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MAPS PUBLISHED BY THE SURVEY OF INDIA 

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

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

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

'I'lle Snrvcby of Inrlia ~ ,ub l i s l~  maps for thc greater part of 

SOUTHELO,' r\BIA be t \ \ . ee~~  the u~c>ridians of 44" an11 194" East of 

Greeuwich nut1 between parallels 4" nnd 40" 11orth latitude. 

'3. Surveys executed after  1903 :Ire cli~sserl as " MOI)ERN ", those 

prior to that date are classed as "OLD ". 

8. Maps arc p r i ~ ~ t e d  in two stylcti or  editions v i z . ,  LAYERED 
an'cl POLITICAL :- 

((I,) The LAYERED edition represents a 111;lp printed in 

co lour~  with graduatccd layer tints of colour to  show 

a,ltitndes, and, s l~ading to emphasize thc hills. Tilis 

c\clition givcs proi~~incncc to the pllysical features. 

( 1 ) )  ' r l ~ c  POLI'I'ICAL edition represents a map  prin tod in 

colonrs, ),at wi t l~out  graduated layer tints. Hills are 

~.cprcsel~tc~tl by c o ~ ~ t o u l ~ s  : L I I ( ~  s11;~diiig. This edition gives 
p r o ~ ~ ~ i u e ~ l c t :  to tllcb Civil llivisions ol' 111(lia which are 

8ho~v11 1 ribnntls of colour along boundaries of 

;~d~ninistrat ive partitions. 

NO'l'1S. - \ V ~ I I ~ I I  1 1 1 n p s  : L ~ C  ~ ~ t . i l ~ t , ( t t l  i l l  C O ~ ( ? I I ~ X ,  f r o 1 1 1  rnis~~l  or old SIII .VCYP,  t I 1 c  cdition ie styled 
" I'I{El,l 31 I S  A 11Y "; :1,1111 \I I I I > I I  1)111llisI10d i l l  I ) l : ~ c k  O I I I Y  i ~ r  wit11 11ills i l l  t l r o w r ~ ,  the edition is 
st,ylntl " I'ILOVJSIONAL" ~ R H I I C .  



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

( I )  GEOGRAPHICAL, embracing - 

(a) SOUTHERX ASIA SERIES, scale 1 : 2,000,000 or 
nearly 1 inch = 3 h i l e s ,  in LAYERED and 
POLITICAL editions, size 36 inches x 24 inches, 
price Rs. 3 per copy. 

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

linen-backed paper Rs. 2-4. 
(c) IXTERXATIOKAL MAP OF INDIA, scale 

1 : 1,000,000 or nearly 1 inch = 16 miles, in LAYER- 
ED edition (uithout shading of hills), size 30 inches 
x 26 inches, price Re. 1-0 per copy. 

( I1 ) TOPOGRAPHIChL, comprising maps on :- 

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

(G) SCALE 1 INCH = 2 ~ I I L E S ,  in the POLITICAL edition, 
size 24 x 19 inches, price Rs. 3-0 per copy. 

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

.\ () 1 h .- Alodern 'Iopogmphical maps pr~nted on 11neu-backpd paper are ds. 12 extra per 

copy Index charts or Key lrnps to the Geograph~ral and Topographical series are obtainable 

gmti~. 

(111) GEYEKAL MAPS which include :- 

(a) GESERAL MAPS OF INDIA, scale 1 inch = 32 
milea, in sets of 12  sheets, each sheet 25 x 32 inches, 
in LAYERED and POLITICAL editions, price Re. 1 2  
per set, and on scale 1 inch = 64 miles, POLITICAL 
edition only, size ahout 34 feet square, at Rs. 6 the 

copy. Also various maps of India on the same and 
smaller acalee and miscellaneous special maps illustrat- 
ing Bailways, &c. 

( h )  PROVIKCIAL MAPS, on scales 1 inch = 16 milea 
end 1 inch = 32 milee. 



( iii ) 

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

( d )  CANTOXMENT AND TOWN MAPS AND OTHER 

MISCELLANEOUS MAPS, of various scales and 
prices. 

5 .  MAP CATALOGUES can be obtained a t  ONE RUPEE per 

COPY. 
6. Milaps can be mounted on cloth and folded or mounted on 

rollers for hanging, kc.: a t  an extra charge. 

. For  articular purposes, copies of any niap can be supplied in 
black or black and brown on request and a t  special rates. 

8. Any map, cllilrt or  diagram can be reproduced if the applicant, 
submits a suitable original drawing. Special rates exist for  such 

work and estimates can be given on request. 
9. The prices quoted for various maps :ire exclusive of postage 

and V. P. P. charges. Any further infornlation may be obtained free 
of cha,rge from the Officer in charge, Map Record and Issue Office, 
13, Wood Street, Calcutta. ( Telegraphic address, Surrnaps ). 





AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLICATIONS. 

LONDON. FOR MAPS ONLY. 

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

6S, Carter Lane, E.C. I SECRETARY TO THE HIGH COMMISSIONER 

P.  8. KING C '  SON, 2 and 4, Great smith' 
Street, Westminster, S.W. 

KBGAN PAUL. TRRNCIT, T R ~ N E R  & CO., 

B. Qvaarrcn,  11, Grafton Street, New FOR l N D I A p  : GmmRAL D E p * ~ T h f ~ ~ ~  1, 
Bond Street, W. 42, Grosvenor Gardens, S.W. 1. 

EDWARD STANFOBD, LTD., 12-14, Long Acre, 
W.C. 

HENRY S. KING % CO., 65, Cornhill, E.C. ( 
GRINDLAY 6;. Co., 54, Parliament Street, 

S.W. ( 
T. PISEEB UNWIN, LTD., 1, ~ d e l p h i  Territce, 

W.C. 1 INDIA. 

LUZAC & CO., 46, Great. Russell Street, W.C. 

W. TIIACKER R: CO., 2, Creed La.ne, 
Ludgnte Hill. E.C. 

EDINBURGH. 
OLIVER AND Boun, l'wc~c~ddide court. 

TRACKER, SPINK &Z CO., NO, 3, Esplanade, 
East, Calcutta. 

DUBLIN. 
E. PONSON~Y, LTl)., 116, Graft,on Street,. 

NEWNAN & CO., No. 3, Old Court House 
Street, Cnlcutta. 

D. B. TABAPOBEVALA SONS & Co., Bombay. 

TIIE PUNJAB I~ELIQIOUS BOOK SOCIETY, 
Lahore. 

n. TI, I3r,~c1trrl.:r.r.. . iO nncl d l ,  I{I.O:I~ Strecat. BURMAN ~k Co., ~ I u x i ~ f f t ~ ~ ~ ~ r u r .  

OXFORD. H I G ~ I N ~ O T I L . ~ N S ,  LTD., A I ~ I ~ I . I ~ . S .  

I NORTHERN INDI:\ BOOK D E P ~ T ,  P e ~ b ~ w a r .  
ON THE CONTINENT. 

CAMBRIDGE. 
DEIOIITON, BELT, W CO., I,TD., Trir~i l ,~  Street. 

OTTO HARRASSOWITZ, r,eipzig 
Oermsny. COCICBU~N AOENCY, Srinagar, Kmhmir. 

PRIEIJL~NDER W SOHN, Berlin 

OSFOIIL) BOOK ANL) S T A T I O N B R ~  cO. ,  
Ki~sh~nir  Gate, L)cll~i. 
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GENERAL REPORT, 

From 1st October 1922 

To 30th September 1923. 

PART 1.-GENERAL REMARKS. 

1. The main parts of this report, as shown in the " Contents" on 
the opposite page, are Pad 2- Work of Field Pavties, tBc., summarising 
the operations of the field p:lrties, grouped under appropriate headings ; 
and P a r t  3-Of i ce  W o ~ k ,  which gives a brief account of the year's progress 
in the hend-quarters and other offices. 

2. An abstract showing the progress of the topogrnphicnl pro- 
gramme assigned to the clcp:lrtulent in 1205, will be founll in 'Jab:<. I on 

page 5. From this it will be seen that the out-turn of topoglilpbical 
aurvey during the current year was 61,(;-18 square miles; and that  this 
brings the total progresh since 1905 to Cj8S,217 square miles, leaving 
1,133,:18;1 square miles still to  be doue. 

3. The first Index map, a t  the end of this report, shows the 
progress of the topographical programme both in survey and in publi- 
cation, while the remaining six indexes show the progress in publication 
of the various series of nlapR appertaining t o  the scheme. 

4. Table I11 on page 36 gives a list of the new publications of the 
Calcutta Offices during the year. Lists of new maps are publiehed 
monthly. 

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

(a) A record out-turn of 61,648 square miles of topographical 
survey was completed. There hse been a steady increase 
since the year 1918-19 (vide  Table I )  and the previous 



GENERAL.-IN TROD UCTION. 

record of 55,786 square miles surveyed in 1913-14 has now 
been surpassed, although the number ofcl topographical parties 
employed has remained the same, viz., 12. 

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

(c) The issues of maps to the public and Government officiale 
continued to increase. 

(d) The increased usefulness of the department, apart from its 
normal topographical work, may be gauged by the increase 
in receipts from outside sources for work done. These 
receipts in the financial year 1913-14 amounted approximately 
to Re. 9,36,000 and in 1922-23 to  Rs. 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 the first 
instance. 

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

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

(h) 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 let August 1923. 

( j )  The centenary of the death on 20th January 1823 of Colonel 
W. Lambton, F.R.S., the founder of the Greet Trigonometrical 
Survey, was celebrated in a befitting manner in the head- 
quarter offices a t  Calcutta and Dehra Diin. 

I 



GENERAL. -1NTROD UCTION. 8 

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

( I )  Much valuable geographical information was supplied to the 
department by the late Brigadier General G.  Pereira, C.B., 
obtained during his journey from Peking through Tangar, 
Jyekundo and Lh6sa. 

(m) The pay of Class I1 officers including those promoted to 
Clap I was again revised. 

(n) A competitive examination for the filling of 4 posts in the 
Class I1 Service was held during the year. 33 candidate8 
were nominated by Selection Boards, held at  the various 
Survey headquarters, to sit for the examination. 

11.-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:- 

7. Colonel C. H. D. Kyder, c .B . ,  c . I .E . ,  D.F.o. ,  H.E. ,  the extension 
of whose services hnd been sanctioned by Hi8 Majesty's Secretary of 
State for India. administered the department throughout the year. 

8. Of Class I officer8 :-Colonel H. L. Crosthwait, c.I.E.,  R.E., and 
Messrs. ,J. H. Kichol and 0. C. Ollenbach retired, Captains J. K. Douglas, 
R.E., R .  S. P. IvIscIvor, I A., T. W. R. Haycraft, R.E., and G .  W. Gemmeu, 

I .A. ,  reverted to military duty. 

1920.21. 1921-22. 1922-23. 1 . 1 I I REMARKS. 

Lieutenant H. A. Bazley, RE., ha8 been deputed temporarily t6 
military duty to attend the Supplementary Course for R. E. Officers at  
Chatham and Cambridge. 

Gross actual cost ... 
Deduct rcceipts and credits 

Net actual cherge~ ... 

Re. 

48,70,530 

15,62,147 

a3,18,383 

Rs. 

53,89 ,494t  

24,67,092+ 

29 ,22 ,462t  

Re. 

62,01,542" 

19,38,588 

42,62,964 

* Includes an unumel 
charge of over Re. 
9,00,000 debited to 
the department on 
account of Europe 
stores. 

t Theae figurea ere not 
final. 



4 GENERAL.-ADMINISTRATION AND PERSONLVEL. 

Messrs. C. E. C. French and C. C. Byrne were promoted temporarily 
from the Class I1 Service. 

C 

Mr. A. Lacamp was appointed as Assistant Manager, Mathematical 
Instrument O5ce.  

Of Class I1 officers :-Mr. H. G. Shaw ceased to  be re-employed, 
Khan Bahadur Haji Abdul Rahim retired, Mr. 0. J .  H. Har t  was drowned 
a t  Amhdrst, Captain W. J .  B. Miller who was on military duty retired 
from 22nd Se1)ternber 1931, having been invalided by the Medical Board, 
India OfTce, Mr. T. 0. Ti~relfall, probationer, resigned. 

Mr. C. LI. G. Johnson was transferred permanently under the 
Goverl~ment of the Central Provinces. 

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

Messr~.  J .  McCraken, 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 Bihar and Orissa respectively. 

I n  the Upper Subordinate Service, Mr. Damodar Khadilkar retired, 
and 3 probationers resigned, Messrs. Sher Jang,  K.B., and Sijawal Khan 
were placed on foreign service with the Anglo-Persian Oil Comparly and 
Messrs. Chuni La1 Kapur and Vidya Dhar Chopra with the Bhopal State. 
3 o5cers were promoted from the Lower Subordinate Service. 

The total strength of the department a t  the close of the Survey 
year was 55 Class I, 91  Class I1 and 81 Upper Subordinate o5cers  
besides specialists, clerks, lower subordinates and menials 

b 9. With a view to economy, No. 16 (Tidal) Party and the Com- 
uting Office, Dehro Dun, have been temporarily amalgamated with effect 

from the 1st April 1923, the combined party being designated " Computing 
and 16 (Tidal) Party ". 

The Training Section of the Southern Circle wag disbanded on the 
16th October 1922. 

No. 20 (Cantonment) Party has been placed under the administrative 
c o d r o l  of the Superintendent of the Trigonornetrical Survey from the 
1 ~ t  April 1923. 

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

10. The following honour W& conferred during the yea,r:- 
Back Memorial of the Royal blr. Sher .Tang, Khan Bahadnr, 

Geographical Society. Sub-itssistent Superintendent. 



WORK O F  FIELD PARTIES, kc.-TOPOGRAPHICAL SURVEYS. 5 

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

. I. -TOPOGRAPHICAL SURVI3YS. 

11. The two following tables sl~ow respectively the pro- 
gress O F  the topographical programme assigned to the department in 
190.5 and the out-turns and costs of different parties during the year 
under report. T l~ey  are followed by brief descriptions OF the work of 
eac!~ topographical party. 
# 

111 1913, the Secretary of State si~nctioned a scheme for the 
reduction OF the scale of survey of certain sparsely populated areas of 
India. This will greatly reduce the area of aurvey on the one-inch 
scale and consequently accelerate the rate of progress of topographical 
surveys shown in Table I below. In  order to give a better idea of 
what work actually lies before the department, i t  may be remarked that 
of the area remaining for survey about 533,200 square miles are likely 
to be surveyed on the Ilalf-inch or smaller scdes. 

Table I.-Progress o f  Topographical Surveys since 1905. 
- - 

T<x(.\ll~lrq .? qqt~nl .~  lnileq R I I P F P Y P ~  on two ~ n r h  :~l ld Inrf i~r S F ~ L I C ~ ,  811d 6 Rqliare nliles previou.qlS 
rl-portwl in l!)O.',-(Mi. 

t Arraq rrpnrt~d in G r ~ l r n ~ I  Iteport for 1921.22 have been corrected in ~ o 1 n e  cnses. 

Survey 
year. 

1905 - 12 

1912 - 13 

1913 - 14 

1914 - 15 

1915 - 16 
1916- 17 

1917 - 18 
1918 - 19 
1919 - 20 

1920 - 21 
1921 -22 
1922-23 

Northern Southern 1 Eastem 
Scales of Survey. Circle, I I Circle. I Circle. Circle. 

TOTALS. 

Total areaa completed 
to date. 

Sq. w ~ i l e s .  

20,147t 

7,404 

7,291 

2,448 
2,279 

3,560 
, 3,596 

1,764 

4,311 

5,766 

5,970 
9.144 

Sq. ~ r t i l e s .  
52,610t 

4,432 

7,599 

2,608 

4,652 

6,163 

4,800 

4,412 

5,117 
6,609 

5,510 
5.482" 

108.894 

265.875 

273,593 73,680 

Sq. ~ r t i l r s .  

66,9611. 

13,349 

15,844 

19,286 

17,243 
11,338 

12,181 

7,263 
11,891 
14,275 
21,596 

20.823 

Sq. 91ziIes. 
261,882t 

53,377 

55,786 

36,676 
32,342 

32,750 

24,779 

13,948 

30,464 
39,961 

44,604 
61.648 

688.2 17 

1.821.600 

hfostly 2-inch 
csnd 1-inch. 

Mostly 1-inch 
and )-inch. 

ditto. 

ditto. 
tlitto. 

ditto. 
ditto. 

ditto. 
ditto. 
ditto. 

ditto. 
ditto. 

1.133.383 

Sq. 91liles. 
122,164 

28,192 

25,052 

12,334 
8,168 

11,689 

4,202 
509 

9,145 

14,411 
11.528 

26,199 

Approximate areas f o r '  750.000 
the whole topograph- / 
ical programme. 

310.750 1 180.245 1 156.981 

542.800 1 262.905 

Approximate areas re- 
maining for survey. 

