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NOTICE. 

MAPS PUBLISHED BY THE SURVEY OF INDIA 

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

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

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

. The Sur,oey .of India publish maps for the gre~ter part of 
SOVTHERN ASIA between the meridians of 44° and 124° East of 
Greenwich and between paralle)s 4° and 40° north latitude. 

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

3. M~ps are printed in two styles or editions viz., LAY~RED 
and POLITICAL:-

(a.) The LAYERED edition represents.a map printed in 
colours wi~h graduated layer tiuts of colour to show 
altitudes,. and, shading to' emphasize the hills. This 
edition gives prominence to the physical features. 

(b) The PO;LITICAL edition repre.sents a map printed in 
colours, but without graduated layer tints. Hills are 
represented by contours and shading. Thi.s editiou gives 
prominence to the Civil Divisions of Inilia which are 
shown by ribands of colour along boundaries of 
administrative partitions. 

NOTE.-When maps are priated in ooloor"IJ. froID mi%ed or old .an8111. the edition fa .t,led 
_ ,"PRELIMINARY "i and \\"beD publiah8d in bhLck ooly or with bills in brown, tho editioD it 

.t. .. l~ upR.nvn:nnNAr. n i.aDA. 



(ii ) 

4. The aeries of Modern 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 LAYERED and 
POLITICAL editions, size· 36 inches x 24 inches, 

price~. 3 per copy. 

(b) INDIA AND ADJACENT COUNTRIES; scale 
1 : 1,000,000 or nearly 1 inch = 16 miles, in 
LAYERED and POLITICAL editions, or if from old 
surveys, as PRELIMINAR1[ editions; size 24 inches 
x 19 inches, price Re. 1-8 per copy. If printed on 

linen-backed paper Rs. 2-4. 

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

(II) TOPOGRAPHICAL, comprising maps on:-

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

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

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

... VO:1:'.8.-.Moclern TOpOSI"'phical maps printed. on liDen.baoked paper a.re A.A. 12 aUra. pet 
copr. Index chane or Kef maps to \be G .. ""pbical and T_P/oicaJ - eeries are ._ble 
gIOtia. 

(III) GEN~RAL MAPS which inc1ude:-

(a) GENERAL MAPS OF INDIA, scale 1 inch = 32 
miles, in sets of 12 sheets, ea.ch sheet 25 x 32 inClhes, 
in LAYERED Bnd POLITICAL editions, price Rs. 12 
per set, and on scale 1 inch '=64 miles, POLITICAL 
edition only, size about 3f feet square, at Rs. 6 the 
copy. Also various maps of India on the same and 
smaller scales and miscellaneous special maps illllStrat
ing Railways, &e. 

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

(c) DISTRICT MAP~, on scales 1 inch = 4 miles an4 
1 inch = 8 miles. 

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

MAP CATALOGUES can be obtained at ONE RU~EE per 

, 
Maps can be mounted oli cloth and folded or mounted on 

~ollers for hanging, &c., at an extra charge. 

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

8. Any map, chart or diagram can be reproduced if the applicont 
submit. a suitable original drawing. Special rates exist for such 
work and estimates can be given on request. 
- 9. 'I.'he prices quoted for various maps are exclusive of postage 
and V. P. P. charges. Any further information may be obtained free 
of charge from the Officer in charge, Map Record and Issue Ofli~, 

13, Wood Street, Calcutta. ( Telegraphic address, Surmaps). 
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GENERAL REPORT,· 

1922-23 . 
• 

From· 1st Octolfer 1999 

'1'0 80th September 1998. 

PART i.-GENERAL REMARKS. 

I.-INTRODUCTION. . 

1. The main parts of this report, as shown in the "Contents" on 
the opposite page, are Pa .. t £-Wo .. k of Field Paf'ties, &;c., summarisiug 
the operations of the field parties, groupe4 onder appropriate headings; 
&Ild PMt a-Office WGt'/e, which gives a brief account of the year's progress 
in the head-quarters &Ild other offices. \ 

2. An abstract showing the pro~ess 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 the current year was 61,648 sq~are miles; aud tbat this 
brings the total progress since 1905 to 688,217 square miles, leaving 
1,133,383 square miles still to be done. 

S. The first Index map, at the end of thia report,· shows the 
progreaa of the topographical programma both in survey &Ild in publi
cation, while the remaining six ind~xes sbow the progress in publication 
of the various series of maps appertaining to the scheme. 

4. Table ilIon page 36 gives a list of the new publications of the 
Calcutta Offices during the year. Lists of new maps are publisbed 

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

(a) A record outo-turn of 61,648 square miles of. topographical 
survey was completed. There has been a steady increase 
since the· year 1918-19 (tlide Table X) &Ild .the previous 
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GENERAL.-INTRQDUCTION. 

record of 55,786 square miles surveyed in 1913-14 haa no,",/ 
been surpassed, although the number of topographical parties 
employed has remained. the same, 'Viz., 12. 

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

(e) The' issues of maps to the public and Government officials 
continued to increase. 

(d) The increased usefulness of th, department, apart from its 
normal topographical work, may he gauged by the increase 
in receipts from outside sources for work done. These 
receipts In the financial year 1913-14 amouuted dpproxim,ately 
to Rs; 9,86,000 and in 1922-23 to Be. 24,67,000. 

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

(f) A Survey party has heen formed to carry out traverse work 
in Bhopal State and has been placed on "foreign service" 
under that State. As a consequence the Bbopal Traverse 
Detachment was disbanded on 1st March 1923. 

(g) Two Survey detachments known as the Razmak, and 
Waziristiin Detachments were formed during the year for 
field service on the North-West Frontier. Of these the latter 
is still at work. 

(It) A detachment was sent to carry out surveys'for the Anglo
'Persian Oil Company, Muhammareh, in October 1922 and 
after returning to India in JUly has been augmented and 
resumed its work in September 1923. 

(i) The administrative control of the Imperial Standard Mapping 
Section ·was transferred from the Government of Bengal to 
the 'Survey of India from 1st August 1923. 

<jl The centenary of the death on 20th January 1823 of Colonel 
W. Lambton, F.R.S., the founder of the Great Trigonometrical 
Survey, was celebrated in a befitting manner in the h~ad.· 
quarter offices at Calcutta and Debra DUn. 



· GBNE!UL.-INTBODUaTION •. a 
(k) Dr. J. deGraaft' Hunter, M.A., Sc.D., F. Inst. P., attended 

the meeting of the International Association of Geodesy and 
Geophysics in Rome in May 1922 as a British Empire 
delegate. He was appointed to serve on two committees 
dealing with telegraphic longitude and with the force a1id 
deflection of gravity, 

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

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

('11.) A competitive examination for the filling of 4 posts in the 
Class II Service was held during the year. 33 candidates 
were nominated by Selection Boards, held at the various 
Survey headquarters, to sit for the examinatioD. 

H.-ADMINISTRATION AND PERSONNEL. 

6. The actual cost of the department for the financial year ending 
31st March 1923 and of the two previous years is shown below:-

11920.21. I ~921.22·llg22-2a I RIiIdABK8. 

Ih. BI. Bs. * Inelud .. an unuSllol 

62,01,642* 
cha.rge of over Rs. 

Oro .. aclual coB' . ... 48,70,680 58,89,494t 9,00,000 debiled 10 
the department on 

Deduel receipts and credit. 15,62,147 19,98,688 24,67,092t &CCOWlt of. Europe 
stores. 

t Th ••• figure. are DOl 

Net actual charge. ... 88,18,888 42,62,954 29,22,402t tina\. 

'1., Colonel C. H. D. Ryder, O:B., O.I.E., D.8.0., R.E., the extension 
of whose services had been sanctioned by His Majesty's Secretary of 
State for India, administered the d~partment throughout the year. 

S. Of Class 1 officers :-Oolonel H. L. Crosthwait, C.I.E., R.E., and 
Messrs. J. H. Nichol and· O. C. Ollenbach retired, Captains J. ~ Douglas, 
R.B., R. S. P. Maclvo~, I.A., T. W. R. Haycraft, R.E., and ·G. W. Gemmell, 
I.A., reverted to military duty .. 

Lieutenant H. A. Bazley, R.B., has been deputed temporarily to 
military duty to attend the Supplementary Course for R. E. Officers at 
Chatham and Cambridge. / 



• GENERAL.-ADMINIBTJ/A.TION ,iND PEl/SONNEt. 

Messrs. c. E. C. French and C. C. Byrne were promoted tenipo~y 
from the ClaS8 II Service. 

Mr. A. Lacamp was appointed a8 Assistant Manager, Mathematical 
Instrument Office. 

Of Class II officers :-Mr. H. G. Shaw ceased to be re-employed, 
Khan Bahadur Haji Abdul Rahim retired; Mr. O. J. H. Hart was drowned 
at Amberst, Captain W. J. B. Miller who was on military duty retired 
from 22nd September 1921, having been invalided by the Medical Board, 
India Office, Mr. T. O. Threlfall, probationer, resigned. 

Mr. C. B.' G. Johnson was tran.sferred permanently under the 
Government of tbe Central Provinces. 

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

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

Messrs. B. M. Berrill and P. Simpson reverted from deputation under 
the Governments of Bombay and Bihiir and OriS88 respectively. 

In the Upper '6ubordi~ate Service, Mr. Damodar Khadilkar retired, 
and 3 probationers resigned, Messrs. oSher Jang, K.B., 'and Sijawa.\ Khan 

. . 
were placed on foreign service with the Anglo-Persian Oil Company and 
Messrs. Chuni Lal Kapur and Vidya DharChopra with the Bhopal State. 
S officers were promoted from the Lower Subordinate SerVice. 

The total strength of the department at the close of the Survey 
year was 55 Class I, 91 Class II and 81 Uppsr Subordinate officers 
besides specialists, clerks, lower subordinates and menials 

9. With a view to economy, No. 16 (Tidal) Party and the Com
puting Office, Debra Dun, have been temporarily amalgamated with effect 
from the 1st April 1923, the combined party being designated" Computing 
and 16 (Tidal) Party". 

x 
, "The Training Section of the Southern Circle was disbanded on the 
16th October 1922. 

No. 20 (Cantonment) Party has been placed under the administrative 
control of the Superintendent of the Trigonometrical Survey from the 
,1Rt April 1923. 

Nos. 10, 11 and 21 Parties werll tranaf~ed to the adminiatrative 
control of the Superintendent, Burma Circle, on the 11th April 1923. 

10. The following honour was conferred during the year:-
Back Memorial';l U.e Royal· Mr. Sher Jang, Khan Bah.dur, 

Geoirapbical Society. Sub·Assistant Superintendent. 
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PART 2.-WORK OF FIELD PARTIES, &0. 

I.-TOPOGRAPHICAL S"RVEYS. • 
11. The two following ta.bles show respectively the pro. 

Wess of the topographical programme 888igned to the department in 
1905 and the out·turns and costs of different parties during the ye .. r 
under report. They are followed by brief- descriptions of the work of 
each topographical party. 

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

Table I.-Progress of Topographical 'Surveys since 1905. 

Survey I S I I siN orlhern Southern I Eastern Burma I TOTALS. . year. ca as 0 urvoy. Circle. , Circl.. Circl •• Circl •• 

Sq. mil ••. Sq. milo •. Sq. milo •• Sq. milo •• Sq. mil ••• 

1906·12 Mostly 2·inch 122,164 86,B6lt 20,147t 62,610t 281,882t 
and l·inch. 

1912·18 Mostly l·inch 28,192 18,849 7,404 4,482 58,877 
and i·inch. 

1918·14 ditlo. 25,052 15,844 7,291 7,599 55,786 

1914·15 dillo. 12,834 19,286 2,448 2,608 86,676 

1915.16 ditlo. 8,168 17,248· 2t279 4,652 82,842 

1916·17 dillo. 11,689 11,838 8,560 6,168 82,750 

1917·18 dillo. 4,202 12,181 8,596 4,800 24,779 

1918·19 ditlo. 509 7,268 1,764 4,412 18,948 
1919.20 ditto. 9,145 11,891 4,811 6,117 80,464 
1920·21 dillo. 14,411 14,275 5,768 6,509 89,961 
1921·22 dillo. 11,528 21,696 5,970 5,510 44,604 
1922-23 dillo. 26.199 20.823 9,144 6.482" 61.648 

Total areas completed \ll'13.693 1 2311.060 
1 

'13,680 
1
108

•
894 688,21'1 

to date. 

Approximate areas tor '160.000 642.800 1262,926 266.8'16 1.821.600 
thewhole topograph-
lcal programme. . 

Approx1mate areas re- 476.407 1310.'150 1189.246 1166.981 1.133.383 
ma1n1ng tor survey. , 

• Exchldea 8 square milea IIllrveyed 011 two-incb D.I1d l&rser acalea, aDd 6 1qQ&r8 milt'll preriOlUly 
repottec1 in 1906-06. 

t Areas repor,ted ill Genetal Report for 1021·2.2 bav. been corrected in tome caaee. 



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

PAATV A~D LOC"L.~'. 

Oba .... l8. of O.lUIt.". Seale and Olaa of SUl'Vey. 

No.1 P&rty-Bal,""'iBltin, Pu .. jab and P"njabStat ... 
eill •• barl.p"cipilo ... and. wau..k" Halt'inch Original Survey 

Ditto One·inch Original Survey 
R'~ .. ai" plai .... wooded and · ... /1i- One·inch Original Survey 

vat.d. 
Dm. One·inch Revision Survey 

PI4<, .. , Op'" ....w.U ,11«.'" p'aTtlu One-inch Revision Survey 
oulUualltl amd i1ltermia:ed 'UntIl. 
tkm • ..".,.6.' . 

No.2 Party-Central India, GwaJior, D'-ijp"t" .. " and United 

JUllgIo •• lad hilll 
pl4< .... 

O,dUvat.d p~in. 
Dillo . 

. PrOt1i11ces. 
and ."ltivnt.d Ha.lf-inch Original Survey 

... One-inch Resurvey 

... One-inch Revision Survey 

No.3 Party-United P,'Ovi ..... and R,ljpul,ina. 
Opon and thinlu 'Dood.d hilll ',' Twc·inch Original Survey ... 

DUll> ... Two-inch Supplemenlary Survey 
OulUva.tetJ plains, flwderate11l op~n One·inoh Resurvey ••• 
Opon and thinlu .. ",,,lod hillo ... Ha.lf·inch Original Survey .. , 
Spar.e/II populated ."",tl d...... • .. Quarter-inch Original Survey ... 

No.4 Party-U ... ·t.d Pm";n ... and Bih'iT §' Oris.a. 
Oulfivautl ,,14<.... tongcst.tl ,oitl. One·inch Revision Survey 

viI/ag.. ..nd 10.. l.ill. den861y 
wootlstl. 

~UT.'I'UBN8 OJ' 
Pr,ANB.U8LINQ. 

e!~e:re ~Total. of 
of eacb areas on 
Olaa,. U Seal ... 

Sq. mil~ •. h_ /lIB. "'" "J. .n.zr. mile. 

1;458) 164 
485 

852 
2,629 

6,86B} 
664 

2,680 

261} 48 
1,584 

. 417 
2.890 

6,449 

4,938 1,04,850 
<oj 

9.612 1,86,618 
(0, 

5,200 88,278 
(oj 

6,449 1,08,812 
(dJ 

14'2 

17'0 

16'9 

TOTALS, NORTHERN CIROLE:- 26.199 sq. m. RB.4.38,058 

RIUIUltS. 

. 

NORTHERN CIRCLE. 

(eI> Inolu~e. (lOlt of tralning pllpilaancl 
probatioaGN. .. 

(b) Escludea &.12,665 GOAt oitminiofr 
soldier lJurvey01'8 and ~pU. I .a •. i30 
debitable to Mu .. o~me MWlioipo.lit1 
&1'8& and Ra. 14 to WesterD Jumna 
CanaL 

(a) Excludea ooat of &1Te&n fair-mapping 
Bud mapping of the work of the 
Razmak: Detachment and i .. inob 
au"ey of lealOD 1923·24 oommenced 
ill September 1928. 

(d) El:oiudeB RI. 349 COlt of dema.r. 
cating the Pi.ra-Buantoar village 
boundaTy' in the United: Provinoes 
&oDd Ra. 11,740 for the training of 
probationers and pupila. 

Cost-rate 16'7 



Table n.-OUT.TURNS of PLANE·TABLING and COSTS of Topographical Surveys, 1922·23. 
_ UOT-TOBNB 01' 
PLANJ:-TABLING. 

~_~08T8 OP-.fiUBVEY 
INCLUDING MAPPING. " 

PA.B'l'Y AND LOOA.Ll'lY. Areuon Totals of _Scale Toto! Coat. 
of each areas on Coats. ... tee. Raw.aEB. 

Ch&raoter of COllll0'7. Scale and CU~ Survey. Cu. aU Scales. 

