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NOTICE. 

Maps published by the Survey of India can be obtained from 
the Map Record and Issue Offi.ce, 13, Wood Street, Calcutta. 

1. TOPOGRAPHICAL MAPS are published on the scales of 4 
MILES TO 1 INCH, 2 MILES TO 1 INCH. AND 1 MILE TO 1 INCH :-

(a) TuosE SURVEYED AFTER 1905 are printed in colours, in sheets 
24 INCHES• X 19 INCHES, price Rs. 1-8-0 per copy. 

(b) THOSE SURVEYED PRIOR TO 1905 are printed in black only or 
in black with hills in brown, in sheets 40 INCHES x 27 INCHES, price 
Rs. 1-8-0 per copy. 

(c) 4 miles· to 1 inch maps are printed in two editiono, vt:., 
LAYERED and PoLITICAL, as described in para. 4, price Rs. 1-8-0 per copy. 
Those from old surveys are printed in black and styled PROVISIONAL, 
price ONE RUPEE per copy. 

2. GEOGRAPHICAL MAPS are also obtainable as followo :-
(a) SoUTHERN AsiA SERIES, scale 1:2,000,000 or nearly 32 miles 

to 1 inch, in LAYERED and PoLITICAL editions, as described in para. 4, 
size 36 inches x 24 inches, price Rs. 3 per copy. 

(b) INDIA AND ADJACENT CoUN1'RIES, scale 1:1,000,000 or nearly 16 
miles to 1 inch, in LAYERED and POI.ITICAL editions, and from old· 
surveys as PROVISIONAL ISSUES, size 24 INCHES X 19 INCHES, price Rs. 1-8-0 
per copy. • 

(c) INTERNATIONAL MAP OF . INDIA, scale 1:1,000,000 or nearly 16 
rnilea to 1 inch, in LAYERED edition (without shading of hills), aize 30 
inches x 26 inches, price ONE RUPEE per copy. 

(d) GENERAL MAPS OF. INDIA, scale 32 milea to 1 inch, in aets of 
12 sheeta, each sheet 25 inches x 32 inchea, in" LAYEltED and POLITICAL 
(without hills) editiops, price Rs. 12 per set. Maps of India on various 
~maHer scales and miscellaneous special mnps illustrating Railways, etc., 
are also available: 

3. MISCELLANEOUS mapa are also published as below:-
(a) PROVINCIAL MAPS, on scales 16 miles and 32 miles to 1 inch . 

. (b) DISTRICT MAPs, on acales 4 milca auu 8 miles to 1 inch. 
(c) CANTONMENT AND TowN MAPS AND oTHEH MISCELLANEovs MAPS, 

on various scales and prices. 
( d} FOREST MAPS obtainable only from the 0FFIC>:lt IN CHARGE, 

FonEST MAP OFFICE, DEBRA DtJN. 
4. The styles of printing of 4 miles to one inch and Geographi­

cal mapa are aa followa :-
(a) LAYERED EDITION, printed in colours with contoura and graduated 

layer tints to abow altitudes, and shading to emphasize the hills. (Colour 
ribands along boundaries cannot be added to this edition.) 

(b) PoLITICAL EDITION, printed in coloura with colour ribands along 
houndaries, contoura to show altitudes and shading to emphasize bills. , 

(c) PROVISIONAL IssuE, generally printed in black or black with hills 
·in brown. Colour ·ribands along boundaries are added by hand when 
required at an extra cost of 2 annas per sheet. 

5. MAP CATALOGUES can be obtained at ONE RuPEE per copy. 
6. Maps can be mounted on cloth and folded or mounted on rollers 

for hanging, etc., at a email extra charge. 
7. Maps approved for iasue to Government Ofliciala on the PUBLIC 

SERVICE are anpplied on BOOK DEBIT. . 
Indent forma and rulea governing tbio eupply can be obtained on 

application. 
All other issuea of printed maps are made on cash payment or by 

V. P. P. Cash payments may be made by Money Order, or by nncroaaed 
cheques (uaue.l commiaaion chargee being added to cheques on Banko out­
side Calcutta). Crossed cheques, Hundi8 and Receipts jlYT' paynunts into 
Treasuries cannot be accepted. 

Poetage, packing and V. P. P. charges are extra. 
8, THE MAP RECORD lAND IssuE OFFICE will be glad to give, free 

of ·charge, any further information. 
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~ttruen .., Jndin. 

GENERAL REPORT, 

1919-20. 
From 1st October 1919 

To 30th September 1920. 

PART I.-GENERAL REMARKS. 

1.-INTRODUCTIO~. 

1. The main parts of this report, as shown in the "Contents 11 on 
the opposite page, are Pa•·t 1!-Wo_:rk of Field Parties, &c., summarising 
the operations of the field parties, grouped under appropriate headings; 
and Part 3-0ffiee Work, whirh gives a brief account of the year's progreso 
in the head-quarters and other offices. Fuller details of these operations 
are being published in Volume XV of the "Records of tho Survey of 
India." 

2. An abstract showing the progress of the topographical programme 
assigned to the department in 1905, may be found in Table II on 
page 9. From this it will be seen that the out-turn of topographical survey 
during the current year was -:i0,464• square miles; and that this brings 
the total progress since 1905 to 540,774 square miles, leaving 1,2KO,H26 

square miles still to be done. 
3. The first Index map, at the end of the report, shows the 

progress of this topogrnphica] programme both in survey and in publication 
in the three circles, while the remaining seven indexes show the progress in 
publication of the various series of maps appertaining to the scheme, and 
also the main framework of triangulation on which the survey of India 

is based. 
4. Table IV on page 2.~ gives a list of the new publiclltions of the 

Calcutta Offices during tbe year. A completo list of departmental publica­
tions, apart from Dl,ilps, may be found in the annual "Records of the 
Survey of India"; and lists of new maps are published quarterly hy the 
department, as well as in the month1y "Notes of the Survey of India." 

5. Progreso in the Trigonometrical Survey can only be asoes•ed by a 
study of the "Records of the Survey of India" and the special publication• 
issued at Debra Dun. The General Report can attempt little moro than 
a brief abstract of the locale and nature of the different operations. 

• Ezcluding 38 square milea lar~e llCale lfUrYt')' on the aeo.le of 12", l&r a.nd 21'•1 milo, 



I GENERAL.-INTRODUCTION. 

6. The following events are notified:-
(a) Owing to the shortage of officers the field work was agam 

curtailed, hnt to a lesser extent than in the previous 

year. 
(b) The personnel of the Mesopotamian Survey Party w~s 

placed on foreign service under the Mesopotamian . 
administration from 1st January 1920. 

(c) The Birjand and South-West Persia Survey Detachments, 
which bad been employed .in East and South-West 
Persia, returned to India on completion of their work in 
September and May 1920 respectively and were disbanded. 

A party designated the Waziristiin Snrvey Party was formed 
under a. Class I officer for service on the North-West 

Frontier. Tbio party returned to Musooorie in J nne 
1920. 

The Military Authorities expreosed great. oatisfaction at the 
work carried out by these Survey units. 

(d) Major H. T. Morehead, D.S.O., R.E., and Mr. Laltan Khan, 
I.D.S.M., accompanied Dr. A. M. Kellas on hio attempt to 
climb Mount Kiimet (25,445 feet). The party had not 
returned by the end of the year hut it is known that the 
attempt failed at 23,500 feet. 

(e) A Training School was. fot:med in Maymyo· f01 instruction of 
pupilo recruited for the parties in Burma. 

(f) The increase in the demand for special and large scale 
surveys has continued. 



GENERAL.-ADMINISTBATION AND PERSONNEL. • 
II.-ADMINISTRA TION AND PERSONNEL. 

7. The actual cost of the department for the financial year ending 
31st March 1920 and of the two previous years is shown below:-

1917-18. 1918-19. 

R•. R1. R•. 
Gross actual cost 40,33,29~ :J8,38,091 44,63,8711' •Thl'se fl~• 

""' not final, 
Deduct receipta and crf'dits 17,58,796 18,83,964 110,30,389' 

Net actue..I cost 22,74,499 19,04,127 114,113,483' 

8. Colonel C. H. D. Ryder, C.1.E., D.s.o., R.E., administered the 
department till 20th April 1920 when he proceeded on leave to England. 
Lieutenant-Colonel W. M. Coldstream, R.E., officiated for him for the 

rest of the year. 

9. The names of the following officers who served in His Majesty'• 
Forces and who died in the Great War have been placed on record by 
the Governor-General in Council :-

Bt.-Major (Temporary Lt.-Col.) Archibald Alderman Chase, D.8.0., R.B, 
Captain Rowland Latimer Almond,' R.E. 

, Edward Carlton Baker,- R.E. 
, Edward Bellasis Cardew, R.E. 
, John Archibald Field, R.E. 
, Henry Marshall McK<ly, R.E. 
, George Frederick Thomas Oakes, R. E. 

Lieutenant Vivian Donald Berry Collins. 
, Walter Percy Hales, I.A. n.o. 

Jemadar Ram Charan, Surveyor. 

10. By the reorganisation of the Imperial and Provincial Services 
of the department, Imperial and certain selected Provincial . Officers are 
now styled Class I officers, the remainder of the Provincial Service being 
styled Class II. Practically the whole of the various establishments of 
the department have been reorganised during the year to meet the 

increased cost of living. 

11. Of Class I officers :-Colonel T. F. B. Renny-Tailyour, C. B., c.s.r., 
R.E., and Lieutenant-Colonel R. T. Crichton, C.I.E., I.A., retired and 
Major M. N. MacLeod, n.s.o., M.C., R.E., and Major K. W. Pye, D.s.o., R.B., 

reverted to' the Home Establishment. 

The following officers were appointed during the year:-

Bt.-Major. E. 0. Wheeler, M.C., R.E., Captains E. A. Glennie, n.s.o., 
n.E., H. A. Joly deLotbiniere, M.C., R.ll., 0. Slater, M.c., R.E., and 

G. Lennox, LA. 

The number of officers on deputation to military duty st the end of 

the year is 2. 

Captain H. G. Salmond whose services were placed at the disposal 

of this department to assist in experiments in producing maps from aeroplane 
photographs reverted to the Eastern Bengal Railwsy. 



4 GENERAL.-ADMINISTRA7'ION AND PERSONNEL. 

Of Class II officers :-Mr. H. A. Charrier retired, Messrs R. B. Gildea, 
F. E. R. Calvert, R. M. Wyatt and A. J. Moore resigned. Mr. W. Newland 
was transferred to the Government of Bombay. Mr. B. M. Berrill and 
Mr. P. Simpson were placed on deputation with the Bombay, and Bihii.r 
and Orissu Governments, respectively. 

The number of officers on deputation to military duty at the end of 
the year is 2. 

In the Upper Subordinate Service, Messra Hari Ramchandra Jogalekar, 
and Eknath Battu retired. 

The total strength of the department at the close of the Survey year 
was 55 t Class I officers, 98 l Class II officers and 57 Upper Subordinates, 
besides Rpecialists, clerks, lower subordinates and menials. 

12. The following honours were conferred during the year:­
Officers ol the Order of Captain (Tempy. Lieut.-Colonel) R. S. Wauchope, 

the British Empire.- I.A. 

Members of the Order of Mr. D. K. Rennick, Extra Assistant Superin-
the British Empire . .,- tendent. 

Assistant Commissary and Hony. Lieutenant 
R. Graham. 

Mentioned. tn des- Major H. McC. Cowie, R.E., (second time). 
patches.- Brevet-Lieut.-Colonel C. P. Gunter, O.B.E., R.E., 

(second time). 

Brevet-Lieut.-Colonel C. M. Browne, c.M.o., 
D.S.O., R.E., (fifth time). 

Captain (Tempy. Lieut.-Colonel) R. S. Wauchope, 
I.A. 

SurYeyor Khitab Gul. 
Brouuht to the notice of Lieutenant R. H. Gildea, I.A.R.O., (resigned). 

the Secret'"'Y of State Mr. F. H. Grant, Extra Assistant Superin-
.for wm· se·rvices.- tendent. 

Doctor of Sdence (Cam­
brid!f~ F11i,versity. )-

Surveyor 1\fansaL Khan. 
Mr. J. deGraaff Hunter, M.A. 

Title ·~f Rni Sahib.- Mr. Jugdamba Prasad, Extra Assistant Superin-
tendent. 

Titlr vf Ahmu.dan gaung Maung Pe, Sub-Assistant Superintendent. 
1'azei.k ya .Min.-

13. 'l'he following table shows the distribution of officers during 
the year. The names of officers on deputation to Local Governments 
or wili!i>r)' duty or absent on military duty followed by leave through­
out the year are omitted; the names of officers, other than officers in 
churge, on lea\'8, military duty, or foreign service, during the greater 
part of the yen.r are also omitted. 

t ludu,\ing :2 offi('('rs on temporary military duty. 

! lncludin!l2 ottit'en on temporary milttary duty, but excluding ottioon re-employed a.nd on deputation 
t.) Locn\ Governments. 



<;Jo:);EH.\L.-.!V.l/lS/Sl'/IA nus .I Sl! l'li/lsOS.\ r:f,. ;, 

TABLE I-DISPOSITION OF OFFICERS, 1919-20. 

c.u: .. 1•.:-;.11., 1:.r.. (on IC'n\'l~ from ~\)Ill 

SURVEYOR GENERAL OF 

Surveyor General's 
Office. 

•Mesopotamian 
Survey Party. 

t.:IHB8 I Ojlit-er~. f '/ai/.s I I flJTi··t-1'~. 

~htj"r H. J. CouchlllJln, 1.1.:-.t•., 
M.('., R.l':. 

Cllptain W. K P1•ITy, M.c., ILJ.:. 

Bt.-Colon<'l F. '\Y. Pirri£', C.M.O., ~h·. r. W. ;\lo>J'Ioll 
c.I.F.., I.A. , ('. \\'•·~t 

~TajOl' F.. T. Hich, C. I.~., R.F.. , IJ. ('. Xt•wluud 
, F. F. Hunt('r, D.s.o., I.A. , F..C.(l':-iulli\'U.n,t>.f'.\1. 

Dr .. T. dt•Cr:,mff llunt<'r, Sc. n.. ,. F. H. ,Kitchen 
M .. ,, , A. F. Murphy 

:\l1·. II,\) at ;'11,,\u\nun•~.tl Khnu, 
lt.S. 

, Xnnnli ('luu~<l f'm·i, 
II.A., R .. "'. 

, ll:uni.t C:tll, li:.S., c. II. 
11 .:\nllll<hl J'J~ISII<i (ih,ll\1 
,, A holul LRtit Klum 

/.uWtl' 

,...;,.;'f,/'fllnul•~, .(-.·. 

SUPERINTENDENT, MAP I Licnt.-Colnnel H. H. 'l'n•·npr, IU:.: np to :J..d Fd.,·unry 1920. 
PUBLICATION- ,. (1. A. lll'UZ('l(•y, ll,!'<,O .. R.E., ft·om 4th l"cbmnry w~o. 

Map Publication 
Office, Calcutta. 

No. 1 Drawing 
Office, Map Record 
and Issue Office and 
Engraving Office, 
Calcutta. 

Photo.-Litho. 
Office, Calcutta. 

Mathematical In· 
etrument Office, 
Calcutta. 
Ben~al & Bih1ir 

& Or1ssa. Dr a wing 
Office, (Imperial 
Standard Mapping 
Section), 

Bt.-Lieut .• Colont'l (), P. Guutcr, 
O.B.R., ll.H, 

Major II. J. Couchmun, D,s,o., 
)I.e., R.F.. 

