'along the Brahmaputra and SutIej valleys, behind the Himiilayas, to 
Simla-Awarded gold medals by the Royal Geographical Society and the 
Geographical Society of, France, and a silver medal hy the Scottish 
Geographical Society. 

1913-14. Senior Survey Officer with 'the Turko-Persian Boundary 
Commission, and later Deputy Couimission8r as :.vell, heing in charge of 
th.e operations on the outbreak of the War, when the Oommission was 
broken up and he proce~ded to England 'Via. Russia--Awarded the O.I.E. 

, Apart from this remarkahle record, Col. Ryder will be held in lasting 
memory by the Department"on account of his valuable 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 



ii 

I General, the most important post in the Depsrtme~ His tact and 
ability in administering the six Frontier Parties, and afterwards the 

1 N ;"thern Circle, were 'an important lactor in huilding up the improve:! 
· ~ditions of work which th~ Department has been ahle to evolve since 

it Was granted ·~he improved orgn!lisation of 1906 •• Later' on, 1915 to 
· lQM!, he held the post of ~uperintendent, Map Publication, in Calcutta 
dllring the most difficult period of the War. The success with which the 

· C~lcutta Offices responded to the heavy strll:in which was put upon them 
o~g to War demands'b1 the Army' ana many other Departments, was 

.lar~llly 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 

if!1provements in organisation and procedure ('1918-]9), and 'was mentioned 
. in .despatches . 

.. Col. Ryder finally 8ueceeded to the post of Surveyor General on the 
.. 16tli of March 1919, where his patience, ability, and solid good judgment 
, were invaluable in facing post;war problems and in getting the Depart
: mQnt properly re-established on a peace footing. This difficult work was 

em!;>arrassed, firstly by the necessity of re-adjusting the pay, etc., of all 
'. services owing to the rise in prices, and latterly by problems of retrench
'meDt and lii.ance; but in spite of all difficulties, the re-establishment of 

• the Department has been carried through with admirable success, and it 
· has been handed over in a condition which should provide an excenent 
foundation for all future developments. 

• In addition to this patient work of re-construction, which _was .. 
combined with the perfecting of a great variety of details of proeedure 

,and technique, 1\ very notable improvement has been effected in depart
'mental organization by the detachment of Burma from the Eastern Circle 
to f9rm a separate Survey Circle, in April 1923· This new Burma Circle· 
'bas already justified its existence in many ways, and should lead to 
valuable developments which would have bee~'otherwiBe quite impossible. 

, . On the human side of administration: Col. Ryder set a most valuable 
exo.fuple in dealing with difficult ~rsonal problems, aud always com
manded. the complete confidence of those who had the pleasure of work- -
ing i-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: • 
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