476.407 
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10 WORK OF FIELDZARTIES, &c.-TOPOGRAPHICAL SURVEYS. 

NORTHERN CIRCLE (vide Index map No. 1). 

SUPERINTENDENT { 1,ieut.-Colonel H. W o o d ,  H.E., up to  Plst Bug. 1923. 
Lieut.-Colonel E.A. Tandy, R.E., from 22nd Aug. 1923. 

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

PERSONXEL. half-inch scale of the south-eastern 
Class  I Oficer.. 

Nr.  C. C.  Byrne, in charge. 
Clnso II  O f i n s .  

Major C. H. Tresham. 

portion of the Sulaimiin range, 
which here divides Baluchistiin from 
the Punjab, and, on the one-inch 

Mr. 0. D. Jnckaon. scale, the country extending east- 
Upper Sitbordit~rcte Ber.~.irc. 

9 Officers. wards from the hills to the Indus 

L m e ~  Subwdinatc S e v 1 . i ~ ~ .  river. In addition to the above 
22 Surveyors, etc. an overlap of 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 partly in Balu- 
chistln and partly in the Punjab; i t  consists of 1,458 square miles of bare, 
precipitous hills rising from about 300 to about 4,500 feet above mean 
sea level. The country is uninhabitable, water is scar& and everywhere 
brackish-in most places it is undrinkable-and, owing to the very broken 
nature of the grountl, communicntions are few and difficult. This area 
ie nominally occupied by the Marri-Bugti tribes of Baluchistiin in the 
west and in the east by the Maziiri, Drishak, Gurchan;, Laghiiri, and Tibbi 
Lund sections of the Rind-Ealuch tribes in the Dera Ghiizi Khln 
district of the Puqjab. 

The area surveyed on the one-inch scale comprises the 
southern half of the Dera Ghiizi Khan district and small portions of the 
Muzaffargarh district am1 of Eahiiwalpur Stmate. The country may 
conveniently be describetl as :- 

(1) The Sind, or riverain, lands along the I n d u ~  (Sind) river 
which are irrigated both by wells anrl canals, closely culti- 
vated and densely populated ; being washed annually during 
the monsoon by the overflow of the Indus, ~ ~ r n n y  portions 
are covered with dense scrub, reeds and tall grass; the 
cultivated portions are well covered with trees, parti- 
cularly along the canal banks, so that distnnt views are 
not obtainable. 
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(2) The Pachiid or arid zone, lying between 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 

0 

and is cultivated wherever water is obtainable, but such 
spots are comparatively few ; the ground is mostly covered 
with dense 'j611 jungle which provides excellent. fodder for 
camels, and large herds of these are annually brought in 
from the adjoining districts t,o graze. The wells in this 

area generally contain brackish water. 

13. No. 2 Party.-This party surveyed an area of 2,558 

PERSOSNEL. square miles in the Agra, JBlaun, 
Class I o.s;co.., . Jhiinsi, Hamirpur and Biindii districts 

13t.-Lieut.-Colonel S. \V. 5 .  Hanliltoll, Of the United Provinces ; 5 6  square 
D.S.O., R.E. ,  in chnrgc from 1st November 
1922. miles in Bharntpur .State and 274 

Captiliu L. H. Jnckson, I .A.,  ill charge to 
3 1 s t  October 1983. square miles in Dholpur State in 

C ~ ~ I S S  11 O$CWS. Riijputana, 28 square miles in Gwalior 
Mr. P. A. T. Kenny, 0.B.E:. 
, , Duni C hanil Puri State: and 32s square miles in Banks- 
, , Pwfulla Kumar Gho~11, H. S c . .  

F.B.G.S. Pahori, Baoni, Beri, Charkhiiri, Datiii, 
Upper S~iLoi.tEii~ntc 

4 O5icers. 

Lower S I ~  bur(li~rtrtc 
57 Sllrveyors, etc. 

S L ' V D ~ C P .  Dhurwai, Jigni, Orchha, Samt,har, 

S o ~ ~ . i c e .  
Sarila, and Tori-Fatehpur States of 
the Bundelkhand Agency in Central 

India on the one-inch scale; and 17 sqllare wiles in J ~ l a u n  district of 
the United Provinces, 3 7 7  square nliles in Bharatpur State, 2 1  1 square 
miles in Jaipur State, ti41 square miles in Iinrauli State, and 7G2 square 
miles in Dholpur State all in Rajputana, and i,l,T.F, square miles in Gwalior 
State, 18 square n~iles in Indore State, and 187 square miles in Datia 
State Loth the latter in tlie Bundelkhalld Agency on the half-inch scale. 
The area surveyed on tile one-inch ~.caIc inclncletl 15 square miles of 
Reserved F o r e ~ t  ( v i d ~  page 20). 

Thc country surveyed 011 the one-inch scale consistecl of cultivated 
plains, open :ln11 eiluy. Half t l ~ c  ;wen on the half-inch scale was 
.;imilarly open :~ncl tile rel~~aindcr consisted O F  ranges of hills mostly 
covered with long ~ T ~ L F I R  and denfie thorn jungle. There was a great deal 
of broken ground deeply cleft along the banks of the Chambal river and 
also along the H c ~ w ; ~  and D1iaw:ln river8 though lesa rugged. 

Triangu1nt)ion ~ n c l  traversing was carried out in Jaipur, Karauli, 
Touk, Riindi, Kotnh and C:wnlior Stateu and in the Bundelkhand 
Agency and ;iri.aR of 7.600 and 3,650 qua,-r: miles respectively completed 
in advsl~ce for detail survey on the half-inch ecale. 
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14. No. 3 Party.-This party surveyed an area of 309 square 

PERSONNEL. miles on the two-inch scale in the 
Clnss I Ojirers. Dehra Dun and Garhwiil districts, 

Major C.  (i. Ltwis, It.E., in chargo. 
Csptaln T. W. R .  ~ a y o r a f t ,  R.E.  1,584 square miles on the one-inill 

,, m. J. Norman, M.C., R.E. scale in the Naini Tiil. Pilibhit. 
Clnss II  Ojicei-s 

Mr. J .  C. C .  Lean. 
,, L. IVil1i:~tna. 3I.B.E. 
,, J. H. Johuso~l. 
,, A .  J. i l .Dr,lko,D.C.hI.  

Kheri and Shiihjahsnpur districts and 
417 square miles on the half-inch 
scale in Tehri State in the United 

Upper Sr~bortlr nntc Serlrirc 
3 Ofhccn. 

Provinces. Also an area of 2,890 

LOTVI-T Stihor~li~tccte S o t ~ i c e .  square miles on the quarter-inch scale 
26 Surveyon, ctc. in the unsurveyed portions of Msr- 

wiir and Jaisululer States in Riijputiina. 
The two-inch survey in Kumaun and Garhwiil has been executed 

chiefly in the interests of the Forest Department and the survey of nine- 
tenths of the reierved 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 pccri pclssz~ with the quarter-inch detail survey. 
15. No. 4 Party.-Survey operations were continued in the 

PERSOSSEL. United Provinces and 13iliiir & Orissa 

C1n.s~ I t m r e r s .  on the one-inch scale, an area of 
Mr. 11. ('. I'ettrra, in C ~ I ~ T ~ C  to 4th .\ OV-  1,050 scluare miles being in 

ember 1!P!9 ant1 from 6th hlarrh 1x3. 
captain L. tt. .Tackson. I . A . ,  III charge Shiihbbiicl district of Hihiir & Orissa 

from 6th h o v ~ ~ ~ i l ~ c * t  1922 to hth blnrch 1929. 

~ ' l f l<q  I I  o f i c l ~ l ~ s .  
and .i,OY:l q u a r e  rnilos in Azan~garh, 

hlajnr .I. ti. W~IIinrnu. Hallis, Renares, Gliiizipur, Jaunpur, 
Mr. r, Willlnm~, M.R.E. .. (;. A .  Norrnnn, h l . ~ . ~ : .  MirzBpur and Sultanpur district8 and 
1,lent C.  S. Mcll~nee. 
hlr.  t\tnInI Ktlnm. 11 A. 316 scluare niiles in Benares State, of 
,, hlcqirnnddin, 13 t l .  
,, 31ul~an~rnul Aslam Chow,lllury, H . A  UnitPf1 provincefl, or a total of 

Inn prnhatrnn) 6,449 qua re  ~riiles. In atldition, an 
I ' l l l~rr  S I L / I O I I / I I I ~ ~ ~ -  Srr t I r  e 

J Utlirer* area of 470 sclusre rriiles was triangu- 

T , ~ I T I * I  r S I I I I O I  ( 1 1  ) t q t t 8  s r r ~ - ~ c r  lated in the Mirziipur and Shshiihiit3 
u Survcynru, rtc . tli~tricte and Benares State to supply 

data for the t l~txil  survey rluring the current Re;iHon. 
The country surveyetl conuist~ 111:linly of well cultivated plains 

dottell over with n u ~ ~ i e r o u ~  laken, marshes anrl groves of 1rr;Lngo tree8 and 
interstctt-d 11y ~evernl rivers the principal of which a1.e the Gangee, 
Oumti and Ksramniisii. In tlie Chakiii district of Henare8 State and in 
Mirziipur, the country begins to undulate irnd the alluviill plain gives 
plecc to :r l~illy region rl t~n~ely wt~otletl nliich form8 the northern elopes 
of the Kain~ur range 
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A report on the deputation of an officer in connection with the 
disputed boundary between Pllra and Basantpur villages lying in 
B8ra Banki and Gondii districts, respectively, will be found on page 58. 

16. 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. Recess Work.-The fair-mapping of sheets of the previoys 
and current seasons' survey, was colnpleted by 30th September 1923, 
with the exception of the following:- 

Sheets on the one-inch scale ... ... 9 
Sheets 011 the half-inch wale ... ... :3 
Sheets 011 the quarter-inch scale . .. ... 1 
Environs map of Lucknow . . . ... 1 

Of these, 2 of the I~alf-inch sheets and the Environs map were 
delayed owing to some of the boundaries on theill being under reference. 
All these sheets will be submitted for publicntion before the commence- 
ment of the next recess season. 

18. Record Section.-This section which was formed during the 
year 191!)-20 ha,s now been aui:i,lgamated with No. 3 Drawing Office, 
and the work done by it  will bc found on page 5 3 .  

19, Particulars of work clone by NOS. 25 aud 23 Parties will be 
found on pages 58 ;rnd 59. 

7 

SOUTHERN CIRCLE ( I I I I ~ I ,  ~ n d e x  map NO. 1). 

( 1,t .-Col.  (-. 1'. (;11utcr, 0 li.1c., r f . K . ,  I I ~  t0b11, i  .Ja11,1nry 1923. 
SUPERINTENDENT 1 Ik.-Cul.  (; A .  llranelcy, D.S.O., l I .E . ,  from 3rd Jilnnary 1023. 

20. No. 5 Par ty . -Tl l i~  1,nrty ~urveycd an area of 4,406 square 
I ' C : H S O S ~ Y R T . .  n ~ i l e ~  :IS f 'oll0~8 :-343 square miles 

( 'lrrss 1 f )J~<.I,I.,<. 
h111,ior F,  14, A , , o I ~ ,  [ . I \  ., ~ I I  C I I ~ I I , ~ I , .  in T~~tlore State, 1 ,O(i!) scluare miles in 
C ~ ~ ~ J I ~ I I  (;. I , I > I I I I ~ Y .  1 .  ,I. I)li;7.1. State, 2 sclu;Lrc 111iles in J h ~ h u a  

( '11rr.x 1 1  f !flirt~r.-~. 
n~ V. J 1 1 .  s. \\.ilsnn. State, i S  @quare miles in Ni~nkhera ~- ~ 

., Y. (:. l ' i l i ~ l i ~ ~ t ~ .  
,, M I I I I ; I I I I ~ I I ; I I I  X:I  ;;I I I I I I ~ I < I ~ I I .  I!. A .  State, 95 sclunre iililes in Barwgni 

r r , , , , ,  r , s l , ~ l ~ ~ ~ , ~ l l l ~ l t , ~  sPl 1,1, ,1 ~ State, 23s ~tlunre miles in Dewis 
$ Olticrr*. 

I , o I I ~ ~ .  S I I L O ~ ~ / ~ I I ~ I I I ~  SIB, I . I I - I ~ .  State, 3 squiire n~iles in Ja~nniu State, 
33 S I I ~ V P J O I . N ,  ~ t r .  

289 8qunre iililes in Hhopil State, 
and 29 Rcluarr miles of tii~putecl " territory, all of the Central India 
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Agency, 1,099 square lniles in the Amjhera and Ujjain districts of Gwalior 
on the half-inch scale; 858 square miles in Indore State, 151 square 
miles in Dhiir State, and 104 square miles in Bhopal 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- 

clad hills. 

It nlso triangulated an area of 1,810 square miles in the Central 

Provinces. 

21. No. 6 Party.-This party completed an area of 2,474 square 
miles of half-inch original survey and 
818 square miles of two-inch original 

Major H. 8. Wauchope, 0.B.E.. I .A. ,  iu survey in the Raichfir, Mahbfibnagar 
charge from 26th April 1923. 

Captain J. K. D O U ~ ~ ~ S ,  R.E. ,  in clmrge to and Nalgonda districts of Hyderiibiid. 
36th April 19'23. An area of 200 square miles of 

Clnxa I I  Ofleer,.-. 

Ur. E. .\. Meyer. supplementary triangulation was corn- 
,, J .  C.  St. C.  Pollett. 
., E. N. Nntesan, B.A. pleted in the Nalgonda district and 

uppw S ~ L ~ O T ~ I  note ~ r r t ~ c i ~ .  of 1,120 square miles of triangulation 
i Otiiceru. for half-inch surveys in the Warangal 

~ o t c t . 1  S~rbord t  ntrte RcTI*I ( . I~ .  district of Hyderiibad. 
96  surveyor^, etc. 22 linear miles of theodolite traver- 

sing through forest area8 were conipleted. 

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

22. No. 7 Party.-This party surveyed an area of 4,936 square 

PPRSOYNGI.. lniles on the one-inch scale in the 
C I O * <  1 O / ~ I ~ ~ X I  e Cutl(lapah, Anantapur nnrl Chittoor 

11al0r . I .  L). Camphell, t).S.O.. 1: .E .  1 1 1  districts of Madras and 1,3!)4 square 
rl~arge to -9th M a y  1923. 

Captain c;. W. C:enlrucll, 1.A.  ~uiles on one-inch scale in the Koliir 

8 ~ 1 1 t . d . ~  I I  ( ! f icrr . .  clistrict of Mysore. I t  triangulated 
I .  S. . . I I 1 r ;,, area of 5 , 5 0 2  scluare in the 

9th May 1923. 
Mr. V. i V .  MOT~OII .  Anantillmr and 1-:ellnry districts of 
,, A .  F. bl11rpliy. 
., N .  S. Hnrihnm l g ~ r .  
., C. 1'. E. Davenport. 

The country surveyeA was, in 
parts, hilly and intricate, a.nd in 

N) Surveyom, etc. other8 undulating, rather rleneely 

popdated end generally pre~ented no real difficulties. 
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23. No. 8 Party.-This party surveyed 6,795 square miles on the 

PERSONNEL. one-inch scale. Of this area 173  
Class I ~ f f i c o .  square miles fell in the Portuguese 

Lied-Coloncl  M. O'C. Tandy. n.S.0.. 
O. PE., H.E., iu charge. territory of Goa, 133 square milea in 

CZnsa I I  OJirc91.. Hyderabed State, 181 square miles in 
Mr. bf. hIahaclexs Iludaliar, M . A .  
,, B. T. ~ y n t t .  S~vantviidi  State, T square miles in 
,, hI. S. Gnnrsa Aiysr. 
,, Sril~ivasa Hao Kellcar, B.Sc. Kolhapur State, 229 square miles in 

Ultprr ~ t r ~ ~ o r t l r  11~1tc ~e'er.1 rcrt. the Southern Marstha Jfigirs and the 
-4 Officers. 

Lower Srrbo~dr~roIe S e r r ~ c ~ .  balance of 6,072 square milea in the 
44 Surveyors, etc. Ahmadnagar, Poona, Sholapur, Bel- 

craum, D h ~ r w i i r  and PTorth Kanara districts of the Bonibay Presidency. 
b 

Except for the low lying and wooded areas of Goa and Siivantvsdi 
State and the portions of the Western Ghats between these areas 
and Belgaum district, the coun t r~-  surveyed consisted of the open and 
cultivated plains of the Bombay Deccan. The towns and cantonments of 

Ahniadnagar and Belgaum were included in the area surveyed. 
The survey of the country near Belgauln was undertaken a t  the 

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

24. Instruction in T r i a n g u l a t i o n . - A  class was formed 
before the close of the recess season for the instruction of officers and 
surveyors in the handling of theodolites and in triangulation and its 
computations. 