., 0. H. B. Trencluml, R. L 
,. C. 1\L 'l'homr~on, I.A. 

Mujor -"-· 11. Gwyn, I.A. 

Mr. 1', A. Ferrier, C.B.F.. . .. 
(on comhinf'd lron•L 

,. 8. Woodhouse (OIJg.). 

('f~tSil II (~{Jh•tril. rJ'I)fT 8u111>1'""~~'''''~-

l\lr. 1\f. (1u~<tnn•\tl"('·t'lllplop'<ll. 

.Mr. P. Wil\inms 
, .Jugtlnml~1 l'm>lit<l. H.S, 
,. Pnumulnrnnjtul Ih~-, 

H.:S. 
,. Abinn~h ('hund~r llo&l' 
" c. \l{l•ilt 
, Asmrtt-nlluh Khnn, JLII. 
,, A. H. Hnntt•r 
,, Priya Nath Sur 
,. L. U. Fit1.-Uibhon 
,. H. H. 1'. Hutt('rtit·ltl 
, .li)·:t !.ttl :->a!Jgal 

Mr. P. Silul""'ll 
Mr. ('. \Y(>~t. 

l.owtl' 

No. 6 (Simla.) hlnjor I •. G. Urosthwn.it, I.A. 
,. ('. J. Arht>ry, u.n.F.. 

:11•·· It K M. Xaulxolle .. ...... 1 EuroJil'U.Il lJrult~-

Drawing Oftlice. , .:\. J. A. Dmk••, o.<·.Y. 

SUPERINTENDENT, { Lieut.-Colonel R. T. Crichton, c.u:., I.A., up to 7th Ma•·eh 1~20. 
NORTHERN CIRCLE Lieut.-Colonel H. L. Ct'Osthwnit, n.<., from 8th Mnrelt HI:!O. 

Claaa I Ojjicers. Claa8 II Ojjicera. 

No. 3 Drawing Major L. G. Crosthwnit, I.A. 1\lr. E. B. Wl'~t 
Office, Mussoorie. Mr .• r. A. FL'CN!Ulll -- ----- ... .. " D. K. n~·nmck, ll.ll.l<:. 

, I,, '\'illinmli 
, A. A. Grnlwm 
, J. A. Cuh·crt. 
, H.li. Shaw 

( rc-cmplop>tl ). 
No. 1 Pa.rty, ... llt. -Li~ut .• (;olouel A. .\. ~Jr. G. J. S.IHn<' ....... 
. P1mjub oml l'uifr·d McRar)i{, n.s.o., n.E. 

Capta.iu.J-l. E. Roome, N.C., R.F.. 
Ot.-Ma{or K. Mallon, M.C., R.F.. 
Major I. 1'. Morehcud, n.s.o., 

r.·o•·inr-•'"· 

No.2 Party,. 
Punj_«b, .&lJputUnn 

1 _ Umle•l p,·,winuil. 

No.3 Party, .: ........ 
U11itcd p,·orinces. 

Il.R. 
Ht.-LiC'ut..Colonel S. W. 8. 

llnmilton, n.s.o., R.F.. 

Rt.-Mnjor C. G. [.('n-i~, n.F.. 
Mr. 11. II. n. Hanby 

No.4 Party, ........... I.il'ut.-Colon('l E. A. 'l'undy, n.R. 
Fuifrd l'I'M'nlrt'R, ,. U. '1'. Crioht.on. 

nt .. Liont.-Colonel ~-'-~V. 1'8: 
Hamilton, D.M.O., n.•:. 

• ~~~~jor I~. G. Crosth"11it, I.A. 
,. H. 1'. Morsheud, n.s.o., 

B. E. 
Licut .• Colonel H. I.. 

Crosthwait, R.E. 
Cuptain L. H. Jacksc:•n, I.A. 

Sind-Sagar Pa.rty, ...... . 
l'unjab. 

No. 22 (Riverain) 
Party, 
Punjab. 

Wazlrist&n 
Party, 

1Vazi1·i.'lltin. 

Survey Lieut.-Culoucl 11. L. Crostht""Uit, 
R.l!:. 

Major H. T. Monbcad, 
ll,S.O.,R.F., 

, P. A. 'J'. K<'mly 
,, A. M. ·n~luti 
, H. C. llan~(>ll 
, ~,- J. UriC(' 

i
' ,J. A. Cul\'\•rt 

lor. H. P. U. Mrorteon 
., Dnui Clmml Pud 

Mr. R. 1\1. Jl,•rrill 
, J. H. John~un 
,. U. E. H. Cooper 

Moqim11dJin 
M~. Ah<lnl Kurim, fl .. \. 

.\lr. Hhani Uam ,.l'fnm 
.. J. e. L-t'l\111 

AhJul Karim, n.A. 
.Mr. ~faya Da~ Puri, R--"· 

Mr. 1' . .-\. 1'. Kt••my 
., F. J. Gri..-<' 
., ,J. A. Ca.lr.•rt 

Upper Sttbordinnlrll, 
• 

Mr. Tmam Din 
.. .lit Sin~th Hnwnt 

:\lr. -lumu.L l'n•...u•l. H.IO . 
,, Mulmu•nm<l Hllll.:Lin Klu\11 
., Jnl{tlo•('~h l'n1><aJ ''n~lll\' 
, MuluuuiTUHl Klu111 

:\lr. Mulnllfilll.atl Iln·•ain 
, LakHiuni Untt J011hi 
, (:ihulam lln,;un 
, DnuiL~t Hum ''ohm 

I..altnu Khan, l.ll.-'1.\1. 
Ai~. Parn.JL Hom 

,. Hamid (;ul, K.!l. 
, Amir Abdul Salam .Mo.tlul. 

Ahnuvl 

Mr. ('IHuti l.al Kt~pur 
, NLaloitLu.l Klw.n 

Mr. H<1nt !'\ar.yan Hn.>~tir ... 
,. \",,lyll lJhnr Cboprn 

Mr. Mtlilllmu~a•l ll••~<~ain Khan 
,. ~lnt.l..al 
" ~u.·lik .-\li 

Birjand Survey De­
tachment, 
Xr•rth-Km1t Persia.. 

Mr.(;_.-\. NGrwan ........... llr .• \fr.l7.linl .. . 

Simla Survey De­
tachment, 
Si,Jn. 

:\lr. W. H. Strrml(. )f.R.K. 

nll'n. 
4 Print•'""· 
2 Clr.rkY. 

15 ln<h!Ul Drullllnwn, 
2 Pupil Um.lhnwn. 

Low6r 
8ulwrd1.nat~•. tic . 
.U ~llfl"f'yOMI, df,.., 

I ( 'l>'rl.:. 

:!H Sun·eyo111, &:c. 
lM Local Reft!Due 

Ito. fl. 
ro fhtneyor'll, .t~. 

I l>Otiib ToiliiLI<Iir, 

HJ Surveyor•, &c. 

•ThP. pe~nnel nf tho partJ wa.e tnnuferr-od to forr-1gn ll'n H"C nnolt'r H11• M< lop.,t&mi:an a lrnml~lr.th•" lrr.rn I Rl Jamtan- !!"'..'fl. 
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6 GEliEHAL.-ADJIINJSTRA1'IUN AND PERSONNEL. 

TABLE 1-(Continued).-DISPOSITION OF OFFICERS, 1919-20. 

SUPERINTEND EN!: 
SOUTHERN CIRCL!!i ~ 

Lieut.-Colonel W. M. Coldstream, tt.E., up to 19th October 1919. 
Major L. C. 'l'huillier, I.A., from 20th October to lOth November ln9. 
Lieut.-Colonel E. A. 'l'andy, lt.F.., from 11th November 1919 to 20th January 1920. 

-Rrevet-Lieut.-Colnnel c. P. t1unter, o.n.E., R.E., from 21st January 1920. 

Clrus I O.Dicer8. Cla.t8 II Officers. Upper Subordinatetl, Loto~r 
Subordinates, tfc. 

No. 4 Drawing ~lr .. 1. H. Siehul 
Office, Ba.ngalore. 

:\lr. ::<. F. :Sorm1111 Mr. D. V. Narn.yana Rao ...... 89 Dmf!:.llmen, M. 

No.6 Party, ..... 
L'tmlrlll Pn>IJinrt'l<, 

~lajor L. C. 'l'lntilli,•r, I.A ...... ~lr. H.~·- Xornmu 
,. H. B. Simon.~ 
.. !o'. C. l'•lcher 
, F. W. Smith 

Mr. P. S. Veugnsvo.mi ... 
., Da.modar "Kh1tdilkar 
, Pnlin Hebari Roy 

36 Surveyors, &c. 

No.6 Party,.... ~Ir. J. O'H. Do•t:t~o~hl'y ... :\h. K A. ~[e\·er ..... . 
, Mun~hi Lid, B.A. 

Mr. K. G. M1mtlnnnn 
., :r.11u111d Khn.n 

.. . .. :.J:! Surveyors, &c. 

Rl'lmbny, Aladra..;, 11ud 
Hvtkrdlo4d. 

No.7 Party, .... 
Mndrru. 

, X. S. Hnriho.ra lyer 

~{ajar .1. )). t'amplx-U, D.s.o., Mr. H. B. Simong .. 
R.E. ,. S. F. Norman 

C. E. U. French 
,J. H. S. Wilson 

, llaji AhJul Hahim, K.B. 
F. H. Grunt 

, E. N. Na.tesnn 

Mr. Eknath Da.ttu ................ . 
., K. Nnrayuna..svu.mi Chotti 
,. Damodu.r Kha.dilka.r 

16 Surveyors, &c. 

No.8 Party, 
M~>d~"""· 

..... \lr. \\0
• M. (~Drlm!U . Mr C. B. C. 1-'ronch. 

,, S . .lo' .:\ormn.n 
Mr. H. Na.~V.>~imhamurti Hao 

,. Shaikh .Muhammad Salik 
·1-2 SurveyorM, ,\,c, 

, M, :'II&luldoro. ~Iudalinr, 
li,A, 

.. B. 1.' Wyntt 

.. M.S. (ianf'.'l&. Aiyu.r 
,. J. C. ~t. C. Pollett 

No. 20 Party,. Mr. n. lt. llutthe,.. .. ..... Mr. C. :K C. I<'rcueh 
,, J H. S. Wilson 
, 0. D. Jackson 

Mr. Dharmu ..................... 26 Surveyors, &e. 
, JiWnJm Mohan Mukerji (..'t'lntormu-nt and Mili-

tarlf IJ..~trict Lan.U.. iTJ 

th« 9th lJit•i•ion. 

Training Section .\11-. S. S. McA'F. Fielding ... 22 Surveyors, ond 
Pupil•. 

SUPERINTENDENT, {Lieut.-Colonel C. L. Robertson, c.>I.G., a.•., up to 24th October 1919. 
EASTERN CIRCLE L~e?t .. ColonelW. b!. Coldstrcam, n.E., from 25th October 1919 to 19th Aprill920. 

MaJor E. '1'. Htch, C. I.E., R.E., ft'ODl 20th Aprill920. . 

No. 6 Drawing 
Ollloe, Shillong. 

Cla11 1 O,{fic.l'l"~. 

Mr. M. C. Pcttel'!l ........ 

('fasiJ Jl 0Jjicer8. lipptr S1tbordi11alr$, Lower 
Subordinutu, 1h, 

,\11-. Pramadn.mnja.nRay,n.s. Mr. Jag-o.lecsh Prn.qnd Va....ta\·, .. 97 Surveyor-a, &c. 
E. Claudius ,. Da.lbir .Hai 

, C. S . .Mclnn£'8 

No. 9 Party, .. .. Bt .. Lieut.-Volonel R. H. Phil- Mr. F.. J. Bi~We ............. llr. Amulya Charan Gho$11 ...... 23 Surveyon &c 
limol'(•, D.s.o., B.E. , .-\.mar Knsbml Mitra. ,. Gopal I.o.l Mitra. ' ' Be"1jal. 

No, 10 Party, ........ • ~Ir. ll. C'. P('tt<'r>~ .............. . 
fTJ.'Jll!l" Burn111, 

No. 11 Party,. 
l.ow•r Br~rmn, 

Mr. W. G. Jl\rho .. 
, H. H. Creed 
., Dhirendru Nath 

Unnerji, L.C.R. 

Mr. 0. J. H. Hart. 
, R. M. Kenny 

H. 'f. H11ghcs 
, ~·- C. S1Unt 

Mr. Hayat Muhamruad, K.s, 
., Dhirondra. .Nath !:)aha 
, Rom Pra.snd, R.S. 

Maung Pc, A.T.M. 

17 Surveyors, &e. 

l4r. Pratul Chamlrn Sen Gupt.a., 26 Surveyors, &c. 
R. Se. 

, Dalbir Rai 

No. 12 Party, 
.4Ullln, 

Majvr 1-'. B. :-:;..-.-,11, I.A .......... ~h-. E. G. Hnnlin'"'.. Mr. GlriJ'o. Sonke-ll•g•t,,·. 3 S , F.. .M. KennY~ • ... ~ ... 0 unoyon, &c • 

No. 21 (Burma 
Forest) Party, 

Uppw n,.rma. 
~tr. II. W. Biggi•• 

. , l)m.f1tlla. Clmndm 
Mitra., B.A. 

~lr. W. G .• rarho 
, C. 0. Picard 
, C. B. SczWn 

!air. BhamLn. Ham 9 Surveyon, &c. 



UJ!,NEHAL.-.1DMINISTJ/.1TJUN AND PEJISONNEL. 7 

TABLE I-(Concluded).-DISPOSITION OF OFFICERS, 1919-20. 

SUPERINTENDENT OF THE I Colonel Sir Gerald P. (,enox-Couynghnm, Kt., R.K., r.a.s., up 
)lav 1920. 

TRIGONOMETRICAL SURVEY )lajor Ii. H. Thomas, D.s.o., n.E., fr()m 16th Moy 1!>20. 

to loth 

Superintendent's 
Office. 

Computing Office. 

No. 2 Drawing 
Office and Forest 
Map Office, Dehra 
DUn. 

No. 13 Party, ......... 
( AstfOrlomical). 

No. 14 Party, ...... 
( p,mdnlrml ), 

No. 15 Party, ....... 
(Triangulation.). 

Class I O.Oic~rs. Cl'fMI II 0/}icera. UppM' S11bordinalt'l. Lo1o~r 
8n1Jordinat~•, de. 

:\lu]or H. '1'. Arorslu .. 'llll, ll.:-;.u., .Mr . ..\. Ewing lrt'..('mplo)'N) Mr. Laltun Khan, J.D.~-~- .. 
U.H. 

Cnptain L. II. Jnd•~on, I.-A. 
Bt.-MajorE. 0. Whc('ler, :u.r., 

R.E. 
C'aptain E. A. Gl~lmil.', n.s.o., 

(Probnfirmers). 

0. Slat<>r, li.C., 
G. Lenno:.:, I.A. 

Mr. Pmfullt\ Kumu.rGhoBlJ, 
n. sc. 

, BhuJK!ndru. Nath SnhD., 
M. Sc. R.J;, 

R.ll:, " H. M. Critcholl 
llulmmmad 

( Altnrhed) 
., 11. G. l:ln.lmouU (on , 

<lt.!putn.tion from K1stcm 
Bengal Hnilway). 