Sq. mil,s. lis. I"" P,eT sq. . flule • 

No. 5 Party-aentral India and Gwalior. SOUTHERN OIROLE. 0,... plaino and 4 ..... 1y ",ooded Half·iilch Original Survey ... 8,285} 4,406 1,85,287 80"7 (e}!ncludea8721qu&re miles of Indore 
plato .... and hilil. One·jnoh Original Survey ... ro)l,l71 State forests and 116'358 equa.re ... mileo of Dbar State fo_. 

No.6 Pa;rty-Hyder,ib,id; 

UndulaUng /lAId culU ... tod coun· Half·jnch Original Survey ... 2,474} 8,292 1,28,889 89'0 
fry: ,uoodea hilil. Two·inch Original Fores' Survey 818 . 

No.7 Party-Madras and Mysoro. 

Undulatitlg, rather itttrieatf • ..... One-inoh Original Survey ... 4,2G6} .6,880 21'4 4ulaUtlg witk. ioolatod killl, &>to One-inoh Resurvey ... 1,894 1,85,465 
hilll, iUtl9!IJ·.Iad. One-inoh Revision Survey ... 680 

. 

No.8 Party-Bombay Pre8\'deney, Hyderabatl Stateatld '. 

Portug_ India. 

L ... lying ,uood.d "re ... itt Goa and One-inch Revision Survey ... 6.489} 21'2 (J) Joctaclel aoet of fair.maCf aud Sa.ant.iid.: Stato, poru.... of One-inch Revision Survey ... 188 6,795 1,44,194 _8.-t1ered auxiliary eig to. 
the W.ltem GMta,lIAIdop ... "nd One-inch Resurvey ... 178 rJ 
""11i.,,t.4 pia.", of the Bombal/ . 
D.ocan and Hlldor,ibiid Stal& 

TOTALS, SOUTHERN OIROLE:- 20,823 sq. m. Re. 5,43,335 Oost·rate 26'1 .. 



Table II.-OUT-TURNS of PLANE-TABLING and COSTS of Topographical Surveys, 1922·23. 
CD 

'D~ur-TtJBN' or 
PUNE.TABLING. 

.~~?a1'8 o~ ~pBVET 
INCLUDING M.lPPINO. 

P Dry AND .Loc.a.LJ1'T. A>eoa ... Total. of I . each Scale . ....... Total Ooot- RBlUllKB. of eooh Cooto. !ales. 
Oha_ of.C .... try. Seale and Clau of SorveJ',' Clue. aU So.\ ... 

Sq. mila. &. 1J<B·persq. 
mile. 

EASTERN OIROLE. 
• . 

No.9 Party-BB1'gal and Bjlta, f-Ori .. a. 

Oul"",.,,,d plGi .... w,,11 popul"ted, One-inch Original Survey ' ... 898} 8,684 1,74,269 47'8 .om • .fi<>t '0"'" " .. d1llating, ~an.d On&-inch SupplemeDtary Survey 2,791 
with rooky .orub cov ... "d ~ill •• . 

--- . .. 
No. 12 Party-A .... " •. -

Lot. hill. j .. ngle •• lad ... One-Inch Original Survey .. - '99} 5,460 1,66,188 84'1 M<>inlll hill., partll! .pe .. , parlly Half-inch Original Survey ... 4,961 
j .... gl.-alad """ plGi". oul14-
~ated and 01"'" 

• 
• 

TOTALS, EASTERN OIROLE:- 9,144 sq. m. Re. 3,60,472 Oost-rate39'4 



Table II.-OUT-TURNS of PLANE-TABLING and COSTS of Topographical Surveys, 1922-23. 
, ..... '::'UT4UBN8 oB t .. ~?STS OJ' :!UBVEY 

PLA.NB-TAlJLING. INCLl1PINO MAJ?PI~O. 

pA.Itry AND LOCAl.ITT AreasoD I ...... Scal. Totala of. Total coot- RSMARK. of each nreas on Costa, rate •• 
Cb&ru.lor of ConntrJ. Scale and Claae of Suney. Class. all Seales. 

Sq, mileR. /18. 1&' p,,,,8g. 
mile. 

No, 10 Party-Uwcr Burma. 
BU&MA CIRCLE. , 

D ..... ly ,oo .. l.d hill~ ... Half-inoh Original Survey ... 1,957} 2,226 1,48.919 66'9 (g) E:z:&udes Ba. 18,920 being coat of 
Ditto On .... inoh Original Survey . ~~8 Maymyo Dm.Winft Oftiee employed ... .,. .., (Ul 

on balf.ineh camp StiOD and mn.pping. 

No. 11 Pa.rty-Lmcer Burma. 

Bigh hill, attdl<n. ground d ..... ly One-inoh Original Survey 1,598 
. ... 

wooded. 
Bigl, M .... ly wooded hill.. .. .. d One-inoh Supplementary Survey 1,021 

olllUvatsd undulating pia-in. 2,679 1,98,812 72'3 (1,) Incladea as. 7.&W cost of foreet 
mizea with forest gf'owt1~ (h) BUrvey' debitn.ble to Forest Depart-

BillB d ..... ly too..zed ... Two-inch Original Survoy 65 
ment, Burma, exclude. Ita. 693 a:rt ... coat of 8urve1 of Ma.ymyo neAl en-

Flat " .. d .. laUng grolltld dellB.ly Four-inQh Original Survey ... 10 tial Aroo. debitnblo to Public Worles 
wooded. t--

Departmont, and Rs. 9,703 COlt of 
(.Ma.yblyO DnLwW.g Office. . 

No. 21 (Burma. Forest) Party-Low", Burllla. 

Def.,eZy wooded I,illl MId plai ... Two-inoh Original Survoy 684J 687 294'4 (l) AIIO aurveycd Ob the 2-inch scalt'4 
M 0511y Four-inchandJargor ... I .. ('~ 

1,72,800 

OriginoJ. Survey of exclusions. 

---
TOTALS, BURMA CIROLE:~ 5,491 sq. m. &9.5,15,531 Cost-rate 93'9 

GRAND TOTALS:-61,657 sq. m. &S.18,57,396 Cost-rats 30'1 
-
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NORTHERN CIRCLE (";d, Index map No. 1) . 

.... _.... {Lieut.-Colonel iI Wood, n .•. , up to 21st Aug. 1923. 
SUPERINTEN .... ....."T Lieut.-Colonel E.A. Tandy.n.B., from 22nd Aug. 1923: . 

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

PEUONNEL. 

Clan IO.Qi<".. 
Mr. O. O. ByraeJ in oharge. 

CI"" IIO.Qi<..-•. 
l4'o.ior O. H. Tresha.m. 
Mr. O. D. JacksOD. 

Upper !lub01'clino.fe Service. 
D OfBc6l'll. 

half-inch scale of the south-eastern 
portion of the. Sulainian range, 
which here divides Baluchistan from 
the Punjab, and, on the one-inch 
scale, the country extending east
wards from' the hills to the Indus 

Low ... 8ubordi."f. 8","';... river. In addition to the ab{lve 
21 s.....,.o ... etc. Iln overlap ot' 211 square miles was 

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

The area covered by the half-inch survey lies partIy in Balu
chistan and partly in the Punjab; it consists of 1,458 square miles of bare, 
precipi~ous hills rising from about 300 to about 4,500 feet above mean 
sea level. The country is uninhabitable, water is scarce and everywhere 
brackish-in most places it is undrinkable-and, owing to the very broken 
nature of the ground, communications are few and difficult. This area' 
is nominally occupied by the Marri-Bugti tribes of Baluchistan in the 
west and in the east by the Maziiri,Drlehak. Gurchiin:, Lsghiiri, and Tibbi 
Lund. sections of the Rind·Baluch tribes in the Ders Ghii.zi Khiin 
district of the Punjab. 

The area surveyed on the one-inch scale comprises the 
southern half of the Dera Ghazi Khan district and email portions of the 
Muzafl'argarh district and of Bsbiiwalpur State. The country may 
conveniently be descrihed as :-

(1) The Sind, or riverain, lands along the Indus (Sind) river 
which are irrigated both by welle and canals, closely culti. 
vated and densely populated; being washed annually during 
the monsoon by the overflow of the Indus, many portions 
are covered with dense scrub, reede and tall grass; the 
cultivated portions are well covered with trees, parti
cularly along the canal banks, so that distant views are 
not obtainable. 
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(2) The Pachild Or aria zone, lying hetween the hills and the 
Indus, is formed from loam brought down by the hill 
torrents during the rains. The soil of this region is very rich 
and is cultivated wherever water is obtainable, hut such 
spots are comparatively few; the ground is mostly covered 
with dense' jal ' jungle which provides excellent fodder for 
Camels, and large herds of these are annually brought in 
from the adjoining districts tb gre.ze. The welle in this 
area generally contain hrackish water.-

13. No. 2 l'arty • .:.....This party surveyed an area of 2,558 

P square miles in the Agra, Jiilaun, BltSO:fN&L. 

Ou... I OJjic..... Jhiinsi, Hamirpur and Banda· districts 
n'.·Li •• t..c.l •• ol s. w. S, H.mUton, of the United Provinces; 56 square 

D.S.O., R.E., ill charge from. lat November 
11122. miles in Bharatpur State and 274 

ca.ptain L. H. Jackson, I.A.'JI in cha.rge to 
31st October 1922. square miles in Dholpur State in 

Class II OJjic'hB, Riijputana, 28 square miles in Gwalior 
Mr. p, A. T. Ken." O.n.E. 
.. nani Cb&nd Puri State, and 328 square miles in Banka-
H Prafulla. KUIDBr Ghosh, B.Sc., B B Ch kh D' 

F .B.G.S. Pahiiri, aoni, eri, ar Bri, atlB., 
Upper 8ub.,.di.atc Service. Dhurwai, JigDi, Orchhi, Samthar, 

'" Officers. 
Low ... Subordifl4l< 8...,;". Sarila, and Tori-Fatehpur States of 

67 Surv.y .... etc. the Bunde1khand Agency in Central 
India on the one-inch scale; and 17 square miles in Jiilaun district of 
the United Provinces, 377 square miles in Bharatpur State, 211 square 
miles in Jaipur State, 641 square miles in Karauli State, and 762 square 
miles in Dholpur State all in Rajputina, and 4,155 square miles in Gwalior 
State, 18 square mile.s in Indore State, and 187 square miles in Datii 
State both the latter in the Bundelkhand Agency on the half-inch scale. 
The area surveyed on the one-inch scale included 15 square miles of 
Reserved Forest (vide page 20). 

The country surveyed on the one-inch scllle consisted of cultivated 
plains, open and easy. Half the area on the half-inch scale was 

, similarly open and the remainder, consisted of ranges of hiJIs mostly 
covered with long grass and dense thorn jungle. There was a great deal 
of broken ground deeply cleft along the banks of the Chambal river and 
also' along the Betwa and DhaBiin rivers though less rugged. 

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

PBIlIONNEL_ 

Cl ... 1 OJMen. 
Mojor C. G· !.ow;.. R.E., In eba"",. 
C&ptaiD T. W. R. HayeraftbR.E. 

If W. J. Norman, M •• , R.E. 

Cku. II OJMen. 
Mr. J. C. C. L", ... 
,. L. Williams. M.B.E • 
., J. H. Johnaon. 
II A.. J. A. Drake,D.C.M. 

Upper SulJOTllifitde Service. 

20m ..... 
Lower 8ubordi7late 8tmtil't. 

t6 Surveyors, eto. 

miles on the two-inch scale in the 
DeDra DUn and Garhwiil districts, 
1,584 square miles on ilia one-inch 
scale in the Naill! Tiil, PiIlbhit, 
Kher! and Shilhjahiinpur districts and 
417 square miles on the half-inch 
scale in Tehr! State in the United 
Provinces. Also an area of 2,890 
square miles on the quarter-inch scale 
in the unsurveyed portions of Mir-

wilr and Jaiaalmer States in Rijputiina. 
The two-inch survey in Kumaun and Oarhwiil has been executed 

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

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

15 •• No. 4 Party..-Survey operations were continued in the 

PZRSOKNRI.. 

ClaBs IO.ffjcC1'8. 
~lr. lIf. C. Petti:>re, in coorgo to 4th SOy. 

ember 1929 and from 6th Mn.roh 1923. , 
Captuin L. H. JDcboD, J.A., in chnrgu 

from 6tb November 1922 to 4tb March 1923. 

alas. 11 9.Dicer •. 
Major J. H. WilliD.ms. 
~It'. L. Willinml, M.B.E. 
.) G. A., Nol"DULD, M.B.E. 

LteuL. C. S. MclnncI. 
Mr. AWul Karim, .. ,B.A. 
" )loqimnddin. !:I.A. 
II Yuluunmnd Allam Chowdhury. B.A.. 
. (on probation). 

United Provinces and Bihar & Orissa 
on the one-inch scale, an area of 
1,050 square miles being snrveyed in 
Shiihiibiid district of Bihiir & Orissa 
and 5,083 square niiles in Azamgarh, 
Balliii, Benares, Ghiizipur, Jaunpur, 
Mirziipur and Sultiinpur districts and 
316 square miles in Benares State, of 
the United Pr,!vinces, or a total of 
6,449 square miles. In addition, an 

Upper 8ubordi,UltC Servictl. 
40!llco..... area of 470 square miles was triangu-

Lower Subordi •• t. S........ lated in the Mirziipur and Shiihiibiid 
41 s.....,.,.... ete. districts and Benares State to supply 

data for the detail sUrvey during the current sea80>;l. 
The couutry surveyed consists mainly of well cultivat",d plains 

dotted over with numerous lakes, marshes and groves of mango n:ees and 
intersected by several rivers the principal of which are the Oanoes 
Gumti and Karamniisii. In the Chakiii district" of Renares State and i~ 
Mirziipur, the country begins to undulate and the alluvial plain gives 
place to a hilly region densely wooded which forms the northern slopes 
of the Kaimur range. 
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A report on t~e depntation of an officer in conne.ction with the 
disputed boundary between Para and Bnsantpur villages lying in 
Biirn Banki and Gonda diBtricts, respectively, will be found on page 58. 

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

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

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

Sheets on the one-inch seale 9 
Sheets on the half-inch seale 
Sheets on the quarter. inch seale... 1 
Environs map of Lucknow 1 

Of these, 2 of the h;df·inch sheets and the Environs map were 
delayed owing to some of the boundaries on them being under reference. 
All the se sheets will be submitted for pUblication before the commence
ment of the next recess Reason. 

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

19. Particulars of work d~ne by Nos. 22 and 23 Parties will be 
found on pages 58 and 59. ------

SOUTHERN CIRCLE (vid. Index map NO.1). 

SUPERINTENDENT (Lt .• Col. C. P. Gunter, n.B.E", R.E •• up to 2nd J ... ""ry 1923. 
1 Lt • .col. G. A. Beo.zele1, D.S.u., R.E., frOID 3rd JBIIuary 19".3. 

20. No.5 Party.-This party surveyed an area of 4,406 square 
P"SONNEL. miles as follows :-343 square miles 

Class I Officers. 
in Indore State, ] ,069 square miles in Major F. B. Scott, I.A., in cha.rge. 

C.ptnin G. Leano., I.A. Dhiir State, 2 square miles in Jhiibua 
Cla .. II OJlicer •• 

Mr. J. H. S. Wilson. State, 78 square miles in Nimkhera 
" F. C. Pilcber. State, 9.5 square miles in Barwiini 
" Muhammad Na.jamuddiD, B.A. 

Upper Subordinate Sen"«. State, 238 square miles in Dewiis 
4 Officers. 

Lower Suhordi.ate S ... ice. State, 3 square miles in Jiimnia State, 
33 Surveyon, etc. 289 . square miles in Bhopal State, 

and'19 square miles of "disputed" territory, all of the Central India 
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Agency, 1,099 square miles in the Amjhera and Uijain districts of Gwalior 
on the half-bch scale; 858 square miles in Indore State, 152· square 
miles in Dhiir State, and 104 square miles in Bhopiil' State, all of the 
Central India Agency, 57 square miles in the Amjhera and Ujjain districts 
of Gwalior, on the one-inch scale. . . 

The country surveyed consists of well cultivated plains and jungle-
elad hills. 

It also trianguIir.ted an area of 1,810 square miles in the Central 
Provinces. 

21. No.6 Party.-This party completed an area of 2,474. square 

PEBiONNEL. 

ora.. I often. 
Major R; S. Wo.uCh~~l O.B.E., I.A., 

charge fromll6th April.-. 

miles of half-inch original survey and 
818 square miles of two-inch original 

in survey in the Raichiir, MahbUbnagar 
a.nd Nalgonda districts of Hyderiibiid. Captain J. K. Douglao. RoE •• in charge to 

26th April 1923. 
An area of 200 square miles of' 

supplementary tria.ngulation was com
pleted in the Nalgonda .district and 
of 1,120 square miles of triangulation 
for half~inch surveys in the Warangal 
district of Hyderahiid. 

Ora.. U Offi=<. 
Mr. E. A. MOIer. 
" J. C. st. O. Pollett. 
It E. N. Natesa.n, B.A. 