2 Clam I1 officers, 3 Upper Suborclinate officers and 8 Rurveyors 
received instruction. The field work waR carried out in the neighbonr- 
hood of Bangalore. 

Of these 1 Class I1 officer, 2 Upper Subordinate officers and 1 
surveyor will carry out trinngulation in the field under the superintendence 
of the Officer in charge No. t i  Party during the coming field senson. 

25. Misce l laneous . -Nos .  5, 6, 7 and X par tie^, Circle Office nn(] 
No. 4 Drawing Ofice were inspected by the Surveyor General in August 
and Septeliiber 1923. 

Nos. 5, (i, 7 ant1 X Parties were in~pected once in the field and on 
several occasions (luring recess by the Superintendent, Southern Circle. 

26. Rece8s Work.-!) one-inch ~ h e e t s  out of 46 surveyed 
during the ycar :iiitl 1 one-iuch sheet previously surveyed and partly 
resnrveyed during the ycar were submitted to  the circle ofice before 
tho 2Otli Septc~nll,ei. 1!12.3. All tlie relr~aiiiing sheets will be fair-mapped 
before the close of the recesu S~ilROn. The pob1ic:ltion of 1 one-inch 
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sheet, previously surveyed and which was submitted for publication 
during the year has been held up as the sheet requires a small a~liount 
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 tlie year were 
submitted to the circle office before the 30th September 1923. The 
remaining 5 sheets will be fair-mapped before the close of the recess 
senson. There are no  arrears of mapping from the previous season's 
work. 

Besides the above, 13 out of 13 special forest maps being fair- 
mapped by Nos. 5 and 6 Parties were submitted to the circle oEce before 
the 30th September 1923. Of the remaining 6 sheets, 4 will be fair- 
ruapped before the close of the recess season, 1 sheet requires a small 
amount of revision in the field and tlie publication of another sheet is 
being witliheld till it can be completed up to  margin from two-inch 
surveys to be carried out during next field season. There are no 
arrears or mapping from the previous season's work. 

27. Record Section.-This section which was formed on the 
1st May 1921 was amslgarnatcd with No. 4 Drawing OEce from the 
15th June 11123 and has been reported on under T~iangulat ion cl~arts 
anti computations on page 54 of this report. 

EASTERN CIRCLE ( r , l h  Index map No. I). 

SUPERINTENDENT-Colonel W .  31. ('oldatro~m, R.E. 

28. No. 9 Party.--This  party surveyed an area of 3,684 square 
PERSOYNEL. miles on the one-inch male in the 

C' lns .~  I O J ~ C C ~ F .  provinces of Hengal and B i h ~ r  and 
Rt.-Linnt.-Colonel R. kI. Phillimorp, 

D.S.O., R.E., ~n charge. Orissa. 
C'nptnin R S. I'. AlscIvor. 
Lirut. H .  A .  H R E I P ~ ,  R . K .  

~'111.u.9 I 1  0J? iCt7~  

Mr. R .  J .  T3kpje. 

J..\. The work fcll in the districts of 
24 Parganas, Birbhum, Murshidiibiid, 
and Malda in Eengal and in the 

,, Amar Kn~l111n hlitm. 
Licut. C .  8. McInnea. 
Ctrptrtln .J. O'C. Fitzpntr~ck. 

districts of Sa.ntB1 Pargnnas, Shiihii- 
t)iitl, S;?,ran, filnzaffarpur and I'atna 

Mr. Rhopendn S ~ t h  Srshn, hl.Sr. in Bihiir and Orism. 
I'pprr Ptihnr~ir n n t ~  Srrrrcv. 

4 Officers. 
The nrca ~urveyetl in Bengal 

~,owcrrr Rahmt-1,tnntr 8rr1,rrc  covered %gar I ~ h n d  at  the mouth 
.V Snrreyom, rtr. of the Hooghly river, nnd a180 an 

area lying between the loop line of the E a ~ t  Indian Rnilwny and the 
Bhsgirethi river; both areae were flnt and thickly populated. 
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The area surveyed in BihSr was flat and thickly populated in the 
neighbourhood of Patna, where it included the towns of Patna, Banki- 
p o p ,  Dinapore and Sonpur. The portion that lay in the Santll  

Parganas was partly open and undulating 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 Raniganj Coalfield in the districts of Burdwiin, 
Bankura, Birbhiim and Santsl Parganas. 

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

PERSONNEL. miles on the one-inch and half-inch 

Class I OHicers. scales in Assam, in the districts of - 
Lieut.-Colonel C. 11. Browne, C.M.Q., Ciichar, Nowgong, Sibsiigar, Nag& 

D .S.O., R.E.,  in charge. 
Captain H. R. C. Meade, I.A. Hills and in Manipur State. 

Class  II  O R e r s .  310 linear miles of traversing, 
Mr. E. M.  Kenny. 
,, D. K. Rennick, M.B.E. covering an area of 1,066 square 
,, B C. Hanson. miles, were carried out in Sadiyfi 

Upper S ~ ~ b o r d i n o l e  Servire. 
4 Of6cers. 

Frontier Tract in advance of the 

Lower Subordannte Service. detail survey. 
40 Surveyors, etc. The area surveyed was moatly 

hilly, ranging from 400 to about 9,000 feet; a large portion .of i t  wge 
covered with dense forest. 

30. Training.-Six pupil surveyors were engaged in November 
1922 and were under instruction in the field; they completed an average 
of 30 square miles each during the season, and are all likely t o  become 

useful Rurveyors. 
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 adminis- 
trative circle for Burma in April, the Burma parties no longer submit 
their sheets to the Superintendent,, Eastern Circle. Twenty-three sheets 
were surveyed by the other parties, of which 12 have been received in 
the circle ofice. The I1 remaining sheets are expected in November. 

In the circle office, all professional records have been re-arranged and 
their ~ torage  and registration ~ystematised. The transfer of 
appertaining to Rurmn hns 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 Ofice when the new circle was formed has been finished and, 
except under 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 by 
the former in Bhutan and S. Tibet in 1922, and completing the four 
quarter-inch field sheets for fair-mapping. 

BURMA CIRCLE (v ide  Index map No. 1). 

SUPERINTENDENT-Lt-Col. C. P, Gunter, O.B.E., R.E., from 11th April 1923. 

32. No. 10 Party.-This party surveyed an area of 2,052 
PERSONNEL. sauare miles on the half-inch and 

Class I Oficers. 
Lieat.-Colonel E. T. Rich, C.I.E., R.E., in one-inch scales in the Myitkyina and 

cherge to 18th March 1923. 
Captain 0. Slater, N.C., R.E., in charge from Upper Chindwin dist'ricts of Burma 

l ~ t h  March 1923. and the adjoining tribal territory 
Class I I  OJicers. 

Mr. W. G. Jarbo. and 173 square miles on the half- 
8. F. Norman. 

Gent. L. B. Fitz-Gibbon. inch scale in the tribal territory 
Mr. F. J. Grice. .. H. H. Creed. between the Mali Hka and Nmai .. 

upper Subordinate Service. Hka branches of the Irrawaddy, 
4 Otlicers. 

~ m w  dubo~.dinate Service. locally known as " The Triangle ". 
19 surveyore, etc. The whole area eurveyed is covered 

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

An area of 3,500 square miles in the Akyab, Minbu and 
Kyaukpyu districts of Burma was also triangulated in advance for topo- 
graphical surveys. 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 but the higher ridges have a 
mixed forest growth. The ridges, which mainly run north and south, 
form in the sea area numerous wooded islands usually fringed with * 
mangrove swamps. 

88. No. 11 Party.-Thie party continued survey operations in 
PERSONNEL. the Amherst district of Lower 

Clam I Oflcers. 
Mr. J .  0. Oreiff in charge. Burma. The total area surveyed 
CB- T. M. ~ f .  Penney, R.E. on all scale8 was 2,679 square miles 

Clara I1 O&ere. 
JK~. O. J. H. Hert. made up of 1,593 square miles ,, G. E. R. Cooper. , A. V. Dichron. original and 1,021 square miles 

U p p e ~  h b w d i n n t e  Service. eupplementary surveys, on the one- - - 
a ~ l ~ c e m .  inch scale; 55 . qua re  miles of 

h e r  Subordinate Service. 
80 Eurreyon, eto. Reserved E'oreste on the two-inch 
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scale; and 10 square miles on the four-inch scale. For the next season's 

programme an area of 2,180 square miles was triangulated. 

The country surveyed extended from the southern confines of the 
district to nort,h of the old town of Amherst on the sea coast. It is 
intersected by the low Taungnyo chain of hills which take off from the 
Sadaik peak, 3,080 feet high, in the south-east, on the main range sepa- 
rating Burma from Siam, and extend in a north-westerly direction to 
Moulmein, and form the western watershed of the Ataran river. Except 

for a narrow coastal strip, and the alluvial plains along the lower course 
of the Ataran, the whole of this tract is cut up by numerous streams and 
is densely wooded. I t  contains the Ataran group of Reserved Forests. 

34. No. 21 ( B u r m a  Forest) Party.-The work done by thie 

PERSONNEL. party is included in that shown 
Class  I Ofirc~r.. under Forest Surveys, Burma Circle, 

Mr. H. W. Biggie, in chargc. 
pages 31 to  23. 

Class I I  0 l c r . s .  
Lieut. L. B. Fitz-(iibbon. 
Captain V. P. Wailright. 

,, C. I). Scxton. 
Mr. H. IT. Critchell. 

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

Upper Subordi?~ate Service. 
3 Officers. 

Lower 'Subordimate Service. 
36 Surveyors, etc. 

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 1'1 special forest sheets. There wns 1 two-inch sheet in 
arrears from the previous year's mapping which has now been completed. 
By the 30th September 7 of these sheets had been received in the circle 
office; all the remaining shcets will be received and sent for publication 
before thc begi~ining of nest recess season with the exception of 1 
one-inch slleet which is not being drawn this recess as it requires to be 
examined in the field. 

Two half-inch shects n.lready published had new survey carried 
obt this year ndded to them. A new edition oE these s h b t e  will, 
however, not be publielied until the unsurveyed area is completed. 

I 
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11.-FOREST SURVEYS. 

36. Details of bhe topographical surveys of reserved forests 
executed by field parties of the Survey of India for the year undsr 
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 half-inch scales were used. Boundary surveys were made 
where required, and plots prepared on the four-inch scale. 

NORTHERN CIRCLE. 
37. United Provinces. Western Forest Circle.-In 

order to complete sheet No. 53 J/t3S., the greater part of which falls 
in the Kumaun Circle, the revision of parts of the old four-inch scale 
maps was carried out on the two-inch scale in the following Forest 
divisions :- 

... ... Dehrs Diin ... ... 9 square miles. 
Lmedowne ... ... ... ... 28 3 I 

Kumaun Forest Circle.-In the South Garhwal Foreat 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 State were also surveyed on the two-inch scale. 

Eastern Forest Circle.-In the Jhansi and B d n d ~  Forest Divi- 
aiona, reserved forest areas were eurveyed on the one-inch scele.as 
followe :- 

Area in equare 
miles. 

J h a s i  Division,?Mau-Garauth8 Range, 
Basneh block, No. 103 ... ... ... 2'0 

BBnd6 Division, MaudahA Rengo, 
... Bandhur and Chilehta block ... ... 2'9 

... ... ... Kunchta block ... 4'6 

Total ... 9'4 

W o r k i n g  Plan Circle.--In the A.forcstation Division, tbe 
undermentioned reserved forest areas were surveyed on the one-inch 
scale :- 

Area in square 
miloe. 

Blocks Nos. 100 (Tharro), 101 end 102 ... ... 1'8 

Blocks Noe. 104, 106 (Moti Jintrn) ... ... 4'4 
- 

Total ... 5'7 
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SOUTHERN CIRCLE. 

38. Madras. I1 and I11 Forest Circles.-In the Ananta- 

P U ' ~ ,  West Cuddapah and Cl~ittoor Forest Divisions, an area of 328 
square miles of reserved forests was surveyed on the one-inch scale. 

EASTERN CIRCLE. 

39. Assam. Western Forest Circle.-In the Cachar 
Forest Division the survey of the remaining area of 99.84 square 
miles of the Langting Mupa reserved forest was completed on the 
one-inch scale, 

Eastern Forest Circle.-In the Nowgong Forest Division the 
survey of the remaining areas of 93.27 (approx.) and 58.67 square 
miles of the reserved forests of Lumding and Kaki respectively was 
completed on the one-inch scale. The survey of the remaining area 
of 17.05 square miles of Intangki reserved forest of which an area of 
72.61 square miles, surveyed on the half-inch scale last season, was not 
reported, was completed on the same scale. 

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

settled, their areas are not reported. 

BURMA CIRCLE. 

40. Burma. H l a i n g  Forest Circle.-In the Insein Forest 

Division (35.1 linear miles of forest boundaries were traversed, and will 
be added to the Mahuya Reserve Blocks I and I1 for which old 
two-inch surveys will be drawn and published on the same scale. 

Delta Forest Circle.-In the Henzada Ma-ubin Forest Davi- 
sion 294 linear mile8 of the boundaries of the undermentioned reserves 
were traversed :- 

Padnw 
Rinthc 
Shwethanjli 
Kyangin 
Yenanhung 

Kaingtha 
M-yinwadaung and Extensions 
North Myenaung 
South Myanaung and Ertenaione. 
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In the Bassein Forest Division 47 linear miles of the boundaries 
of the reserved forests of Myittaya, Sinhmon were traversed, and an 
area of 401.6 square miles of the undermentioned reserves surveyed on 
the two-inch scale :- 

Chaungtha 
Kungyaung 
Kyetpaung 
Mezali 
Thitpok 

Myittayn 
Sinma 
Sinhmon 
Unclassed forest. 

In the North Arakan Forest 1)ivis.ion an area of 20 square miles 
comprising Kunchaung Reserve was triangulated in advance for the 
purposes of two-inch survey. 

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

The Pyinb6ngyi Extension Reserve was also traversed for future 
survey on the four-inch scale. 

Tenasserim Forest Circle.--In the Thaton Forest Division 
an area of 130.6 square miles in the Wetwundaung, Bilin, Kyousein, 
Pabein, Danu, Kalamataung and Martaban Reserves was surveyed on 
the two-inch scale. In addition an area of 50.7 square miles of 
unclasaed forest and cultivated land lying between the Kalamataung 
Reserve and the railway line to the west, was also aurveyed on the 
same acale to ehow the main approaches to the reserve. 

In  the South Tenasserim Forest Division the survey of the remain- 
ing area of . i l .7 square miles of the Heinze and Kaleinaung Reeerve 
wee completed on the two-inch scale. 

In the Ataran Forest Divisio~a Ma-u No. 5 and Gwingyi No. I1 
Extension Reserves comprising areas of 7.3 and 2.7  square milee 
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. V I  Extension or Ye-lo, 
Megwa No. I11 Extension, Natchaung ,No. I and I1 Extensions, Ma-u 
N. W., Eaet and South Extensions end Inchaung and Kyetchaang 
Extensions were revieed and brought up to date. The Rurvey of pert 
of the new addition to the Dawebank Reserve comprieing an ares of 
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4.3 square miles was commenced on the same scale, and subsequently 
altered to the one-inch, in accordance with instructions received from 
the. Forest Department. 

100 linear miles of traversing by chain and theodolite, comprising 
parts of the boundaries of different 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 one-inch scale of the 
proposed reserves of Anankwin and Sekangyi was completed. The areas 
covered by the proposed reserves of Lamaing and Alantaya were also 
surveyed on the one-inch scale, but not the boundaries, as these had not 
been demarcated. Such boundaries of the proposed reserves as have 
been surveyed can only be regarded as approximate, as they had not 
been completely demarcated on the ground at  the time of survey. 
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111.-CANTONMENT AND LARGE SCALE SURVEYS. 

41. NO. 20 Party.-During the yoar the party completed the 

PERSONNEL. survey of Bareilly cantonment on 
Class I O f i e r .  the twelve-inch scale, and of the 

Mr. C. E. C. French, in oharge. cantonments of Agra, Muttra, 
upper Stbbordinnte Serl'ire. 

1 otlicer. Sitiipur, Gorakhpur and Naini 
Lower Subordinate Service. Tal (Minor Cantonment) on the 

26 Surveyors, etc. sixteen-inch scale. The bszar 
areas in Bareilly and those of Agra, Muttra and Sitiipur were 
also surveyed on the forty-eight-inch and sixty-four-inch scales 

reepectively . 

107.78 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 reepectively. 

The fair-drawn originals of Secunderiibad cantonment, the baziir 
areas of Bangalore and a six-inch map of Deolgli 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. 1.07 per acre. 

Twelve-inch revision, 4,835.0 acres @ Re. 0.76 per acre. 

Forty-eight-inch revision, 66.0 acres @ Rn. 8-28 per acre. 

Sixty-four-inch revision, 265.9 acres @ Rs. 28.61 per acre. 