N ajammltlin; n. ', 
'f. 0. 'l'hr.:•lfu\1 

Or. J. d-cGntaft' Hwlt('r, Sc. D., ~lr. Ht~ntllllau Prw~l•l. ......... Mr. &mt Kumar Mukerji ..•... .WJ Compu ... rt,&c. 
M.A. 

Major C. M. 'J'homp..<~on, I.A. 

:Major F • .T. M. KinJl, R.F.. 

Ur. J. do3limafl Jhmttlr, Sc.D., 
lf.A. 

Bt.-Mn.jor C. G. Lewi8, n.1:. 
C:11ptain G. Lenno1:1 I,A, 

Lieut.-Colonel G. A. llt>o;u:elcy, 
n S.o., R.E. 

Bt.-Lieut.-Colon('l C. P. Gunter, 
O.B.E., R.B. 

:'llajor E. T. Rich, C.I.E., R.E. 
R. H. 'l.'horuaJ~, n.s.o., 

R.E. 
, C. l\1. 1'hompson, I.A. 

Captain E. A. Glennio, D,l:l.O., 
n.E. 

Mu.jor n. H. 'fhomaR, D.S.O., 
R.J-:. 

Captain 0. Slo.t('r, ll.t'., B. E. 

Mr. c. C. Brr1w .. : ........... . 
" H. P. D. Morton 
, llama Pra..-.nd Hay, B.A. 

Major C. H. TNsbam 
:\lr. J. McCru.l.eo, M.n.F'. 
, 'l.'. F. Kitehen 
, V. P. Wainright 

F. C. t'aint. 

Li('ut. C. S. Mt~lmu~o~ 

Mr . .Lo.l Singh, B..B., .............. . 
(re-omploy«!'tl), 

!tam Sin~rh. R.R. 
,. Ju((&-1 Betuui Lei 

JJaldoo Hl'lm.ri Lei 
~n•lik Ali 

I t:mnputer. 

l Clerk. 

.. ....... f• Computen, &o. 

No. 16 Party, ......... :r.fr. 0. C. Ollenbe.('h Mr. SyeJ Zil\e l:IMnniu,.,; ·"· .. 
" D. H. I.u:m 

20 ComputArt, &4. 
(7>dal). 

No. 17 Party, ... 
(T.rrelling). 

No. 18 Party, ......... 
( Afngnrhc ). • 

No. 19 Party, ......... 
(Ballf' },illt). 

llt .. Mnj~r K. Muon. )!.t'.,R.F.. nr. H. G. Shaw 
(Hc-l'mt•I•~Yl~ll. 

, 0. N. Pwhnnll 
11 K. S. Gopalnchuri, 

B.A. 
:Sa.renJm Nuth 

Chuckerlmtty, L.C.E. 

lllr. Ka.nma Kumar D1111, B.A. 
, Snti11h Chandru Mnkerjl"t> 

:\lr. E. c. J. nond, v.n .... :\lr. ni•llm IUIU!Clll ~IIOIIU' 
" ~ilrnujo llonjon llla-

T.U!Ddar 
., Tiaj Hnhmlnr lUnthur, 

n.A. 

:\Iajor 11. ,J. Coucluuun, ll.s.o., ................................................................................... . 
M.C., B.IE. 

0. H. ll. Trenchanl, R.R. 
" C. M. Thompson, J • .A. 

12 Comrutt'n, b. 

II Mal(lll"till Ob. 
8()nfln. 

12 CompnfA!n, h. 

I Clerk. 
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WOHK OF FIELD l'AHTm~. ,tc.-'/'OPO<iiiAl'HIC.-lL Sl'lii'El'S, 9 

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

!.:-TOPOGRAPHICAL SFRVEYS. 

14. The two following tables show respectively the progress 
of the topogruphical programme assigned to the dep11rtment in 1905 
and the out-turns and costs of different parties during the yanr under 
report. They are followed by brief descriptions of the ~ork of each 
topographical party. 

In 1913, the Secretary of State sanctioned a scheme for the reduc­

tion of the scale of survey of certain sparsely populated areas of India. 
This will greatly reduce the area of survey on the one-inch scllle and 
consequently accelerate the rate of progress of topographical surveys shown 

in Table II below. In order to give a better idea of wh11t work actually 

lies before the department, it may be remt~.rked that of the area remain­

ing for survey about 580,400 square miles are likely to be surveyed on 
the half-inch or smaller scales. 

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

Survey year. · Sco.les of Sun'ey. Northern Sou them EELRtern 
'1'01'.\I,:.:,, Circle. Circle, Circle. 

Sq. miles. I Sq. miles. Sq. miles. Sq. milt•s. 

1905-06 "' 1\!ost.ly 2-inch a.nd l-inch 6,278 1,660 10,822 18,260 

7,519 7,666 
. 
28,8~4 1906-07 '" ditto '" 8,659 

1907-08 "' ditto '" 14,680 9,256 12,431 86,217 

1908.-09 '" ditto '" 18,624 12,526 11,542 42,692 

1909-10 '" Mostly l-inch '" 28,838 12,532 9,786 46,101 

1910-11 "' 
ditto 

.--- I 
27,528 13,171 9,218 49,917 

1911-12 '" ditto '" 28,852 9,115 10,654 48,621 

1912-18 '" 
Mostly l-inch and !-inch 28,192 18,349 11.~86 58,877 

1913-14 '" ditto '" 25,052 15,844 14,890 55.7~6 

1914-15 '" 
ditto '" 12,834 19,286 6,056 86,676 

1915-16 '" ditto '" 8,168 17,248 6,931 82,842 
-

1916-17 '" 
ditto '" 

I 
11,689 11,888 9,723 82,7fi0 

1917-18 '" 
ditto '" 4,202 12,181 8,896 24,779 

1918-19 .... ditto 509 7,263 6,176 18,9~8 

1919-20 ... ditto --- I 9.146. 11,891 9,428 30,464 

TotA-l areas completed to date .1221.466 1174,321 144.998 640,774 
' I 

Approximate areas for the whole 750.000 1642,800 628.800 1,821.800 
topographical programme. 

I 
Approximate areas rema!nlng !or 1528,546 '368.479 1383.802 [1.280,826 

survey. I i 



10 WORK OF FIELD PARTIES, &c.-TOPOGRAPHICAL SURVEYS. 

Table III.-OUT-TURNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1919-20. 

- PARTY Md LOCALITY. 

Obara.oter of Country. Scale and Clus of Survey. 

No. 1 Patty-Punjab luul United Provine<S. 

WoodBd MUI 
DiU<> 
Ditto 

. . . l-inch Revision Survey 
•.• l-inch Original Survey 
• , . l-inch Revision Survey 

Large-Scale Survey 

No. 2 Party,..... Punjab, R<rjput.1na and United Provinces. 

Motmta.inour, covMed with Mavy 
low jungU a-nd thick grau. 

l-inch Original Survey 

l-inch Original Survey OultWa~d plaim, open with ocoa­
tional i.8olated low f'ocky Mlla. 

Cultivated plaim, open ••• l-inch Resurvey ... 
Ditto d-ittc •. • 2--inch Resurvey ... 
Ditto dlitto ... Si-inch Experimental Aeroplane 

Survey. 

No.3 Party-United Prooirn: ... 

Wootkd hilt. ... .•• 2-inch Original Survey 
l-inch Resurvey 

OUT.TURNS 
COoTti OF 
SURVEY 

OF PLANE. INCLUDING 
TABLING. MAPPING. 

I 
Arens Totals 

on each of aref\.8 Total Cost-
Scale on all costs. 

I 
rates. 

of each Scales. 
Class. 

I 
RB. 

Sq. miler. RB, per sq. 
mile. 

87 2521 
4,841 5,218 1,81,704 

38 

264 

418 

1,426 
265 
265 

2,638 65,417 
(a) 

REMABKS. 

NORTHERN 
OIROLE. 

(o) Excludes Be. 
~646 debita.ble to 
.tti.jputana: Rl. 
6,290 oost of l·iDah 
mappmg ana Re. 
63,682 cost of 
training pupi111 •nd 
soldier surveyor~~. 

(b) E:zoludu R1. 
~866 cost of Simla 
~:survey. 

TOTALS, NORTHERN CIROLE :- 9,183 sq. m. Rs, 3,02,452 Oost- 32·9 
rate 

Sq. nvilea. ll•. 

No. 6 Party-Central Provinces. 
Well·tuootkd hilla and cult-ivated l-inch Original Survey 

pla1'm. 
l-inch Revision Survey 

No.6 Party-Bomhay, Madms tmd Hyden;bttd. 

... 2,667 l 
... 860 

Ut1dulaUng and cultivated 

Wooded hilla 

No.7 Party-Ballgalore. 

No.8 Party-.1/ndm•. 

... i-inoh Origina.l Survey •·· 
l-~noh Supplementary Survey .. . 
1-~nch Ot·igina.l Survey .. . 
3-~nch Original Survey . . .. 
3-l~ch Supplementary Survey .. . 

.•. U-mch Original Survey .. . 

ll'l'1d11lating afld culh'vatrd plaim l-inch Supplementary Survey 
tr~th a coastal brlt of palm!tra 

... 
palms. l-inch Ot·iginal Survey 

Sm11ll woodt>d ptrtcht•8 of lmb11l and 2-inoh Forest Sm''~Y 
(lfhrr lrt't'S. 

... 

... 

8.383 I 
108 

298 I 70 
50 

282 

4.528 

147 

3 

l 
j 

3,027 99,715 

4,191 94,886 

4,673 1.21,487 

JIB. 
ptr aq. 
mile. 

32•9 

SOUTHERN 
OIROLE. 

• • • Did not ta.lre the field. 

26'0 

TOTALS, SOUTHERN CIRCLE:- 11,891 sq. m. Rs. 3,15,58~ Cost- 26.5 rate 



WORK OF FIELD PARTIES, &c.-TOPOGRAPHICAL SURVEYS. 11 

Table III.-(Concluded).-OUT-TURNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1919-20, 

PARTY and LOCALITY. 

Oharo.cter of Country. 

No.9 Party-Bengal. 

Fl<zt and ou!Uvat.d plwim 
Dille. dittc. 

Sc>A.lE> R.nd Class of Survey. 

.• . 1-inoh Origina1 Survey 

... 1 t-inch Revision Survey 

No. 10 Party-Upper Burma. 

High mountains with demely i·inoh Original Survey 
woocktltJalkys. 

Df'Jnaely wooded hills .•• l·inoh Original Survey 

No. 11 Party-Lower Burma and Northm1 Shan Stat ... 

Intricate hil~ and low grotmd l-inch Original Survey 
covered toith mangrovt~ awamp 
and d.Mlaely wootkd. 

High hill8 1])0/TBely 10ooded am.d 1-lncb Resurvey 
'rocky. 

Low MllB with open undulating 3-inch Original Survey 
grOtl/ll.d cultivated a11d 1orub 
jungk. 

No. 12 Party:....A .... m. 

Hillt, comiaUng pa-rt-ly of a plateau l-inch Original Survey 
cut up by ravines with stretclus 
of g1'atJ8 lands and foot hill. 
densely wooded. 

Plaim, parrtltJ under cultivation l-inch Origin&! Survey 
and pa.rtly densely 1.oooded. 

Pla4ns and hill8 deTU!t!ly wooded ... 2-1ncb Original Survey 

No. 21 (Burma Foreet) Party-Upper Burma . 

WootUd hills 
Dittc. 

... 2-inch Original Survey 
•.. ~inch Original Survey 

• 

OUT-TUHNS 
OF PLANE-

TABLING. 

Areas Totnla on each of R.rN\8 
Scale on all of each Scalea. 
Cla.ss. 

Sq. milea. 

2,299} 2 344 
46 • 

('OSTS OF 
St'HVF.Y 

!NC"Lll!HNG 
MAPPING. 

TotR.l I 
costa. 

I 
n •. I 
-~ 

80,987 ,., 

CoAt· 
rates. 

n •. 
P" aq. 
mile. 

------

REMA.RXS. 

EASTERN 
OIROLE. 

• 
34•5 (a) Exclud01 a wm 

of Jt.. 1 ,489, on 
acooUDt of half. 
inch m•ppin!f, H•. 
7 ,008, for twolve. 
inch mapping, R.I. 
169, tor twelve­
inch oomputation, 
Rs. 117, for twelve­
inch surv~1 and 
Ba, 711'11, for 
inetrnction of 
pupill. 

2,5161 
3,239 1,46,797 45•3 -

728 

1,6811 

20 

108 

678 

290 

8H} 
36 

1, 754 2,00,681 
(b) 

1,967 1,24,261 

114•4 

124 94.877 765•1 

(b) Inoludea ooRt of 
Maymyo Dra'l'ring 
Office. 

• 543 Cost- 68·7 TOTALS, EASTERN CIROLE:- 9,428 sq. m. Rs. 6,47, rate. 

GRAND TO'!'ALS:- 30,502 sq. m. Rs. 12,65,583 ~~~- 41·4 



12 WO!lK OF FJELD PARTIES, ,~c.-TOPOGRAPHICAL SURVEYS. 

NORTHERN CIRCLE <•·•"' Index map No.1). 

15. No. 1 Party.-5,180 square wiles of topographical survey were 

completed during the year under report chiefly l-inch and ~-inch revision 

survey in the Simla' Hill States, SirmU.r, Mandi and Kiingra district. 
The p11rty also completed the large scale surveys of the cities of 

Lahore and Ferozepore which had been commenced during the previous 

season ( vide page 18 ). In addition a large scale survey of Mussoorie 

City was curried out at the cost of the City Board (vide page 42). • 
16. No. 2 Party.-This party surveyed an area of 264 square 

miles on the k-inch scale in Alwar State, 441 square miles on the scale 

of 1 inch = 1 mile in the Gurgaon district of the Punjab, 962 square 

miles on the scale of 1 inch = 1 mile in the 1\lutb·a and Aligarh districts 

of the United Provinces, 412 square miles on the scale of 1 inch= 1 mile 
in the Bharatpur State and 29 square miles on the scale of 1 inch = 

1 mile in the Alwar State, both of the Rajputana Agency, waking a total 

of 1,84.J. S<JUare miles on the l-inch scale, and 265 square miles on the 
scale of 2 inches = 1 mile (for instructional purposes) in the 1\luttra and 

Agra districts of the United Provinces. Traversing wae also carried out 

in the llharat1mr State. 
The country surveyed on the scale of ! inch= 1 mile in Alwar 

. State was hill)> and dillicult of access, being mostly covered with heavy 

low jungl~ und thick grass, while that surveyed on the scales of 1 inch 
and 2 inches= 1 mile, and the area traversed, consisted of cultivated 

plains open and easy except for a few isolated low rocky hills in 

Bbaratpur State. 
The party also combined with No. 13 Party (vide page 20) 

in an experimental aeroplane survey on· a scale of approximately 

3~ inches= 1 mile of an area comprising 125 square miles in the 
Bbaratpur State of the Riijputilna Agency, 398 square miles in the 
Agm district and 7 square miles in the J'.Iuttra district of the United 

Provinces, the whole consisting of ·cultivated plains except for the few 
rocky out-crops in the neighbourhood of Fatebpur Sikri. 

Ht1lf this area- was 'also surveyed on the scale of 2 inches= 1 mile. 

The large scale survey of :Mount Abu anJ vicinity commenced in 

July 1919 on thO' scale of 2.J. inches= 1 mile comprising a total area of 
5,076 acres was completed (vide page 42). 