Upper 8ubordi1l4tc Sr:rvice. 
40ftioc .... 

1& Survoyon, ote. 
22 linear miles of theodolite traver. 

sing through forest areas were completed. 

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

22. No.7 Party.-This party surveyed an area of' 4,936 square 
P.RSONNEL. miles on the one-inch scale in the 

ora.. IOffi...... Cuddapah, Anantapur and Chittoor 
.~o[.,~hDM.~~~· D.S.O .• R.E •• in districts of Madras and 1,394 square 

Captain G. W. Go .... oIl. I.A. miles on one-inch seale in the Kolar 
ou... U 0.8/<.... district of Mysore. It triangulated 

Mr. S. 8. 'MeA'Fee Fielding, in clm.rgO from f 
9t~ May 11l"..3. an area 0 5,502 square miles in the 

Mr. V. W. Morton. Anantapur aud Bell .. "" districts of 
n A. F. Murphy. -J 

.. N. S. B.,.;m,m ly.,. Madras and the Koliir and Tumkiir 

.. c. P. E. n."oport. districts of 1I1ysore. 
Upper Subordinate .&ertJice. 

60flicerw. The country surveyed was, m 
Lo .... Subordinate -c. parts, hilly and intricate and )'n 

~s ~ , 
...-. others unduiating, rather densely 

populated and generally presented no real difficulties. 
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23. No.8 Party.-This party surveyed 6,795 square miles on the 
P ... ONNBL. one-inch scale.. Of this area 173 

mauIO,6l<... square miles fell in the Portuguese 
Lieut.~OolODel K. o'e. TaDd.y, D.S.O., 

O.B.R., R.E., in cl=ge. territory of Goa, 133 square miles in 
Olass IIO,6l<er.. Hyderibiid State, 181 square miles in 

Hr. M. M"u.bndeva. MucWiar, M.A. • 
.. B. T. Wyatt. Siiovantviidi. State, 7 square miles in 
n M. S. Ganesa AiJ8or. K h . 
.. Srini_1Iao KelkB>, B.Sc. 01 iipur State, 229 square miles in 

upper 8.!Jordi_~ &rvice. the Southern Mariithii Jiimrs and the 
40_ .,-

Lower 8ubordi1UJte &rvice. ba.Iance of 6,072 square miles in the 
44 Surveyors, etc. Ahmadnagar, Poona, Sholiipur, Bel-

gaum, Dhiiorwiir and North Kanara districts of the Bombay Presidency. 
Except for the low lying and wooded areas of Goa and Siivantviidi 

State and the portions of the Western Ghats between these areas 
and Belgaum district, the country surveyed consisted of the open and 
cultivated plains of the Bombay Deccan. The towns and cantonments of 

. Ahmadnagar and Belgaum were included in the area surveyed. 
The survey of the country near Belgaum was undertaken at the 

special request of the military authorities and was mapped on the half
, inch scale in advance of the one-inch sheets. 

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

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

Of these 1 Class II officer, 2 Upper Subordinate officers and 1 
surveyor will carry out triangulation in the field under the superintendence 
of the Officer in charge No.6 Party during the coming field sellson. 

25. Misoellaneous.-Nos. 5, 6, 7 and 8 Pariies, Circle Office and 
No.4 Drawing Office were inspected by the Surveyor General in August 
and September 1923. . 

Nos. 5, 6, 7 and 8, Parties were inspected' once in the field and on 
several occasions during recess by the Superintendent, Southern Circle. 

26. Reoess Work.-9 one-inch sheets out. of 46 surveyed 
during the year aud lone-inch sheet previously surveyed and partly 
resurveyed during. the year were submitted to the circle office before 
the 30th September 192::1. All the remaining sheets will be fair-mapped 
before the close of the recess season. The publicatiC!n of lone-inch 
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sheet, previously surveyed aud which was submitted for publicatiou' 
during the year hIlS been held up as the sheet requires a smaJI amount 
of revision in the field; with this exception there are no arrears of 
mapping from the previous season's work. 

2 original half-inch sheets out 'of 7 surveyed during the year were 
submitted to the circle office before the 30th September 1923. The 
remaiuing 5 sheets will be fair.mopped before the close of the recess 
season. There are no arrenrs of mapping from the previous season's 
work. 

Besides the above, 13 out of 19 special forest maps being fair
mapped by Nos. 5 and if Parties were snbmitted to tbe circle office before 
the 3.0th September 1923. Of the remaining 6 sheete, 4 will be fair
mapped before tbe close of the recess season, 1 sheet requires a small 
amount of revision iu the field and the publication of another sheet is 
being withheld till it can be completed up to margin from two-inch 
surveys to be carried out tluring next field season. There are no 
arraa1'l! of mapping from the pre-yious season's work .. 

27. Record Section.-Thj~ section which was formed on the 
lst May 1921 was amalgamated with No. 4 Drawing Office from the 
15th June 1923 and has been reported ·on under Triangulation cllarts 
and computations on page 54 of this. report. 

EASTERN CIRCLE (rid< Index map NO.1). 
SUPERINTENDENT-Colonel W. If. Coldatream, R.E. 

28. No.9 Party.-This party ~urveyed an area of 3,684 square 
PEBaoN~EL. miles on the one-inch scale in the 

Ol .. .z O,Pi,.... . provinces'· of Bengal and Bihar and 
Bt..Liout.-CoioDeI R. H. r PhiUimo .. , Orissa. D.S.O., R. E., in (lbaTg8. 

O.plaln R S. P. MaolYor, 1 • .1.. The work fell in the districts of 
Lieut. B. A. Basler, R.E. 

CI ... n Oft:..... 24 Parganas, Birbhiim, MUl'Shidabad, 
Mr. E. J. BigiPe. and Malda in Bengal and in the 

iieu~ S~:~I:'D=~tm. distriets of Santiil Parganas, Shaha-
CaptaiD J. 0'0. Fitzpatrick. . bid, Siiran, Aluzaffarpur and Patna 
lIT. Bbupend ... N.tb Saba, M.Sc. in Bihar and Orissa. 

Upper Su6ordinat.lJervi«. 
4 Olli...... The area surveyed in Bengal 

. Loloer 8u6ordi ... t. 8 .... i«. ,<-overed Sagar Island at the mouth 
87 Sun01oll, etc. f th H hI 

• 0 e oog y river, and also an 
area Iymg between the loop line of the East Indian Railway and Vhe 

. Bhigirathi river; both areas were flat and thickly populated. 
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. The area surveyed in Bihar was Hat and thickly populated in the 
neighbourhood of Patna, where it included the towns of Patna, Banki
pore, Dinapore and Sonpur. The portion that lay in the Santiil· 
Parganas was partly open and undw.ating and partly steep rocky hills 
covered with scrub jungle. 

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

An area of 820 square miles was triangulated and traversed for four
inch survey covering the Bilniganj Coalfield in the districts of Burdwan, 
Bii.nkura, llirbhiim and Sl'ntiil Parganas. 

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

PERSONNEL. 

Ow. IOji"'" 
Lieut.-Oolonel C. M. Browne, O.M..G., 

D .8.0., R.E., in charge. 
eaplain H. R. e. Meade, I.A. 

Ciase II O.flicor', 
Mr. E. M. Kenny. 
,. D. K. Rennick, M.B.E. 
" R. O. Hanson. 

Upper 8""or<li_~ 8ervice. 
4 Officers. 

miles on the one-inch and half-inch 
scales in Assam, in the districts of 
Ciichilr, Nowgong, Sibsligar, Niigii 
Hills and in Manipur State. 

310 linear milea of traversing, 
covering an arelt of 1,066 Sql1l\l'e 
miles, were carried out in Sadiya 
Frontier Tract in adv.mce of the 
detail survey. LOV1er SubOrdinate Service. 

. 411 BurYey.";' etc. The area eorveyed was mostly 
hilly, ranging from 400 to about 9,000 feet; a large portion .of it was 
covered with dense forest. 

30. Training.~Six pupil surveyors were engaged' in November 
1922 and were under inetruction in the field; they.completed an average 
of 30 square miles each during the season, and .are all likely to become 
useful surveyors. 

Three more pupils were entertained in.June 1923 and sent to No. 21 
party in. Burma after 3 months' instruction in the neighbourhood of 
Shillong. 

31. Recess Work.-Since the formation of a separate aru;,inis
trative circle for Burma in April, the Burma parties no longer submit 
their sheets tc:, the Superintendent, Eastern 'Circle. . Twenty-three sheets 
were surveyed by the other parties, of which 12 have been received in 
the circl~ office. The 11 remaining sheets are expected in November. 

In the circle office, all professional records have been re-arrsnged and 
their storage and registration systematised. The kansfer of reoords 
appertaining to Burma has involved a good deal of work which is now 
completed. • 
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The Burma half-inch and quarter-inch mapping in hand in No. 5 
Drawing Office when the new circle was formed has been finished and, 
except IlDder special arrangements, no more will be undertaken. . 

Captain Meade and two draftsmen were engaged for 3 months of the 
recess season in compiling and adjusting the photo-survey carried out hy 
the former in Bhutan and S. Tibet in 1922, and completing the four 
quarter-inch field sheets for fair-mapping. 

BURMA CIRCLE (flitfl Index map No.1). 

SUPERINTENDEN'l'-Lt.-CoI. O. p. Gunter, O.B.E., R.E .• from 11th Aprll1923. 
3a. No. 10 Party.-This party surveyed an area of 2,05~ 

Pouo""",.. squa/'8 miles on the half-inch and 
C", .. IO§i<en1. one-inch scales 'in th~ Myitkyina and Lieut.·Colonel E. T. Rich, O.I.E., R.E., in 

eluugo to 18th March 1928. Upper Chindwin districts of Burma CapbWa O. Slater, )(.C., a.E., in cba.rge from 
19th March 1923. and the adjoining tribal territory 

CIGa n Ofo:<n. and 173 square miles on the half-Mr. W. G. Jarbo. 
-" B. F. N......... . inch scale in the tribal territory 1A81lt. L. B. F!t.-Gibbon. 
Mr. F. J. Gri... between the Mali Hka and Nmai 
It H. B. Creed. 

Vppw Subordinat, Service. 
;l OJlloeioi. 

Lower Subordinate BW'frice. 
19 8 ... "1 .... etc. 

with dense )ungle and consists 
8,000 feet. . 

Eke. branches of the Irrawaddy, 
·.locally known as "The Tri~ngle", 
The whole area surveyed is covered 

of steep and intricate hille rising to 

An area of 3;500 square miles in the Akyab, Minbu and 
Kyaukpyu districts of Burma was also triangulated in advance for topo
graphical sUJVeys. Except for a deltaic area which is highly cultivated 
and has 'numerous tidal creeks, the whole area is hilly and rises to 5,600 
feet on the Arakan Yoma range. The western spurs of this range are 
covered with a single-stemmed bamboo bnt the higher ridges have a 
mixed forest growth. The ridges; which mainly run north and south, 
form in the sea area numerous wooded islands usuaJ.ly fringed with 
mangrove swamps. 

33. No. 11 Party.-This party continued survey operations in 
huo"..... the Amherst district f Lo 

ClaatIOj/cOTa. 0 war 
Mr. J: O. Greill

ii 
ill cherg.. Burma. The total area surveyed 

Captain T. 11. • P ..... ,. LE. all at 2 679 . . cz... n Officer.. on sc es was, square miles 
Mr. 0. J. B. Bart. made up of 1,593 square miles 
.. G. E. R. Cooper. • • al d 
.. .6.. V. Dioboii. orIgin an 1,021 square miles 

Uppor _'ROt. 8oruIce. supplementary surveys, on the one-lom .. n. • 
~ _ .... t. 8oruIce. mch seale; 55 square miles of 

80 Suno,.II, eto. Reserved 1!'orests on the 'two-inch 
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scale; and 10 square mil~s on tjle four-inch scale. For the next season's 
programme an area of 2,180 square miles was triangulated. 

The conntry surveyed extended from the southern confiDes of the 
district to north of the old town of Amherst on the sea coast. It is 
intersected by the low Tanngnyo chain of hills which take off' from the 
Sada.ik peak, 3,080 feet high, in t1!e south-east, on the main range sepa
rating Burma from Siam, and extend in a north-westerly direction to 
Moulmein, and form the wes~ waterahed of the Ataran river. Except 
for a narrow coastal strip, and the alluvia.! plains along the lower course 
of the Ataran, the whole of this tract is cut up by numerous streams and 
is densely wooded. It contains the ,t\taran group of Reserved Forests. 

34. No. 21 (Burma Forest) party.-The work done by this 
PERSO""E'. party is inoIuded in that shown 

0"'" I O,6i<..-. under Forest Surveys, Burma Circle, 
Mr. H. W. Biggi., In obarge. pagea 21 to 23. 

0!a8. II O~C'I". 
Lieut. L. B. FUs-Gibbon. 
Oa.ptain V. P. Wainright.. 

JI O. B. Sexton. 
Mr. H. M. Crihohe1l. 

UP1!#' 8ul>ordi_ 8eroi«. 
3 OlIIoero • 

.Lower SubordiMte Service. 
3G Su.nreyOl'8, etc. 

. . The area over which operationa 
extended consists of densely wooded 
hills and plains. 

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

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



20 WORK OF FIELD PARTIES, le,-FOREST SURVEYS. 

H,-FOREST SURVEYS. 

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

I 

NORTHERN CIRCLE. 

37. United Provinces. Western Forest Circle.-In 
order to complete sheet ,No. 53 J/8S., the greater part of which falls 
in the Kuma.un Circle, the revision of parts of the old four-inch seale· 
maps, was carried out on the two-inch scaIe in the following Forest 
divisions :.....J 

Dehr&Diin 
Lausdowne 

Xumaun Forest Circle.-In the 8ou.tk 

9 sqna.re mil ... 

'28 .. 

Gan-kwal F_t Divi-
sion, an area of 25'5 square miles of reserved forests· was surveyed on 
the two-inch scale, thus completing the forest surveys of this division. In 
order to avoid a change of scale, the intermediate non-forest areas up 
to the boundary of Tehri Stats were also surveyed on the two-inch scale. 

Eastern Forest Circle.-In the Jhami and Banda Forest Divi
sions, reserved forest areas were surveyed on ~he one-inch scale 8S 

follows:-

JhIaai Division,!M .. u.Gr,rautha Range, 
B .. neh block, No. 108 

Binda Division, MBuda.hii.Range, 

Bondhur and ChiIehta blook 
XunehtB block ... 

Area in sqna.re 
mile .. 

2'0 

2'S 

4'6 

Total 9'4 
. Working Plan Circle.-In the Afforestation Division, the 

undermentioned reserved forest areas were surveyed on the one-inch 
scale:-

Block. NOB. 100 (Tbarro), 101 ana 102 
Block. No •. 104, 105 (Mati Katra) 

Area in square 
mil ... 

l'S 
... 4'4 



• 
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SOUTHERN CIRCLE. 

38. Madras. II and III Forest Ciroles.-In tQe AnanIa· 
pwr, We.st Ouddapak and Ckittoor Forest DiMO'II.8, sn ImIS of 328 
square miles of reserved forests wBl! surveyed on the one-inch scale. 

EASTERN CIRCLE. 

39. Assam. Western Forest CirolEi.-In the OacM:,. 
Forest 'Diviaion the survey of the remaining area of 99'84 square 
mile. of the Lsngting Mup;;. reserved forest was completed on the 
one-inch seale. 

Eastern Forest Cirole.-In the Nowgong Forest Division the 
survey of the remaining areBS of 93'27 (approll:.) and 58'6'1' square 
miles .of the reserved forests of Lumding' and Kaki respectively was 
completed on the' one-inch seale. The survey of the remaining area 
of 17 '05 square mile. of Intangki reserved forest of which an area of 
72'61 square miles, surveyed on the half,inch scale last season, was not 
reported, was completed on the same scale. , 

. In addition, DaIdaii and Dhsnsiri Extensions were surveyed before 
they were declared reserved forests, but as their boundaries are not 
settled, their &reas are not reported . 

, 
BURMA CIRCLE. 

40. Burma. ffiaing Forest Circle.-In the Insem Forest 
Diviaion 6a'1 linear miles of forest boundaries were traversed, and wiD 
be added to the Mahuya Reserve Blocks I and II for which old 
two-inch surveys will be drawn and published on the same scale. 

Delta' Forest Circle.-In the Henzada Ma-l£bin Forest Divi
sion 294 linear miles of the. boundaries of the undermentioned reserves 
were traversed :--

Padaw 
Sinthe 
Shweth8.Din 

. KyaDgin 

. YeII&I1daung 

Kaingtha 
Myinwadaung and ExteuIoDi 
North M,....,ung 
South M"""1IDg ...a EDenaioDa. 
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In the Ba8Bsin FOf'6Bt Divi8ion 47 linear miles of the boundaries 
of the rese~ed forests of Myittaya, Sinhmon were . traversed, and an 
area of 401'6 square miles of the undermentioned reserves surveyed on 

the two-inch scale :-, • 

Cht.nngtba 
Knngyaung 

Kyetpanng 

MezaIi 
Thitpok 

Myittaya 

Sinma 
, Sinhmon 

Unc'PBsed forest.. 