The total areae fair-drawn with coat-rates are as follows :- 

7,630.00 acres on the nixteen-inch ~ ~ a l e  @ Re. 0.74 

per acre. 

~ 5 . 0 0  acreR on the sixty-four-inch scale @ RR. 13.59 

per acre. 

90.11 square milee on the ~ix-inch wale @ RR. 106.41 
per Aquare mile. 

379.00 acres on the one inch to fifty feet scale @ 
Re. 11.82 per acre. 
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Alphabetical List of Cantonments and Military Stations surveyed 
and published up to the end of 1922-23. 

' ( 1 )  Agar Cantoninent. (27) I<Llka Cantonment. 
(2) Aurangiibzd (lo. (28) I<amptee do. 

(3) Ahmadnngnr do. (29) Karsichi Port Trust (Ivlanora'. 
14) Bakloli do. (30) Landour Canton~nent. 
( 5 )  Raliin or That11 (Dalhousie) (31) Rfeerut do. 

Camp arcn. 
(6) Bannu Cantonment. (32) Nasiriibiid do. 
(7) Rellary do. (33) Nimach do. 

(8) Chaman do. (34) Peshiwar do. 

(9) Chit,r&l Station. (35) Pallsirn.am do. 
(10) Dehra Diin Cantonnlent. (36) Pooilamallec do. 

(11) Deoli do. (37) Quettn do. 

(12) Drazinda Out Post. (38) Quetta Fort. 
(13) Drosh Cantonment. (39) Quetta Civil Station. 
(14) Dclhi New do. (40) Riijkot Cantonment, 
(15) Erinpurn do. (41) Riiwalpindi do. 

(16) Fort Lockhnrt. (42) Sahiiraupur Remount DepBt. 
(17) Ghairat Station. (43) Saniiwar Cantonment. 
(18) Guna Cantonment. (44) Saugor do. 

(19) Hangu do. (45) Sidkot do. 

(20) Hiipnr (Riibfigarh) Remount (46) Simla Indian Infantry Lines. 
DepBt. 

(21) Hosiir Remount DepBt. (47) Sitiibaldi Fort (hT8gpur). 
(22) Jandola Out Post. (48) Seint Thomas's Mount Cantt. 
(23) Jatta do. (49) Thal Cantonment. 
(24) Jhelum Cantonment. (60) Topa do. 
(25) Jullundur do. (51) West Hill do. 
(26) JhBnsi do. (62) Z&m Out Poet. 

* Erroneously shown a6 " Agra. Cnntonment " on page 21 of the Geneml Report for 1921-22. 
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1V.-THE TRIGONOMETRICAL SURVEY. 

SUPERINTENDENT-Lt.-Colonel H. McC. C o d e ,  R.E. 

GEODETIC OPERATIONS. 

42. No. 13 Party.-Astronomical, No. 14 Party.-Pen- 
dulum, No- 15 P a r t y . - T r i a n g u l a t i o n ,  and No. 19 Party.- 
Base Line Operations.-No field opera'tions were carried out by these 
four parties, the personnel being employed a t  the Headquarters oEces 
of the Trigonometrical Survey. 

PERSONNEL. 43. No. 16 Parts.-Tidal 
L'lnss I Oficers. 

Dr. J .  d e ~ m f f  Hunter, SC.D., N .A . ,  Op0rations.-Tidal registrations 
F. Inat. P., in charge from 19th February 1923. were carried out by means of self 

hlajor C.  N. Thompson, I.A., in clmrge to 
18th February 1923. registering tide-gauges during the 

Class II  OBcer.  year a t  the following stations :- 
Mr. D. H.  Lnul. 

Lower Subordinate Sel-vice. 
16 Computere, etc. 

I 
I Date of 

Stationm. ' commencement 
of observations. 

1. Aden . . . 
2. KmHchi ... 

I Yurnber of 
Date of i years of 

closing of i o,,serva- 
observations. ' 

I tions. 
1 

a. Bombay ( Apollo 
Bandar). 

4. Bombay (Prince's 
Dock 1. 

H E ~ I A R K ~ .  

6. Madras . . . 
0. Kidderpore ... 

Still working 
1890 

Still worlring 

Still working 
la"" 

7.  Rangoon . . . 
8. Moulmein '.' 
8. Port Blair .. . 

I n  aclclition, the actual times a>nd heights of high nncl low-water 

44 
~ : 1 3  1 

42 1'' 

at Bhaunagar, Chittagong and Akyat) were obscrvetl hy watch and 

*JL7ith n sn~nll tide 
gauge. 

1880 ... 
. . .  [ gt!n.r ted 1808 

1880 ... 

tide-pole, under the orders of the I'ort Officcr~ concernocl, n r ~ r l  Forwnrded 
monthly to this office. 

Hourly readings of tlle height ol' thr water, on I tide-pole, 
were taken a t  Basrah throughout, the (lay : l r ~ ( l  night, ; L I I , I  ~l lpl~l ied 

4 5  

,, 
1886 

Still working 
9 1 

weekly by the Director, Inlantl \Vattor T~*: ln~pr)r t ,  Mesopotaniia. This 
arrangement was continued up to the 3ls t  March 192%. Thereafter, tjhe 
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diagrams taken by an automatic tide recorder, erected a t  Margil, were 
submitted by the Port Director, Basrah, up to the 30th April 1922, 
after whicll date, owing to  very heavy silting during the floodo, the tide 
recorder failed to  function and Kas put out of action temporarily. 

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

The olsservations for the year commencing 1s t  January 1922, 
were reduced by the method of harmonic analysis, and the constants 
thus deduced were used in the colnputation of data for the Basrah 
tide-tables for 1924. 

Data for the prediction of tides for 1924 by the tide-predicting 
machine were computed for 40 ports. I n  addition the detail com- 
pilation of the tide-tables for the 9 riverain ports of India for 1924 

was accomplisl~ed. 
The tide prerlictions for the 1924 tide-tables for the Indian 

ports and Basrah, were effected by means of the tide-predicting 
machine a t  Dehra Dun. 'rhe printing and publication of these tide- 
tables were carried out in the office of the Superintendent of the 
Trigonometrical Survey. Their issue to  oEcers and the public is 
expected to be completed by about the end of October 1923. 
Advance copiee, in inanuscript form, of tables for the 1924 tides 
at the ports of Suez, Aden, Bnshire, Bomb:ty, Dublat ( S s p r  
Island), Rangoon and Alergui, 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 oE Calcutta and t o  
Messrs. Thomas Cook and Son. 

Tidal registrations a t  the nine working observatories have been 
carried out satisfactorily, and will be continued during the coming 
year. I n  addition, n new tide-gauge is to  be installed a t  Basseill 
and, i t  is hoped, be in thorough working order before the end of 1923. 

The tidal observatory a t  Prince's Dock ( Bombay) is still being 
worked by the Port Authorities for their own purposes. 

During tho past year all these observatories, except Aden and 

Port Blair, were inspected. 

44. The follo~ving table shows the annual and decadal per- 
centages of errors in the predicted times and heights of high and low- 
meter a t  the nine stations where observations have been taken by self- 
registering tide-gauges, from which i t  will be seen that the prediction8 
for 1922 were as accurate as they have been in the past. 
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PERCENTAGE OF ERRORS IN PREDIC'l'ED TIMES AND HEIGHTS. 

45. Title-predicting machine.-The height curves and time 
charts for tile 1924 ticle-tables were con~pleted on the machine by about 
the end of April 1988. The height curves for the 1925 tide-tables have 
already been run off'on the machine, and i t  is hoped to  co~mplete the 
time charts for 1925 by about the end of October 1923. 

46. No. 17 Party.-Levelling.-Five double detachmei~ts 
(one of which started as a single detachment) anrl one special levelling 
detachment were employed during the past season on the levelling 
operations summarised below :- 

Year. 

1913 
1914 
1915 
1916 
1917 
1918 
1919 
lg20 

Average of 
ten years. 

(, u ) I I L  the  Yz~nj(tb, for the Sntlej Valley Irrigation project.- 
P E R S O S N E L .  (i) From Rasiir to Katta Tibbn and 

C'lurs I Oficera. Lodhriin, 

AT RIVERAIN STATIONS. 

- 
.\rnjor .\. i ~ .  Gwyn, I . A . ,  in chsrgo froln From Ratta Tibba to Islam and  

lYth hlurch I!)%. Kninr Rais-ki-got, 
nt.-3lajor K .  Mason. A1.C , R . E  , ill charge 

t o  18th March 109Y. From Icutabpur to Adninwiihun, 

AT OPEN COAST STATIONS. 

. * 
2 
2 
.+, 
0 

a 

Captain E. Glennic, D.S o., R .  E. F r o n ~  Lotlhran to Bahiiwalpur, 
( ' / ~ i \ r  I I  o* r , . r s .  From B;rhiiwalpar to Fiizilka, 

b[ r. ( i .  J .  S .  l t . ~ ~ ,  
., C) H.  P ~ i * \ ~ o n g  F r o n ~  Kandhynwiila to Hiisilpur 
.. Roj B.~hal l l~r AIatl~llr. 1{ A .  
. K .  S. G~qularl inri ,H. . l .  ( Z L )  F ~ O I I I  Khudiiii~ to LodhrBn 

Lotr.e~. . 5 ~ r l ~ n > -  i t r t r r lc  , z r . ~ . c , , , , ~ .  

Ti Compnterr, At-. 
41 p~irnly t e ~ i ~ p o m r y  Levellers. 

2 
0 
.4 

2 

r; 

IN TIME.! IN HEIGHT. 

From llingarlr to Khiinpr~r 
From B.lithr:i to  Khiinpur 

IN TIME. 

Within 
15 

minutes 

Within 
15 

minutes 
of 

nctuals. 

IN HEIGHT. 

From Fjixilka to Ferozepore. 

- 

8 inches 

actuals. 
Ei.W.-L.W. 

97 97 
96 97 
98 98 

2 I R R - L . W .  

Within 

inches 

actuals. 
R,W-L.N.  

70 58 
71 55 
73 67 
73 62 
69 64 
66 65 
70 69 
64 62 
75 71 
71 73 

70 65 

-- - 

Within 
of mean 
range at 
springs. 

H.W.-L.W. 

98 99 
98  98 
96 96 

4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
- 

... 

of 
actuels. 
B.W.-L.W. 

,Vithin iLb 
of mean 
range at  
springs. 

H.W.-L.W. 

94 88  
92 84 
94 92 
93 87 
92 88  
90 89 
93 92 
89 86 
92 94 
92 95 -- 

92 90 

68 55 
75 67 
76 66 
81  68 
78 65 
76 63 
74 65 
76 66 
74 66 
73 66 
-- 

75 65 

6 
6 

83  82 
77 79 

96 97 96 99 
96 98 ! 96 97 

6 82 82 
6 81 82 
6 1 75 72 ! 
6 ; 83 82 
6 1 78 75 
6 I 82 81 
6 ; 77 72 
5 81 75 

... 80 78 -! 

97 97 
96 97 
94 97 

1 94 97 
97 98 

97 96 
97 98  
97 98 
97 99 
96 97 
-- 

96 97 1 97 98 
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(iii) 111 the Multan and Ilontgomery clistricts, a close net- 
work of " tertiary" levelling, controlled by ( i , )  
and (ii). 

(b) In  Boinbay for the Ghalprabha 1rriga.tion projecl.- 

(i) From Gotar to  Kaladgi 
(ii) From Mudhol to  Jodhatti 

(iii) From Hukeri Road railway station t o  Mudhol. 

(c) In Bontbay 

(i) ' From Ahnladnagar to  Dhond. 
' 

In Madras  
(ii) From Gooty to Ongole. 

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

(d) In Burma,  for the Public Works Department 

(i) From Nyaungzaye to  Yandoon and Maletto. 
(ii) From Yandoon to Kandin. 
(iii) From Ma-ubin t o  Bassein. 
(iv) From Sa.gamya to Pnntanaw. 

(e) In Bombay a n d  the Punjab,  from Jacobnb~d  to Khanpur 
and from Rhiinpur 15 miles southwards. 

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

Cf) In Bon~bny, for thc Sukkllr Barrage project.- 

(i) From Shiillpur to Rlirpur Puriina. 

(ii) Froin Landhi canal bungalow (39th mile Janlrao) t o  
Khipro via Jhol and Lun Khan. 

(iii) From Khipro to  Ghuliim Bhurgari. 

( i v )  Froin Mirpur IChiis to  Tnndo G h u l a ~ ~  Ali via Umarkot, 
Nabisar, MTango, Dadah and Matli. 

( 1 , )  From Mirpur KhSs to Tando Ghuliim Ali via  Mir Wah 
Gorchiini, Digri and I>umbalo. 

( i l i )  From Digri to Dadah. 

The party completed 205 uliles of prilnary, 2,798 miles of secondary 
aud 13,889 miles of tertiary levelling; of which 2,479 miles of eeeondary 
and all the tertiary levelling were done for Local Governmente. 
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MAGNETIC SURVEY. 
47. No. 18 Party.-Magnetic. -The cleclination, horizontal 

PERSOXXEL. force and vertical force magneto- 
Class I Ofice#.. graphs were in operation through- 

M r .  E. C.  J .  Bond, V.D., iu chargr. 
out the year at .the Dehra Dun and 

Class I1  0ficel.s.  
hlr. Kikunjo Ronjon JIaeolndar Toungoo observatories and daily 
, , Jiya L l  Sahgal. ~~bsolute  magnetic observations were 

Uppcr Srcborrli)~(tte Sercirc. taken regularly by the observers in 
2 Officere. 

charge. The observatories were 
Lower S u b o r d i ~ ~ a t e  Service. 

1 Magnetic Observer. visited during the field season and 
g Computers, etc. declination, dip, and horizontal force 

 observation^ were taken for the colnparison of instruments. 
The Kodaikhal and Alibsg observatories, under the control of the 

Meteorological Department, mere aluo visited for the asme purpose. 
Observations a t  Repeat Stations.-Magnetic observations welv taken 

this field season at  the six repeat stations, Quettct, Karichi, Bins, 
Dibrugarh, Barrackpore and Waltair ; these observations are intended to 

supplement the 5-yearly observations at  all repeat stations so that the 
annual changes in the magnetic elements may be accurately determined. 

Publication of the resz~lts of the magnetic survey.-The results 
of the observations at  the observatories, repeat and field stations, reduced 

to the epochs 1909.0 and 1920.0 are now under publication. 
The magnetic elements at the observc~tories.--The computation and 

tabulation of the values of declination, dip, llorizontal force andvertical 
force for the three observatories-Dehra Diin, Toungoo and Kodaikinal- 
for the year 1922 have been completed ; the mean values of these 

elements derived from all days, ex.cluding those of great disturbance are 

given in the table below :- 

MEAN VALUES OF THE MAGNETIC ELENENTS AT OBSERVATORIES I N  1922. 

1 Latitude 1 I 
& I Horixonta.1 

Ohaervatorv. / I i I Declination. 
Vertical 
Force. 



PART 3.-OFFICE WORK. 

I.-HEAD QUARTER OFFICES. 

MAP PUBLICATION OFFICE (v i t l e  Index m a p s a t  end) .  
Lt.-Col. E. 'I!. Rich, C.I.E., R.E.. up t o  21st Oct. 1922. 

SUPERINTENDENT {L~.-c 01. E. A. Tandv, 11. E., from 22nd Oct. 1922 to 7th. Juue 1923. 
Lt.-Col. A, ,4. M c ~ a r ~ ,  D.S.O., R.E., from 9th June 1923. 

48. Brief reports of the work carried out during the year 
PERSONNEL. under review in the six offices administered 

Class I I  Ojicer .  by the Map Publication Office are 'given in 
Mr. Pramabraujau Ray,  R.S. paras. 50 to 54, 62, 63, 74 and 75. 

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

( a )  Topographical maps on the one-inch scale. 
( b )  Topographical maps on the half-inch scale. 
( c )  Topog~aphicnl maps on the quarter-inch scale. 
( d )  ( 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 inch = 32 miles). 
(f) General maps on the same and smaller scales. 
(g) Special maps. 

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

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

Index map No. 2 s t  the end of this report shows the progress 
ma.de in the publication of the modern one-inch public sheets, and 
the following table gives the output of these sheets since the 
modern topographical surveys were begun :- 

Years of publication. 

. - -. -- - -  -- - - - 

XUMBER O F  ONE-INCH SHEETS PUBLISHED. 

Northern Sout,heru Eastern 
- 

I circle. / circle. I circle. *I 

Inolodes B m  Oirole, 

1906-14 . . .  . . . . .  ... 1 421 
1914-15 . . .  , , . . . .  . . .  1 97 
1915-16 . . .  ... I 85 . . .  . . , 

. . .  1916-17 ... . . .  . . i 23 
1917-13 . . .  , . . . . ,  . . . I  18 
1918-19 . . .  . . .  . . .  ... i 32 
1919-20 . . .  . . .  ... i 15 . . .  