17. No. 3 Party.-This party surveyed an area of 1,327 square 

miles mainly on the scale of 2 inches = 1 mile in the Garhwal, Almorfl. 
and Nuiui Tal districts of the United Provinces, and triangulated an 
area of 1,2.)0 square Wiles in Garhwal and Ahnora districts and in 
Tehri-Uarhwftl State. 

The survey of Kumaon bills is being executed chiefly in the 
interests of the Forest Department, (vide page 16) and the maps for 
that ~h·partm.eut, as well as the public edition, will be published on 
the sl·alo of 2 incheR = 1 mile . 

. 18. No. 4 Party.-This party continued in abeyance until June 

lH:W, when preparations for t-aking the field were commenced. Latel', 
howewr, it was decided that the party should not take the field, and these 
prep.1r.1tions were discontinued iu SeptemUer. 1920. 

19. Training.-17 pupil sut·\·~yor~ were entertained and, in addi­
tit111. :, \'.W;tnries r:lll"lL~~I hy ref'ignatiou and dischar~e of men entertained 
\11 1 ~. I :1 HII 1!11!) ''ere tillL'Il np Ly recrnirnwnt of new men, thns 



WORK OF FIELD PARTIES, &o,-TOPOGRAPHICAL SURVEYS. 18 

making a total of 22 men, Of these 18 were under instruction in 
drawing and 4 in computations as pupil computers during recesa, at 
the close of which the pupil surveyors will take the field with No. 2 
Party for training in survey. The !pupil surveyors entertained in 1911! 
and 1919, who received training in the plains in No. 2 Party, were 
distributed for further training in hill survey during the coming field 
season :\8 follows: -

To No. I Party . . 
" " 3 " 

16 men 

16 Jl 

The soldier surveyors undergoing their first period of training were 
posted as follows for training in survey during the coming field season:-

4 men (1st year) to No. 2 Party. (Plains) 
5 men (2nd year) to N.;. I Party. (Hills) 
5 men (2nd year) to :-lo. 3 Party. ( do. ) 

20. Recess Work.-The progress of fair-mapping was retarded 
owing to the special drawing which had to be undertaken by this Circle 
on a number of the N.W. Frontier sheets in connection with additional 
surveys done recently on those sheets by the Wu.ziristiin Survey Party, 
and by special mapping connected with East Persia. 

The fair-mapping of the following sheets of the current a.nd 
on 30th September previous season's survey remained . for 

1920:-
Sheets on the l-inch scale 
Sheets on the 2-inch scale 

completion 

21 
16 

Sheets on the ~-inch scale 2 
Town guide ~bps 2 

21. Record Section.-This section has been formed for the prepara­
tion of triangulation data and charts for publication of the triangulation 
pamphlets. It also deals with the custody and iaaue of triangulation and 
traverse records, printed maps, office copies of printed maps, origintLl 
plane-table sections and office forma &c. 

22. Particular• of special work done by Noa. 1, 2, 3, 22 and the 
Sind-Siigar Parties will be found on pages 18, 42 and 43. 

SOUTHERN CIRCLE C"'de Index map No.1>. 

23. No. 5 Party.-This party aurveyed an area of 3,027 square miles 
on the 'scale of 1 inch= 1 mile in the Chhindwiira, Seoni, Narhainghpur 
and Biiliighiit districts of the Central Provincea. The c~untry consisted 
of jungle-clad hills and well-wooded cultivated plains. 

24. No.6 Party.-This party surveyed an area of 4,191 square 
miles on different acalea in the Bijii.pur and Dhiirwiir districta of Bombay, 
the Bellary district of Madras and the Raich\ir, Mah bii bnagar and 
Atrii.f-i-balda districta of Hyderiibiid (Deccan), and triangulnted an area 
of 60 square milea in the Atraf-i-balda districts of Hyderiibiid, (Deccan). 
The country surveyed is mostly undulating and cultivated, except the 
wooded hills of the foreRt nr•••· 

25. No. 7 Party.-This party did not take the field during the 
year, but remained in Bangalore engaged on half-inch mapping and 
the preparation of triangulation pamphlets and charta from material& 
supplied by thia and other parties of the Southern Circle. 

26. No. 8 Party.-Thia party surveyed an area of 4,673 square 
mil eo on the acale of 1 inch= 1 mile iu the Tinnevelly and Ramniid 
diotricta of Madras. The area aurveyed comprised undulating plaina, highly 
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culti'IIBted and thidl:ly dotted with tanks IJIId scattered hut• 011d villagu. 
In thot coastal tract• there were numerous patches and! bolta Bf 
palmyra palm~, which were a marked feature of the country. 

27. Training Section.-After "' preliminsry couroe of inotruo1rioo 

in the vicinity of Bangalore in plane-tabling for about a month and' a 
baJ.f., 20 pupil snrveyo~ were given instruction in fielrl surveY" on flhe 

scale of 11 inches = 1 mile in the Anantapur district of Marl•as 
about 100 mil eo north of Ban galore. At the close of the 
field season in April 1920 six of these pupils were sufficiently 

advooced' to be tr:msferred to parties ID.· recess a.nd seven more, 
afteii' furtheP training in· No. 4 Drawing Office, Welle sent to ·parties 
in August to nARist in the drawing ef fair maps. Of the remaining­
se'ven two wette Oischarged a..nd: five were considered likely to be 
efficient detail 8\Jrveyors u.fter further training in field work during next 
field season. The training of eight probationers for the Upper Subor­

dinute Service wa• taken up in May 1920 bt>t at the close of the survey 

year only three of these were considered suitable fo• final retention and 
the I'emainder were permitted to resign their app0intments. 

28. Recess Work.-The fair mapa of the whole &relll surveyed 
thi• year, with the exception of 4 half-inch sheeta of No, 6 Farty, 

baNe· b<en completed. These sheets will be finished long before the 

next recess se11.son, a.s that party is not taking t.he fielC during 
1920-21. Half-inch mapping from published modern one-inch sheets 
and quarter-inch mapping are dealt with on page 39 .. 

29. · The report on the survey of cantonments and military 
stations undertaken. by No. 20 PMty appears on pages· 1~· ,.nd 19. 

EASTERN CIRCLE· <•·irl•lndex mo.p No, lJ. 

30. No. 9 Party.-This party surveyed an area of 2,344 square 
Iniles on the scales of 1! inches and 1 inch~1 mile in the 

neighbourhood of Calcutta, work falling in districts Na.diii, Jeesore, 
Khulnii, Twenty-four Parganas, Hooghly and Howrah. 

The country surveyed, being in the plaine of Bengal, is absolutely 
flat and cov&red with marshes, b·ils and tanks; it is d!snsely populated 

and the villages are large and well wooded ; . the country immediately 
round Calcutta and along both banks of the Hooghly is congested 
with buildings and factories. 

The city of Calcutta was not resurveyed, but reductions were 
~en from the latest large scale maps and revised on the ground. 

Towards the south work reached tbe Sunderbans area, where the 
eountry is out up with tidal rivers and creeka. 

31. No. 10 Party.-This party surveyed a total area of 3 239 
sq1-1are miles on the scales of 1 inch and 1 inch = 1 mile, 'm,.

1 

the 
Myitkyinii, Putao u.nd Upper Chindwin districts and unadministered! 

territory of Upper Burma. In Myitkyinii and Upper Chindwin districts, 
tha are& surveyed consiBted mostly of hills covered with douse foreat 

g~owth,. r!Wging ill altitude from 700 feet in the valley of the Uyu 
.. ,.... to 11 ,_oo~ faet above mean. se& level on the Kumon Bum r.ang~. 
In Puts~ d1str1ct th& ..,,. COmpPI&ed a portion of the d~ of 
til& Mali· Hika and. 'Nmai Ilk& rivers anw ·rang!Od. inc altitude from 
l.,OOO fleet to 1,g,uoo feet. 
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A camp of three ourveyoi'II, onde• "" Upper Subordinate officer, 
remained in Putao district during the summer to complete the det..U 
aurvey of that portion of the district usually under snow in the 
winter. 

32. No. 11 Party.-Su•vey operations were continued in Lowep 
Burma, in the Mergui district where 1,631 square miles were surveyed' en 
the scale of I inch = I mile, and 1,629 square miles were triangulated 
in advance for detail survey. 

The party also surveyed, !or military requirements, 103 square miles 
of country in the Hanthawaddy rlistrict, on the scale of 3 inches = I mile 
( Vide page 44 ). • 

A suoveyor WIU!· aJso deputed to accompany the Assistant Superintendent, 
N'Orth Hsenwi, Northern Shan Sh\tes,. for the demBI'Cation and r~sur~y 

of a portion of the Burma-China. boundary in the Kokang district. ( V~l.o 

pnge 44). 
The country sw:veyed in the Mergui district comprise• the upper 

reaches of the Ngawnn stream hitherto terra ·incogn,ita, Kesseraing iPiand, 
and the lower basin of the Lenya river. The inland portion consists of 
inmcate· hills· rising to 4,000 feet in· elevation at the m.Un watershed. 
Both bills and valleys are densely wooded. Towards the sea coaot the 
uountry, ia cut up by numerous creeks and fringed with mangrove 

swamps. 
33. No. 12 Party.-Tbis party surveyed au area of 1,9ti7 s<tUare 

miles on the !olcah~s of 2 inches, 1 inch tlDd ~ inch -= 1 mile, in the 
distriots of Lakhimpur, Bii.lipu.ra Frontier Tract, Khii.si and J.UOtia Hills, 
Sylhet, Cachar and Nowgong. An area of l,SOl square miles of trian· 
gulation and 282 linear miles of traversing, co-v-ering u.o. a.rea of 117 3 
square miles, was carried out in the districts of Khtisi and J aiutiii Hilla, 
Sylbet, Cachar, Nowgong and Niigii Hills in advance of detail survey. 

The area surveyed i.; the dis~tricts. of Lakhimpur and Sylhet was 

flat country purtly covered with denoe jungle and partly cultivated. The 
remaining districts consisted of partly open and' partly densely wooded 

hills risin~r to about 6,000 feet. 
34. No. 21 (Burma Forest) Party.-Particulurs of work done 

by this party will be found on page 17. 
The aren, over which opern.tions.. extended, is hilly with forest /l{rowth 

of varying density. 
35. Recess Work.-Only I one-inch sheet out of 31 one-inch and 

half-inch sheets surveyed dUring the yellr under report, was received in 
tl\e circle drawing office for publication np to ~Oth September 1920. Must of 
the remaining sheeis will be ·fair-mapped by the parties before the clnse 

·of this recess season. 
The fair-mapping of 2 half-inch sheets of season HH7-IS and 5 one­

inch and' 2 half-inch sheets of season 1911!-19 wao in urrenro on :JOtb 

September 1920. 
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11.-l''OREST SURVEYS. 

36. Details of the topographical surveys of reserved forests 
executed by field parties of the Survey of India for t.he year under 
.report are given below. In the majority of cases tbe surveys were 
carried out on the scale of 2 inches = I mile, but in opecial cases the 
•-inch and 1 inch = I mile scales were used. Boundary surveys were 
wade where required and plots prepared on the 4-inch scale. 

NORTHERN CIRCLE. 

37. United Provinces. Kumaun Fotest Circle.-The follow· 
ing arena which include non-forest areas were triangulated in advance 
for future detail. surveys on the 2-inch scale :-

out 

In the North Garhwal Forest Division 280 square miles. 

South .. 
East Al1nora 
Ranikhet 

.. 

.. 
.. 

.. 

.. 
.. 

480 
220 
88 

.. .. 

.. .. 

.. .. 
In addition detail surveys on the scale of 2 inches= 1 mile were carried 

as follows. 
In the Nai11i Tal Forest Division 36 square miles. 

Central Alnwra .. .. 248 .. .. 
East Almora .. .. 57 .. .. 
Ranikhet .. .. 155 .. .. 

Western Forest Circle.-No surveys were carried out in this 
circle during the year, but some additional expenditure in connection 
with the survey of 1918-19 in the Chak1•ata Forest Division was incurred 
during the year under report. 

SOUTHERN CIRCLE. · 

38. Madras. Southern Forest Circle.-In the 'Tinnevelly 
Fore•t Division 1·8 and 1·1 square miles were surveyed on the 2-inch scale 
of the Milavittiin, and Valliyiir and Extension Reserved Forests 
respectively. 

EASTERN CIRCLE. 

39. Assam. Western Forest Circle.-ln the Cachar Forest 
lJivision 133 square miles of the North Ciichiir and Barail Reserved 
Forests were surveyed on the scale of 2 iflches = 1 mile, and 27·2 miles 
of boundaries were traversed of these Reserves including that of Krungmin. 
In the Khasi and Jaintia Hills Forest Division, 62 square miles of 
Blocks I and II of the Narpuh Reserved Forest were surveyed on the 
scale of 2 inches = 1 mile, and 33·R miles of their boundaries were 
trll. versed. 

Eastern Forest Circle.-In the.:LakhimpUII' Forest Division 80 
square miles of the Dulong, Kakoi and Rangii. Reserved Forests were 
surveyed on the scale of 2 inches = 1 !mile, and 60·8 miles of the 
boundaries of the two latter Reserves were traversed. In the Nowgong 
Forest Division 21·4 miles of the boundaries of Rangkhang, Hahaipur and 
Harpa.ni Reserved Foresta were traversed, and an area of 13 square miles 
of the last named Reserve was surveyed on the scale of 2 inches = 
1 mile. 
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40. Burma. Tenasserim Forest Circle.-In the Tr.nn.wrim 
Forest Division an area of 281 square miles of the N gawun Chnung 
Reserve was surveyed on the. scale of 1 inch= 1 mile. · 

No. 21 Party.-Burma. Northern Forest Circle.-In the 
Katha Forest Division, 6·1 miles of the boundary and 16·1l miles of 
interior linea of the Mezabyo. Reserve were traversed as a preliminary to 
future detail survey. In the Mansi Forest Division, 14 miles of. the 
boundary and 7·5 miles of interior lines of the Mode and Hwelit Reserve• 
were traversed, and in addition an area of 34·7 square miles was surveyed 
on the 4-inch scale of the whole of the Reserve of Nansiaung and three 
Extension Blocks and parts of Chaunggyibya and Mode. 

Southern Forest Circle.-In the Meiktila and Southern Shan 
States Forest Divisions areao of 70·4 and 12 square miles were surveyed 
on the 2-inch scale respectively of the following Reserves :-Myittha, 
Pyinyaung, Yebokson East and West Blocks, which were completed, and 
Magwe of which only a portion was surveyed. Traverses of 149·8 miles 
of the forest boundarie• and 13·8 linear miles of interior lines were 
carried out in the Reserve of Yupadaung of the former division and in 
Magwe, Wetpyuye and Kalaw Reserves of the latter division. 
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IlL-CANTONMENT AND LARGE-SCALE SURVEYS. 

41. No. 1 Party,-An area of 24·7 square miles of Lahore 
City and environs was surveyed on the scale of 12 inches to a mile 
from new aerial mosaics prepared by the party; !0·9 square miles of 
Ferozepore City and environs· were also surve.red on scales of 16 inches 
and· 6 inches = 1 mile from similar aerial mosaiCS. Details of the 
Mussoorie survey will be found on page 42. 

42. No. 2 Party.-The fair drawing of the "Town Guide" and 
"Environs" maps of Agra, Allahabad, Benares and Cawnpore has been 
completed und the maps submitted for publication. 