In the Ntn'th Arokcm FM-eBf. Division an area of 20 square miles 
comprising Kunchaung Reserve was triangulated in advance for the 
purposes of two-inch survey. 

Sittang Forest Cirole.-In the South Pegu Forest Division 
111 linear miles of forest houndaries were traversed and will he added 
to Aungmya, Kalein, Aseiktaung, Shanywagyi and Talaingma Reserves 
for which old two-inch surveys will he drawn and puhlished on the same 
scale. 

The PyinMngyi Extenaion Reserve was also traversed for future 
survey on the four-inch scale. 

Tenasserim Forest Cirole.-In the Thaton FO'l'88t Division 
an area of 130'6 square miles in the Wetwundaung, Billn, Kyousein, 
Pabein, Danu, Ka1amataung and Manaban Reserves was surveyed on 
the two-inch scale. In addi,tion an area of 50'7 square miles of 
unelused forest and cultivated land . lying between the Kalamataung 
Reserve and the railway line to the w.est, was also surveyed on the 
same scale to show the main approaebes to the reserve. 

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

In the Ataran FO'I'88t Division Ma-u No. 5 and Gwingyi No. II 
Extension Reserves comprising areas- of 7'3 and 2'7 square miles 
respectively were surveyed on the four-inch scale. In addition to the 

, above, areas previously surveyed on this scale as unclassed forest, and 
now included in the Dawebank, Ma-u No. VI Extension or Ye-Ie, 
Megwa No. III Extension; Natchaung No. I jUld II Extensions, Ma-n 
N. W., East and South Extensio~s and Inchaung and Kyatchaung 
Extensions were revised and brought up to date. The survey of part 
of the new addition to the Dawebank Reserve comprising ,an area of 
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4'3 square miles was commenced on the same scale, and subeequently 
altered to. the one-inch, in accordance with instructions received from 
the Forest Departmeni, -

100 linear miles of traversing by chain and theodolite, comprising 
parts of the boundaries of dift'erent extensions, were completed, 

Tinyu Reserve comprising an area of 2'8 square miles was surveyed 
on the two-inch scale, 

The survey of 232 square miles on the onQ-inch scale of. the 
proposed'reserves of Anankwin and Sekangyi was comple.ted. The areas 
covered by the proposed reserves of Lamaing and Alantaya were also 
surveyed on the one-inch scale, but Dot the boundaries, as these had not 
been demarcated, Such boundaries of the proposed reserves 8s have 
been surveyed can only be regarded as approximate, as they had not 
been completely demarcated On the ground at.the time of survey, 



24 WORK OF FIELD PARTIES, &c.-CANTONMENT BUBYEYS, II .. 

III.-CANTONMENT AND LARGE SCALE SURVEYS. 

41. No. 20 Party.-During the yaar· t.he party completed the 

PBBlONNBL. survey of Bareilly cantonment on 

Cl ... I0ffic .... 
Mr. C •. E. C. Frenoh, in ch8.rge. 

the twelve-inch scale, and of the 
cantonments of Agra, Muttra, 
Sitapur, Gorakhpur and N aini 
Tal (Minor Cantonment) on· the 

Upper Subordillate Service. 
10_ •• 

1.0 ..... Sah..-diM!< BnW:t. 
2G SuneJOn, etc. sixteen-inch scale. The hazar 

those of Agra, Muttra and Sitipur were 
forly-eight-inch and sixty-four-inch scales 

areas in Baretny and 
also surveyed on the 
respectively. 

10'1''18 linear miles of traversing and 73'94 linear miles of levelling 
were also completed at a cost of' Rs. 25'95 and Rs. 20'09 per' linear 
mile respectively. 

The fair-drawn originals of Secunderabiid cantonment, the bazar 
areas of Bangalore and a six-inch map of DeoliiIi and surrounding 
country have been submitted for publication. 

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

Sixteen-inch original, 4,891'0 acres @ Rs. 1'63 per acre. 

Sixteen-inch revision, 10,390'0 acres @ Rs. 1'0'1 per acre. 

TWelve-inch revision, 4,835'0 acros @ Re. 0''16 per acre. 

Forty-eight-inch revision, 66"0 acres @ Its. 8'28 per aer~. 

Sixty-four-inch revision, 265'9 acres @ Rs. 28'61 per acre. 

The total areas fair:drawn with c'ost-rates are as follows :_ 

7,630'00 acres on the sixteen-inch scale @ Re. 0''14 

per acre. 

85'00 acres on the sixty-four-inch scale @ Rs, 13'59 
per acre. 

20'11 square, miles on the six-inch scale @ Rs. 106'41 
per square mile. 

379'00 acres on the one inch to fifty feet· scale @ 
Rs. 11'82 per &ere. , \ 
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Alphabetical List of Cantonments and Military Stations surveyed 
and published up to the end of 1922-23. 

*(1) Agar Cantonment. (27) Kalka Ca.ntonment. 
(2) Aurangiblid do. (28) Rampte •. do. 
(8) AJunacinagar do. (29) Kerlchi Port Trust (Manora). 
(4) Ballloh do. (80) Laudour Cantonment. 
(6) Baliin ,ar Thath (Dalhousie) (81) Maerot do. 

Camp area. 
(6) Bannu Cantonment .. (82) N a.Irl>blcl do. 
(7) &lIary do. (88) Nimach do. 
(8) Ohaman do. (84) Peshawar do . 
(9) Chitril Station. 

. 
(85) PaJlI>v&nml do. 

(10) Debra Diin Cantonment. (86) Poona.mallee do. 
(11) Deoli do. (87) Quella do. 
(12) Drazinda Out Po.t. (88) Quella Fort. 
(18) Drosh Cantonment. (89) Quetta Civil Stalion., 
(14) Delhi New do. (40) RI>ikot Cantonment. 
(16) Erinpura. • do. (41) RI>waJpindi do. 
(16) Fori Lockharl. (42) Sahi>ranpur Remounl Dep61. 

(17) Ghs.iral Slation. (48) Sanlwar Canlonment. • 
(18) Gun. Cantonment. (44) Saugor do. 
(19) Hangu do. (45) Sillkol do. 

(20) Hipur (BlibUgarh) Remount (46) Simla Indian Infantry LineL 

Dep61. 
(21) Hosiir Remount Dep61. (47) BltlibaJdI Fort (Nigpur). 

(22) Jandola Oul Post. ' (48) Saint Thom ... •• Mount C&ntl. 

(28) Jalt. do. (49) ThaJ C&nlomnenl. 

(24) Jhelum Canlonment. (60) Topa do. 
. (25) Jullundur do. (51) We.1 Hill do. 

(26) JMnsi do. (52) Zim Onl Po"," 

• Erroneousl,. ahoWD lUI " Apa CantoDaeDt II on page 21 of the Geneml.Report for l8Sl.Ua 
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IV.-THE TRIGONOMETRICAL SURVEY. 

BUPEiINTENDENT-Lt..()olope1 R. YeO. Oowio, R.E .. 

GEODETIC. OPERATIONS. 

42. No. 13 Party.-Astronomica.I. No. 14 p&rty.-Pen
dulum, No. 15 Party.-Triangulation, and No. 19 ·Party.
Base Line Operations.~No field operations were carried out by these 
four partiee, the personnel heing employed at the Headquarters offices 

of the Trigonometrical Survey. 
PEBSONNEr... 

ora.. 1 OJJk<r •• 
Dr. J. deGmafF Hunter, Se.D.) M.A., 

F.lDat.P., in charsofromlflth F.braar71923. 
Ma.jor C. M. Thomp!Jon, LA., iD chArge to 

18th Febraar71928. 
01 .. , II O.lfi<er. 

IIr. D. H.Lua. -. 
L:JU)f'1' 8uoordjn.at, SeMJic •• 

16 Computer., eta. -
, 

Date of 
Sialion •. commencement 

of observations. 

1. Aden '" 1879 ... 
2. KBlilcbi (I868 ... ... 1881 ... 
S. Bombay' (Apollo 

Baudar). 
1878 ... 

4. lJombay (Prince'. 1888 ... 
Deck). 

6. Madra.' ... [1880 ... 
Reslarted 1896 

6. Kiddorpore ... 1881 ... 
7. R&IIgOOD ... 1880 

8. Moulmein ... [ 1880 ... 
Restarted 1909 

9. Pori Blair '" 1880 ... 

43. No. 16 P&rty.~Tida1 

Operatiolis.-Tidal registrations 
were carried . out by means 'of self 
registering tide-gauges during the 
year at the following stations:-

• . 

Date of Numl>erof 
closing of ye .. l'S of ·REMARKS. 
bservati ! observ .. , , 

o ODS:. tioDa. 

Silll working 44 
1880 *18) . ·With. small tide, 

Still working 42 55 gauge • .. 45 

" 86 

1890 10 )S8 Silll working 28 , 

" 42 

" 48 
1886 

1: )20 Still working -.. 48 

.. . . In addItion, the actual times and heIghts of high lind low-water 
a.t Bhaunagar, Chittagong and Akyab were ohs~ved by watch and 
tIde-pole, unde~ the orders of the Port Officers concerned, and forwarded 
monthly to thIS office. 

Hourly reedings of the height of the water' on a tl'de I , '-P.o e, 
were taken at Burah throughout the day and night and I' d 

kI b . ' BUPP Ie 
wee y y the Dlrect?r, Inland Water Transport, Mesopotamia. This 
arraugement was contInued up to the 31st March 1922 ·Th reaft h . . e er,te 
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diagrams taken by an automatic tide recorder, erected at Margil, were 
submitted by the Port Director, Basrah, up to the 30th April 1922, 
~ter which date, owing to very heavy silting during the floods, the tide. 
recorder failed to function and was put out of action tempo~arily. 

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

The observations for the. year commencing 1st January 1922, 
were reduc~d by the method of harmonic analysis, and the constants 
thus deduced were used in the computation of data for the Basrah 
tide-tables for 1924. 

Data for the prediction of tides for 1924' by the tide-pi'edicting 
machine' were computed for 40 ports. In addition the detail com
pilation of the tide-tables for the 9 riverain ports of India for 1924 
was accomplished. 

The tide predictions for the 1924 tide-tables for the Indian 
porte and Basl"a.b, were effected by means of the tide-predicting 
machine at Dehm Diin. The printing and publication of these tide
tables were carried out in the office of the Superintendent of the 
Trigonometrieal Survey. Their issue to officers and th& 'public 'is 
expected to be completed by about the end. of October 1923, 
-Advance copies, in manuscript form, of tables for the 1924 tides 
at the ports of Suez, Aden, Biishire, Bombay, Dublat (Sagar 
Island), Rangoon and Mergui, were prepared and despatched to the 
Hydrographer to the Admiralty in April 1923, and for the Hooghly 
river, to the Deputy Conservator of the Port of Calcutta and to 
M.essrs. Thomas Cook and Son. 

Tidal registrations at the nine wOl'king observatories have been 
carried out satisfactorily, and will be continued during the coming 
year. In' addition, a new tide-gauge is to be installed at Bassein 
and, it is hoped, be in thorough working order before the end of 1928. 

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

During the past year all these observatories, except Aden and 

Port Blair,. were inspected. 
44. The following table shows the annual' and decadal per

cent!lges' ()f errc;lrs in the predicted times and heights of high and low
water at'the-nine"statjOns',,'Yhere observations have been taken by self
registe17~g i;d~:ga~eii; . fi..Ool which it will be seen that· the predic.tionB 
for 1922 'were as accmate as'tliey have been in the past. 
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PERCENTAGE OF ERRORS IN PIIEDI01'EP TIMES AND HEIGHTS. 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS. 

~ IN TDolE. IN )IEIGB'r. .; IN TIME. IN BEIGB'r. " 0 

'3 Within Within T", 
.~ Within Within Within r. S - 16 8 16 Wilhin '" of mp.&n Year. '" of me'Ln ~ . minutes inches - minutes 8 inches 0 range a' 0 range a.t of of of " of springs. II springs. " 001,,01 •. actual •. .<> actuaIs. actuals . 

1 e 
"W.-L.W. II'.W.-L..W. " R.W.-L.W. B.W_L.W. B.W.-L.W. B."'''-L.W. Z Z 

'. 

1913 6 88 82 97 97 98 99 4 68 55 70 58 94 88 
1914 6 77 79 96 97 98 98 3 75 67 71 55 92 84 
1915 6 82 82 98 98 96' 96 3 76 66 73 67 94 92 
1916 6 81 82 96 97 96 99 3 81 68 73 62 98 87 
1917 6 75 72 96 98 96 97 3 78 65 69 64 92 88 
1918 6 83 82 97 97 97 96 3 76 63 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 73 66 71 78 92 95 

. 
Average of . 

92 .90 ten years. ... 80 78 96 97 97 98 '" 75 65 70 65 . 
45. Tide-predicting machine.-The height curves and time 

eharts for tbe 1924 tide-tables were completed on the machine by nbgut 
the end of April 1923. The height curves for the 1925 tide-tables have 
already been run oft' on the machine, and it is hoped to complete the, 
time eharts for 1925 by about the end of October 1923. 

46. No. 17 Party.-Levelling.-Five double detnehmenh 
(one of which started as a single detacbment) and one special levelling 
detachment were employed during the past season on the levelling 
operamons Bumm8I·ised below:-

(a) In the Punjab, for the Sutlej Valley Irrigation project.---l 
PE ... N.... (i) From KaBiir to Batta Tibbs and 

Cl.., I Oil;'..... Lodhran, 
Alajor A. H. Gwyn, I.A., i. cb&rge from From Ratta Tibba to Islim and 

10th March lU23. 
BU' It. . Kaim Rais-ki-got, to- -)Or Mason.M.C.,R.E.,U113barge F d 

10 18th Uarch 1D"..3. rom Kutabpur to A amwiban, 
Captain E. A. GI ..... , D.8.0., R.E. From Lodhriin to Bahawalpur, 

Cl'" IIOJJi< ..... 
.. G S From Bahiwalpur to Fiizilka, Ar •• J .. n.. 
:: ~;.rBa1::1athll1', B.A. From Kandhyawila to HiiS,ilpur. 
" K. s. GopoIaolmri,B.A. (ii) From Khudiiin· to Lodhran. 

VPl"I' Subordi""t. -. From Dingarh to Khiinpur 
5Oftioen. 

Low. Subordi""t. &r.ice. From Mithra to Khanpur 
20 C.Dlpn\o .. , &0. From Chnehran to Khan Beli 
61 ~ tem_ tmn.... From Fiizilka to Ferozepore. 



WORK OF FIELD PARTIES, &o.-THE TRIGONOMETRICAL SURVEY. 29 

(iii) In the Multlin and Montgomery districts, & cloBe net
work of "tertiary" levelling, controlled by (il 
and (ii). 

, (b) ['/I, Bombay for the Ghatprabha Irrigation project.
(i) From Gotar to Kallidgi 

(ii) From Mudhol to Jodhatti 
(iii) From liukeri Road railway station to Mudhol. 

(c) ., 1'/1, Bombay 

(i) From Abmadnagar t~ Dhond. 
1'/1, Madra8 . 

(ii) From Gooty to Ongole . 
• 

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

Cd) 1'/1, Bwrma, for the Public Works Department 

(Irrigation).-

(i) From Nyaungzaye to Yandoon and Maletto. 
(ii) From Yandoon to Kandin. 

(iii) From Ma-ubin to Bassein. 
(iv) From Sagamya to Pantanaw. 

(el 1'/1, Bombay and the Punjab, from Jacobilbid to Khlinpur 
and from Khiinpur 15 miles southwards. 

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

(j) 1'/1, Bombay, for the Sukkur Barrage project.
(i) From Shiib pur to MIrpur Porana. 

(ii) From Landhi canal bungalow (39th mile Jiimrao) to 
Khipro via Jhol and Lun Khan. 

(iii) From Khipro to Ghuliim Bhurgari. 
(ill) From Mirpur Khas to Tando Ghuliim AU via UmarkOh 

Nabisar, Wango, Dadah and Mitli. 
(v) From Mirpur Khas to Tando Gbulim AlI via Mir Wib 

Gorchiini, Digri and Dumbalo. 
(vi) From Digri to Dadah. 

The party completed 205 miles of primary, 2,793 miles of secondary 
aud 13,889 miles of tertiary levelling; of which 2,419 miles of secondary 
and all the tertiary levelling were dODe for Local Governmen teo 
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MAGNETIC SURVEY. 
47.' No. 18 Party.-Magnetic.-The declination, horizonta 

P ••• O •• EL. force and vertical force magneto 
Clu. I Oflker. graphs were in operation through· 

Mr. E. O. I. Bond, V.D., in charge. out the year at the Dehra Diin ane 
Class II Oflkers. 