. . .  1920-21 . . .  . 15 . . .  
1921-22 ... . . .  

266 
48 
69 
40 
12 
19 
37 
11 

21 Ci 
- ..- - 38 , 

... ... ... 1922-23 . . .  ... ... 
20 

-- 32 - - 
1,911 

349 
9 

50 
22 
13 
6 

52 
19 
29 
18 

. . .  Total publiebed 

1,036 
154 
204 
85 
4 3 
57 

104 
45 
95 
88 

( 0 8  I 586 1 567 
--- - -- Probable nlnnber o f  one-inch sheeta which will not, 

bepribli~lied owing to t,Ile a1.crt covercd by t,hcm 
being included in the l~rogrnmme for  survey nnd 
pnblic~t,ion on the half- inch s c a . 1 ~  . . .  

Approximatre number rc,~r~rtining for pul,l ic~tion . , , 
A ~ p r o x i m n t e  nuliibcr of pril~lic one-inch aheets in 

India  ... ... , . .  . I 

1,948 

-. 2,359 - - . 

6,218 

1 X i 4  
Sin 

~ 

2,152 1 2.029 

-173 - 
-- ! 

2,03i 
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In addition to the above, preliminary editions (in colours) of 15 
one-inch sheets, prepared from modern revenue surveys, have been 
published during the year pendiug their topographical revision. 

173 modern one-inch, 13 preliminary editions, 2 provisional issues 
of one-inch, and 112 old st,yle one-inch sheets have been reprinted 
during the year. 

( 6 )  Topographical maps on the half-inch scale.-Index 
map No. 3 at  the end of this report shows the progress made in the 
publication of the modern half-inch public sheets. This series now 
forms the tactical 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 :- 
pp - 

'  UMBER OF IIALF-INCII SREETS PUDLISHED. 

I Drawn from I a*.-_- Years of publicitulull. \ t=ul "eyed on I half-inch 
- - - I -  I sheets. I 

Total. 

Approximate t o t d  number of half- 
inch eheets in India . . . . .  . . .  . . . . .  1 1,630 

I I I 

L'ti modern and 1 preliminary public hall-inch sheets have been 
reprinted (luring the year. 

( c ) Topographical maps on the quarter-inch scale.- 
'Chese mapH are prrpnred in "rlegree" ~hoets  which include 1" of 
latitu~le rind 1" of longitude, i . ~ . ,  the nrea coverer1 I>y 16 one-inch 
sheeta. or 4 half-inch sheets. 

Index lnep No. 4 at the end of this report shows the progrees 
made in the putdication of the ~noclern quarter-inch public sheets. 
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The following table gives the output of these sheets :- 
- 

* Includcs Burnla Circle. 

Years of publicatioll. 

... ... 1911-14 ... 
... ... 1914-15 ... 

... ... 1915-16 ... 
. . .  ... 1916-17 ... 

... . . .  1017-16 ... 
... . . .  1918-19 ... 

... ... 1919-20 ... 

... . . .  1920-21 ... 
... ... 1921-22 ... 

... ... 1922-23 ... 

. . .  Totals . . .  .., 

7 preliminary sheets in colours from comparatively modern 
surveys have been published and 1 7  modern and 8 preliminary sheets 
are a t  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 haye been prepared in No. 1 Drawing 
Office from the old engraved quarter-inch Atlae sheets brought up to 
date and published ( i n  black only)  as provisional issues; and 27 of 
such sheets which were published previously have been reprinted 
during the year. These " provisional " quarter-inch sheets, including 
those in hand, now cover the greater part of the area of India for 
which modern "degrec" sheets are not likely to be available for 
some time. 

(d) Geographical Maps on the 1: 1,000,000 scale.-(i) The 
"India and Ad,-jacent Countries" Series (Vide Index map NO. 5)-  
During the yea~r 1 new sheeC of this series has been published, G sheets 
have been cngraved and 20 sheets have been reprinted. 

(ii) La Carte Internationale du lHonde.-(Vide Index map 
No. G).-A fnll clc~cription of the genesi~ of t h i ~  series was given in the 
General Heport for 1913-14. 1 2  slieet~ have been published up to  (late. 

(e) Geographical Maps on the 1:2,000,000 scale.-(Vide 
Index map No. 7).-1 map of this series was reprinted during the year. 

-- 
NUMBER O F  "DEOHEE" SHEETS PUBLISHED. 

- ~ ~ ~ L - - - - -  

Southern Eastern *;;:tf;Y 1 Circle. 1 Circle.' I 

Approximate number of " degree " sheets 
in India . . . .  ... . 1 170 ) 140 140 1 450 

9 
1 

... 
1 

... 

... 
4 
1 
1 

10 

27 

5 
3 
1 

... 

... 
3 

... 

. . .  
3 
8 

23 

7 
3 
4 
3 
4 
6 
4 

... 
6 
2 

4 1 

21 
7 
5 
4 
4 

11 
8 
1 

10 
20 

9 1  
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(f ) General M a p s  on the name and smaller scales.-The 
engraved plates of all these maps have been corrected and brought up 
t o  date as far  as possible and S maps have been reprinted during the  
year. 

( g )  Special maps.-The annual edition of the Railway Adminis- 
tration map (on the scale of 1 inch = 64 miles) has been reprinted with 
corrections during the y e a r ;  5 provincial maps and the map of India 
showing railways, canals and roads without corrections (on the scale of 
1 inch = 32 miles) have been reprinted. 

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

Two new sheets Nos. 1 8  & 19 of the Calcutta and Howrah Town 
Guide Map, scale 1 2  inches=l mile, have been published during the year 
and one sheet (No. 12) has been reprinted. 

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

50. Map Record and Issue Ofi~e.--l)uring the year the 

PERSONNE~,. issues of maps to  Government 
CInss I ()f irer.  officials and sales to the public con- 

Major F. F. Hunter, D .9 .0 . .  I .A. ,  in tinued to increase, charge. 

A diagram showing the values of maps issued during the past 10 
years will be found on the opposite page. 

1,178,461 mapa, plans, dingrams, etc., valued a t  Re. 4,63,453, were 
iseued during the year, which may be compared with 359,917, valued at 
Re. 2,11,014, issued in 1913-14. 

A eatisfactory feature i~ the increaser1 tlemanrl for maps from the 
general public to  whom the numbers igsuerl by this office in 1922-23 
were 219,746 valued at RH. 83,724 as compared with 104,750, valuer1 at 
Re. 62,075 issued l e d  year. 

This increa~e is clue to  ~ r ~ o t l e ~ t  advertisement8 in the press as far as 
wee poesible within a limitetl budget provioion. 

A new and eimplified Catalogue was published ; this included extract 
epecimens of ~ n o ~ t  c l a s ~ e ~  of maps published by the department. 

The reorganization of the map recorcl room continued, and nrrange- 
mentn have been completed for   to ring every mo(1ern aheet in Rome kind 
of enclosed rack. 67 steel racks, tireproof and enclosetl, containing 808 
ehelvee have been erected to date. 
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Many maps previously mislaid in the paet, on account of uneatis- 
factory storage, have been recovered and properly listed. 

The branch office at 5, Esplanade East, Calcutta, continues a 
succesa. 

I~SU~S.-FROM THE MAP RECORD AND ISSUE OFFICE. 

Total number of requisitions and enquiries for mape received in the Map Record and 
Ierue Office. 

Peat 1820-21 ... ... . . .  ... 7,074 
... ,, 1921-22 ... ... ... 8,868 

,, 1822-23 ... ... . . ... 8,880 

I 
I 
! 

YEAR. I 

I 
I 
i 

ON BOOK TRANS- 
FER (TO GOVERN- 
XENT OPPICIALR). 

Number 
of 

Printed 
Copies. 

ON CABR PAY- 
MENT (TO PRI- 
VATE INDIBI- 
DUALB AND 

M A P  AQENTB). 

FREE ISSUES. TOTAL. 

Value 
Rs. 

2,M,398 

92,561 

Nuul- 
ber of 

Printed 
Copies. 

51,ORL 

167,755 

Num- 
1 ber of 
Printed 
Copies. 

46,547 

17,526 
--A 

84,079 
I 

67,812 

56,824 

I 

I 1-23 

Number 
of 

Printed 
Copiee. 

323.433 

855,028 

1.178,4%1 

1,395.394 

1,787,420 

Valur, 
Rs. 

59.765 

23,959 

Value 
Rs. 

79,128 

3,642 
- 

82,770 

68,903 

28,175 

Value 
Re. 

3,43,291 

1,20,162 

463,463 

3,41,488 

2,94,145 

1921-22- 

1920-21 - 

e t  1 224,895 
mental 

* 
Maps. 

Extra- 
depart- 
rllental 

Publice- 
tions. -- 

83,724 

62,075 

59,568 
----- 

669,747 

Total 1 894.642 I 
- 

2,88,959 219.74B 
I 

Total. 

Total . 

2,10,510 

2,66,402 

-- 

1,222,832 

1,593,866 

-- 

104,750 

136,728 
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Table 111.-Publications received in Map Record & Issue Office, 
during the year 1922-23. 

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

Clnaa of Maps. 

GENERAL MAPS. 
Mnpe of India  ... . ,  . 

GEOGRAPHIOAL MAPS. 
Sout,hern Asi8 S e r i e ~  ... 
h d i 8  and Adjaaex~t Countries 

Series. 
TOPOGRAPHICAL MAPS. 
Quarter-inch, ( M o d e n )  ... 

Do. (Prely.). , . ... 
. . .  Do. (Provl.).  . . .  

. . .  Half-inch, (Modem) ... 
Do. (Prely.) . . . . .  

... One-inch, (Modern) - .  . 
Do. (Prely.) . . .  
Do. (Provl.) . .  ... 

. . .  Old Rtyle s t~eets  ... 
SPECIAL MAPS. 

... District Mnpe . . .  
Ad~ninistration Report Mmpa ... 

. . .  Provincial M n p ~  . . .  
Plnns of Cities and Ca~itonments..  . 
Index  Mcrps ... . . .  

. . .  Miecellaneoue Maps ... 
~- 

Total ... I 

Vnrioi~s . . . I  V n r i o i i ~ ]  6 131 4 ,221)  6,852 

C.-LETTERPRESS. 
1 .  Ri~rvey of India Cfrnernl Report, 1921 -22 Pr ic r  Re. ? 07 4c. 
2. Cntalngiie of Mnpn p i i h l i ~ h ~ r i  l)y the Survey of Indin. 1923. Pr1r.r Ilr. I rrr 2". 
3. Routes in  the W ~ s b r n  Himiilnya, kc., Vnliimr I, Pilnch, K n ~ h m i r  and Ladekh, 

kc . ,  hy Major K. Mason, M C., R.E. 1922. I'ricr Rn. 6 M. 12s. 

Scale. 

Total . . . I  . . . . . .  1 1,2341 lBll769,OOl )1.01.871 

Grand Total . . .  I . . . . . .  1 1.489 1 776 11,291.584( 6.46,842 

B. -From the Trigonometrical Survey Ofice, Dehra Dun. 

81 
19 

3 
7 

144,864 
153,364 
81.067' 

369,706 

Mapn . .  . . ... Various 
. . .  Plnns ~ n d  Diagrams 

Illunt,rat,iona ... ... ....., 
M i ~ c ~ l l ~ n ~ n ~ ~ n  . . .  . . .  . . . . . .  

1 vanoils 

42,739 
23,676 
16.644 
18.812 

95 
689 
220 
230 

N'lmber of 
I - 

sheets Value. 
printed. 

NUMBER OF 
DIFFERENT 

MAPS OF EACH 
CLASS RECEIVED. 

DEPARTMENTAL. 

. . . . . . . . . . .  

New 
Publica- 

tions. 

Various 

1:2,000,000 
1:1,000,000 

lf'=4 mile8 
1"=4 miles 
1"=4 nlilen 
1"=2 miles 
1"=2 miles 
1"=1 mile 
1"=1 mile 
IV=1 mile 

Various 

1"=4 miles 
I"= R miles 

Various 
Various 
Various 
Various 

Reprints 
and New 
Editions. 

...... 1 255 1 595 1 522.683 1 6.44.971 

. . ,  

... 
1 

3 2 
7 

24 
74 
... 
8 1 
15 

1 
. . , 

. .. 

. . .  

... 
2 

. . .  
18 

7,254 

226 
10,880 

30,729 
4,150 

11,200 
38,908 

867 
176,816 

7,092 
2,433 

16,720 

100 
1,060 
2,126 
1,700 

190,734 
18,700 

9 

1 
20 

46 
9 

27 
26 

1 
173 
13 
2 

122 

1 
10 

o 
2 

119 
9 

Rs. 
8,080 

307 
16,320 

46,316 
6,225 

13,375 
1,16,974 

2,601 
2,61,156 

11,975 
3,560 

27,159 

160 
390 

4,947 
743 

17,162 
9,551 
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PERSONNEL. 
Class I Omers .  

Licut.-Colonel A. A. McHarg, D.S.O., 
R.E., in charge from 1st hlay to 7th June 
1923. 

Mr. J. Prasad, R.B., in charge t o  30th April 
1923 and from 8th June 1923. 

Class 11 Omers. 
Mr. P. Williams. 
,, Abinash Chundcr Bose. 
,, C. West. 
,, A. B. Flunter. 
,, Priya Nath Sur. 
,, F. B. Kitchen. 
,, Munshi Lal, B .A.  8 

,, H.  T. Hughes. .. P. C. Nitm. B.A. 

51. No. 1 (Head Quarters) 
Drawing 0fflce.-The organiza- 

tion of the office remained sub- 
stantially the same as last year. 

The work carried out by the 
various sections was as follows :- 

(1) The Compilation Section.- 

( a )  " La Carte Internationale 
du Monde au 1,000,000"'.- 

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

(b)  The Southern Asia Series, scale 1 : 2,000,000.-Of the 
seven sheets reported in hand last year, two have 
been completed and sent in for publication, com- 
plete outline and contour patterns of three have 
been sent to the Engraving Office. Of the remain- 
ing sheets, outline pattern of one is under exami- 
nation and n part of outline pattern of the other 
is in hand. No new sheets were taken in hand 
during the year under report. 

Tile origina.1 of the helio. edition of one sheet has 
been hrouglit up to date and sent to press for reprint. 

( c )  India and A(!jaco~i t Countric8, scale 1 : 4,000,000.-Final 

proof8 have been p:~ssed and sent to the Engraving 
Officc. 

( d )  Miscel1aneons.-- 
(i) Prop:n-ation of the new 50-mile Wall Map of 

Intlia TvaR taken in hand during the year 
nndcr report. 

(ii) Minor correctio~ls to 2,021 stock copies of 
modern mapa were carried out for the Map 
Record and Issue Office. 



( i i i )  Various indexes for the Catalogue have been 
brought up-to-date. 

( iv )  Indexes for the General Report have been com- 
pleted. 

(2)  Tibe " 01te-Mi21,iontI~ " Section.- 

( a )  Engraved editions.-Eight sheets were reported in hand a t  
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 publication, one is ready for 
press, outline patterns of three have been completed 
and sent to the Engraving Office, and outline patterns 
of the remaining five are in hand. 

Patterns for three sheets were prepared and sent to  
the Engraving Office for correction of plate8 for reprint. 

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

( c )  Reprints.-Originals of six sheots have been brought up 
to date and sent to press for reprint. One is in hand. 

(d) Miscellaneous.-The border specimen for 1/M sheets 
( helio. edition) has been revised and published, 
patterns of twenty-six standard indexes have been 
prepared and sent to the Engraving Offlce for 
correction of plates and traces of nine and originals 
of three other miscellaneoue maps have been pre- 
pared. 

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

last year there were eleven i-inch sheets in hand; 
no now eheet was taken up during the year under 
report. Of these eleven, seven have been completed 
and ~ e n t  in for publication, three sheets are in hand; 
work on one was stopped under the orders of the 
Surveyor General. 

(6) Miscellaneous.- 
(i) Stump-shaded originals of ninety-one sheets 

were prepared and sent in for publication. 
Those of three quarter-inch sheets and of 
the 50-mile Wall Map of India are in hand. 
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(i i)  Press order proof corrections have been inserted 

on the original fair sheets of seventeen 

modern topograpllical maps. 
(iii) Various corrections have been carried out on 

the originals of thirty-seven sheets. 
(iu) The drawing of the "Vivid Map of India l' 

for the Brit,ish Empire Exhibition on the 
sixteen-mile scale is in ha.nd. 

(4) The Reprint Sectio?z.- 
( a )  Seventy-eight old style one-inch sheets (including seven- 

teen sheets in hand at the close of last   ear) 
were brought up-to-d:~te and sent to  press for 
reprint, seven sheets remain in hand. 

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

(c) Forty-four one-inch and half-inch sheets were corrected 
to rnodern graticules and sent to press for supply 
ol blue prints to parties for revision survey. 