Consideruble delay occurred in the supply of 1the prints required 
from the aeroplane survey, ca1Tied out in 1918-19, for the prepara­
tion of the maps of Lucknow City; this was due to the Royal Air 
Force "'luadron being withdrawn for other duties. The fair drawing 
will not be completed before February 1921. Details of the survey 
of Mount Abu will be found on page 42. 

43. No. 3 Party.-(Simla SuTVey Detachment).-This detachment 
surveyed an area of 1,270 acres on the scule of 220 feet= I inch, completing 
the area re11 uired for the Simla extension scheme. The area surveyed 
wa1:1 mnpped in 10 sheets .by No. 3 Drawing Office, the mapping of 8 
sheets of the previous season's survey being completed by the detachment. 

44. No. 20 Party.-During the ye~r under report the party com­
pleted the survey of the cantonments and military lands of Secunderiibiid 
anrl Bolii.rum, St. Thomas's Mount, PaJliivttram, Fort St. George, Poonamallee, 
Cannanore and V elichi military district land, on the 16-inches to a mile 
scale, and the r·evision of surveys, executed in 1908-09 of the hazara 
of Secundertt.bii.d and Boliirum on the scale of 50 feet to one inch. 

The survey of Wellington and military lands, and the revision of 
Bungalore Civil and Military Station on the scale of 16-inches to a 
mile, and the hazara of St. Thomas's Mount, Poonamallee, Pallavaram 
and Cannanore on the scale of 64-inches to a mile are in progress. 

The traversing and triangulation of Wellington, Fort St. George and 
military district lunda, Pnll&varam, Velichi military district ·land, Poona­
mullee, Cunnomore for 16 and 64-inch surveys and the General, Shiile 
and Hnlsiir hii:r.iirs of Bangalore have been completed. 

Levelling of 57·5 linear miles was undertaken in cantonments on 
which to base the traverse heights at a cost-rate of Rs, 50·7 per 
linear mile. 

The fair mt,pping of the following cantonments and military lands 
have het>n completed during the year :-Aurangabad, Hosiir, Ahmad nagar, 
Jh:in~i, l1anora and Bello.ry. 

4!1 •hef'l• have been fair mapped and submitted to press and 90 
are at ,fitlerent stages of completion. 

The out-turn on the 16-inches to a mile scale of original survey 
was 14,449 acres and of revision survey 1,925 acres, and that on 
the 64-inches to a mile scale was 441 acr.s; 57 plans of 943 acres 
of the Secuncleriibad and Boliirum biizars on the scale 50 feet to l-inch . , 
ori~-,rinally surveyed in 1908-09, were also revised. 

The cost-rate of originul detail survey on the scale of 16-inches tO. 
a mile wns Rs. 1·7 per acre and tbe average daily out-turn per surveyor 
11·2 acres; the cost-rate of revision survey on this scale was Rs. 0·9 
per ncre, and the average daily out-turn per a.urveyor 27·50 acres, the 
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corresponding figures for survey on the scale of 64 inches to a mile being 
Rs. 19·6 per acre and 1·03 acres per surveyor respectively. 

The testing in liuenr miles per square mile of survey on the 16 and 
64-inch scales is :l·6 and 13·4 respectively, and 10 linear miles per square 
mile for the 50-foot revision. 

The cost-rate of revision survey of 57 plans of Secundenibiid and 
Boliirum hazara comprising an nren of 94:3 acres on the scale of 50 feet 
to an inch was Rs. 7·9 per acre; the ·average daily out-turn of revision 

per surveyor was 2·3 acres. 
The cost-rate ~f triangulation and traversing for all scales of survey 

-was Rs. O·lB per acre, the daily out-turn per traverser being 9 stations 
and O·M linetn miles, the number of stations being 13 to a linear mile. 

The daily out-turn of traversing for the :)0 feet to the inch original 
survey of baziirs in Bungalore was 15 stations and 0·4H linear miles; the 
number of stations being 31 to a line11.r mile .. 

The total t'rea fair-mapperl was 12,988 acres on the 16-inch scale and 
164 acrea on the 64-inch scale, and corrections and additions to 77 plans 
of 1, 226 acres on the scale of 50 feet to the inch were completed. 

The cost-rate of fair-mapping ,on the 16-inch scale was Re. 0·6 
per acre, that for the 64-inch scale being Rs. 5·9 per acre. 

The cost-rate of correcting 77 fair sheets on the 50-foot scale 
of surveys executed in 1908-09 of the Secunderii.bad and Boliirum 

bizars was Rs. 3·3 per acre. 

Alphabetical List of Cantonments and Military Stations surveyed and 
published in modern style,- on the scale of 16 and 64 inches= 1 mile, 

up to the end of 1919-20. 

(1) Agar Cantonment a.nd Biizi\r. (22) Kamptee Ca.ntonment and B!izitrl. 

(2) Bo.kloh do. (28) La.ndour do. 

(B) Ballin (Dalhousie) Cantonment. (24) Meerut do. and Biizir. 

(4) Bannu Cantonment. (25) N asU·H.bAd do. do. 

(6) Cba.man do. (26) Nimacb do. do. 

(6) ChitrO.l Station. (27) Peshi\wa.r do. do. 

(7) Debra. DUn Cantonment. (28) Quetta. do. 

(8) Delhi New Cantonment do .. (29) Quetta Fort. 

(9) Deoli Cantonment do. (80) Quetta Civil Station. 

(10) Drnzinda. Out ~ost. (81) Rijkot Cantonment. 

(11) Drosb Ca.ntonment. (82) Ri'i.wa.lpindi do. 

(12) Erinpura do. do. (33) Sah~anpur Remount DepOt. 

(13) Ghaira.t Sto.tion. (84) Sani'i.wa.r Cantonment. 

(14) Guna. Cantonment do. (85) Saugor do. 

(16) Hangu do. (86) Sio.lkot do: 

(16) Hii.pur (Bii.biigarh) Remount DepOt. (87) Simla Indian Infantry Linea, 

(17) Jandol:a. Out Post. (88) Sit&baldi Fort (N Ogpur). 

(18) Jatt.a do. (89) Thai Cantonment. 

(19) Jhelum Cantonment and Biizl\r. (40) Thath Ca.mp area. 

(20) Jullundur do. do. (41) Topo. Cantonment. 

(21) KiiJka do. '42) Zilm Out Post. 
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IV.-THE THIGONOMETHICAL SURVEY. 

GEODETIC OPERATIONS. 

45. No. 13 Party.-Astronomical.-No latitude operations 
were carried out during the year under report. The personnel of this party 
was employed at the Head Quarters Office of the Trigonometrical 
Survey for the greater part of the year but during February and March 
1920 was employed on aeroplane survey at Agra and surrounding area, 

vide page 12. , 
46. No. 14 Party.-Pendulum.-No pendulum operations were· 

carried out during the year under report and. the personnel of this 
party was reduced to a minimum and employed in miscellaneouS work. 

47. No. 15 Party.-Triangulation.-The party did not take 
the field during field season 1919-20. 

48. No. 16 Party.-Tidal Operations.-During the year under 
report tidal registrations were carried out. by means of self-registering 
tide-gauges at the etations given in the following list :-

Date of Date of Number of 
Sta.tiona. commencement closing of years of REMARKS, 

of observations. observations. observations. 

----..- ------------- ~-- ----,- . --- -------

1. Aden ... ... 1879 . .. Still working 41 

2. Karachi ! 1868 ... 1888 *18 ) 52 *With a ewall ... ... 1881 ... Still working 89 tide-gauge . 
8. Boinbay(Apollo Bandar) 1878 ... 

" 
42 

4. Bombay (Prince's Dock) 1888 ... " 
82 

5. Madras ! 1880 ... 1890 10
·) 85 ... ... Restarted 1895 Still working 25 

6. Kidderpore ... 1881 . .. 
" 

89 
7. Rangoon ... 1880 ... 

" 40 

B. Moulmein 11880 ... 1886 1~ ) 17 ... Restarted 1909 Still working 
9. Port -Blair . .. 1880 ... " 40 

In addition to the above, the aetna.! records of high and low 
water at Bhaunagar, Chittagong and Akyab were obtained from tide-pole 
readings taken during daylight by the Port Officers concerned. 

Hourly readings throughout the day and night were carried out at 
Basrah" on an ordinary wooden tide-pole by the Military authorities, and 
a copy of these readings was supplied weekly throughout the year to this 
department by the Director, Inland Water Transport, Mesopotamia. The 
observations for the year commencing 1st January 1919 were rednced by 
the method of harmonic analysis, and the constants thus deduced were 
used in the computations of data for the Basrah tide-tables for 1921. 

These data were forwarded on the 18th December 1919 to the Director, 
National Phyoica.l Laboratory, Teddington, England, for the preparation 
of the tide-tables with the aid of the tide-predicting machine. 

The tide-tables for 1921 have not been received as yet. 
Tidal registrations at the nine observatories now working have, on 

the whole, been carried out satisfactorily nnd will be continued during 
the commg year. 

The above observatories were all inspected dui-ing the year under 
repol·t, omd, in 11.ddition, the proposed site for a tidal observatory at Tavoy 
wns also inspected. This wa.s found to be unsuitable, and as no other 
suitable site was located, the question of a tidal observatory at Tavoy is 
bein~ held in nheyauce hy the Burma C:overnmettt. 
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49. The following table shows the annual and dt'cada.l perceutog~s 

of errors m the predicted times :md ht•ights of high and low water at 

the 9 stationR where observations have be~n ta.ken by s.;,l£-registeriug 
tide-gauges :-o-

YeA.r. 

PERCENTAGE OF EHHORS IN PREDICTED TIMES AND HEIGHTS. 

AT OPEN COAST STATIONS. AT RIVEB.AIN STATIONS. 

I IN TUIE. I IN HEIOHT. ~ I IN TIME. -- ~:_~EIGH~ -- .j 
1-------

' ~ I Within Withm 8 I Withm -/rr ~ j Within Within 
0 15 minutes inches of I of menn 0 :Ui minutes 8 inches of 

] ~ s_p~~ ngs. ~ 1 

Within ,\ 
of UU1ilJl 

rnnl{o at 
sprin~s. 

~ I of n.ctuahl. actuals. : mn~e at. ~ 
1 

of actua.ls. nctua.ls, 

z fi_W.-L.\1'. U.W.-LW. I ILW-J.W z !~,~~--II.W.-1-.~;~-~ llW-I •. W. 

~·--~-:-----~--·~----~~----~----,-~~ 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 

Avera.g'e of 
ten years 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

81 88 
8.4 84 
82 82 
88 82 
77 79 
82 82 
81 82 
75 72 
88 82 
78 75 

81 80 

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

97 98 

95 96 
97 98 
97 98 
98 99 
98 98 
96 96 
96 99 
96 97 
97 96 
97 98 

97 98 

3 57 52 
3 65 51 
4 70 58 
4 68 66 
3 75 67 
3 ! 76 66 
3 81 68 
3 . 78 66 
3 76 68 
3 74 65 

... l 72 
' 

68 ~ "il 
68 66 
74 62 
70 58 
71 56 
78 67 
78 62 
69 64 
66 65 
70 69 

64 

89 94 
90 9{) 
94 91 
94 88 
92 84 
94 92 
98 87 
92 88 
90 89 
98 92 

92 90 

50. No. 17 Party.-Levelling.-Two double detachments were 
employed during the pa.st set\ROD on the 1evelling operations mentioned 

below:-

(a) & (b).-hl the Punjab. 

Revision of the line from Ferozepore vicl 
Ludhiana along the Ludhiiina-Ferozepore road. 

New lin~ from Amritsar viri Jullundur and 

along the Grand Trunk road. (New line 56 F). 
137 of the New Level Net. 

Moga and Jagraon to 
(Part of line 61). 

Phillaur to Ludhiiina 
This is part of line 

(c) & ( d ).-In the Si.nd-Sagar Doab. 

New line from Shahpur T.S. via Leiah and Khairawiila to Shorkot 

Road railway station. 
New line from Kha.iriiwii.la vid JandiinwB.la to near \Viinbhachriin railway 

station. 

(e) & (.().-In Assam and Bengnt. 

Revision of the line from Silch11r vir1 Kartmganj to Comilla (Line 

77 H and part of 77 F). 

(g).-ln the U. P. 

Revision of the section Bnreilly to Lucknow (Part of line 64). 

Lines (a) and (b) were undertaken owing to los• of bench-marks 

on old lines and to complete circuits. 
Lines . (c) and (d) were new lines levelled at the request of the 

'Irrigation Department of the Punjab. 
Lines (e) and (f) were relevelled to ascertain whether any cruotaf 

euhsidence had taken place during the Srimangal earthquake of lith 

July 1918. 
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Line ( y) was revised owing to 'the loss of old bench-marks due 

to time. 
The total out-turn was 35~ miles of primary levelling of high 

precision und 424 miles of secondary levelJing of precision. 
The heights of 16 priwary and 5:l4 second_ary bench-warks were 

determined. 
\.,.ery interesting results were ohtained by the relevelment of the 

Silchar-Comilla line, which showed that definite subsidence had occurred 
on one side of the geologicJl fault in the earthquake area. 

A system has been drawn ·up by which it is hoped that m 
future all levelling asked for by the Irrigation, Public Works, 
and other government departments can be undertaken within a reason­
able time on payment by the departments concerned. 

51. No. 19 Party.-Base Line Operations.-No work. was 
undertaken by this party during the year under report. The officers 
and establishment posted to it from time to time for administrative 
purposes were employed on miscellaneous work. 

MAGNETIC SURVEY. 

52. No, 18 Party.-Magnetic.-Since the magnetic elements 
undergo very appreciable changes within a short space of time, it was 
decided to take observations at the repeat stations at intervals of 
every five years in order to obtain reliable values of the annual 
changes; hence the repeat stations, which were observed at in 1914-15, 
were visited again in 1919-20. Three detachments were employed in 
completing the field season's programme which comprised observations 
to determine the declination, dip and horizontal force at the 75 repeat 
stations in . India, Burma and Ceylon and at 5 new stations which were 
selected this season and permanently marked, two being in. Upper 
Burma, one in Lower Burma, one in Bengal and one in Assam : these 
5 extra stations were much needed for shaping the true course of the 
lines of equal annual change in these particular localities. Complete 
sets of obs9rvations were also taken at the Debra Dun, Toungoo, 
Kodaikii.nal and Alibiig observatories for the comparison of instruments. 

Publication of the results of the Magnetic Survey to epoch. 

It is regretted that the publication of the results of the magnetic 
survey from 1901 to 1915 and reduced to the epoch 1909·0 , which was 
promised last year, will not be available before the coming year. It 
has been considered advisable to revise the constants of all the 
instruments employed, in order to obtain a more accurate determination 
by utilizing the additional data derived in recent years. It has now, 
therefore, been decided to recompute the results with greater refinement, 
and, as observations have been taken this Reason at the repeat stations, 
to include all the recent observations and bring the publication up to 
1st January 1920, 

The reduction of the observations of the detail survey will next be 
taken in hand and revised. The result• of the disturbed areas will then 

•be studied to ascertain whether these aren.s exhibit 
mngnetic feutures. It is doubtful, however, whether 

any prominent 
the investigation 

of the latter results will revenl any definite sources of attraction as the 
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observ~tiona in the disturbed areas are very conflicting and appear to. 
show that the disturbances are of a purely local nuture, d~?~pending 

entirely upon the unequally magnetized rocks hid<len close below the 
ground surface. 