Mr. NikaDjoBoDjoD Ma,umdar. Toungoo. observatories and dail~ 
" Ii,.. Lol a.bgal. absolute magnetic observations werE 

Upper Bubol·dill.le 8mico. taken regularly by the observers iD 
2 omcers.· Th b t' charge. e 0 serva orles were 

LoUIer Hubol'cUnnla Berriee. 1 Mapotic 0.......... visited during the fi,~d season and 
9 Computen. ote. declination, dip, and horizontal force 

observationR were to.ken for the coml?arison of instruments. 
The Kodaikiinal and Alioog observatories, under the control of the 

Meteorological Department, were also visited for the same purpose. 
ObBe'/"llatim. at ~eat Stations.:-Magnetic observation. were taken 

this field season at the six . repeat stations, Quetta, Karachi, Bina, 
Dibrugarh, Barrackpore and Waltair; these observations are int~nded to 
supplement the 5-yearly observations at all repeat stations so that tbe 
annual changes in the magnetic elements may be accurately determined. 

Publication 01 the results of the magnetic sU'/"lIoy.-The results 
of the observations at the observatories, repeat and field stations, reduced 
to the epochs 1~09'0 and 1920·0 are now under publication. 

The magnetic elements at the obseTVatories.-The computation and 
tabulation of the values of declination, dip, horizontal force and vertical 
force for the three observatories-Dehra Diin, Toungoo and Kodaikiinal
for the year 1922 have been, completed; the mean values of these 
elements derived from aU days, excluding those of great disturbance are 
given in tbe table below:-

MBAN VALUES OF THE MAGNETIC ELEMENTS AT OBSERVATORIES IN 1922. 

ob •• rvatory·1 Latitude 
& 

Longitude . 
Dip. \ DecliDation. Ro.izout..J 

FOl'Ce. 
Vel'tical' 
Force. 

• C. G. S. C .. G. S. 
(30 19 

Dohr. Dou ... (78 3 

(18 •• 
Toungoo .../ 96 2. 

.. 
.... . (10' '::la 
J~,W"" , ..... 

",(1; -2; 
I' 

19 N) 

HI E) 
N 4·; 8'6 E 1 43-2 '32927 

4;N) I 
3 E) N 23 7'2 W.'O'JA·j '3(11.6 

.;0 N L~ . ~ \,0. :.~ :\; • ;;~:; \: :'~~7~-"~::: 
1.6 );: ) ."-- . -.. . ... 

. ." . - '., 

'33091 

'16;1; . .. 



PART S.-OFFICE WORK. 

I.-HEAD QUARTER OFFICES. 

MAP PUBLICATION OFFICE (vide Index maps at end). 

{
Lt .• COI. E. T. Riob. C.I.E., R.E., up to 910t (Jet. '1929. 

SUPERINTENDENT Lt.·CoI. E. A. Taudy, R. E.<from 2!ud Oct. 192il to 7th. JUDe 19"..3. 
Lt..CoL A, A. MeHal'S', D.,tS.O., R.E" from 8th JUDe 1928. 

48. Brjef reports of the work carried out during the year 
P""".X"£L. under review in the six offices administered 

ou ... IIOpic.... by the Map Publication Office are given in 
~[r.Pra.ma.<la.ranj .. Ray,a... paras. 50 to 54, 62, 63, 74 and 75. 

49. The classes of maps for" the publication of which the Head 
Quarter Offices are responsible are as follows:-

(a) Topographical maps On the one-inch scale. 
(b) Topographical maps on the half-inch scale. 
(c) Topographical maps On the quarter.inch scale . 
. (tt) (i) Geographical maps on the 1:1,000,000 scale 

(about 1 inch = 16 miles). 
(ii) La Carte Internationale du Monde On the 

1~1,000,000 (about 1 inch = 16 miles). 
(6) Geographical maps on the 1:2,000,000 scale (about 

1 ineh = 32 miles). 
(f) -General maps on the same' and smaller scales. 
(g) Special maps. 

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

(a) Topographical maps on the one-inoh scale.- During 
the year 88 modern sheets have been published. 

- Index map No. 2 at the end of this report shows the progress 
made in the pUblication of the modern one-ineh public sheets, and 
the following table gives the output of these sheets since the 
modern topographical surveys were begun:-

Yeal'S of publication. 

1906-14 ... . .. ... ... 
1914-16 ... . .. . .. ... 
1916-16 ... . .. . .. ... 
1916.17 ... ... . .. . ... 
1917-18 ... . .. '" ... 
1918-19 ... . .. ... . .. 
1919-20 ... . .. ... . .. 
1920-21 ... ... _. ... 
1921-22 ... ... ... ... 
1922-23 ... ... . .. ... 

. Total published ... 
P~ob&ble number of ..one-inch sheetAI which will Dot 

b. published owing to the ar ... covered hy them 
bemg included in the programme for survey and 
publicatioD on the balf· inoh scale ... 

Appmmate Dumber rem .. ining for publica tioD ... 
APE,d:!mate .Dumber of public one-inch she.tAI in 

... ~.. ... . .. 

I 
NUllBE& or ON,£-lNCB snBJ,TapUIJ,LlaBBD. 

Northe'" ,Soutbern I Eaatern' T'~' Oircle Oircle eirel. vwu. e. 

421 266 349 1,036 
97 48 9 104 
S6 69 60 204 
23 40 22 86 
18 12 13 43 
32 19 6 67 
16 37 62 104 
16 11 19 46 
20 46 29 9';, 
32 38 18 88 
708 686 6611 1,911 

911 .l6-1 473 1,948 --483 879 997 2,359" 

2,1621 2.029 2,037 6,218-. 
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In addition to the abov~, preliminary editions (in colours) of 15 
one.inch sheets, prepared from. modem revenue surveys, have been 
published during the year pending their topographIcal revision. - . 

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

(b) Topographical maps on the half-inoh soale.-Index 
map No. 8 at the end of this report shows the progress made in the 
pUblication of the modern half-inch public sheets. This series now 
forme. the tactica.l map of India, having taken the place of the quarter
inch maps in this respect. It was commenced in 1914; most of the 
sheets published up to date are reductions from the one-inch map 
but others are from direct half-inch surveys. 

The following table gives the output of these sheets:-

NUllBER OP HALF-mCH 8BEET8 PUBLISHED • 

. 
Year. of publicotion. Dmwn from Surveyod on 

COmpODf'nt 
one-inch half-inch Tota\. 
sheets. .calo. 

1914-16 ... .. . '" .. , 1 1 
1916-16 ... '" . .. 21 4 26 
1916-17 .. , ... ... 60 6 66 
1917-18 ... .. . .. . 59 6 66 
IP18-19 .. , .... .. . 26 4 80 
1919-20 ., .. . ... I 31 8 39 
1920-21 ... ... ... 69 2 61 
1921-22 ... ... ... 16 7 82 
1999-23 ... ... .. . 62 4 66 . 

Total, .. , · .. 1 313 42 41;; 

.1 1,630 
Approzimate total number of 

inch aheete in Indja , 

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

• ' ( 0 ) Topographical maps on the quarter-inch scale.
These maps' are prepared in "degree" sheets which include 10 of 
latitude and 1· of longitude, i.e., the area covered By 16 one-inch 
sheets, or 4 half-inch sheets. 

Index map No. 4 at the end of this report shows the progress 
made in the publication of the modem quarter-inch publio sheets. 
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The following table gives the output of thees sheets:-

Nm.rnE~ 01" If DEGREE" SHEETS PUDLISBBD. 

Years of publicatioD. Northern Southern I Eaotern I ToW. Circle. Circle. Circle.-

1911-14 ... ... ... 9 6 7 21 
1914-16 ... ... ... I 8 3 7 
1910-16 ... ... ... . .. 1 4 ;; 
1916-17 ... ... ... 1 . .. 3 4 
1917-18 ... ... ... ... .. . 4 4 
1918-19 ... ... ... . .. 3 8 11 
1919-20 ... ... . -- 4 .. . 4 8 
1920-2i ... ... . .. 1 ... .. . 1 
1921-22 ... ... ... 1 3 6 1& 
1922-28 ... ... ... 10 8 2 20 -

Totals ... ... ... 27 23 41 , 91 

AI?prox~ate number of .. degree" sbeets 
ID India. • -... ... ... 170 140 140' 450 

• IDcludea Bu:rma. Circle. 

• 7 preliminary sheets in colours from comparativel;)' modern 
surveys have heen published and 1 r modern and 8 preliminary sheets 
are at press. 

In addition to the above, 46 modern and 9 preliminary public . ~ . 
quarter-inch sheets have been reprinted during the year. , 

24 quarter-inch sheets lia'!'e been prepared in No. 1 Drawing 
Office from the old engraved quarter-inch Atlas sheets brought up to 
date and published (in black only) BB provisional issues;' and 27 of 
such sheets. which were published previously have been reprinted 
du"mg the year. These" provisional" quarter-inch sheets, including. 
those in hand, now cover the greater part of the area of India for 
which modern "degree" sheets 80re not likely to be available for 
some time. 

(d) Geo'graphical Maps on the 1:1,000,000 sop.le.-(i) The 
"India and Adjacent Countries" Series (Vide Index map No. 5).
During the year 1 new slieet of this series has beeil published, 6 sheets 
have been engraved and 20 sheets ha.ve been reprinted. ' 

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

(e) Geographioal Maps on the 1:2,000,000 Bcale.-(Vide 
Index map No. 7).-1 map of this series WBB reprinted during the year. 
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(f) General Maps on the same and smaller scales.-The 
engraved plates of all these maps have been corrected and brought np 
to date 88 far as possible and 8 maps have been reprinted during the 
year. 

(g) Special maps.-The annuaJ edition of the Railway Adminis
tration map (on the scale of 1 inch = 64 mi~eB) has been reprinted with 
corrections during the year; 5 provincial maps and the map of India 
showing railways, canals and ronds without cOlTections (on the scale of 
1 inch = 32 miles) have been reprint~d. 

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

, Two new sheets Nos. 18 & 19 of the Calcutta and Rowrah Town 
Guide Map; seale 12 inches = 1 mile, have been published during the year 
and one sheet (No. 12) has been reprinted. 

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

50. Map Record and 
PltB80NNJU... 

al ... IO.Qi< .... 
Major 

eharp. 

Issue O:fllce~ During the year the 
issues of maps to Government 
officials and sales to the puhlic con
tinned to increase. F. F. Hanter, D.B.O., I. A., in 

'. . 
A diagram showing the values of maps issued during the past 10 

years will be found on the opposite page. 

1,178,461 maps, plans, diagrams" etc., valued a~ Re. 4,63,453, were 
issued during the year, which may be compared with 359,917, valued at 
Rs. 2,11,014, issued in 1913-14. 

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

This increase is due to modest advertisements in the press 'as far /loS 

was possible within a limited budget provision. \ 

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

The reorganizatioJ,l of the map record room continued,' and arrange
menta have been completed for storing every modern sheet in some kind 
of enclosed rack. 67 stsel racks, fireproof and enclosed, containing 808 
shelves have been erected to date. 
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Many maps previously mislaid in the past, on account of unsatis. 
factory storage, have .besnrecoversd and properly listed. 

, The branch ofllce at 5, E~plan&de East,. Calcutta, continues a 
success. 

I Issues.:....FnoH THE MAP RECORD AND IssUE OrrICE. • 

O"CA8KPAY· 
ON Boox TluNs. IIElIT tiro. 
FER (TO GoVERN- VA.TB M. FRu IssUES. TOTAL. 
!\lENT OnxCIAUl). DUALS AND --MAP AoEllxs). 

Yl!o\lI. 

Number Niun· Num- N\IDlber 
of Value be. of Valu. ber of Value of VaI"e 

Printed Be. Printed Be. Printed Be. PrInted Be. 
Copies. Copies. , I Copi ... Oopl ... 

Deport- 224,896 
mental 

2,04,398 61,991 69,766 4.6,1547 79,128 823,431 3,.3,291 

Mapa. 

1~28 Extra-
depart-
mental 

Publioa- ·669,747 92,561 167.756 23,9:;9 17.626 3.84.2 866.028 1.20.162 
tiODS. :-• --, 

Total •• ' -~< 1119,'141 83,'12! fJ4.(1J8 82,'1'11 1,1'18,481 *,83,_ 

1921-22- Totiol ••• 1.222,832 2,10,510 104,7qO 62,076\67,812 68,903 1.895.394 3,.I • .aa 

1920·21- Total ... 1.593,868 2,06.402 136,728 59,568 . 66,824 28,175 1,787,420 '2,94.146 

, Total numbo; of requilitiOlls and enquiries for map. received in thelllap Becord and 
Issue Olliee. 

Y .... 1920-21 
.. 1921-22 
.. 1922-23 

7,11* 
8,868 

'... 8,860 
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Table-III.-Publications received in Map Record' & Issue Office, 
. during the year 1922·23. 

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

NUMBER OP I DtPPBRBNT 
l1APB OF EACH Number of 

CI ... of Map •. Scale. 
CLASS RECEIVED, • heet. Value . 

New a"lriDt. 
printed. 

Publica- an New 
tioDS. Editions. 

DEPARTMENTAL. 
GENERAL MAPS. R.. 

Map.o!India . ... ... Various ... 9 7.204 8.080 

GEOGRAPmOAL MAPS. 
Southern Alia Seri .. . .. 1:2,000,000 . .. I 22. 16.~~ 
India 8Bd Adjacent Countries 1:1,000,000 1 20 10.880 

Beri ... 
TOPOGRAPmOAL MAPS. 

. 
Quarter-iDcb. ~Modem) ... 1"=4 miles 32 46 30.729 40,316 

, Do •. 1 rely.) ... ... JI'=4 miles 7' 9 4,150 6.22. 
Do. Provl .... ... 1"=4 miles 24 27 11.200 13,375 

Half-inoh. (Modem) ... ". 111-2 miles 74 26 88.908 1,15,974 

Do. (PreZ') ... ... 111=2 miles . .. . 1 867 ; 2.601 

One-inch. (Mo em) ... ... 1"=1 mile 81 178· 176.816 2,61,156 

Do. lPrely.) ... ... 111=1 mile 16 18 7.992 11.975 
Do. Provl.) ... ... 1"=1 mile 1 2 2.433 3,550 

Old Style .beet. ... ... Various ... 1~2 16.720 27.169 

SPEOIAL MAPS. 
District Map. ... '" 1"=4 miles ... 1 100 160 
Adminiotration Report Map' ... 1'=8 mil .. . .. 10 1.060 390 
Provinci&1 Haps ... ..... Various ... 6 2,12,:) 01.947 
Plans of ~e. and Oautomnoot. .. , Various 2 2 1.700 743 
IndexH ... I ... ( Various ... 119 190.134 17.162 
Miscellaneous Hap' ... ... Various 18 9 18.700 9.5iH 

Total ... 1 255 1 . 595 1 522.583/5.44.971 

Haps... . .. . 
PI" .. and Diagtaml .. . 
Dlu8trations 
Miscellaneous 

Total 

Grand Tota.! 

. EXTRA·DEPARTMENTAL. 
Various 9. 81 144.864 42.739 
Various 689 19 173.3601 23.676 

220 3 81.067 16.644 
230' 78 369.706 18.812 

.. ·1 '1 l.2341 181 I '769.001 11.01.8'71 

'" I I1.4S9 I '7'76 11.291.58416.46.842 

B.-From the Trigonometrical Survey Office, Dehra Dun. 
Various ... ...1 Various I 6 I 13 I 4.221 I 5.852 

C.-LETTERPRESS. 
1. Rllrvey of India General Rf'port. ]921-22. P"~l &.. 20'1' h. 
2. Catalogue of Map' pu~hed by tbe Survey of India. 1923. Price R.. 1",,1 •. 
3. Routes in the .W .. tern Himalaya, &c .• Volwne I. PiIllch. Kashmir and Ladakh • 

.... by HaJor K. _. !I..C., R.E. 1922. Pri .. RI. 6 til' 11 •• 
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PnRONNEL. 
51. No.1 (Head Q.uarters) 

Drawing 01H.ce.-The organiza
tion of the office remained sub
stantially the same as last. year. 

Ciao. I OJl<;ero. 
Lieut .. Cotonel A., A. McHllrg, D.&O., 

R.E., In cha.rg. from lot Ma., to 7th lWl6 
1923. 

Mr. J. Pmsad. R.B., In charge to 80th April 
1923 and from 8th J1UlO 1923. 

Ciao. II OJJk .... The work carried out by the 
various sectiops was as follows :

(1) The Oompilation 8ection.-

Mr. P. Williama. 
" Abmaeh Ch11D.der Bose. 
" C. West. 
J) A. B. Hunter. 
" ~ Nath Sur. 

:: liJ~"fi.A. (a) "La Carte Internationale 
.. H. T. H.ugh... d ., d 1 000 000'" 
)t P. C. Mitra, B.A. U .w.OD e a.u, , .-

Nine sheets we~ reported in hand last year; no new 
sheet was taken tip this year. Of the nine sheets,. 
one sheet has been completed and sent in for publica
tion. Three have been completed and are about to 
be sent to press, contour pattern of one sheet and 
outline patterns of two sheets have been completed 
and sent to 'th~ Engraving Office. Contour patterns 
of the remaining two are in hand. 