(d) Eighteen provisionnl quarter-inch sheets (including eleven 
in hand a t  the close of last year) were compiled 
from 1ndi:ln Atlas sheets nncl sent to press for 
publication. This conlpletes the programme of com- 
pil:~tion of quarter-inch ~ h e e t s  from Atlas material. 

(e) Thirty provisional quarter-inch sheets compiled froln 
Indian Atlas mnterid (including eleven in hand at  
t l ~ e  close of I : L R ~  year) were brought up-to-clnte 
from office copies and ~ e n t  to press for reprint. 

(,() One Inclinn Atlas sheet and twenty-three rniscellaneou8 
lrlaps have heen l~rought up-to-(late from office 
copies nncl sent to press. Six ~ h e e t s  are still in 
h ~ n ( 1 .  

( 5 )  The Mu.pping Seeliolt . -  
(CL) One l~undrecl and fiftcen modern topographical sheets 

(inclnding seven in hand a t  the close of lnst year) 
were correctetl and brought up-to-date from office 
copies and sent for reprint. Two ~ h e e t s  remain 
in hand. 
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( b )  Press order proof corrections have been carried out on the 
original fair sheets of one hundred and thirty-seven 
rnodern topographical aheets (including ten in hand 
at the close of last year ); two sheets remain in hand. 

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

brought up-to-date and sent for reprint. 
( d )  Black prints of plane-table sections of twenty-six sheets 

were pasted together for supply of blue prints to 
various parties. 

(e) Forty-seven fair, and print original, sheets and colour 
patterns of various special maps (including seven in 

hand a t  the close of last year)  have been conlpleted 
and sent to press. These include maps prepared for 
census, railway, commercial, military and other depart- 
ments. Four miscellaneous cases are still in hand. 

( 6 )  The Ofice Copy Section.- 
(a) Additions and corrections received from various local 

authorities, have been entered on the existing "o5ce 
copies" of 2,214 sheets. 718 "office copies" of newly 
published or reprinted sheets have also been prepared 
during the year. 

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

(G) The rniacellaneous work of this section includes- 

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

(ii) the preparation of complete sets of nlaps of the Districts 
and States of India with a view to bring their 
t i  office copies " up-to-date by references to the various 
Local Governments. 

( 7 )  The Examining Xection.- 
This section is responsible for the examination of the sheet8 drawn 

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

the year;  six cases pertaining to six uheets remain in hand. 
I n  addition to the above current work this ~ection supplied 

ecientific date to various officials, kept up corrections to Imperial Qaeetteers, 
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examined projections of ellebts 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, &c. The alpllltbetical index to names for 
the new 50-mile Wall Map of India is in hand. 

PERSONSEL. 52. Engraving 0fELce.- 
Class  I O&err. 

Lieut.-Colonel A.  A .  McHarg, L1.S .O . (1) En,yraving Section.-This 
R.E., in cbrge frolu 1st J I ~ Y  to 7th section has been employed on the 
June 1923. 

Mr. J. P d ,  R.B., in charge to 30th following during the year- 
April 1923 and from 8th June 1923. 

(a) Indiu  & Adjacent Countries.-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 nearing completion, and one ie 
well advanced. One new sheet was projected and has 
progressed as f a r  as colnpletion ol' outline, and another 
new sheet was projected and is awaiting material. 

( b )  La Carte I1~ternationaLr dic Monde -Scale 1 : 1,000,000. 
Out of the seven sheets in hand, two are in their 

tinal stage, and will be sent in for publication very 
shortly ; two are very nearly completed ; and two are 
well advanced; the remaining one is in a preliminary 
stage. No new plates were projected. 

(c) Southern Asia Series-Scale 1 : 2,000,000. 
Out of uix sheets in hand last year, one (North 

Tibet) will very shortly be ready for publication. The 
work on one (Koko Nor) '.was stopped awaiting heah 
material from No. 2 Drawing Office. One (Brahma- 
p u t a )  was nearing completion, but portions have to be 
re-engrdved to incorporate new work received from 
No. 2 Drawing Oflice. One (Calcutta) has been partly 
completed and awaiting n~eterial; two (Bombay and 
Delhi) are well advanced. One new aheet (Kaehmir) 
wee prqjected and outline completed. 

( d )  The miecellaneoue work hits been very heavy. Corrections 
and additions to  1/4M India have heen completed, and 
tind proofs are in hand. Office copy correctione 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 English and Urdu and in 
English and Hindi have been engraved and an inset of 
the British Isles for the 32-mile map of India was 
drawn for reproduction. Six titles on photogravure 
plates for the Geological Survey of India were engraved 
as well as a new title plate for 1/M sheets. Two new 
pages have been added to the Copy Book of Lettering. 
Ten district maps and the table of Conventional Signs 
have been corrected and brought up-to-date. Compila- 
tion of various insets and colour scheme for the SO-mile 
Wall Map of India is progressing. 

(2) Copper Plate Print ing Section.-29,19 1 impressions were 
pulled during the year, against 29,876 during the pre- 

ceding year. 44 "Io of this work was extra-depart- 
mental, consisting of photogravures, charts, commission 
forms and certificates. Of the departmental work 
about 33 7; 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. 

58. Photo.-Litho. 0fElce.-The main feature of the year 

PERSONNEL. under report is the increased out- 
Class 1 O&er. turn of the office-the figure which 

Major F. J. M. King, R.E., in oharge. best represents the out-turn being 

the number of impressions pulled in the Litho. Branch. This figure 
thie year reaches 4,035,405 (vide column 2 of Table B). This figure has 
only been surpassed on two occasions, viz., in 1917-18 (4,796,813) and 
in 1918-19 (4,248,913). The increased out-turn this year is due to 
the fact that a large number of maps were reprinted for mobilieation 
purpoees for the Chief of the General Staff. 

Be a result of economies during the past year the cost of the office 
(column 2 of Table A)  has been reduced by over Re. 40,000 as 
compared with 1921-22, while the " profits," arrived at by deducting 
tho tots1 coat of the office, including European stores, from the value 
of the out-turn, amount to Ra. 1,.59,640 against Rs. 90,596 in 1921-62. 



OFFICE WORK.-HEAD QUARTER OFFICES. 48 

During the year the Type Section has cleared off practically all ite 
trrears and this has been accomplished partly by the curtailing of a 

lumber of forms formerly printed in the section and partly by the 
,netallation of a ruling machine which has been running during most of 

the year. 
The following tables briefly summarise the work of the ofice during 

the last 3 years :- 

TABLE A,-WHOLE PHOTO.-LITHO. OFFICE. 

*Does not include cost of chemicsls, paper, &c., obtained from England. 

TABLE B.-LITHO. BRANCH. 

Year. 

5 1 6 1  i 

N111uber of ' ~ u n i b e r  of Number of1 TYPE SECTION OUT-TURN. 
~nlpresslnnr ; half-tone line-l~look I - - - - --- 

year' p ~ ~ l l e d  in i ~ t ~ p r e q q i o n s  impressions' Prtgesor items Copies Impressions 
Litho. Branch.1 pulled, 1 pulled. / published. 1 printed. I pulled. 

. TABLE C.-PHOTO. BRANCH. 

-- 

*Cost ofice. Of 
Value of 

at 
ofice rates. 

3,lil 
Rs. 

- 1920-21 1 2,70,193 1 4,77,839 1 625 

- -. 

NUMBER OF MAP8 PRINTED. 

Depart- Other than 1 Totdm 
mental. Departmentel. 

2,546 

Negstivee . . . . . . 

Zinc platee ... . . . 

Photogravure p ln t e~  ... 

Half-tone blocke . . . 
Line blocke ... . . . 

1920-21. 

5,786 

7,591 

1 
490 

J 

1921-22. 

5,894 

7,395 

475 

1922-23. 

6.804 

7,078 

806 
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64. Mathematical Instrument Ofice.-During the year 

PERSOSYEL. from 1st April 1923 t o '  31st March 
Mr. T. A.  Femer. C.B.E., i t1  charye to 1923, there wa,s an increase in the 
14th Febmry 1923. 

Mr. S. Woodhouee, in charge from Lfitlr demands n'ade On thie for 
February 1923. instruments, &c., (vide 'item 1 in 

poro. 2 below) and the Store Section of the Ofice made a profit of 
Rs. 63,358 against a profit of Rs. 47,044 in 1921-22. There was also 
a n  increase in the value of work done (vide item 6 in para. 2 below) 
and the Workshop Scction of the Office macle a profit of Rs. 39,718 
against a loes of Els. 38,910 in 1921-22. 

2. The following table shows the usual comparative figures for 
the last three years :- 

3. During the year the etock of a11 the three ~ t o r e e  (the Service- 
able, the Repairable and the Material Storee), was twice taken ae usual 
and the tliscrepancies found were duly acljueted. 

, 1922-23. 

Re. 

' 6,a6,~63 

1,70,010 

83,933 

6.76,844 

1.!26,618 

4,89,329 

1,68,688. 

23,840 
2,a0,660 

NO. 654 
RB. 1,88,009 

I 

1921-22. 

----- - 

I Rs. 
I 

1. Tote1 ismes of stores to Public Offices as  4,74,911 
ehown in the Profit and I,ORR state- , 
ments. 

2 .  Vnlue of repairs t o  instruments r t ace ivd  96,OW 
for repnus and ~.rturne(l in ~ ~ r v l c e a h l e  
conciitinn. 

3. Value of instruments rr~celvcvl from 70.484 
G o v ~ r n r u ~ o t  0ffir.ers when uo 1or1,vi.r 
requ~red .  

4. Rook value of t'ur rtock of instn~rnents ,  5,06,988 
kc., in  Serviceable Stores. I 

6. Rook value of the  stock of instmrnent-. 1 1.07,873 
kc.. m Repairable Stores. 

6. T o h l  v a l u ~  of work done in the Work- 4,91,809 
shop. 

7 .  Velue of instruments mtmufactured in i 1,812,644 
the  Workshop for Serviceable Stores. I 

8. Velue of instruments purchased locally 1 41,069 
9. Value of ine t rument~  and mnter in l~  ob- 2,9N,793 

tained from England through the 1 
Director Generd  of Stores. 

10. Average No. of employees and their pay J No, 618 
\RE. 1,77,655Rs. 

Re. 

5,32,168 

1,18,445 

j 8 , i 4 3  

6,91.499 

1.25.fi46 

4,20,408 

1,ifi ,123 

1 1,296 
4,58,016 

No. 628 
1,93,868 
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11.-DEHRA DON OFFICES. 

TRIG)ONOMETRICAL SURVEY OFFICE. 

55. Computing 0mce.-Computations on a large scale had 
PERSONNEL. to be carried out this year in com- 

C I ~ ~ S  I Oflcers. pliance with extra-departmental re- 

Dr. J. de(+iaaff Hunter, Sc.D.. h1.A.. quests. Special mention may be 
F. Inst. P., in charge from 27th November made of a iequisition for the rectan- 
1922. 

Blsjor C. BI. Thompson, I .A..  in cha~ge to gular co-ordinates of over 5,000 
26th November 1922. points, and of another from the 

Class I1 OjTcer. 
Director of Wireless Telegraphy 

Mr. Hanuman Pxasad, R.S. 
Upper rY1rbordinate Swvice. requiring the preparation of data 

1 Officer. for the construction of a map of the 

world for the use of the Air Service. Hayford corrections were computed 

for a number of pendulum stations. The Talcott observations for 
latitude made last year by Bt.-Major K. Mason, M.C., R.E., a t  Gogipatri, 
Poshkar, Zebanwan and Reban in Kashmir, were completely reduced. 

The form of the geoid (sea level surface) in India has been deduced 
from all the deflection results obtained by the Survey of India, and 

1 exhibited by means of contours on a ,J, map. This shows the elevation 

of the geoid fro111 the spheroid of reference. The desirability of such 
representations of the geoid for all geodetically surveyed portions of 
the globe has been pointed out by the International Geodetic Association. 

The preparation of a revised and extended 5th edition of the 
Auxiliasy Tables of the Survey of India is in progress. Part 111, of 
which a small edition was printed last year, has been further supple- 
mented by 1 :! new tables, and n full edition of this part is in course 
of printing. The professional forms of the department are being 
revised. 24 forms have been remodelled up to date. 

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

250 reqliisitions for data from departmental and non-departmental 
o5cials were complied with. 

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

Type P~inting Section.-The following were printed during 
the year :- 

1. Records of the Survey of India, Volume XVI, 1920-21. 
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3. Records of the Survey of India, Volume XVII-Memoir on the 
Maps of Chinese Turkistiin and Kansu, (Sir A. Stein, 
K.C.I.E.). 

3. Tide-tables for Indian Ports, 1924. 
1. 28 Triangulation pamphlets. 
.i. Levelling pamphlets 63 and 78. 

ti. 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 books in the Library of, the Trigonometrical 

Survey Office. 

The following are in hand :- 

t i)  Records of the Survey of India, Volume XVIII, 1921-22. 
(i i)  Records of the Survey of India dealing with the 

Magnetic Survey of the country. 
(i i i)  Levelling pamphlet 79. 
(iv) Hand-book of Topography, Chapters 11 and I11 (both 

revised). 

(v) Type book of the Trigonometrical Survey Office. 
Observatories.-Meteorological observations were continued as 

ueual, and the Omori Seismograph was in operation tt~roughout the year. 
The time at which meteorological observations are taken has been 
changed from 14 hours to 10 hours. 

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

Preservation of Tri.gonometrica1 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  failed to make returns. 

58. No. 2 (Dehra) Drawing Of3ce.-During the year the 
PERSONNEL. work of the office was carried on by 

U a r s  I  ice^. six sections. Owing to retrench- 
Lieat.-Colonel L. C. Thnilher, I .A. ,  in 

charge. ment at  the beginning of the year, 
C'hrs I 1  (!pir.ers. the Cantonment mapping section 

Mr. H. B. Simona. 
,, RJMM P r a d  ~ s y  B.A. was abolished and the work handed 
,, J.  McCraken, 3 1 . d . ~ .  

Upper ~Yub~rdi~u~tr S ~ V K P .  over to the half-inch section. TO- 
3 OtBcere. wards the end of the year, a new 

eection wae formed to draw the levelling charte of the Sutlej Valley 
Irrigation project of the Punjab Qovernment. This work is being done 

on p e n t .  
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- (1) The Triangulation Chart and  Cantonment Section.-Deals 

with the fair-drawing of triangulation, levelling and index charts, and the 
publication, reprint and correction of cantonment ~ l a n s .  In addition to  

the ordinary work of the section, 48 miscellaneous maps, charts and 
diagrams were dealt with and 351 sheets of cantonment plans hand- 
coloured. 

(2) The Compilation Section.-Deals with the compilation and 

fair-mapping of geographical maps on different scales. Two fair sheets 

on the 1/M scale shown as in hand last year, were completed and sent to 
press. Four sheets of rough compilation on the 1/M scale were in hand 

at the end of last year, and one more sheet was taken up during the 
year; of these, one has been completed and is being fair-mapped and four 
are in hand. Of the rough compilation of sheets on the 1/2M scale 2 
were in hand at the end of last year and one was taken up during the 
year; of these, two have been completed and sent to Calcutta, to be 
engraved and one remains in hand. The stump-shading of two sheets 
was in hand a t  the end of last year, and three more were taken up 
during the year; all these have been completed during the year. Three 
half-inch sheets shown as in hand in this section last year, have been 
completed and sent to press during the year. Two sheets of Sir H. H. 
Hayden's Tibet map and one sheet of Mount Everest map were taken in 
hand during the year; of these, two sheets have been fair-mapped and one 
of the former is still in hand. Materials for the rough compilation of 
five tlheets of the map of Tibet on the scale of 1 inch = 8 miles are being 
collected. 

(3) The Stein's Section.-Deals with the fair-mapping of Sir Aurel 
Stein's explorations in Chinese Turkistan and Kansu in 1900-01, 1906-08 
and 1913-15. The remaining two sheets out of the 48 sheets of this 
series, have been published during the year. The fair-mapping of one 
special map sheet shown as in hand last year is still in progrese, nearing 

completion. Eleven special triangulation charts and one levelling chart 
of this area shown as in hand last year, have all been fair-drawn and 
published during the year. 

(4) The Half-inch Section.-Deals with the fair-mapping of half- 
inch sheeta. All the thirteen sheet8 shown as in hand last year have 
been completed and sent to prew during the year. This section has also 
completed the fair-mapping of five cantonment plans, and eleven further 
plane are in hand. Two of the plans have heen combined into one and 

this makes up the total of 17 shown as in band last year. This reation 



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

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

( 6 )  The Sutlej Valley Project Section.-Was formed towards the 
end of the year under report to deal with the fair-drawing of the 
levelling charts (showing spot heights and contouru) 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 Record Section.-Deals with the storage of originals 
and office copies of cantonment plans, triangulation and other charts and 
geographical maps ; it keeps a small stock of the various maps published 
by the department for occasional issue to the public and for depart- 
mental use and deals with all correspondence on this subject. 