The J.l!agnetic elements at the observa.tories.-The couaputation amd 

tabulation of the values of declination, dip, horizontal force and vertical 

force for the three observatories (Debra Dun, Touu~oo aurl Kodaikanal) 

for the year 1919 have been completed: the mean values of the•• 
elements derived from all days, excluding those of great disturbances, 

are given in the table below:-

MEAN VALUES OF THE MAGNETIC ELEMENTS AT 0BSEH.VATOHIES IS' HH9 

Latitude i 
Hnrizuntul I V1•rti•·nl Observatory. & Dip. Df'cliuatiou. ForeP. I Forcf'. Longittide. 

I 
0 " . . C. G. S. C. G. H . 

(30 19 19 N) 
Debra Dnu N44 M·S E I 56·1 ·:m6~ ·:J:.!HI)3 

(;s 3 19 E I 

ps 65 45 N) 
Toungoo N 23 8·3 W020·2 ·:J~IOf!7 ·t67U'j ... 

( 96 3 E j 27 

(10 13 60 N) 
Koda.ikin.Bl ... 

(77 46 E) 
N 4 33•6 w 144•5 ·37753 •0"1010 

27 



PART 3.-0FFICE WORK. 
I.-HEAD QUARTER OFFICES. 

MAP PUBLICATION OFFICE (vide Index maps at end). 

53. Brief reports of the work carried out during the year under 

review in the six offices administered by the Map Publication Office are 

given in paras. 56 to 60, 67, 6R and 73. 
\Vork under war conditions ceased shortly after the commencement 

of the year; the requisitions by the Army for maps, &c., have 
largely diminished in consequence. The demand for instruments has, 

however, remained much above the normttl. 
54. No. 6 Drawing Office at Simla was placed under the 

Superintendent, Map Publication, during the year. 
55. The classes of maps for the publication of which the Head 

Quarter Offices are responsible are as follows :-
(<t) Topographical maps on the scale of 1 inch =1 mile. 
(h) Topographical maps on the scale of ! inch =1 mile. 

(c) Topographical maps on the scale of t inch=l mile. 

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

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

(.() General maps on smaller scales. 

(g) Special maps. 
The progress made in the publication of each of these classes is 

detailed below :-
(a) Topographical maps on the scale of 1 inch =1 mile.-

During the year 104 modern sheets have been published. This is a 
considerable increase on the number published during the previous year. 

Index map No. 2 at the end of this report shows the progress made 

in the publication of the modem l-inch public sheets, and the following 

table gives the anmHtl output of these sheets since the modern topo­
, graphical surveys were begun:-

Y1'z1r ... of PublicAtion. 

l!ltlH-tl";' 
1 ~IOj -OK 
lHtlS-0!1 
HIO!I-10 
Hllfl-11 
HUl-l~ 
1!112- p~ 
IHI:l-14 
1!114-1;, 
Hlloi-l!i 
HHti-li 
HHi-IS 
I !II f'-1 !I 
1919·20 

Totnl PuhliRbed 

PrPh•1hlt• numher of 1-in••h shf'ets 
whi,·h will not bt> published owing 
to th<> nrNt. (!oven-d. hv tlwm hf'ine: 
;nduolPd in thP prOgramme for 
Hun···~· nnd }luhlit!H.tion on the !·inch 
Ill'~'''' ... 

Ai'l'''''xiumt~ lltlllliwr l't'lttnining for 

. 

NUliBKR OF 1-I~CH SHEETS PUBLISHED. 

Nort.hf'rn I Southern I 
Circle. Circle. 

4 
16 
36 
;2 
51 
68 

104 
71 
97 
H6 
23 
18 
32 
15 

I 
16 
39 
41 
39 
33 
60 
38 
4S 
ti9 
40 
12 
19 

37 

EllS tern 
Circle. 

22 
68 
69 
26 
ss 
68 
49 

9 
50 
22 
13 
6 

52 

Total. 

6 
63 

142 
182 
115 
159 
222 
!58 
154 
204 
85 
43 
57 

104 
--------·---1----

691 491 SOl 1,683 
-----1·---1--------

911 56. 473 1,948 -------------
pnlo\io•1ttion 050 974 l.OS3 2,587 

Approxiumtf' numht>r of puhlic l-inch 
(l;h"..t~ in India 2,1S2 2,029 2,03';' 

l on~ mch llht"fft of those surveyed dunng HH6-16 4 one-mch llh~ta 
of ~hose snrvt>yed during ~916-17, 9 one-inch sbootll of tb011e 11 urveyed 
dnnt~lt 1917-lfl 111.1d 31 one-mob sheets of thoae aurveyed. during UH&l9 
l'tlllliUB to be puhhahed. ' 

6,218 
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In addition to the above, preliminary editions (in colours) of 13 one· 
ineh sheets, prepared from modern revenue surveys, have been published 
during · the year pending their topographical revision. 11 "Village 
boundary" editions of modern one-inch sheets have been published for 
Local Governments. 

. 94 modern one-inch, 6 preliminary edition• of one-inch, and 22 old 
style one-inch sheets have been reprinted during the year. 

(b) Topographical Maps on the scale of l inch=l mile.­
lndex map No. 3 at the end of this report shows the progress made in 
the publication of the modern half-inch public sheets. This aeries now 
forma the tactical map of India, having taken the ,place of the quarter-inch 
mapa in this respect. It was commenced in 1914; most of the sheets pub­
lished up to date are reductions from the one-inch map, but othero are from 
direct half-inch surveys. 

The following table gives the annual output of these sheets:-

NUMBER OF i-INCII 8UEET8 PUDLISHBD, 

Years of Publication. Drawn from 
Rurveved on componPnt half-in~h scale. Total. 

one-inch sheets. 

1914-15 ... ... ... l I 
1915-16 ... ... .. 21 4 25 
1916-17 ... ... ... 50 6 66 
19li-18 ... ... ... 59 6 66 
IPIR-19 ... ... ... 26 4 30 
1919·20 ... ... ... 31 8 39 

Total a ... ... ... 187 I 
29 216 

. 

ApproximR.te number of half-inch 
sheets in India. ... ... . . " .. .... 1,630 

In addition to the above, a prehmmary ed1hon (m colours) of one 
half-inch sheet prepared from old half-inch material, has been published 
during the year. ; 

3 'modern p~blic half-inch sheets have been reprinted during tho year. 
(c) Topographical maps on the scale of l inch- 1 mile.­

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

The production of these mapa is still delayed owing to the more 
urgent. work on 'those of the half-inch scale. 

Index map No. 4 at the end of this report shows the progreso made in 
the publicatio!' of the modern quarter-inch public sheets. 

The following table gives the annual output of these sheets:-

NuunEll OF "DEoltEE" SnEETS PunuanED. 

Years of Publication. Nurtb~l'll 

I 
Sontl•em 

I 
V.nl'lt<!m 

I Tnto.l. 
Cir1~le. Circ·le. Circle. 

~ 

1911-12 ... ... 2 I 4 7 
IU12-Ia ... ... 3 l I 6 
19Ja-l4 .. "' • 3 2 g 
191-1-15 ... ... ... I a 3 7 
•191.5-16 ... ... I 4 5 
.,..lti-1 '1 ... I "' 3 4 
ll-'li-18 ... ... 4 4 
]\•)-.!.!9 ... ... ... a 8 11 
1919·20, ... ... ... 4 ... 4 8' 

Tott..ls ... ... ... 15 12 33 I oot 

Approxtms.te nutllbCr of ''clegree" sher·h 
170 I 140 140 4.>0 in ludi"' ... ... .. 

-• 1 ot these were drawu 10 .So. l Dro~.WLDI( (Jitice. 
t 20 of theee a~ prelln,ina.r)' editions, baving been prepared from 1urvey1 (on n.rioUII ~)prior 

to 1005. 
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7 preliminary sheets in colours from comparatively modern surveys 

have been published and 11 are in band. 
In addition to the above, 1 modern public quarter-inch sheet 

bas been reprinted during the year. 
14 "degree" sheets have been "prepared in No. 1 Drawing Office 

from the old engraved quarter-inch Atla• sheets, brought up to date and 
published (in black only) as provisional issues; and 8 of such sheets 
which were publisbetl previously have been reprinted during the year. 
These ''provisional" degree sheets, including those in hand, -now cover 
the greater part of the area of India for which modern "degree" 
sheets are not likely to be available for some ti!De. 

(d) Geographical Maps on the 1:1,000,000 scale.-(i) The 
"India and Adjacent Countries" Series (Vide Index map No. 5).­
During the year 2 new sheets of this series have been published, 3 sheets 
have been engraved and 6 modernized and republishrd to supersede 
old editions, and 23 sheet• have been reprinted. 

(ii) La Carte Internationale du Monde.-(Vide Index map 
No. 6).-A full description uf the genesis of this series was given 
in the General Report for 1913-14; 3 sheets of t.his •eries have been 
published during the year, 8 sheets have been published up to date. 

(e) Geographical Maps on the 1:2,000,000 scale.-( Vide Index 
map No. 7).-No new map of this series was published during the year. 
It has been decided to engrave the sheets of this mttp on two plates 
only, one for outline and one for the hill features. 

(/) General Maps on smaller scales .-The engr .. ved plates of 
all thefle maps have been corr~ct~d and Orougltt up to date as far as possible 
during tho you. 

(g) Special maps .-Tho annual edition of the Railway Adminis­
tration map (on the scale of 1 inch = U4 miles) has been published during 
the year; two provincial maps and tho map of India and Adjacent 
Countries (on the scale of 1 inch=64 miles) have been reprinted. 

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

•• Town-guide" maps, on the sc.1le 12 inches = I mile, of Heveral 
of the lar:.:er Indian cities are under preparation; the Calcutta-Howrah 
"Town-guide" map (in 16 sheets) wtts completed during the year, also 
the maps of Rawalpindi anti Campbellpore. 

The mo.ps Simla Muhasu (in 10 sheets) and Simla Mashobra (in 14 
sheets) on the scale of 221) feet to 1 inch of the Simla extension 
surveys have been published. 

A map of Bombay City (in I 2 sheets) was published on the scale 
of 400 feet to 1 inch from reductions of the Bombay City Surveys of 
1914-1918. 

56. Map Record and Issue Ofll.ce.-An Imperial Officer was 
attached exclusively ·to this office during the year. The work is being 
placed as far as possible on a commercial basis and considerable changes 
in tho routine methods have taken place. 

To meet the demands for more up to date information in respect of tho 
mapa that are available, a new cat..1logue is under preparation and 
will be issued early next year. 

The reduction in demand is duo to the cessation of military opera-
tiona. 
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The issues on cash payment still incre"so steadily. 
Issues.-FROH MAP RECORD AND IssuE OFFICE, 1919-20. · 

ON CA8R PAY· 
FRBB lsSUB8 ON BooK DEDIT MKNT (TO PRt· 

(DKPARTliRNTAL (To GovERNMENT VATE INDI\'1- TOTAL. 
0Flo'IOIA .. L8). DUALS AND MAP AND TO INDIA 

AGENTS). 
0Jo'FIOB). 

YEAR. 
~--

Number Number Number Number 
of VAlue ,,f Vn.lue of VRlue of Value 

Printed n.. P1inted Rs. Printed Us. Printed !Ia. 
Copies. Cupies Copica. Oopiea. 

r Dep"rt· 
me11tal. 

108,027 59,290 35,683 !1,086 48,190 41,1~7 191,900 lo4J,633 

Extm- 1,163,821 1,07,533 101,288 14,3&2 28,854 9,i0~ 1,293,966 1,31,617 
1919·20 dep"rt-

mentul. --- ---
l Total ... 1,271,851 1,66,823 136,971 55,468 '77,044 50,869 1,486,866 2,73,150 

1918·19· Total. .. 2,22;,o:o 3,87,08J 101,:!22 47,663 3i,204 32,5:19 2,366,436 4,67,287 

1917-18- Total.. 795,810 2,12,861 39,18a 35,795 4.8,350 a9,382 f83,M3 2,88,038 
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Table IV.-Publications received in Map Record & 
Issue Office, 1919-20 •. 

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

NUMBER 

I OF DIFFERENT MAPS 
OF EACIT CLASS 

RECEIVED, Number of 
Cla&s of Mapa. Scale. copies Vain('. 

New Reprints 
print{'d. 

Publica~ and New 
I tions. Editions. 

- ------ -

DEPARTMENTAL. 

GENERAL MAPS. n •. 

Mnpa of India ... ... Various ... 4 3.1100 8,0(K) 

GEOGRAPHICAL MAPS. 

Map o-f India ... ... l"=:l2miles ... ... .. . .. . 
Soutben1 A11iB Seriea ... 1 :2,000,UOO ... 
Iodin. n.nrl Adja.cent C'ountriP.& Series 1:1,000,000 2 32 21,600 21,500 
La·CBrte l••k>rnationnle du Monde 1:1,000,000 3 ... 9UO 900 

TOPOGRAPWCAL MAPS. 

Quartor.inoh Modem ... ... 1''=4 miles I 1 2,000 2,000 
Do. ~P1-ely.~ ... ... 1"=4 miles 7 ... 8,540 - 9,210 
Do. Provl. ". ... 1 ''=.4 miles 14 8 8,700 8,676 

Half-inch Mndem ... ... 1''=2 miles 39 3 21,990 22,496 
Do. (Prely.) ... 1'=2 miles I .'JOO 563 

One-inch Modern ... ... 1"=1 mile 104 94 115.955 115,309 
Do. (Prely.) ... ... 1''=1 mile 13 6 8,610 8,893 

Old Style sheets . ... ... Various 35 6.310 8,510 

SPECIAL MAPS. 

District Mnpa ... 1"=4 miles ... .. . 
Administ.,·,•t.ion Report Maps .. 1''=8 miles ... 4 173 65 
Provinci,!l Mnps ... ... Various ... 2 1,150 1,386 
Pinna of Cities nnd CA.Dtonments ... Vtttious 33 11 6,.'>00 9,863 
IndPx Mnpa ... ... Various 3 38 49,900 7,738 
Miscellaneous Maps . " ... Various 12 22 8,4731 8,244 

Total 2321 260 1 265.0061233.353 

EXTRA-DEPARTMENTAL. 

M"pa ... Vo.rious 1331 43 292,159 94,640 
Ph1•R and diagrams Various "95 10 147,413 16,865 
Illlllltr•ltionK 

98 I 16 192.2J4 28.634 
Mi!l.'ellu.neoua 41 49 062,039 19,528 

Total ... , 3641 118,1,194,465,1,59,567 

Grand Total ... I 5961 378,1,459.4713,92,920 

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

Various .. I ...... , 4,1651 4,165 

C.-LETTERPRESS. 

1. Survey of India General Report, 1918-19. Priet1 R•. 3 or 4•. 
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57, No. 1 (Head Quarters) Drawing Ofllce.-This office is 
divided into six sections each under its own ~upervising officer. 

(1) The Compil<ttion Section.-Deals with "La Carte Internationale 
dn Mondo au 1,000,000'," with all "Geographical" maps on scales smaller 
than the 1: 1,000,000, and with miscellaneous work. · 

(a) "La Carte Internationale du MonJe au 1,000,000•". One sheel 

has been sent to press, another is ready for the press 
and patterns for the engru.ving of four sheets are unde~ 
preparation. 

(b) The Southern Asia Series, scale l: 2,000,000. Patterns for the 
engraving of five sheets are ut different stages of 
completion. 