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

I been sent to the Engraving Office. Of the remain
ingsheets, outline pattern of one is under exami
nation and a part of outline pattern of the other 
is in hand. No new sheets were taken in hand 
during the year under report. 

The original of the helio. edition of one $eet has 
been brought up to date and sent to press for reprint. 

(c) India and Adjacent Countries, scale 1: 4,000,000.-Final 
proofs have been passed and sent to the Engraving 
Office . 

. (d) Miscellaneous.-
(i) Preparation. of the new 50-mile Wall Map of 

India was taken in hand during the year, 
under report. 

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

, 
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(iii) Various indexes for the Catalogue have been 

brought up-to-date. 
\i'IJ) Indexes for the Gen~ral Report have been com

pleted. 

(2) TM" One-Millionth" Section.-
(a) Engraved editions.-Eight sheets were reported in hand at 

the close of last year and three new sheets were taken 
up during the year. Of these eleven, two were com
pleted and sent in for publieation, one is ready for 
press, outline patterns of three have been completed 
and sent to the Engraving Ollice,· and outline pattsrns 
of the remaining five are in hand. . 

Patterns for thre.e sheets were prepared and sent to 
the Engraving Office for correetion of plates for reprint. 

(b) Helio. editions.-Outliue original of .one sheet in hand 
has been completed and contour original is in hand . 

• (e) Reprints.-Originals of six' sheets have been brought up 
to date and sent to press for reprint. One is in hand. 

(d) Miscellaneous.-The border spechnen for 11M sheets 
. ( helio. . edition) has been revised and pnbliahed, 
patterns of twenty-six standard indexes have been 
prepared and sent to the Engraving Office for 
correetion of plates and traces of nine and originals 

. of three other miscellaneous maps have been pre
pared. 

(3) The Quarter-Inch Section.-
(a) Origi.nal compilation and drawing.-At the end of the 

last. year there were eleven i-inch sheets in hand; 
no new eheet was taken up during the year under 
report. Of these eleven, se~en have been completed 
and sent in for publication, three sheets are in hand; 
work on one was stopped under the erders of the 
Surveyor General. 

(b) Miscellaneous.-

(i) Stump.shaded originals of ninety-one sheets 
were prepared and sent in for publieation. 
Those of three quarter-inch sheets and of 
the 50-mile Wall Map of India are in hand. 

, 
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(ii) Press order proof corrections have been inserted 
on the original fair sheets of seventeen 
modern topographical maps. 

(iii) Various corrections have been carried ou~ on 
tbe originals" of thirty-seven sheets." 

(iv) The drawing of the "Vivid Map of India" 
for the, British Empire Exhjbition on the 
sixteen-mile scale is in hand. 

(4) The &lIrint Section.-
(a) Seventy-eight old style one-inch sheets (including seven-. . 

teen sheets in hand at the close of last year) 
were brought up-to-dnte and sent to press for 
reprint, seven sheets remain in hand. 

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

(0) . Forty-four one-inch .and haIl-inch sheets were corrected 
to modern graticules and sent to press for supply 
of blue prints to partie!! for revision survey. 

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

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

(f) One Indian Atlas sheet and twenty-three miscellaneous 
maps h&.ve been brought up-to-date from office 
copies and sent to press. Six sheets are still in 
hand. 

(5) The Mapping Sectirm.-
(a) One hundred lnd fifteen modern topographieaJ sbeets 

(including seven in hand at the close of last year) .• 
were corrected and brought up-to-date from . office' 
copies and sent for reprint. Two sheets remaiil 
in hand. 
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Prese order proof corrections have been carried out on the 
... original fair sheets of one hundred and thirty-seven 

modern topographical sheets (including ten in hand 
at the close of last year); two sheets remain in hand. 

(e) The original of the .64-mile Railway Map of India was 
brought up-to-date and sent for reprint. 

Black prints of plane-table sections of twenty-si~ sheets 
were pasted together for supply of. blue prints to 
various parties. 

(b) 

(d) 

(e) 

, 

Forty-seven fair, and print original, sheets and colour 
patte.:ns of varions special maps (inclnding seven .in 
hand at the close of last year) have been· completed 
and sent to press. These {include maps prepared for 
census, railway, commercial, military and other depart~ 
ments. Four miscellaneous eases are ~till in hand. 

(6) The Office Oopy Section.-
(a) Additions and corrections received from various local 

authorities, have been entered on the existing "office 
~opies" of 2,214 sheets. 718" office copies" of newly 
published or reprinted sheets have also been prepared-

(b) 

(0) 

(il 

(ii) 

during the year. 
The aress of 196 newly published one-inch and half-inch 

sheets were checked against the Auxiliary Tables and 
entered in the Area Register. 

The miscellaneous work of this section includes-
supply of authenticated copies\ of revenue and historical 

maps, revenne data from field books and other reCOrdll 
to officials and private persons, 

the preparation of complete sets of maps of the Districts 
and States of India with a view to bring their 
"office copies" up-to-date by references to the various 
Local Governments. 

(7) The Eromining Section.-
This section is responsible for the examination of the sheets drawn 

by other sections in the office. 
210 cases pertaining to 309 sheets have been examined during 

the year; six cases pertaining to six sheets remain in hand. 
In addition to the ahove current work ~hi8 section snpplied 

scientific data to various officials, kept up corrections to Imperial Gazetteers, 
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examined projections of sbeets on copper plates in the Engraving 
Office, checked geographical names in . various Survey of India publi
cations, drafted correction slips to the topographical hand-book and 
tables, conventional signs, &e. The alphabetical index to names for 
thenew 50-mile Wall Map of India is in hand. ' 

PBaeoNNBL. 

• Olas. IOjJi< ..... 
Lieut.·Colonel A. A. McHarg. D.S.O., 

R.E., in cha.rge from ls~ May to 7th 
Jon. 1003. 

52. Engraving Office.-
(1) Engramng 8ection.-This 
section has heen employed ou the 
following during the year-Mr. J. P.-, R.B., in charge to 30th 

April 1923 ... a from 8th Jone 1003. 

(a) India &: Adjaoent Oowntries.-Scale 1 : 1,000,000. 
'Out of the five sheets in hand last year, two are in 

their final stage and will very shortly be sent in for 
publication, two are nelq'ing completion, and one is 
well advanced. One new sheet was projected and has 
progressed as far as completion of outline, and another 
new sheet was projected and is awaiting material. 

(b) . La OOlrle Internationak au, Mond.~Scale 1: 1;000,000. 
Out of the seven aheets in hand, two are iu their 

final etage, and will be sen~ in for publication very 
shortly; two are very nearly completed; and two are 

, well advanced; the remaining one is in a preliminary 
stage. No new plates were projected. 

(e) SO'Idhem Asia Series-Scale 1 : 2,000,000. 

(d) 

Out of six sheets in hand last year, one (North 
Tibet) will very shortly be ready for pUblication. The 
work on one (Koko Nor) ;was stopped awaiting fresh' 
material from No. 2 Drawing Office. One (Brahma
putra) waS nearing completion, but portions have to be 
re-engraved to incorporate new work received from 
No.2 Drawing Office. One (Calcutta) bas heen partly 
completed and awaiting material; two (Bombay and 
Delhi) are well advanced. One new sheet (Kasbmir) 
was projected and outline completed. 

The miscellaneous work ha.been very heavy. Corrections 
and additions to 114M. India have been completed, and 
final proofs are in band. Office copy co~tioDB are 
being carried out on all the maps of India on different 
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scales, as' also on the complete set of the 32-mile 
Indices. Two Commission forms for officers in, the 
Indian Hospital Corps in F;nglish and Urdu and in 
English and Hindi have' been engraved and an inset of 
the British Isles for the 32-mile map of India w:as 
drawn for reproduction. Six ~tles on p!>otogravure 
plates for the Geological Survey of India were engravei 
as wen as a new title plate for IfM sheets. Two new 
pages have been added to' the Copy Book of Letterjng. 
Ten district maps and the table of Conventional Signs 
have been correeted and bro,ught up-to-date. Compila
tion of various insets and colour. scheme for the 50-mile 

• Wall ,Map of India is progressing. 

(2) COppPh' Pta.te P'l"inting Seotion.-29,191 impreBsionB were 
pulled during the year, against 29,876 during the pre
ceding year. 44 % of this work was extra-depart
mental, consisting of photogravures, charts, cO!llmission 

,forms and certificates. Of' the departmental work 
about 38 %, consists of scales, and the rest transfers, 
art paper prints and prints from various plates, such as 
Atlas sheets, district maps, etc. .. 

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

53. Photo.-Litho. Ofilce.-The main feature of the year 

P .. SONNEL. under report is the increased out-
CLm l O./li<... turn of the office-the figure which 

Ma.jor F. J. M. KiDg, R.E., in charge. b t t th t t be' es tepresen s e ou - urn mg 
the number of impressions pulled in the Litho. Branch. This figure 
this year reaches 4,035,405 (1Yide column 2 of Table B). This figure has 
only been surpassed on two occasions, viz., in 1917-18 (4,796,813) and 
in 1918-19 (4,248,913). The increased out-turn .this year is due to 
the fact that a large number of ma.pa were reprinted for mobiliaa.tion 
purposes for the Chief of the General Staff. 

As a result of economies during tbe past year the cost of the office 
(column 2 of Table A) bas ·been reduced by over Rs. 40,000 as 
compared with 1921-22, while the "profits," arrived at by deducting 
the total cost of the office, including European stores, from the value 
of the out-turn, amount to Re. 1,59,640 against Rs. 90,596 in 1921-22. 
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During the year the Typs Ssotion has cleared oft' practically all its 
srrell-rs and this has been accomplish'ed partly by the curtailing of a 
number of 'forms formerly printed in the section and partly' by the 
installation of a ruling machine which has been rwming during most of 
the year. 

The following tables briefly summarise the work of the .office during 
the last 3 years:-

TABLE A.-WHOLE PHOTO.·LITHO; .oFFICE. 

1 2 3 4 I 6 I 6 

V.lue of NUlIlIRR 01' >L\~8 PRINTED. 
·Cost of Year. office. out-turn at Depart- I Other than I office ra.tes. mentel. Dep.,'tDlental. Total. 

lls. lls. . 
1920-21 2,70,193 4,77,839 626 2,646 3,171 

1921-22 3,05,038 5,37,636 666 2,993 3,669 

1922-23 2.64.415 5.71.286 956 2.'160 8.'116 

n lAnd . • Does Dot wclude cost of chemlcalt, paper, &0., obtamed from E g 

TABLE B.-LITHO. BRANCH. 

1 2 3 4 6 6 7 

~Numher of rumber of Number of TYPE SgarION OUT·Ttl8.If. 

y .... impressions . half-~ne .line-bl?ck 
pageooritemo\ Copies Ilmpre88iODS pnlled in mpresstoDa unprea&lO~8 

·tho.Branch. pulled. pulled. pubtished. printed. pulled. 

1920-21· 3,736,999 237,976 001,265 3,429 2,034,962 3,609,632 

1921-22 3,643,470 90,633 746,670 2,854 933,391 1,766,319 

1922-23 4,035.405 51.069 828.628 11.816 1.006.900 1.598.605 

TABLE C.-PHOTO. BRANCH. 

Negative. 

zu,cplateo 

. Photopvme plates 

Half-tone blook. 

Lineblocb 

1920-21. 

0,786 

7,691, 

490 

1921-22- 1922-118. 

0,894 5.604 

7.396 7,078 

476 605 
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54: Mathematical Instrument 01D.ce.-During the year 
Pm"N.": from 1st April 1922 to 31st March 

I[r. T. A. Ferri"1l; O.B.E., in charge to 1923, there was an increase in the 

M!~~ F;~=:~e~;" cbarge from 15th demands made on this office for 
February11J23. instruments, &c., (vide item 1 in 

para. 2 'belo~) and the Store Section of the Office made II profit of 
Rs. 63,358 against a profit of Rs. 47,044 in 1921-22 .. There was also 
an increase in the value of work done (vide item 6 in para. 2 below) 
and the Workshop S~ction of the Office made a profit of Rs. 39,'118 
against a loss of &S. 38,910 in 1921-22. 

2. The following table shows the usual comparative fi~ for 
the lasi three years :-, 

I 

1920-21. 1921-22. \ 1922·23, 

Rr. R •. Rs. 

1. ToW is"" •• of atores to Public Olliees .. 
abown in the Profit and Lou state-

4,74,911 0,32,768 6,26.953 

ments. 
2. V Blue of repairs to instru.mentg received 

for repairs and returned in oemooab!e 
condition. 

96,089 1,18,445 1,70.010 

:1. Value of instruments received from ;0,484 08,743 88.988 
Government Officers when no longep. 
required. 

4. Book value of the .tock of iustruments, 5,06,988 6,91,499 6,76.844 
&c" in Serviceable Stores. 

6. Book value of the stock of instruments, 1,07,873 1,26,646 1.96.616 
&0., in Repairable Stores. 

6. Total vAlue of work done in the Work- 4,81.809 4,20,408 4.89.399 
mop. ,. 

7. Value of instruments manufactured in 1,82,644 1,;6,123 1.68,688 
'the Work.hop for Serviceable Stores. 

8. Value of iDBtrumento purcbaaed locally 41,063 11,296 22.840 
9. Valu. of inotrumel1ts and material. 01>- 2,98,795 4,08,016 11.90.660 

t&ined from England through tbe 
Director General of 8tores. 

10. Average No. of employees and their pay { No. 618 No. 628 No. 664 
R •. I,77,656 Ro. 1,93,608 RB. 1,88.009 

8. During the year the stock of all the three stores (the Service
able, the Repairable and the Material Stores), was twice taken as usual 
and the discrepancies found were duJy adjusted. 



OFFICE WORIL-DEHBA DON. 

H.-DEHRA DUN OFFICES. 

TRlGONOMETRICAL SURVEY OFFICE. 
55. Computing Ofilce.-Oomputations on a large scale bad 

PBRSONNEL. 

CIa •• 1 OJl<l"" 

Dr. J. deGtaa.ff Hunter, Sc.D., M.A., 
F.lDst. P., lD charge from 27th November 

. 1922. 
Major C. M. TbODlpaOD, I.A . .' ill cha.i-ge to 

26th November 1922. 
m ... 1I OJ/<,,. 

to be carried out tbis year in com· 
pliance with extra-departmental re
quests. Special mention may be 
made of a requisition for tbe rectan
gular co-ordinates of over 5,000 
points, and of another from tbe 
Director of Wireless Tel'egraphy 

M'l'. Hanuman Praaa.d, R.S. 
Upper 8,w01'diMto sWvi... requiring the prepar\tion of dats 

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

The foWl of the geoid (sea level'surface) in India has been deduced 
from all the deflection -results obtained by the Survey of India, and , 
,exhibited by means of contours on a -ric map. This shows the elevation 

of the geoid from the spheroid of reference. The desirability of such 
representations of the geoid for all geodetically surveyed portions of 

t the globe has been pointed out by the International Geodetic Association. 

The preparation of a revised and extended 5th edition of the 
Auxiliary Tables of 'the Survey of India is in progress. Part III, of 
which a small edition was printed last year, has been further supple
mented by 13 new tables, and a full edition of this part is in course 
of printing. The professional forme of the department are ~ing 

revised. 24 forms ha.ve been remodelled up to date. 

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

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

Triangulation pamphlets were compiled for 61 degree sheets. 
These include 48 of Mesopotamian triangulation. , 

Type Primting Sectitm.-The following were printed during 
theyear:-

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



48 
, 

OFFICE WORK.-DEHRA DUN. 

2. Records of the Survey of India, Volume XVII-Memoir on the 
MapS of Chinese Turkistiin and KanBU, (Sir A. Stein, 

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

(Lt.-Col. H. McC. Cowie, R.E.). ' 
7. Levelling of Precision in Mesopotamia. 
8. Catalogue of hooks in the Library of the TrigonometricaI 

Survey Office. 

The following are in hand :-
(i) Records of the Survey of IDdia, Volume XVIII; 1921-22. 

(ii) Records of the Survey of India dealing with the 
Maguetic Survey of the country. 

(iii) Levelling pamphlet 79. 
(ill) Hand-book of Topography, Chapters II ind III (bo€h 

revised). 
(II) Type book of the Trigonometrical Survey qffice. 

Observatories.-Meteorological observations were continued as 
usual, and the-Omori Seismograph was in operation thronghout the year. 
The time at which meteorological observa.tions are taken has been 
cbanged from 14 hours' to 10 bours. . 

Pbotograpbs of the sun were taken on 306 days, the sun being 
obscured during the remaining days of the year . 

. Preservation of Tri.gonometrioal Stations.-658 stations were 
repaired by district officers at a cost of Rs. 3,558. Out of 361 districts 
from"which reports were due, 23 fa.iled to make ret~U8. 