The following is the summary of the work of the office during the 
year 1982-23. 

Claee of maps. 

Balance 
of 

sheets 
on 1st 

October 
1922. 

Triangulation charts . . . 
Levelling chmts, scale 1/M 

Index ch&e to illustrate 
reports. 

Csntonment plans for pub- 
lication. 

Oan4onment plena for cor- 
reotion. 

Centonment plans fair- 
drawing. 

Forest maps of Indian 
Btatee for publioetion. 

Sheets 
received 

in 
1922-23. 

Sheets 
sent to 
press in 
1922-23. 

Balanoe 
of sheets 
in hand 
on let  

October 
1923. 

Miecelleneoue rnepe,  chert^ 
and diagrame. I 

REMARKS. 

20 1 (c)  correction^ 
I carried out in both 1 originals and 

o5ce copies. 

Colour guides of cantoti- 
ment end other maps. 

RJf;hoh nheetr ... 

12(d)  

(a) Drawing of CWO 
charts stopped. 

( d )  Two plans h a v ~  
been combined 

( b )  Publication of 
one index atop- 
ped. 

16 into one. 
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. . 

I 1 NO. of Chocolate 
Years. 1 NO. of Suhjects:~No. of Negatives., No. of l'ulls.. I and Bromide, 

Summary of the work of the ofice during the year 1!)2.'-33. ( c o ~ L c ~ ~ ~ . ) .  

Balance 
1 of 1 Sheets 

sheets / rcreiled 
Class of maps. on 1st 

I I 1 . . . . . . - . . . - 1 - - -- printe. - -. - 

8 1922. I 
I October 11922-23. 

In  

1 9 2 1 1 . 1  

GEOGRAPHICAL 
MAPS. 

Fair sheets, scale 1/M ... 
Rough compilation, scale 

1/M. 

Rough compilation, scale 
1/2M. 

Stump-shading, various 
scales. 

Sir H. H. $?yden T ~ b e t  
maps. 

Mount Everest inap ... 
Sutlej Valley project levcl 

and coiltour charts, scnle 
1 inch = 4 liriles 

Sir Aurel Stein's cuplorn- 

I 

2 

4 

2 

2 

... 

. . . 

... 

( e )  t h i n g  fair.nrap- 
pctl. 

( f )  Sent tocnlcuttn 
for engm\.cd cdi- 
tion 

\ 

tions in C l r ~ ~ ~ e s c  Tnrl i~s-  
tA1-1 and I<nnsu 111 1900- 
01, 1906-08 and 1913- 
15, for pul~licntion on 
2/M scale. 

1'I~ofo.-Zinco. S~v t~o17  --J,uri~lg the year 192.1-2:; tile work nnJt.r- 
taken colripri~ed :- 

Cantonrxient plans 
Incjexes nud Triangulation ch:tl.ts. 
Forest maps. 
Maps illustrative of Sir Aurel Stein's explorations. 
Map illustrntive of Sir H .  H H;lydenls explorations. 
Mi~cellnneous uial)s 
Extra-tlep:~rtmental maps. 

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

I 
4 

1 

1 

1 

1 

1 

1 

rn 

9 

I 

'I 

1 (e) 

2(f I 

8 

I 
I 

... I 

I'iO / 

1 

1 

136 

... 

1 

G 

... 



57. Forest Map 0BZce.-The strength of the of3ce was Y 

PERSONNEL. 

Class I O&er.. 
Lieut.-Colonol L. C. Thuilliel., I.A.,  ill 

charge. 
C1ns.q II Oflcers. 

Mr. H. P. D. hiorton. 
,, Asmat-ullah Khan, K.B. 
,, T. F. Kitchen. 

,. Nrnak Chancl Puri, B.A.,  li S.  

Upper Y~~borr l inn te  Service. 
d Officers. 

reduced during the year by half, 
but its organization remained sub- 
stantially the same as last year. 

The work carried out by the 
various sections was as follows :- 

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

i I Drawn and 
In On Published Total number In  hand .:on Received sent for 

'la'' of list October during the publication 3f:L2- during the of eopiem prin- 
mnp. year. during the year. ted. 1923. 

year. 
-- -. -- -- -- - 

lnrladeq two.incl~ and fnnr-inch forest mnpu drawn hy RurPey par t le~ .  
(a) Reprintu of forest mnpe on various scales. 
( b )  Foreut wlitions nn the two-inch ucnle of modern one-inch mapP. 
(c) Map8 of Forcnt C ~ ~ C ~ P R  end Divisions. 
( d )  Mapn to illnutmtn working plane. etr. 
(P) Mepu and d i n g m m ~  to accompany Administmtion Ropor t~ .  
( f )  Fnrcmt maps from uperinl snrveyn, mnetly on the Four-inch acale. 
(g) Tnrlex nnd rnircellnnrniie mnpe. 

Total I 99 I 180 / *I64 1922-23. 

(2) The: Portfolio ,S~ctio~t.--Office copie~ of 4.55 map8 and colour 

95 1 218 1 

epecimene of 62 map8 were prepared ; correction8 to 204 eheete were 
completed, 69 office copiea were coloured up and 1,704 flheetfl were 
hand colpured for iesue on indent. In nddition this ~ection corrected 

I 

Total 1 ... ... 1921-22. I 176 1 2 4  1 1 189 1 23,551 

the foreet information on 32s m a p  for the va.rioue Survey of Indie 
drawing offices requiring thern for compiling the half-inch and degree 
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(3) The Map Record Section.-The number of maps, diagrams 
and original fair sheets received for storage was 12,881 ; 3,675 maps, etc., 

valued at  Rs. 9,347 were issued gratis. Sales by book-transfer to 
Government departments amounted to Rs. 3,137 for 1,027 maps; these 
figures show a decrease of 1,757 maps and Re. 2,568 from those for last 
year. Cash salee to  the public amounted to Rs. 2,035 for 902 maps, a 
decrease of Rs. 304 from the amount realized the previous year. 

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

As the working arrangements of this section were not proving 
entirely satisfactory, and in anticipation of having to  retrench its 
personnel, i t  was closed down in the month of January so far as the 
binding of books for the Forest Research Institute was concerned, and 
its activities were confined to department'al work. 2,616 maps of various 
sizes were mounted on cloth for issue. 

Miscellaneous.-At the special reclucet of the Conservator of 
Forests, Northern Circle, Central Provinces, :lnd of I thc Divisional 
Forest Officer of thc South Raipur Forest Division, the area statements 
of the reserved forest areas in IOD four-inch sheets were revised. 

The re-indexing and the prepnratioil of the list of all the forest 
triangulation and traverse data referred to in last year's report, could 
not be completed during t,he year. owing to n large number of loose 
co~nputation records being found, entimiling a great deal of labour in 
arranging, binding and labelling. 

The Catalogue of maps published in l Y l ( i  by the Forest Map Ofice 
has been revised and sent to prew 
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111.-CIRCLE AND LOCAL DRAWING OFFICES.  

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

~ ' E R S O X N E L  year 24 two-inch sheets out of 
class I ( ) f irer .  26. 54 one-inch sheets out of 93 and 

hl r. J .  A. Freeman, in charge. 
Closs  I1 0.flicrr.s. 

Alr. E. R .  Wcst. 

3 half-inch sheets out of 10 previous- 
ly surveyed, were fair-mapped by 

,, a. A .  Graham. parties and have been submitted for 
Uppel. Gul,ol.tli~~ntc Se~.rrea. 

1 Ofhcer. publication. 
Lo~lte,. S L L O I . ~ I  t~nte Se~.zlice. Hctlf- inch sheets compiled from 

49 Surveyors, etc. one-inch sheets.-11 half-inch sheets 
were drawn in the Circle Drawing Office, and hav'e been submitted for 
publication during the year. 

Motle?-n ~)~ute? ' ic~L available.-The fair-mapping of 15 half-inch 
sheets, of ' M  llich the component two-inch and one-inch sheets have been 
publisher1 or sent for publication, is in hand. I n  addition to  the above 
there are 1 9  I~alf-inch sheet areas, of which some of the component 
two-inch or  one-inch sheets though surveyed have not been published. 
The rilaterial l'Ar these areas will soon be available for hall-inch mapping. 

Quarter-i?lcli sl~eets co~nl)ilerl from modern one-inch and half-inch 
sheets.-During t ! year 9 quarter-inch ~lhedts were fair-mapped and 
submitted for publication. 

Modemi mater ia l  uvailnb1e.-There are 8 quarter-inch ~ h e e t s  of 
which the component one-inch or half-incl.1 sheets have heen published, 
and the fair-rna,pping of all of thew is in hand. Thore are, besides the 
above, 8 quilrter-inch sheet areas of which the component two-inch, 
onr -inch and I~alf-inch 811eetu though surveyecl have not been publislled. 

SpeciciL 9)~ops.-]luring tlie year the Town-Guide map of Lucknow 
in 4 sheets, the Khaur Oil Fields map in three sheets on the 
sixteen and eight-inch scales respectively were preparecl an(1 submitted 
for publication. 

The colour pattern8 oT 5 Town-(iuide, Environs, antl Wester11 
Jumna Head Works maps, on the twelve-inch, four-inch ant1 eight-inch 

~espectively, were preparecl and ~uhinittetl for public R t ' 1011. 

Hill-shctrlc~l sheds.--40 one-inch, I~alf-irrch antl cluarter-inch sheets 
were stump-shadutl and uuhn~itterl For l)u\)lic;~tiorl. 

L ~ Y O ? .  ~/tiitl~~~s.-Kil. 
Golotcr pntlcrnx urld ] ) ~ P R N  o?'(.hr ),?.oofiq.--Press ordcr proofs and 

colour patterns oL 98 sheets were subu~itted for publication. 
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Miscel1nneous.-The traverse plots of "mauzas" in 4 sheets of 

Gondii district, on the sixteen and thirty- two-inch scales, a.nd enlarge- 

ments of Mawai and Baponi villages of Jl~iinsi district, on tlie sixteen-inch 
scale, were supplied, and tht: cost of preparation recovered from the 
Deputy Commissioners of Gondii and Jhiinsi. 

For the purpose of reprint the office copies of 4 sheets were cor- 

rected and submitted for publication. 

Record Section.-Triangulation data for 1 2  degree sheets were 
completed but their final disposal has been delayed pending the issue of 
revised instructions for the preparation of triangulation pamphlets. 

The staff of computers was considerably reduced during the year. 

59, No. 4 Drawing Of3ce (Southern Circle).-During the 

PERSONNEL. year 44 one-inch and 8 half-inch sheets 
Class I oflccr .  previously surveyed and mapped, 

Mr. J. O'B. Donaghey, iu chrge. 
Clnss 11 Oficers. 1 one-inch sheet previously surveyed 

Mr. E. Claudius. 
,, Haji Abdul Rshinl, K.R. 

Upper S~obo$.di?~ntc Sei~vicc. 
4 O5cers. 

Lower St~burdinate Sert'tcc. 
46 Draftsmen, ctc. 

and partly resurveyed during the 
year and 9 one-inch fiheets surveyed 
during the year were received from 
parties before the 30th September 

1923 and were finally examined a,nd submitted for publication. There are 
no arrears. 

Half-inch slreets compiled j r o n ~  m o d e ~ n  one-inch s1ieets.-7 sheets 
were mapped and submitted for publication. There are 11 sheets in hand 
of which 1 will shortly be submitted for publication. 

Modemt n~ater inl  uvui1nble.-The material for 3 half-inch sheets 
has been received but the u~a'pping has not yet been commenced. In 
addition there are 11 half-inch ~ h e e t  :Ireas of which the coulponent 
one-inch sheets have been subu~itted for publication but not yet pub- 
lished, and 11 half-inch sheet areas colnpletely surveyed on the one-inch 
scale but of which all the component one-inch sheets have not yet been 
submitted for publication. 

Quurtcr-i9lch sheets co?zt)~ilc(l from qnoder?~ o n e - i ~ ~ c h  a n d  half-inch 
and olcl styla sheets.-8 slleets wore wapped and subn~itted for publica- 
tion. There are 7 ~11eetti in liand of which 1 is ready for despatch. 

MotEern  ateria rial uv~~ilub1e.--Thkre are 4 quarter-inch sheet areas of 

which the component half-inch sheets have been submitted for publica- 
tion, 6 quarter-inch sheet areas of which the component half-inch sheets 
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have not all been submitted for publication and 5 quarter-inch sheet areas 
completely surveyed but of which the mapping of the component half-inch 
sheets has not yet been commenced. 

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. 

Colour patterns.-Were prepared for 56 sheets and submitted for 
publication. 

Hill-shaded sheets.-Were prepared for 44 sheets and submitted for 
publication. 

Layer guides.-Nil. 

Photo.-Zinco. work.- 

Number of reproductions ... ... ... a le  
,, ,, enlargements ... ... ... 135 

reductions ... . . .  ... ... ... 429 
,, ,, vnndyke platcs preparcd ... ... 263 
,, ,, prints pulled ... ... ... 10,797 

Work for privat8e' individuals on ca,eh payment was done to the 
vdue of Rs. 135. 

Special maps. -A four-inch military map of Biishire (Persia) was 
finally examined and suhniitted for publication. 8 two-inch sheets of the 
special forest survey of Hyderabad (Deccan) surveye(1 and mapped during 
the year have been tinally examined and ~ubmitted for publication. 
4 one-inch special forest ~ h e e t s  of the Indore State previously surveyed 

and mtipped and 5 siu~ililr. sheets ~urveyed ancl mapped during the year 
by No. 5 Party have been tinally ex:lmined and submitted for publication. 

The preparation of n road [nap of Enngalore on the three-inch scale 
is in hand. 

Triccngulnt iow rh t r ~ t s  a?, d compz~tations.-Seven triangulation 
pamphlets 2nd charts werv prepared cluring the year and are ready for 
de~pntch to t h ~  Superintendent of the Trigonometrical Survey when 
called for hy hirri. Material was extracted and supplied to (a) the perties 
of this circle, ( b )  the Northern Circle and (c) the Land Records of the 
Bombay Government. Material wag also extracted and supplied to  a 

private individual on c n ~ h  payment to the value of RR. 47. The work of 

reviaing bhe regi~ter  of all triangulation and traverse recorda in thie oace  
ie in hand. 
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Miscella~teous.-Preparaattiou of Index maps, etc. The work of 
sorting and arranging all records and copies of published sheets in the 

office was taken in hand. 
Published copies of sheets were sold to  the public to  the value of 

Rs. 273. 
60. No. 5 Drawing Omce ( Eastern Circle).-The following 

PERSONNEL. sheets were received from field parties 
Clnss  I Ofice?.. during the year :- 

hIr. W. M . Gorrnan, in charge. Scale 4 inches to 1 mile ... 1 
Class  II Ol/;cer. 

1, 2 11 I .  I ,  ... 4 
Mr. P. Simpsou. ,, l i n c h  ,, ,, ... 37 

L'ppe~ Wcbo~.di?rote Scrvicc. I 
11 2 ,. 3 ,  I '  ... 9 

3 Officers. -- 
L o w ~  &r bordinate Se~.zrice. 

31 Surveyors, etc. Totnl ... 51  

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

8 of the ha,lf-inch sheets required completion to  edge from old 

surveys in the Drawing Office. 
Hal-f-iqzch sheets covzpiled from 1izorZern oi~e-inch nvd old style 

sheets.-During the year, 21 slleets werc In I~nnd, including 5 froin last 
year;  of these 11 were submitted Sor publicatio~~ t~nd 10, which were 
begun towards the close of tlir recess, remain in hnncl. 

Modern ?n,aterictl n,vnilc(hlo fi)r h,tl-f-ivclr, ~11ap11i,)),q.-All sheets of 
which the colr~ponent I-inch sheets are publisl~etl have been put in hand 
and the mat,erinl for 4 hnlr-inch sheets, whose component 1-inch sheets 

are under publicn,tion, 1)a.s been n.pplied Sol-. 
Quarter-inch, sheets contpi.lcd ,li.o?n w~.odern one-inch, half-inch 
old stylr sheeta.-Five ~ h e c t ~ s  were in Iiand, ol' which four were 

submitted for publication, leaving one recently 1)egnn sheet in hand. 

sheets of which the component 4-iuch 8 h e e t ~  are published heve been 
put in hand and mnteria,l lor o ~ ~ e  khret, o(. which t l a  component J-inch 

 sheet,^ are under puhlica.tion,  ha.^ been applied for. 
Hil l  ,shatlr.tl, s ~ I . P ~ I R . - - : ~  sheet,s were prop:~red and  subnritted. There 

are no arreaafl. 
Layer gui.rles.-None wcre rcceivctl during the year. 
(,!nlour pcctt~r,ls and prras o r r l r ~ ~  proofs.-'l'hose of 68 sheets were 

received lint1 tlcnlt with and, in ;~tldition, (i sl~eots were prepared for 

reprint purposes, 
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61. * Maymyo Drawing Off lce  (Burma Circle).-32 sheets 
PERSONNET,. 