(c) The most important "miscellaneou•" ."naps dealt with by thio 
section· have been tho "Town·guide n map of Nowshera 
which has be_en completed and sent to press, and the map 
of the island of Bombay originally prepared in 12 sec· 
tiona by the Bombay City Survey which was rearranged 
into 10 sections, and the sheets sent to press. 

In addition to the above this section also prepared and sent 
to press the following :-(i) index, on 1/5 M scale 
showing surveys and publications of l-inch .sheets (ii) 
border specimen for l-inch, !-inch and l-inch sheets 
and (iii) the stump shaded originals of 3 one-inch sheets. 
The preparation of a revised · type table . for topo· 
graphical maps is also in hand. 

(2) The "One-Milliont/, " S•ction.-Is responsible for all maps of tho 
"India and Adjacent. Countries" Series on the 1: 1,000,000 scale. 

(a) Engraved Editions.-The patterns for six sheets have been 
completed and sent to the Engraving Office and those 
for four sheets are still in hand. 

(b) Helio Editions.-One sheet has been completed and sent to 
press and another is in hand. 

(c) The originals of teu sheets have beeu corrected and sent to 
press for reprint. 

(3) The Quarter-Inch Section.-This section deals with the fair 
drawing .of quarter-inch sheets, either as "Preliminary" editions or aa 
"Provisional" issues compiled mainly from surveys on different scales executed 
prior to 1905. 

(a) Nine "Preliminary·· editions have been .sent to press and 
nine "Preliminary_'' and four 11 Provisional" sheets are 
in hand. 

(b) During ti!'e year under l'eport the correction of 6 original 
fair sheets fer reprint was in hand, 3 have been sent 
to press. 

(4) The Mapping and Reprint Section.-Deals mainly with the 
corrections of fair sheets (both modern and old style) for reprint and 
also with the fair mapping required for all special mops (whether Depart­
mental or Extra-departmental) on all scales. The latter include a Railway 
guide map for the Oudh and Rohilkband Railway and an improved form 
of grid indicator cards for military purposes. 

(a) The fair sheets of 211 published sheets (170 modern and 
41 old style) on tho l-inch, !-inch and l-inch scaleo 
have been corrected and brought up to date and senl 
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to press for reprint. In addition 15 fragmentary sheets 
have been completed to edge from old material as far 
as possible uod 5 sheets have been enlarged, corrected 
und brought up to date,, and sent to press for publication 

in colours. 
ib) The fuir sheets of 90 n'ew one inch topographical sheets from 

the different circles nnd drawing offices received for 
publication have been scrutinised and corrected before 

being sent to press. 
(c) Press order proof corrections have been inserted on. the 

originul fair sheets of 144 modern topographical sheets 
after .publication. 

(d) The fuir sheets of 32 speciul maps on various scales have 
been drawn for other government departments, etc. 
and sent to press. 

(5) The Of}ice Copy Section.-Is mainly employed in maintaining a 
complete record of all additions and alterations to details on published 
sheets for incorporation on future editions and reprints of the sheets. 

(n) Additions nnd corrections have been entered on the existing 
"office copies" of 2,808 published sheets; 482 "office 
copies., of newly published or reprinted sheets have also 
been prepared during the year. 

(b) The miscellaneous work of this section includes the checking 
and recording of the areas surveyed and contained in 
a.ll one-inch and half-inch fair sheets received in the 
Map Publication Office for publication and the supply of 
authenticated copies of records to officials and private 
persons. 

(6) l'he Examining Scciion.-Is responsible for the examination of 
the sheets which are drawn by the other sections in the office and also for 
the general scrutiny of a large number of sheets, fair drawn in other 
clrdea and drawing offices, before publication. 

(a) 176 cases all'ecting 285 fair sheets have been dealt with by 
this section during the year. 

The variety and amount of miscellaneous work which passes 
through this section in connection with the fair mapping 
of the whole department are too large to be separately 
detailed. 

58. Engraving Office.-(!) Engmving Section. (a) As in the 
previous year, most of the engravers have continued to be employed on 
new or modernized editions of maps of the." Iudin. and Adjacent Countries" 
Series, on the 1 :1,000,00(1 scale. Out of seven sheets taken up one has 
been comp!eted, another has been finished with the exception of the 
contours, two others are netlring completion whilst the remaining three 
are well advanced. 

Of the "La Carte lnternationale Ju Mondo", scale 1:1,000,000, two 
oheets have been completed and four new sheets projected. 

(b)· Of the Southern Asia Series, on the 1:2,000,000 scale, two 
sheets viz. Madras and Brahmaputra, are well in hand. 

(c) The new map of India on the 1 :4,000,000 scale is in abeyance 
for the present. 
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(d) Periqdic corrections have been carried out ou the plates of 
all the general maps of India on vurious ~cnles as al~o on inrle~ 
charts. The new index chart on the 1:6,000,000 scale for the Annual 
Report (two plates) has been completed. Miscellaneous work is mostly 
extra-departmental and includes a plate for the Viceroy's certificate 
pr_inted on vellum for Territorial units serving in Indio, ulso six plntes 
of specimens of lettering for apprentice draftsmen, the enb'Taviug of various 
kinds of scales required for the Army, and of titles on u considerable 
number of photogravure plates. Several old plates have also heen 
repaired. 

(2) Printing Sectirm-29,040 impressions were pulled during the 
year compared with 25,544 during t~e previous year on the twtue number 
of ma.chint:s. Most of these impressions were extra·departwental orders 
and consisted of 9,430 photogravure prints, 10,041 scales and 3,46;; 
nliscellaneonO' prints · on parchment ond vellum for the Army Depart­
ment. Printing on parchment and vellum from plates is a particularly 
difficult work requiring special care and skill and this year there was 
a larger order than usual for such prints. Height indicator c.trd scales 
pulled from copper plates have been printed on both sides of the card­
board; this is the first time that this has been attempted. 

151 plates. were dealt with in the Steel-facing aection. 
59. Photo.-Litho. Offi.ce.-The Litho. out-turn ia somo\'·hat smaller 

than those of the 3 previous years, there having been a considerable 
decrease in urgent reprinting orders for the Army since the peace termA 
have been signed. The output therefore has gone back to normal. 

One new litho. machine press was received from England near the 
end of the year. 

Engraved maps in colour are now uealt with photographically, aa 
forecasted last year; although the reproduction is not yet perfect, the 
saving in time and labour is enormous. For one colour work the transfer 
method is still probably the better. 

New processes have been evolved whereby one or more tints pan be 
addeu to a helio plate by exposure in the printing frame instead of by 
transferring in a hand press; layer plates are now made without using a 
camera, the layer original being prepared on glass instead of on paper. 

The following tables briefly summari1.e the record or the Office 
for the past 3 years :-

TABLE A. 

1 2 3 4 I 6 I 6 
·- - ---
Value of NrMDER oY liAPs l'JUNTEO. 

Cost of -
Year. office. out-turn at 

I 
l>epart- I Otb(•r than I cost-rates. mental. -~<'~ur.t~~e~ ~1. 1 

Total. 

R1. 
191~-1~ 2,08,784 

191~-19 z,al.218 

1919-20 2.20.1"43 

1 

Year. 

1917-IH 

1918-19 

1919-20 

2 

Nnmh<'r of 
impr('Rsions 
pull«! in 

Litho. Branch. 

4,<96.813 1 

4.<48,913 

3.013.622 

3 

Nun,berof I 
half-tone I 

imprP~sione 
pulled. 

22-oi,903 

183.413 

122.522 

R•. i 

4.34.1H 81 i 3.812 4,6~9 

4,54,243 G37 '.203 4,ijiQ 

4.19.636 786 3,118 3.904 

TABLE B. 

6 7 

Number nf • Tn•B St:<.'TION OuT-TtTfl."i. 
line~blnck I ·-· ---- -- -

imJ•n>MiouB I Pag-eaoriWmBI Coph.:l'l I llnpr~'IIMion• 
pullf'd. publishtd. fJrint.OO. pulled. 

1.1113,H8 I 7.<06 I 942.811 I 1,677,147 

1.16l,Ej8 I b,,)jj II 1,23:},211 ~ 1,.1)29,380 

727.2551 4.656 1.564.552 i 2.742.584 
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TABLE c. 
PHOTO. BL{ANCH. 

1'917.1R. 1918-19. 1919-20. 

Negatives 5,500 4,190 6,658 

Zinc Plate1 8,426 7.2~7 9,161 

Half·tone blockK ~ 380 554 644 
Line blocks J 

60. Mathematical Instrument Office.-During the year from 
lot April 1919 to 3lot March 1920, there wao a decrease in the 
demands made on this office (vide item 1 in para. 2 ), as well as in tho 
value of \wrk done (vide item 6 in para. 2), and there was respectively 
a profit of Rs. 71,839 and Ro. 20,109 againot a profit of Rs . .1,21,573 

and Rs. 39,762 in 1911!-19. " 
2. Below nre given the usual comparative figures for the last 3 

years:-

l. Total issues to Public Offices as shown in the 
Profit tmd Loss st.otC'ments of store~~. 

:i!. Va.lue of ·repairs to instrumentR received for 
repairs and returned in serviceable condition. 

3. Value of instruments received from Government 
Officers when no longer requin>d. 

-4. Rnnk Yl~hH'" nf th~ ~tn1•k nf in'itrumenta, &c., in 
Serviccu.ble Rtores. 

5. Book value of t.l1e stock of instntment.s, &c., in 
Hepo.irnhlo Stot"f's. 

6. Total value of work done in the Workshop 
1. Value ofinstruments mtmufactured iu the Work­

shop for Serviceu.ble Stores. 
~. V Blue of iustntments purchMed locally 
9. Value of inl'ltrumPnh nnrl materials obtnined from 

En~land through the Director General of Stores. 
10. Averlige No. of employees o.nd their pay · 

1917-18. 1918-19. 1919-20. 

n •. n •. RB. 

8,88,658 . 7,64, 790 5,54,959 

.S3, 1:33 50,904 48,002 

8;j,209 1,33,730 51,503 

3,92, 268 4,22,818 4,06,059 

1,04,394 1,10,551: 79,057 

3,4.1,627 4,35,023 3,67,343 
1,65,737 2,li,342 1,95,907 

4,30,3:36 2,7'2,4fi2 70,276 
66,380 67,1i4 1,57,694 

No. 501.~ No. ~·~6} No. 599} 
Ro. 1,88,719; Ro. 1,63,oo9 IRB. 1,28,770 

I . 

3. During the year the otock of all the three otores (the Service­
able, the Repairable and the Material Stores), wno twice taken, and the 
diocrcpancies noticed havo been adjusted. 
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• Il.-DEHHA DUN O.FFICE~. 

TRIGONOMETRICAL SURVEY OFFICE. 

61. Computing Office.-A large amount of computation was 
done both on departmental and non-departmentnl requisition~. The 

adjustments of Mawkumi and :\long Hsat series, Kushmir seri;s and Russian 

triangulation have been taken in h::md. Great progress h-as been 

made in remodelling computation forms and adapting them to paper 
of foolscap size. 

In view of the enormous mass of minor triangulation requiring adjust­
ment, a method shorter than that used in geodetic trinngulation must 

be devised in order to make the work of adjustment practicable. 

Considerable progress has already been made 'in finding 8 ~horter method 

leading to consistent results. . ' 
Dr. Hunter also prepared a long note on the specifications of 

microscope theodolites, in view of certain developments in glass graticules 
and other details.· 'l'his has been sent to the Director General of 

Stores, Inrlia Office, by whom it was culled for. ' 
165 requisitions for data from departmental and non~departmental 

officials were complied with, 
32 Triangulation pamphlets were published and issued Juring the 

year. 
Type P.rint·ing Secti.on.-'l'he following publications were printed 

during the year :-
1. Records of the Suney of India. Vol. XIV, 1918-19. 

2. Departmenta.l Paper No. 9. 
3. Triangulation pamphlets covering 79 degree sheets. 

4. Levelling pamphlets, 44, 58 and addenda. to levelling pamphlets 68, 72 and 78. 

5. Auxilia.ry Tables, Part I {reprint). 
6. Hand Book of Levelling. 

7. Catalogue of Library books. 

8. Topo. Hand Book, Chapter III. 

9. Air Photo. Surveying. 

10. Wa.ziristiin Report. 
Observatories.-Meteorological observations were continued as usual, 

and the Omori seismograph was in operation throughout ~he year. 
Photographs of the sun were taken on 324 days, the sun being obscured 

on the remaining days of the year. 
Preservation of Trigonomctrical Stations.-571 stations were repaired 

by the district officers at 8 cost of Rs. 3,118. Out of 359 districts from 
which reports were due, 15 f3i1ed to make returns. 9 districts of the 
Hyderiibi\d State have not submitted annual .,turns although reminders 

were sent. 

62. No. 2 (Dehra) Drawing Office,-During the year under report 
the work in this office was carried out by seven sections. 

(1) The T•·ia,,gulation Chad and Cantonment Section.-Deals with 
the fair drawing of triangulation, levelling and index charts, and the 
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publication, reprint and correction of cantonment plans. In addition to the 
ordinary work of this section 15 miscellaneous sheets. and charts were 
fair drawn, proved and finally sent to press and 58 sheets were hand 

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

mapping of Geographical maps on different scales. Out of 9 sheets on 
1:1,000,000 scale, shown as in hand last year, 8 sheets were completed 
and sent to press and fair mapping of the remaining one is nearly 
completed, The rough compilation of 5 more sheets on this scale has 
been taken up this year in addition to that of the 5 sheets shown in 
hand last year, making 10 sheets in hand. Four sheets with hills of the 
new Himalayan map on 1: 3,000,000 scale shown in hand last 'year, have 
been fair mapped and sent to press for publication on 1: 2,500,000 scale. 
The rough compilation of 2 more sheets of the Southern Asia Series on 
1 :2,000,000 scale was taken in band during the year in addition to the 
one shown in liand last year. 

(3) The Stein Section.-Deals with the fair mapping of Sir Aural 
Stein's explorations in Chinese Turkistiin and Kansu in 1900-01, 1906-08 
and 1913-15. Out of 12 sheets shown in hand last year, 8 oheets were 
c"mpleted and sent to press during the year leaving 4 sheets in hand, 
which are under scrutiny by Sir Aural Stein. Of the sheets sent to press 
for publication 14 sheets are still in the colour proof stage. 

(4) The Half-inch Section.-This section was formed as a result 
of the Surveyor General's decision during his inspection last ·spring 
that a half-inch mapping section should be re-started in this office. 
The 4 sheets shown as remaining in band at the end of last _ year 
have been completed and sent to press for publication, and 12 more 
sheets have been taken in hand. 

(5) The Field Section.-Mr. P. Davis was appointed from home 
as a first division draftsman and was attached to this office. This 
section was formed under him for the training of draftsmen and pupils 
in the rapid style of drawing field operation maps on the lines of the 
system adopted in the late campaign in Mesopotamia, and also in 
drawing outline and doing reverse printing on zinc plates. Fair 
progress is being made. 

(6) The Examining · Section.-Examines the majority of the 
important. sheets drawn in this office and instructs the pupil draftsmen 
in drawing, hand printing and in the use of drawing instruments. 72 
ebeets on various scales were examined und disposed of and a number 
of specimens of drawing and rapid style hand printing was prepared 
by this section duting the year. 