56. No. 2 (Debra) Drawilig Office.-During the year the 
PIWIONNEL. work of the office was carried on by 

or.a...r 0;;'.... . six sections. Owing to retrench-
Lieut.-Col .... 1 L. O. Thuillier, LA., in h 

cb&rgo. ment at t e beginning of the year, 
Cles" II O,lka-I. th C 

Hr. H. B. SimOQB. . e a.ntonment mapping section 
" llama Pl'88Id RaI, R:A. ,was abolished and the work' banded 
It J. McCraken, M.B.E. 

Uppor Subordinate 8e!ov.,e. over to the half-inch section. To-
8 OIBooro. • wards the end of the year, a new 

section was formed to draw the levelling charts of the SutIej Valley 
Irrigation projed of the Punjab Government. This work is being done 
on payment. 
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(1) The T'l"ianlJ'Ulation Ohm and Oa-nto'lllllte-nt Sectio-n.-Deals 

with the fair-drawing of triangulation, levelling and index charts, and the 
publication, reprint and correction qf cantonme~t pInns. In addi'tion to 
the ordinl'ry work of th~ section, 48 miscellaneous maps, ,charts" and 
diagrams were dealt with and 351 sheets of cantonment plans hand
coloured. 

(2) The Oompil4tion 8ectilm.-Deals with the compilation and 
fair-mapping of geographical maps on different scales. Two fair sheeu. 
on the 11M scale shown as in hand last year, were completed and sent to 
press. Four sheets of rough compilation on tpe 11M scale were in hnd 
at the. end of last year, and one more sheet was ,taken up during the 
year; of these, one has been completed and is being fair-mapped and four 
are in hand. ,Of the rough compilation of sheets on th~ 112M scale 2 
wer~ in hand at the end of . last year and one was taken up doring the 

,year; of these, two have been completed and sent to Calcutta, to be 
engraved and One remains 'in hand. The stump-shading of two sheets 
was in hand at the end of last year, and three more were taken np 
during the year; all these have been completed during the year. :I'hree 
half-inch shj!ets shown as in hand in this section last year, have been 
completed and sent to press during the year. Two sheets of Sir H. H. 
Hayden'S Tibet map and one sheet of Mount Everest map were taken in 
hand during the year; ,of these, two sheets have been fair-mapped and one 
'of the former is still in band. Materials for the rough compilation of 
five sheets of the map of Tibet on the scale of 1 inch = 8 miles are being 
collected. " 

(3) The ~tei'n'8 Section.-Deals with the fair-mapping of. Sir Anrel 
Stein's explorations in Chinese Turkistiin and Kanso in 1900-01, '1906-08 
and 1913-15. The remaining two sheets ont of the 48 sheets of this 
series, have been published during the year. The fair-mapping of one 
special map sheet shown as in hand last year is still in progress, ne~g 
completion.' Eleven special triangulation .charts and one leveIIing chart 
of this area shown as in hand last year, have all been fair-drawn and 
published during iIle year. 

(4) PM Half-i-neh 8ection.-Deals with the fair-mapping of half
inch sheets. All the thirteen sheets shown as in hand last year have 
been completed and sent to press daring the year. This section 'has also 
completed the fair-mappin~ of five cantonment plans, and eleven further 
pIans are in hand. Two of the pInne have been combined into one and 
this makes up the total of 17 shown as in hand last year. This aection 

• 
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also took up the stump-shading 01 4 sheets, of which 3 have heen comple
tad and one is in hand. 

(5)· The EX(I/Iwininp Bection.-;-Examines the majority of the 
important sheets drawn ~ this office. 129 sheets have been ,examined 
during the year (including the 34 sheets shown as in hand last year) 
and 22 sheets are in hand. 

(6) The Butlej Valley Project Section.-W as formed towards the 
end of the year under report. to deal with the fair-drawing of the 
levelling charts (showing spot heights and contours) for the Sutlej Valley 
Irrigation project of the Punjab Government. Materials for 136 sheets 
have been received; and of these, 6 sheets have been fair-drawn and sent 
to press leaving a balance of 130 sheets. in hand. 

(7) The Map ReCO'I'rl Bection.-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 ~nd for depart
mental use and deals with all correspondence on this subject. 

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

Balance Bal ...... 
of Sheets Sheets of sheets 

Olassofmops. shoels received sen'" in· hand 
REll[ABKS. on 1st in press in OD1H 

O.tober 1922·28. 1922.23. October 
1922. '1928. 

'lriaDgulatioD .h .... ... 17 28 28 12(,,) {a) Drawlng of two 

Levelling Chart., scale 11M 1 3 2 
charts HOpped. 

2 , 

Index Ohms to illustrate 1 7 8 1(;') (b) Publlilalion of 
.... porIB. one index stop. 

Oantonment plans for pub. 84 87 28 75 
ped. 

lioatioD. 

OanloDDl8D1 plans for cor· 11 222 218(c) 20 (e) Corrections 
reotion. carriedout inboth , 

originals and 
" office copi.s. 

Oantonment plans fair· 17 1 6 12(d)' (d) Two plans have 
drawing. .I been .ombined 

Forest maps of Indian '" 15 ... 15 into ODe. 
Siaies fpr publication. 

Miace1l""eous maps, Charta 
, 

21 40 67 4 I 

and ell.gram •• I 
I 

Oolour suid •• of can'on- 166 898 ! 851 202 i men. and olber maps. 

BaIl·inob abeels 16 • I t 
, ... . .. 16 ... 
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Summa.ry of the work of the office·during the yea.r 199 ')-23 (con<llll) 
~- .. 

Balance Ba.lano8 
of She.1s .. Sh..,1s of sheela 

CI ... ofmaps. ahe.ts reoeived oon**o in hand . 
REIlABEB • on la, in press in on 10& . Ootober 1922·28. 1922·28 . Ootober ~ 

. 1922. 1928 • 

GEOGRAPHICAL 
MAPS. . 

Fair shoets, scale 1/M. ... 2 1 2 1 
Rough compilation, seale 4 1 Ue) ~ (e) Being faiNnap. 

I/M. ped. , 
Bough oompilation, 
1/2M.:-

sca.le 2 1 2{J) 1 (f) SenUoCalcu*1s 
for engraved edi. 
tion. 

Stump·ahading. va.rious 2 7 !!l I, 
Bcales. , 

Sir H. H. Hayden Tibe& ... 2 1 1 .. 
maps. 

Mount Everest map 
. . -... ... 1 1· ... 

Sutlej Valley project level ... . 186 6 180 
and contour chads, scale 
1 inch = 4 miles. ' ! 

Sir Aurel Stein's explora.-
tions in Chinese Turkis-

1 ... ... 1 

*au and Kaneu in 1900- .. 
01,1906-08 and 1913-
15, for publica.tion on 
2/M seale. 

. 
l'hoto.-Z~nco. Sectwn.-Durmg the year 1922·23 the work under· 

taken comprised:- I .. 
Cantonment plans; 
Indexes and Triangulatib~ charts. 
Forest maps. / 
Maps iIlu&trati"e of Sir Aurel Stein's explorations. 
Map illustrative 01 Sir H. H:. Hayden's explo~ations. 
Miscellaneous maps. 
Extra·departmental maps .. 

The following table shows the work done in the last three years:-

INO. of sUi?ieola.INO. of Negalivee. 
) No. 01 Chocolate 

Yeare. No. of l'uIho. and Bromide 
]!rinta. 

1920·21 ... 1,480 1,911 488,996 447 

1921·22 ... 1,460 2,028 305,415 ... 
1922·23 ... 1. '719 1.580 318.229 1.198. 

-
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57. Forest Hap 
hUONrfBL. 

ow... I OJJicer. 

Olllce.-The strength of the office was 
reduced during the year by haIf, 
but its organization remained sub
stantially the s.ame as last year. Lieot.-Coloael L. O. Thailliel", I.A., in ........ 

The work carried out by ihe 
variou~ sections was 88 follows :

(1) The Drawing Section.-The 
progre~s of this secEion is shown 
in the table below :-

Cu... 110ft"' .. 

AIr. B. P. D.llo_ 
.. Amlat.uIl&h Khan, K.B. 
" T. F. Kitchen. 
.. Naaat ObaDd Pari, B.A., R S. 

n. 

.' ,. . .. Inhand:on Reeeived CI ... of lsi Oclober dnring the map. 1922. year. 

(a) ... 2 G1 

(6) ... 64 46 

(e) ... 11 4 

(4) ... ... 41 

\ • 
(e) ... 4 

(fl ... 82 7 

(g) ... ... 8 

'l'otal I 1922·28. 99 160 

Tolal I 
1921·22. ... 176 

Drawn and In hand on Published Total number sent for 80lh Sep. during tho of copies prin. publication tember' 
duriog Ihe year. led. 

19~8. year. 

88 20 67 

68· 41 80 
, . 

18 2 1,7 

38 8 88 21,688 

2 2 1 

14 25 17 

6 2 8 

I 0164 
I' 

95 I 218 I -
I, *214 I ... I 199 I 28,661 

o InclDd .. tw .. lnch ... d f ...... 1nch f ...... mapo dawn by ......,. porI;Ioo. 
(a) RepriDtIJ of foreat Dl&P8 on various .cale.. 
(b) Fored editioas on the two-tach teale of moc1em one-inch m&PI. 
(e) M.po of F ..... Circlea ""d DivUlona. 
(d) M.plt. illuatrala working plans, etc. 
(e) IIapo and Wagn.ms to ...... po.y Admini_t;on -a.porla. 
U) Fo_ mope fro .. opee;aI-. _1 011 the f ..... iDch oeaI ... 
(g) lndez a.nd miloeUaneous maps. . 

(2) The Portfolio Section.-Offiee copies of 455 maps and colour 
specimens of 62 maps were prepared; corrections )0 204 sheets were 
completed, 69 office copies were coloured up and 1,704 sheete were 
hand coloured for issue on indent. In addition this section corrected 
the forest information on 328 maps for the various Survey of India 
drawing offices requiring them for compiling the half·inch aud degree 
abeete, . 
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(3) . The Ma.p Record 8ection.-The number of maps, diagrams 
and original fair sheets received for storage was 12,881; 3,67p mapa, etc., 
valued at Re. 9,347· were issued gratis. Sales by book-transfer to 
Government departments amounted to Re. 3,137 for 1,027 mapa; these 
figures show a decrease. of 1,787 maps and Rs. 2,568 from those for last 
year. Cash sales to the public amounted to Re. 2,035 for 902 maps, a 
decrease of Rs. 304 from the amount realized the previous year. 

(4) Book-Binding 8ecticm.-This section dealt with 267 volumes 
for the Forest Research Institute, the value realized by book-transfer 
and cash being Rs. 681. . 

As . the working Arrangements of thie section -were not proving 
• entirely satisfactory, and' in anticipation of having to retrench its 

perSonnel, it was cloae<\ down in the month of January so far as the 
binding of books for the Forest Research Institute was concerned, and 
its activities were confined to departmental work. 2,616 maps of various 
sizes were moun ted on cloth for iesue. 

MiBcellameoUB.-At the special request of the Oonservator of 
Forests, Northern Oircle, _ Central Provinces, and of the Divieional 
Forest Officer of the South Raipur Forest Division, the area statements 
of the reserved forest areas in 109 four-inch sheete were revised. 

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

The Oatalogue of maps published in 1916 by the Forest Map Office 
has been revised and sent to press. 
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1II.~CIRCLE AND LOCAL DRAWING OFFICES: 

58. No.3 Drawing Office (North,ern Circle).-During the 

Clan I Officer. 
Mr. J. A. Freeman, in abrge. 

OltlllB II Officers. 
lIr. E. J!. Weot. 

'1 A~ A. Graham. 
Upper BtWordi1Ulte 8ervice. 

1 Officer, 
Lower Subordinate Service. 

• 49 Suney01'8, etc. 

year 24 two-inch sheets out of 
26, 54 one-inch sheets out of 93 and 
3 half·inch sheets out of 10 previous
ly surveyed. were fair-ma.pped by 
parties and have been submitted for 

puhlication. 
Hall-inch sheets compiled lrom 

one-inck skeets.-ll half-inch sheets 
:were dra~n in the Circle Dr~wing Office, and have been submitted for 
pUblication during the year. 

Modern material uvailable.-The fait-mapping .of 15 half-inch 
'sheets, of which the component two-inch and one-inch' sheets have been 
published or sent for publication, is in hand. In addition to the above 

. there are 19 half-inch_sheet areas, of whicb some of the component 
/ 

two-inch or one-inch sheets though surveyed have not been published. 
The material for these 'areas will soon be available for half-inch mapping. -

" , 

Quarter-inck sheets compiled f'l'om mode..n one·incJ, and ka1l-inck 
8"eets.-During the year 9 quarter-inch sheets were fair-mapped and 
submitted for pnblication .. 

ModeMI' material availuble.-There are 8 quarter-inch sheets of 
whic!! the component one-inch or hill-inch sheets have been published, 
and the fair-mapping of all of these is in hand. There are, besides the 
above, 8 quarter-inch .sheet areas of which the component two-inch, 
onc-inch and half-inch sheets though surveyed have not been published. 

Special map8.-During the year the Town-Guide map of Lncknow 
in 4 Sheets, the Khaur Oil Fields map in three sheets on the 
sixteen and eight-inch scales respectively were prepared and submitted 
for publication. 

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

Hill-shaded _/ioeI8.-40 one-inch, half-inch and quarter-inch sheets 
were stomp-shaded and submitted for publication. 

Layer guides.-Nil. , 

Colour patterns and press orde'l' P'·Oof8.-Press ordor proofs and 
colour patterns of, 98 sheets were SUbmitted fOJ; puhlication. 
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MiBcellamoUB.-The traverse plots of "mauzaa" in 4" sheets of 
Gondi district, on the sixteen and thirty-two-inch Bcales, and enlarge
ments of Mawai and Baponi villages of Jhiinsi district, on the sixteen-inch 
seale, were supplied, and the cost of preparation recovered from the 
Deputy Commissioners of Gonda and Jhinsi. 

For the purpose of reprint the omce copies of 4 sheets were cor
rected and submitted for pUblication. 

R~corcl Section.-Triangulation data fo~ 12 degree sheets were 
completed but t~eir final disposal has been delayed pending the issue' of 
revised instructions for tbe preparation of triangulation pampblets. 

The staff of eO!llputers was considerably reduced during the year. 

59. No.4 Drawing Office (Southern Circle).-During the 
PERSONNEL. year 44 one-incb and 8 half-inch sheets 

Ol<u. IOffiur. previously surveyed and mapped, 
lilt. J~ O'B. Danagher, in oharge. • . ' 

Ol<u. n QJir.er.. 1 one-mch sheet previously surveyed 
Mr. 11. CJa.udiuo. and partly resurveyed during tBe 
". 'Ha,ji Abdul Rahim, K.B. J 

Upper Btobordi""te 8".,.,.. . year and 9 one-inch sheete surveyed 
4 0IIcen. during the year were received from 

Lower Subordinate Service. 
46 i>mftsmeo, etc. parties before the 30th September 

1923 and were fin~y examined and submitted for publication. T.here are 

no arrears. 

Half-inch sheet8 compiled from modern om-inch slLeets.-7 sheets 
were mapp'ed and ,submitted for pUblication. There are 11 sbeets in hand 
of which 1 will shortly be submitted for publication. 

Modern material available.-The material for 3 half-inch sbeets 
has been received but the mapping has not yet been commenced. In 
addition there are 11 balf-inch sheet areas of which the component 
onecineh sheets have been submitted for pUblication but not yet pub
lished, and 11 half-inch sheet areas completely surveyed on the one-inch 
scBiIl but of which all the component one-inch sbeets have 'not yet been 
8ubmitted for publication. 

QUOR'ter-inch sheets compiled from modern one-inch and Italf-inch 
am.d old style slLe~ts.-8 sheets were mapped and 8ubmitted for publica
ti~n. There are ., sheets in hand of which 1 is ready for despatch. 

Modern material available.-Tbere are 4 quarter-inch sheet ll1'eas of 
whid> ·the component half-inch sheete have been submitted for publica
tion, 6 qUll1'ter-inch sheet areas of which the component half-inch aheets 
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have not all been submitted for publication and 5 quarter-inch slieet areas 
completely surveyed but of which the mapping of the component half-inch' 
sheets has not yet been co~menced. 

Reprint sheets.-The correction of 1 quarter-inch sheet was com
pleted and the sheet was submitted for pUblication. There are no reprint 
sheets in hand. 

Colowr patterna.-W Qfe prepared for 56 sheets and submitted for 
publication. 

Hill-shaded sheets.-W~re prepared for 44 sheets and submitted"fot 
publication. 

Layer gwides.-Nil. 

Photo.-Zinco. work.-

Number of .. productions 

.. " enlargements 
" " reductions , •. 
It " 'Vandyke plates prepared 
It " prints pulled 

Work for private individuals on 
value of Re. 185. . 