Closs  I I  0Jice1.. 

Mr. F. J. Grice. 

were surveyed by parties of the 
Burma Circle during the year. Of 

U p p e r  8t~bo1.dl11nte Service.  these, 7 two-inch sheets were fair- 
1 Otticer. 

Lower Subordinoft- Seroice.  

17 Draftsmen, etc. 

mapped and received in the office 
before the 30th September. The 

remainder, viz., 10  two-inch, 12 one-inch and 2 half-inch sheets are 

expected before the 30th October. 

Half-incli sheets compiled j rom modern one-inch sheets.-Six of 
these sheets are in hand ; 2 have been submitted for proofs and 4 remain 

in hand. 
Modern material  available for half-inch mapping.-There are 2 

modern half-inch sheets, of which the component one-inch sheets have 
been published, the drawing of which has not yet  been put in hand. 

Qucvrter-inch sheets compiled from modern one-inch a n d  half-inch 

sheets.-None in hand. 

Modern mater ia l  available for quarter-in.ch mapping.-There is 
1 quarter-inch sheet' of which the component half-inch sheets have been 
published and the drawing of which has not been taken up. 

Two-inch Forest sheet.s.--Two have heen completed, leaving no 

arrears. 
( = o l o u ~  patterns anti  press orrler pr0of.q.-These have been receivecl 

fo r  1 sheet and completed and submitted for 1 sheet. 

Forest Indez shozc~ing Gazetted Reserves.-This Index is being 
prepared, on the one million scale, from material taken from one-inch, 
half-inch and quarter-inch sheets and from that  received from tlie Forest 
Department. It will show all illformation regarding Forest Reserves both 
surveyed and unsurveyecl aucl will supersede the existing 32-mile index 
which is on too small a c~cnle to be of much utility. 

62. No. 0 ( S i m l a )  Drawing Of3ce.-The Survey Section 
PERXONXEL.  'has heen employed on the compi- 

- ~ 

( '1qs.s c 0,fl;cer. lation ;~ntl  fair-drawing of 'trans- 
hlajor L. G .  Cro~tllwait, T.A., i t ~  cll:~ryr,. 

( : /ma*.  I I  ( ) f i c e v s .  
frontier nlaps on the one-millionth, 

- 

hlr. R. E. M. Ys~tholle. I~alf-inch nnd quarter-inch scales, 

.b Europcen L)nftgtne~~.  
26 Indian Dmftnrnen, etc. 

and incorporating :~dditional survey 
and infor~nation on sheets previous- 
ly published. 

--- - - - -- - - 

* Thie offico was not cot~atituted as a aepmtn cllarge during thc year. 
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During the year 23 quarter-inch sheets and 2 half-inch  sheet^ were 
fair-drawn and submitted for publication and 4 quarter-inch sheets were 

sent for re-publication after new material and infol-mation hat1 been added. 

The Army Section is employed on the preparation and printing 
of maps and plans for the Army arid other Government 1)epartments. 

During the year 222 maps and plans were dealt with and 63,027 < a  

copies printed on the litho-printing pressee. 

63. Bengal and Bihar and Orissa Drawing Ofice.- 
( I m p e r i a l  Standard Mapping Section).-This section ha's been 

PERSONNEL. employed on the fair-mapping of 
Class I I  ()&err. the preliminary editions of modern 

Mr. C.  West, in charge f r o ~ u  14th June 
1923. 1-inch sheets in colours, compiled 

Mr. A. B. Hunter, in charge to 13th June f ron~ ulodern revenue survey mate- 
1923. 

Upper Subordinate Service. 
1 Officer. 

rial and completed from old material 
where no modern work is available. 

17 new sheets of Bengal, S new slleets of Rihar and Orissa and 
one degree sheet (preliminary edition) were fair-n~npped and submitted 
for publication during the year. 

As an experimental measure 4 one-inch sheets were drawn in 
colours; by this method it  is hoped that the preparatiotl of colour 
patterns for the Photo.-Litho. Otfice will be unnecessary. In addition 
an area of l6!1 syuare ruiles in thc Raniganj coal field area wm 
reduced from modern revenue material for supplenlentary survey on 

the 4-inch scale by No. 4 Party in 1923-24. 

The administrative control of the section was transferred from 

the Director of Surveys, Bengal to the Superintendent, Map Publi- 
cation from 1st August 1923. 
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PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

84. Northern Circle. No. 4 Party.-A dispute having arisen 
w e r  the boundary between Para and Basantpur villages in B&ra Banki 
and Gondii districts, due t o  many consecutive trijunction pillars having 
been qaehed away by the Gogri river, the services of an officer of the 
department were called for and furnished. A new boundary, 2,610 yards 
in length, was demarcated, the survey being based on trijunction pillars 
a t  some distance from the disputed area. The expenditure incurred was 
recovered from the civil authorities. 

85. No. 22 (Riverain) Party.-The party continued the 

PEESOXXEL. 
work of traversing and laying down 

class I I  Oficer. base lines. 959 linear and 970 
Mr. Dhani Ram Ver~na,  R.S., in charge. square miles of main-Circuits along 

Lipper S i~bord i r~nle  Servccc. the Indus river in the districts of 
4 Officere. 

Muzaff'argarh, Dera Ismail Khsn and 
Lalaer Subordb~tate A"j're,.ccce. 

.33 Traversers, etc . ,  ( ~ x c l u d i n g  19 purely Dera Khiin and the 
temporery men). Chengb and Jheldm rivers in Jhang 
dietrict and 2,960 linear miles and 6.27 square miles of minor traverse in 
the I n d u ~  rivernin tract in Muzaffargarh district were executed, 1,304 
theodolite stations of the former and 13,374 of the latter in 90 villagee 
were fixed. 21 corners of 7 squares in 17 square miles were demarcated 
with permanent mark-stones on both banks of the Indus river in the 
districts of Muzaffargarh, Dera Ismail KhBn and Dera OhBzi Khin to 
eerve as baees for future survey and demarcation of boundaries and fields 
in the bed of the river. 1,554 plottecl and 476 boundary qnnscivis (settle- 
ment mapping sheets) on the scale of 112,640 and 40 four-inch sheets 
were traced and supplied to the Settlement Officer, Muzaffargarh. Besides 
theee, 264 boundary masavis mere partly compiled on the scale of one 
inch = 220 feet For the next season's work, and 273 miscellaneoue 
tracee were prepared; all the traverse stations marked during the field 
seaeon were plotted on 42 four-inch sheets. 

Boundary Sz~rue9.-This work consi~ted in a plane-table 
aurvey of the boundaries of thc newly cbnstituted tahsils of Sifilkot 
district. For this the original field sheets of the area topographically 
~urveyed on the one-inch ~ca l e  in the years 1910-1 2 were used. 135 
linear miles of the new boundaries were surveyed by interpolation and 
rneseuretuent from the surrounding detail and village trijunction pillerr 
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shown on the original field sheets. The work was commenced on the 
17th July and finished on the 14th September, the heavy monsoon  rain^ 
having seriously retarded its progress. 

66. No. 23  (Punjab R e c t a n g u l a t i o n )  Party.--During the 
PERSONNEL. year the party was employed on 

Clnss I Oficer.. 
Mejor R.  Foster, J.A., in charge. 

rectangulation in connection with 

Class I I  Oficers. the Punjab Government's Sutlej 
Mr. Maya Das Puri, R.S. 
,, A. h i .  Talati, L.C.E. .. C. 0. Picard. 

Valley project in the districts of 
MultBn, Montgomery, Lahore and 

,, F. W. Smith. Ferozepore and in Bahgwalpur 
,, D. N .  Banerjec., L.C.E. 

Upper. Stiboi.dinatc Sevi'icc. State. 

3 Officers (excluding one Supervisor on A total area of 4,152.7 
purely temporary esta bl~ehment). square nliles was rectangulated, 
Lou~ci. Aubor.di~rnlc Srrr-ice. 

18 Traversers. ~ t c . ,  ( cxcluding 133 purely 26,554 100-acre rectangles were ~-~ 

tempoc~ry men ). laid out, and 26,378 corner stones 

of 100-acre rectangles were embedded. An area of 7,250 square miles 
or  5,P44 linear nlilcs m a 6  traversed in advance for  the purpose of laying 
down the main COrIlers n i  2,4C'O-acre rectanglts and an area of 1,208 
square miles was tri:~nguIatc d to supplen~ent this traverse. 

The country undcl. rectnngulntion lies on Loth sides of the 
Sutlej river from Ferozepore on the north-eaet to the b o u n t l a ~ . ~  of Sind 
on the south-west; it is bounc1r.d on thc north-west by the Jndus and 
Chendb rivers nnd the old bed of the Bells river and on the south-eaet by 
the dry bed of the Gl)agger river and hy Eiknner State. Keer both bank0 
of the Sutle,i and in the north-east portion of tlie area the country is well 
cultivated nnd fed by inund:ltion canals; to  the north is a large tract of 
level country covercd by scrub jungle where water is scarce in part0 and 
brackieh; the southern portiol~ consists of sandy deserl, in which wells of 
brackish water occur a t  long intervals although, during the first half of 
the winter, a few " tobas" or depressions are found filled with rain 
water. 

In  recess the party was employed on compilation of " masdv.ie " of 
the area rectnngulated, traverse computations and preparation of materials 
for the e n ~ u i n g  field season. 

87. Southern Circle. No. 5 Party.-At the request of the 
~ e n e r a I  Stnff, Mhow, triangulation was carried out over an area of 
116 square miles round Mhow cantonment to give pointe for  artillery 
rmmging purpoeee. 
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68. Eastern Circle.-In addition to his duties in the Imperial 
Department, the Superintendent, as Director of Surveys, Assam, held 

administrative charge of tlie Assam Survey Ilepartment, including tlie 

Assarn Traverse Party, Drawing Office ant1 lieproduction Office and the 

Assam Survey School. 

69. Burma Circle. No. 10 Party.-At the request of the 

Coaltields of Burma, Ltd., one Upper Subordinate officer was sent on 

deputation to  the Upper Chinclwin district to  aurvey the coal area riear 

Kalewa belonging to the Company. 

Work wits begun in May ancl colnpleted in July. The area was 

149.52 acres which w38 surveyed on the scale of 100 feet t o  1 inch with 
contours a t  10 feet intervals. The tri~verses were connected to  points of 
minor tria.ngulstion in the neighbourhood. A trace was made of the 

work an11 copies were vati~lyked by the Government Printing Press, 

Rangoon. 
The whole cost amounting to about tls. 2,000 was borne by the 

Coaltieldv of Burma, Ltd. 

70. No. 11 Party . -At  the recluest of the Superintending 

Engine~r .  &I i~~ld i~ l sy  Circle. the survey O F  one square mile of the Maymyo 

Hesitlentii~l Area wi~s  ~ ~ n ~ l e r t a k e n  on the scale of :32 inches to one mile, 

with colitours ; ~ t  5 feet vertical intel-val3. 

71. Trigonometrical Survey.- -At  tlie recluest of the Punjab 

Government,. No. 1 7  I'arty riLn 1,269 miles of secondary levelling in 

counectic~n with the Siltlqi Vitlley Irrigi~tion project, for which, in addi- 

tion, 13,889 miles of tertiary levelling, coveriug 2,045 Aquare miles, was 

done (virle page 2s). The prelli~ratiou i ~ n d  printing of contoured chart8 

for  the same project waa begun. 

For the Bombay Oovern~nent,  208 miles of levelling were run, to 
give height8 to  Irrigation bench-marks in the Ghetprabha area in D h ~ r -  

wiir. 392 rniles of double levelling were also executed for the Sukkur 

Barrage p r ~ ~ j e c t ,  ( vide pikge 29) 
For the Burma Government, ( P .  W. I)., Irrigation), 610 miles of 

levelling were executed, ( v i r h  page 29). s 

The cost of levelling in nil these case8 wau borne by the Local 
Qovern~nente concerne~l. 

72. At the instance of military :inthorities, Mr. Jugal Beheri 

Lnl, Sub-Asaietant Superintenclent, was sent to untlertrrke spocial 
tr5angulntion over several :brtillery practice camp areas. 
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73. Head auarter 0fflces.-The total out-turn of all extra- 

departmental publications during the year for the Army, for -Local 

(:overnrnentu and for other govern~nent offices are given in Table A of 

the Photo-Litho. Office report on page 43, in the " Issues" table and in 

Table I11 of the Map Record and Issue Office report on pages 35 and 36. 

In  addition to  the special maps for other'departments which are 

mentioned in para. 49(,q) on page 34, these extra-departmental publica- 

tions include )naps to illustrate the various reports of government officials, 

maps for railway giiides, and for posting in railway carriages, &c. 

Tile u ~ u a l  large nuirlbers of weather charts for the Meteorological 

Department and of the photograv~ire and half-tone illustrations for the 

Arch~ologicnl and other departments were also printed. 
The work entailed by the preparation of originals for some of these 

special ruaps, in ;uldition t80 their publication, is mentioned in the 

reports of No. 1 Thawing Office and of the Engraving Office on 

pages 37 to 42. 
74. Mathematical Instrument O£Ece.-Repairs to  range- 

finders, I,inoculars, telescopes, sight dials and directors, &c., and a certain 

numher oi' manufactiires were carried out for the military departments 

as usual (:euer;ll repair and 1llannf:~ctnre work for civil department8 

is well up to tlatt.. 

75. No. 6 ( S i m l a )  Drawing Office.-ln addition to its normal 

work for the Arnly, t h i ~  officcb has prepared maps and plans for the 

Arcbxologicnl, Foreign arltl Politic:J, Home and Legifilative Department8, 
Census Commissioner, Indian St:ttes Forces, 2nd Bombay Pioneers, 

Indian Army Ordnance Corps Magazine, Army Sports Central Board, 

Public Hedth  Conlnlissioner and Royal Air Force. 


















	DDn 5 223.tif
	DDn 5 224_1L.tif
	DDn 5 224_2R.tif
	DDn 5 225_1L.tif
	DDn 5 225_2R.tif
	DDn 5 226_1L.tif
	DDn 5 226_2R.tif
	DDn 5 227_1L.tif
	DDn 5 227_2R.tif
	DDn 5 228_1L.tif
	DDn 5 228_2R.tif
	DDn 5 229_1L.tif
	DDn 5 229_2R.tif
	DDn 5 230_1L.tif
	DDn 5 230_2R.tif
	DDn 5 231_1L.tif
	DDn 5 231_2R.tif
	DDn 5 232_1L.tif
	DDn 5 232_2R.tif
	DDn 5 233_1L.tif
	DDn 5 233_2R.tif
	DDn 5 234_1L.tif
	DDn 5 234_2R.tif
	DDn 5 235_1L.tif
	DDn 5 235_2R.tif
	DDn 5 236_1L.tif
	DDn 5 236_2R.tif
	DDn 5 237_1L.tif
	DDn 5 237_2R.tif
	DDn 5 238_1L.tif
	DDn 5 238_2R.tif
	DDn 5 239_1L.tif
	DDn 5 239_2R.tif
	DDn 5 240_1L.tif
	DDn 5 240_2R.tif
	DDn 5 241_1L.tif
	DDn 5 241_2R.tif
	DDn 5 242_1L.tif
	DDn 5 242_2R.tif
	DDn 5 243_1L.tif
	DDn 5 243_2R.tif
	DDn 5 244_1L.tif
	DDn 5 244_2R.tif
	DDn 5 245_1L.tif
	DDn 5 245_2R.tif
	DDn 5 246_1L.tif
	DDn 5 246_2R.tif
	DDn 5 247_1L.tif
	DDn 5 247_2R.tif
	DDn 5 248_1L.tif
	DDn 5 248_2R.tif
	DDn 5 249_1L.tif
	DDn 5 249_2R.tif
	DDn 5 250_1L.tif
	DDn 5 250_2R.tif
	DDn 5 251_1L.tif
	DDn 5 251_2R.tif
	DDn 5 252_1L.tif
	DDn 5 252_2R.tif
	DDn 5 253_1L.tif
	DDn 5 253_2R.tif
	DDn 5 254_1L.tif
	DDn 5 254_2R.tif
	DDn 5 255_1L.tif
	DDn 5 255_2R.tif
	DDn 5 256_1L.tif
	DDn 5 256_2R.tif
	DDn 5 257_1L.tif
	DDn 5 257_2R.tif
	DDn 5 258_1L.tif
	DDn 5 258_2R.tif
	DDn 5 259_1L.tif
	DDn 5 259_2R.tif
	DDn 5 260.tif
	DDn 5 261.tif
	DDn 5 262.tif
	DDn 5 263.tif
	DDn 5 264.tif
	DDn 5 265.tif
	DDn 5 266.tif
	DDn 5 267.tif