818 
185' 

429 
268 '" 

lO,?97 

cash payment was done to the 

8pecial maps.-A four-inch military map of Blishire (l'ersia) was 
finally examined and submitted for publication. 8 two-inch sheets of the 
special forest survey of Hyderibad (Deccan) surveyed and mapped during 
the year have been finally examined and submitted for publication. 
4 one-inch special forest sheets of the Indore State previously surveyed 
and mapped and 5 similar sheets surveyed and mapped during the year 
by No.5 Party have been finally examined and submitted for publication. 

The preparation of a road map of Bangalore on the three-inch scale 
is in hand. 

Tril&ngulation cl.arts and computations.-Seven triangulation 
pampblet~ and charts were prepared during the year and are ready for 
despatcb to the' Superintendent of the Trigonometrical Survey when 
called for by him. Mate.rial was extracted and supplied to (a) the parties 
of this circle, (b) the Northern Circle and (c) the Land Records" of the 
Bombay Government. Material was also "extracted and supplied to a 
private individual on cash payment to the value of Rs. 47. The work of 
revising the register of all triangulation and traverse records in this office 
is in hand. 
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MiBcellan8ous.-Preparation of Index maps, etc. The ~ork of 
sorting and arranging all records and copies of publisbed sbeets in the 
office was taken in hand. 

Published copies of sheets were 80ld to the public to the va1~e of 
Rs. 273. , 

60 .. No. 5 Drawing Office (Eastern Circle).-The following· 
PBRSONN£L, sheets were received from field parties 

. Ol ... I Officer. during the year:- \ 
Air. W. M. Gorm .... in obarge. S a.I 4' eb c. m esiolmi!e 

CIIuBlIO,licer. 2 
Mr. P. Simpaoll. . " "" u 

" 1 inch " " Upper Subordinate $erv1'ce. 
S OBleera. .. t .. .. .. 

Lower BubonlifUlfe Service. 

1 
4· 

87 
9 

31 Surveyors, etc. Total ~51 

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

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

Half-inch sheets oompiled from modem one-inc.h and· old style 
sheets.-During the year, 21 sheets were in hand, including 5 from last 
year; of these 11 were submitted for publication and 10, which were 
begun towards the close of the recess, remain in hand. 

Modem material available for Itall-inch mapping.-All sheets of 
which the component I-inch sheets are published have been put in hand 
and the m'aterial for 4 haIf-inch sheets, wbose component I-inch sheets 
are nuder publication, has been applied for. 

Quarter-4nolt sheets compiled from modem o-ne-inch, hall-inck 
and old style sheets.-Five sheets were in hand, of which four were 
anbmitted for publication, leaving One recently begun sheet in hand. 

},{odem material available lor quarter-4nck mapping.-All i·inch 
sheets of which the component i·inch I sheet. are published have been 
put in hand and material for one sheet, of which the component i-inch 
sheets are under publication, has been applied for. 

Hill shaded 8heets.-3 sheets were prepared and submitted. There 

are no arrears. 
Layer g'Uides . ....:.None,were receivM doriog the year. 
OoloWl' patterns and p1'e,s order proof8.-Those of 68 sheets were 

received and dealt with lind, in addition, 6 sheets were prepared for 
! 

reprint purposes. 
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61. • Maymyo Drawing Oftlce (Burma Circle).-32 sheets 
PERSONNEL. were surveyed by parties of the 

014 .. 11 OJlic.... Burma Circle during the year. Of 
Mr. F. J. Grice. 

Upper 8ubord;na'e s.mc.. these, 7 two-inch sheets were fair-
1 Ollicer. mapped and received in the office 

Lower "Subordinate Service. 
17 DmfIsme .. otc. before the 30th September. The 

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

Ha.t/-inch. sheets compiled f'rom mode?'n one.-inch sheets.-Six of 
these sheets are in hand j 2 have bee'; subm.itted for proofs and 4.remain 
in hand. 

lrfodern material available /0'1' half-inch mapping.-There are 2 
modern half-inch sheets, of which the component one-inch sheets have 
been pnblished, the drawing of which has not yet been put in hand. 

QU(lII'te'l'-inch BheetB. compiled f'rom modern one-inch and half-inch 
Bheets.-None in hand. I . 

\ Modern material available /OT q'U<ll1'te'l'-inch mapping.-There is 
1 quarter-inch sheet of which the component half-inch sheets have been 
published ond the drawing of which has not been taken up. 

Two-inch Forest Blteets.-Two have been completed, leaving no 
arrears. 

Cowur pattB'l'nB a,nd press O'I'der proo/B.-These have heen received 
for 1 sheet and completed and submitted for 1 sheet. 

ForeBt Ind~ Bhowing Gazetted ReBe.'Ves.-This Index js being 
prepared, on the one milljon seale, from- material taken from one-inch, 
half-inch ond quarter-inch sheets and from that received from the Forest 
Department. It will show all information regarding Forest Reserves both 
surveyed and unsurveyed and will supersede the existing 32-mile index 
which is on too small a scale to be of much utility. 

62. No.6 (Simla) Drawing 01llce.-The SU'l'Vey Section 
PERSONNEL. . has been employed on the compi-

01118810.fficer. 1 
Major L. G. C,..thwait,I.A., in clu"g". ation and fair-draWing of trans- . 

• Clau II OJJi=.. frontier maps on the one-millionth, 
Mr. R. E. M. S,uboUo. half-inch and quarter-inch scales, 
.. F. H. Gmut. • and incorporating additional survev 
II H. R. P. Butterfield. '" 

4 European n ... fta...... aud information on sheets previous-
26 Indian Dmft.mon, etc. Iy published. 



OFFICE WORK.-LOO..a OPPIOEB. 67 

Dur!ng the year 23 quarter-inch sheets and 2 haIf-inch sheets were 
fnir-dr&Wn and submitted for pUblication and 4 quarter-inch sheets were 
sent for're-publication after new material and information had been added . 

. ' T)le ..t'l"Yny Section is employed on the preparation and printing 
of maps and plans for the Axmy and other Government Departments. 

During the year 222 maps and plans were dealt with and 68,027 
copies printed on the litho-printing presses. 

63. Bengal and' Bihlir and Orissa Drawing 01ll.0e.
(Imperial Standard Mapping Section).-Thie section haa been 

PsaaoNN.L. 
OlGa II OJjkero. 

Mr. O. W-, in oIwp nom 14th Jane 
1923. 

Mr. A.. ~. Banler, in charge to 13th Jane 
1928. . Upper 8uborcUnate 8tJMJice. • 

1 OIB06I'. .. 

employed on the' fair-mapping of 
the preliminary editions of modern 
I-inch sheete in colomB, compiled 
from modern revenue slU'Vey mate
rial and completed from old material 
where no modern work is available. 

17 new sheets of Bengal, II new sheets of Bihar and Orissa and 
one degree sheet (preliminary edition) were fair-lllBpped and submitted 
for publication dming the year. 

As an experim~nta1 measure 4 one-inch sheets were drawn in 
colours; by this method it is hoped that the preparation of colour 
patterns for the Photo.-Litho. OHice will be unnecessary. In addition 
an area of 169 (square miles in the RBniganj coal field area was 
rednced from modern J revenue materiaJ for supplementary survey on 
the 4-inCh scaleJ!y No. 4 Party in 1923-24. 

The administrative control of the section was transferred from 
the Director of SlU'Veys, Bengal to the Superintendent, Map Publi
eation from 1st August 1923 
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PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMEN,TS. 

'64. Northern Circle. No. 4 party.-A dispnte having arisen 
over the boundary between Pira and Basantpur villages in Bira ,BanJo 
and Gondil districts, due to many consecutive trijUnction pilla,rs. having 
bee~ washed away by the Gogrii river, ,the, services .of, an offi~r of tlJ:e 
department wer~ called for and furnished. "A newboundary,2~6~0~s 
in length, WAS demarcated, the survey being based. on trijunct.'.o~, p~~~ 
at some distance from the'disputed area, The expenditure incurred was 
r~cov~red from the civil authorities. 
'. , 

65. No. 22 {Riverain) pai1;Y.-" The party continued the 
PE;""NKB£. work of traversing and laying down 

, vim. II 0.PI.,,'. base lipes. 959 _linear and 970 
Mr.Dhani Ra", Vermo, R.S., in charge. square !piles of main-circuits along 

Upper Subordi1l4t. S,,·ui<c. the Indus. river in the districts of 
4 Oil ..... , Muzaffargarh, Dera Isms.il Khan and 

Dera Ghazi, KbiiII and along the 
Lower 8uboTdinats &n:ic~. • 

88 Tmvonen, et.o., (excludiag 19 pnrely 
temporal'J men), Cheniib and Jb.elum rivers in Jhang 

district and 2,960 linear miles and 627 square miles of mmor traverse in 
L I ' .• ' •• , , j. ,> 

~he ~nd~B riverain tract in Muzalfargarh district w~re executed, .1,3()4 
theodolite stations of the former and 13,374 of the IBtter in 90 Vill3ges 
were fixed. 21 corners of 7 squares in 1'1 square miles were demarcated 

. • ' \ I 't. _' , • ~,," .. 

with permanent mark-stones on botb banks of the Ind~s river In the 
districts of Muzalfargarh, Dera' i:smail Khan andD~ra Ghazi 'KIiin to 
Herve 88 bases for future survey alid demarcation of boundaries and fields 
iii' the bed of the nve!:. 1;554 plotted aDd 476 boundary mas<hJii '(settle
ment mapping sheets) on tbe scale of 1/2,640 and 4() fbur-mchibeets 
were traced and 'supplied to the Settlemept Officer, MuZaffargarb. Besides 
these, 26~ boundary masrivis were partly compiled on the scale of one 
inch = 220 feet for the next season's work, and 273 miscellaneous 

,traces were prepared; all the traverse stations marked during the field 
season were plotted on 42 four-incb sheets. 

Bowndary SW/'Vey.-This work consi~ted 'in a plane-table 
survey of the boundaries of the newly constituted tahsils of Sialkot 

I 

district. For this the original field sbeets of the area topographically 
Burveyed on the one-inch scale in the years 1910-12 were used. 135 
linear miles of the new boundaries were surveyed by interpolation and 
measurement from the surrounding detail and village trijunction pillars 
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shown on ,the original field sheets. The work was ,commenced on the 
17th July and finiehed on the 14th September, the heavy monsoon rain. 
having Reriou,s1y retarded ita progress. 

66. No. 23 (Punjab Rectangulation) party.-During the 
haaONNBL. year the party· was em ployed' on 

0Ia,, 1 0./licer'. '. 
MajorR. Folter, I.A., in charge. rectangulatlOn. in (lOnnection witb 

Ol<uoIIQIken. the Punjab Government's Sutlej 
Mr. JII&Jl'Du Pari, as. Valle'" at' th d' hi ta f 
.. A. M. Tal&Ii, L.C.E. ~ proJe m e 18 c 0 

... O. O. Pi",rd. MultAn, Montgomery, Lahore and 
" F, W. Smjth. F~rozepore a,nd in Bahiiw~lpur 
.. D. N. B ... rj •• , L,C.E. State. 

Of'f!6J' Buborclittats 8eruU: •• 
8 Qffieero (noIa .lag.1lI Supon;.or OD A total area of 4,152''1 

, .' 
p1IN!y tem __ Ilahmeo~). square pUles was rectangulat,ed, 
LOuter Subordinate Bervice. '" 

18 Tmveroen, .10" (excludirlgl88puroly 26,5540 100-acre rectangles were 
oompo""'J men). laid out, and 26,378 corner ,s~ol\es 

90.00-acre rectangles were embedded. An area of 7,250 square miles 
or 5,844 linear miles was traversed in advance for tbe purpose of laying 
down}he main corners of 2,400-aere rectangles snd an orea of 1,208 
square miles was triangulated to ,supplement, tbis traverse, , ' 

The country under rectangulation lies on both side.s .of the 
Sntlej rive,: from Ferozepore on the north-east to the bO\lndary, ()f . Billd 
Ol!- t~e sO\lth-west; it is bounded on the north·west by the Indus and 
q~eniib riVers .an~· the €lId bed of the Beils river and on the south'east by. 
tl},e dry bed 9f the GhaglJ'lr river and by Bikaner State, Near'both b.n~s 

. d! .t,he Sut}ej and in the north·e.ast portion of the ,area the .country is. well 
c~l~,,~~ed .~d fed by il)undat1on canals; to ~he north is a large trnc~ ,of 
lever country covered by scrub jungle where water is s.caree .in "art.s .all~ 
brackish; the southern portion consists of sandy desert in which wells of 

r 1 '"," '. Ii', ' .' , '" " 

bracldsh water occur at long Intervals although, durmg the first hair of 
thli': '~te~, . a f~;; !' tobas II 'or depressions are found filled ~ith rain 
~ate~("'" "." ..... " ". 

~l!- rece,ss ,the P!\~ was eI!lplored on CO!Dpilatio,n ,of. "muBflV'iB" of 
the area rectangulated, traverse computations and prepa~ation of ma~eriw8 
fqr ~~~ en~~g fie,ld season, 

67. Southern Circle. No.5 Party.-At ~ ~equest of. the 
GADer.l Sfi,!'lf, Ml\ow, ~gulation was. carried out over an area of 
U.S square miles li'ound Mhow CBntonment to give points for IIrtillery 
ranging purposes, 
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(18. Eastern Cirole.-In addition to his duties in the Imperial 
Department, the Superin~endent, as Director of Surveys, Assam, held 
admiDistrative charge of the Assam Survey Department, h;lc1uding the 
~ Traverse Party, Drawing Office ana Reproduction Ofli,ce and the 
Assam Survey SchooL 

69. Burma Cirole. No. 10 Party.-At the request of the 
Coalfields of Burma, Ltd., one Upper Subordinate officer was sent on 
deputation to the Upper Cbindwin district to survey the coal nrea near 
Kalewa belonging to the Company.' 

Work was begun in May and completed in July. The area was 
149'52 acres which was surveyed On the scale of 100 feet to 1 inch with 
contours at 10 feet intervals, The traverses were connected to points of 
minor trian·gulation in the neighbourhood: A trace was made of the 
work and copies were vaodyked by the Government Printing Press, 
Rangoon. 

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

70. No. 11 Party.-At the request of the Superinte~ding 
Engineer, Mandalay Circle, the survey of pne square Il'ile of the Maymyo 
Residential Area was undertaken On the scale of 32 inches to one mile, 
with contours at 5 feet vertical intervals, 

\ 

71. Trigonometrical Survey.-At the request of the Punjab 
Government, ~o. 17 Party ran 1,269 miles of secondary levelling in 
connection with the Sutlej Valley Irrigation prbject, for whiCh, in addi
tion, 13,889 miles of tertiary levelling, covering 2,045 square miles, was 
done (vid. page 28). The preparation aud printing of contoured charts 
for the same project was begun. 

For the Bombay Government, 208 ·miles of levelling were run, to 
give heights to Irrigation bench-marks in the Ghatprabha area in Dhar
war. 392 miles of double levelling were also executed for the SUkkur 
Barrage project, (vide page 29). 

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

The cost of levelling in all these cases was borne by the Loc8J 
G:overnments concemed. 

72. At the· in.tance of military authorities, Mr. Jugal Behari 
LaI, Sub-Assistant Superintendent, ·was sent to· undertake special 
triangulation over several artillery practice camp areas. 
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. 73. Head Quarter Of8.oea.-The total out-turn of all extra
departmental publications during the' year for the Army, for Local 
Governments and for other government offices -are given in Table A of 
the Photo-Litho. Office report on page 43, in the " Issues" table and in 
Table III of the Map Record and Issue Office report on pages 35 and 86. 

In addition to the special maps for other departments which are 
mentioned in para. 49(g) on page.34, these extra-departmental publica
tions include mapa to illustrate the various reports ot government olBciala, 
'maps for railway guides, and for posting in railway carriages, &C. 
Th, usual large numbers of weather charts for the Meteorological 
Department and of the photogravure and half-tone illuetrationa for the 
Archlll!ological and other .departments were also printed. 

The work entailed by the preparation of originals for some of theae 
special maps, 'in addition to then; pUblication, is mentioned in the 
,reports of No. 1 Drawing Office and of the Engraving Office on 
pages 37 to 42. 

74. Mathematical Instrument Of8.oe.-Repaira to range-. 
findere, b'inocula~s, telescopee, eight diaJs and directo~8, &c., and a certain 
number of manufactures were carried out for the military departments 
aa uauaJ. General repair and manufacture work for. civil departmenta 
ie well up to date. 

75. No.6 (Simla) Drawing 0f8.08.-ln addition to its Dormal 
work for the Army, this office has prepared mapa and plana for the 
ArchlliloJogicaJ, Foreign and PoliticaJ, Home and Legislative Departments, 
Cenaue Commissioner, Indian States Forces,', 2nd Bl!mbay Pioneers, 
Indian Army Ordnance Corps Magazine,' Army Sports CentraJ Board, 
Public Health Commissioner and Royal Air Force. 
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