(7) The Map RecoTd Section.-Deals with the storage of original• 
and offici! eopies &c., of. cantonment plans, triangulation and other 
charts and Geographical maps, and keeps a small stock of all maps 
published by the department for occasional issue to the public and fo~ 
departmental use; also deale with the despatch of all sheets printed 
in Debra Dun and with all correspondence. 
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The foUowing is the summary of the work of the office during the 
year 1919- 20:_:_ 

Balance 
of Sheets 

Class of maps. Beale. aheete received 
on tat in 

October 1919-20. 
1919. 

Triangulation chart& ...... 18 27 

• 
Levelling charts 

miles. 
soale 1~=16 ······ ...... 6 

lndeJt oharto to illustrate ...... . ..... 4 
report.. 

Cantonment plans for correc· ...... 62 199 
tion. 

Cantonment plana for publica-
tion. 

······ ...... 127 

Colour guides ... ... .. .... 10 498 

• 
GEOGRAPHICAL 

MAPS. 

Scale 1/M Fair sheeta ... ...... 9 ...... 

Boale 1/M Rough ·compilation ...... 6 6 

Scale l/2tM Fair sheet& ...... 4 

Scale 1/2M Rough oom- ...... I 2 
pila.tion. 

Sir AurelStein'a explorations 
in Cbinese Turki8tin and 

······ 12 

Kanau in 1900-01, 1906-08 
a.nd 1913-16, for publioa-
tion on 2/M scale. 

Half-inch sheets ... . ..... 4 12 

Ba.ll\noe 
Sbeet.a ofeheete 
aent to in hand 
preu in on ht 
1919·20. October 

I 
1920. 

:w II 

4t I 

•t . .... 

1981 63 

681! 69 

68 4/iO 

8 I 

10 

4 . ..... 

. ..... 3 

" 4 

-

4 12 

RBMAUS. 

• Proved and 
finally eent to 
preaa • 

t Do. 

1 Do. 

§Corrections 
carried out in 
both originals 
a.nd ollioa 
copies and 
stored. 

11 Proved on 
finally lent 

d 
to 

preu. 

Includes colour-
ing of canton-
weut pluns • 

For tongraved 
edition. 

Of the 8beeta 
seut w prf"M 
prt•viouHly 14 
a"' in the 
colour proof 
8t8J(t'. 
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Photo.-Zinco. Section.-During the year I9I9-20, the work undertaken 

comprised :-

Cantonment Maps. 
Indexes and Triangulation Chuts. 

Forest Maps. 
Sir Aurel Stein's Maps. 
Miscellaneous Maps. 
Extra-departmental Maps. 

In the year under report, the Vandyke section placed at the disposa.l 
of the Superintendent Northern Circle, has since returned to Debra Di.in 
as the Wa?.iristan Survey. Party was disbanded. A detachment.of 4 men 
(2 litho-dnftBmen, I photographer and I helio-printer) was sent to Baghdad, 
in order to re-iuforce the Mesopotamian Survey Party. 

The following table shows the work done in the last three 

years:-

Years. 1 No. of Suhjects.INo. o!Ncgat.ives.l No. of Pull!J. 
I No. of l!hocola.te 

and Cyanotn)e 

1917-18 

1918-19 

1919-20 

I 
... 1 

1.130 1.719 

1,193 l,4i.5 

1.414 2.087 

' ·prints. 

345,776 127 

276,276 229 

316.114 662 

63. Forest Map Offi.ce--The class of work en~rusted to the 
four tt!chnica.l sections of this o:lice has been described in a previous 
report; the distribution of work has been continued on the same 
Jines, and the progress made during the year is described below :-

(I) The Drawing Section.-The progress of this section is shown 

Ill the table hdow :-

In hand on Received Drawn ond 
In hand on Published Total numbe 

Class of wnp. 1st October during the sent for 30th Septem- during the of copies 
1919. year publication her 1920. yea.r 1919-20.

1 

printed. 1919-20. in 1919-20. 

(a) ... ...... 59 59 . ..... 55 

(b) ... 68 17 ' 48 32 88 

(c) ... 17 ...... 18 4 6 

(d) ... 14 16 21 8 88 21,828 

( •) ·-· ...... 18 18 .. .... • 7 

(j) ... 86 59 27 68 26 

(gl ... I 29 24 6 42 

TOTAL~ ···I . 181 192 205 118 

( n) Roprinta of Forest rna.ps on va-rious sco.J.ea. 
(b) Forest OOitions, on the 8CO.Ie of 2 inobes = I mile, of modern one-inoh rna.pa. 
( c} ~lapa of Fore~~t Circles and Divisions, 
(d) Map~~ to illnRtra.Ul working plans, &c. ( e' Mapa and diagrams to a.eoompany Administration Reports. 
(f) Forest mapa from 11pooia.J. 1111rveya, m01:1Uy on the IICIIJ.e of 4 inobu- 1 mile. 
(g) lnde1: and miscella.neoua map~~. 

r 
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(2) The l'ul'ljolio Sectiu ... -ORice copies of 1!>5 1uaps and colour 
specimen o£ 4-9 maps were prepared, correctious on 191 ::;beets wtJre 
completed, and 2,597 sheets were coloured by hand for issue. All 
arrears rcgrn·ding office copy corrections to Le rnnde from Xotificntions 
received to date hnve now been worked off'. 

(3) The Map Record Section.-The number of map•, iliagramo and 

other records, received for storage was 21,626, nod 17,948 maps, &c., 
valued at Rs. 17,408 were issued. Sales hy book-transfer to Government 

departments amounted to Rs. 9,159 for 13,980 maps, &c., theRe figures 
show an increase of 5,940 mnps and Rs. 1,907 over those for last year. 

Cash sales to the public amounted to Rs. 3, 725 for 1, 745 nmp•, 
an increase of Us. 415 over the amount realised the previous year. 

(4) Th• Book-Binding Section.-The section rlealt with 352 volumes 
for the Forest Research Institute and 76 volumes for the library 'of 

the Trigonometrie~tl Survey, the value renlized being Rs. 1,013, an iu­
crease of 103 volumes and Hs. 312 over the figures for last yellr. In 

addition 412 envelopes were made for Height Indicator cards und the cost 

v·iz. Rs. 171 realized by book~trnnsfer; 2,675 maps of. various sizes were 
mounted on cloth for issue. 
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111.-CIRGLE AND LOCAL DHA WING OFFICES. 

64. No.3 Drawing Office (Northern Circle).-During the year 
5 two-inch sheets out of 2I and I9 one-inch sheets out of 40 previously 
surveyed, were fair-mapped by parties and have been submit.ted for publica· 
tion. In addition to these 5 one-inch sheets were redrawn and 3 one-inch 
sheets were brought up to. date and completed to margin in the Circle 

drawing office and submitted for publication. 
Half-inch sheets compiled front mode>·n one-inch and old style half· 

inch mnps.-26 half-inch sheets, 25 of which were drawn in the Circle 
drawing office, have been submitted for publication during the year . 

. Modern material available.-There are 89 half-inch sheet areas of 
which the component one-inch sheets have been published; of these the 
fair-mapping of 24 sheets is in hand. In addition to the above, there 
are 9 half-inch sheet areas • of which some of the component one-inch 
sheet., though surveyed, have not been submitted for publication. 

Quarter-inch sheets drawn f?'Om the published sheets of the modern 
one-inch and half-inc/, maps (an<l old style maps).-During the year, 1 
quarter-inch sheet war-. fair-mapped in the Circle drawing office and. sub­
mitted for publication. The fair-mapping of 2 quarter-inch sheets is in 
hand while that of 2 others is in abeyance. 

Modern material available.-'fbere are 24 quarter-inch sheet areas 
of which the component one-inch or half-inch sheets have been published. 

In addition there are 3 quarter-inch areas of which some of the 

component one-inch sheets have not beim submitted for publication. 
Speci.al map.•.-During the year II! sheets of the Simla Extension 

. Survey, scale 220 feet = I inch; I6 sheets Mount Abu Survey, scale 1 
inch= 220 feet; I2 sheets Towu Guide and Environs Maps Surveys scale­
! 2 inches and 4 inches to a mile respectively; 2 sheets of the biennial 
survey of Delhi and vicinity map, scale 4 inches = I mile and 5 of the 
Royal Artillery Practice Camp Maps, scale 3 inches = I mile, were 
fair-mapped and submitted for publication. 

llill-shaded sheets.-33 one-inch and half-inch sheetH were stump 
•haded and submitted for publication. 

Layer guides.-Nil. 
Colour patterns and press O?'de•· l"'oojs.-Press order proofs and colour 

patterns of 8I sheets were submitted for publication. In addition to 
these the yellow and green colour patterns of 27 sheets and th~ yellow colour 
patterns of 18 sheets were specially prepared and submitted during the 
year for future reprint purposeo. 

llfiscellancous.-The traverse plots of 30 mauzas in 54 sheets, scale 
I 6 and 32 inches = I mile, of the Gonda district were prepared and 
the cost of preparation recovered from the Deputy Commissioner, Gonda.. 

For tbe purpose of reprint, the pffice copies of I97 one-inch sheets 
were corrected, brought up to date and submitted for publication during 
the year. 

The opecial village boundary editi~ns of 11 one-inch sheets were prepared 
in the Circle drawing office and submitted for publication during the year. 

The fair sheets of 46 half-inch sheets were brought up to date and sub­
mitted for reprint during the year. 
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65. No. 4 Drawing Office (Southern Circle).-During the 

year, 25 one-inch sheets and 2 half-inch sheets which bad been fair-mapped 
by partiea were finally examined and aent for publication. At the end of 

the year every sheet, the aurvey of which had . been completed during 
previous years, was submitted for publication. 

Half-inch sheets compiled from modern o11e-inch maps.-2 abe~ts were 

fair-mapped and submitted for publication, and 25 sheets which had been 

fair-mapped by No. 7 Party were finally examined and oubmitted for pub­
lication. At the end of the year 11 sheets were in band. 

Modern material a11aUabl.e.-There are 11 half-inch sheet areas 
completely surveyedon the one-inch scale but of which the component one-inch 

sheets have not yet been submitted for publication. All half-inch sheets 
of which all tbe component one-inch sheets have been so submitted have 

either been submitted for publication or are in hand. 

Quarter-inch sheets compiled f••om modern one-inch and half-inch. 
sheets (and old style maps).-3 quarter-inch sheets were fair-mapped and 

submitted for. publication. 
Modern material available.-There are 9 quarter-inch sheet. areas of 

which all component half-inch sheets have been submitted for publication. 
In addition there are 6 quarter-inch sheet areas completely surveyed but 

of which the component half-inch sheets have not yet been submitted 

for publication; of these the fair-mapping of 12 sheets is in hand. 
Special maps.-Revised edition of the Ootacamund Hunt map was 

fair-mapped. Kapra and Riijankunti (Royal Artillery Practice Camp) maps 

were finally examined ann snhmitted for publication. 
Hill-shaded sheets. -36 were prepared. 

Layer guides.-Nil. 
Colour patterns.-Wore prepared for 61 sheets. 
Triangulation charts.-6 were finally examined and submitted for­

publication. 

Photo.-zinco. work.-Number of reproductions 160 

" 
,. enlargements 

" " reductions 344 
, .. Vandyke plates prepared 187 

, , prints pulled 9,023 

Mi.aceUaneous.-58 plane-table sections of the South-West Persia Survey 

Detachment were completed as regards headings, scale, &c.; of these 52 on 
the !-inch scale were submitted to No. 6 Drawing Office for fair-mapping, 
3 on the l-inch scale, 2 on the 4-inch ocale and 1 on the 8-inch scale 

will be fair-mapped in this office. 
The usual training in drawing, typing and hand-printing was given 

to pupil surveyors and pupil draftsmen. 
66. No. 5 Drawing Office (Eastern Circle).-During the year, 

12 one-inch sheets and 5 twelve-inch sheets were fair-mapped by parties 
from recent surveys and received in the drawing office. There were also 
25 one-inch and half-inch sheets receh•ed from the parties in the previous 
year which were under examination and correction. Of these 42 sheets, 
41 were finally examined and submitted for publication and the remaining 

one has been scrutinised and is ready to be despatched. 
Half-inch sheets compiled from modern one-inch and old Bt?Jle 

·maps.-14 sheeto were received from parties in the previous year for final 

examination, 4 were received in various stages· of completion during the 
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year and 14 we•·e m~rler preparation in the drawing office. 
sheets, 14 were finally examined and submitted. for publication 

in band. 

Of these :12 
and 18 are 

fflodern materiul (u·ailable.-'l'here are 68 half-inch sheet areas of 
which the component one-inch sheets have been submitted for publica­
tion; of these the fair-wappiug of 32 sheets is in hand in the circle. 

Quarter-inch sheets compiled f•·om P"blished sheets of the moder" 
one-inch, half-inch and old style maps.-'fhe fair-mapping on II sheets 
was in hand and 2 sheets, received from the parties in the previous y~ar, 

awaited final examination. Of these, 5 sheets were submitted for publica­
tion during the year and 7 are now in band. Work on one sheet is 
held in abeyance pending completion of the component half-inch sheet 

recently surveyed . 
.Aiodern material avail(tble.-There are 1.1 '1uarter-inch sheet area..'i 

of which all component one-inch or half-inch sheets have been submitted 
for publication; of these the fair-mapping of 3 sheets is in p.and. 

A rough compilation in one sheet, cOmprising the area surveyed on 
the quarter-inch scale by a detachment attached to the Kuki Punitive 
Measures Force, was prepared and completed to margi~ by the incorpora­

tion of material from old style maps. It was submitted for publication 
and a small edition will be printed to meet the present requirements of 
the Assam Government. 

Hill-shaded sheets.-Material for 20 one-inch, 14. half-inch and 5 
quarter-inch sheets were received. There were also 15 one-inch and half­
inch sheets in various stages of completion at the close of the previous 
year. Of these 54 sheets, 47 ·were completed and submitted for publi­
cation and 7 are in hand. 

La.yer guides for 4 quarter inch sheets were received of which 2 were 
completed and 2 are in band. 

Colour patte>·iis and press o1•der proofs.-Proofs for the preparation 
of 58 colour patterns were received during the year and 25 were in 
hand at the close of the _previous year. A total number of 73 colour 
pattern• and press or<ler proofs were completed and despatched for pub­
lication and 10 were m hand on Ist October 1920. 

Tria:noulation charts and traverse data.-A special section was 

formed during the latt ... part of the year to complete the preparation 
of charts which bad fallen into arrears. The preliminary work oi sorting 
and arranging all volumes and data for areas in Bengal and Assam was 
completed. There were 18 triangulation charts in band of which one 
has been examined and will be shortly submitted for publication. 

67. No. 6 (Simla) Drawing Ofil.ce.-'fbis office was placed 
under the Superintendent, Map Publication, from 1st June 1920. 

The Army Section has dealt with the preparation and printing of 
wapo and plans for the use of the Army and other government 
depnrtme~to. 

The Survey Section bas been employed on the preparation of trans· 
frontier mapo on the one millionth, quarter-inch and half-inch scales and 
incorporating additional information on those previously published. 

68. Bengal and Bihar and Orissa Drawing Ofil.ce.-(Imperial 
Standard Mapping Section). This section has been employed as usual 

• on the compilation from modern revenue survey material and from 

other local maps, and on the fair mapping, of the preliminary editions 
of modern one-inch sheets in colouro pending their topographical 
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revision. The sheets are completed from old material where no modem 
work is ava.ila.hle. . 

To reduce the labour of drawing on the two-inch scale and the 
inconvenience of handling the fair map in two sheets all the 16-incJ> 
cadastral maps will in future be first of all reduced to th, 4-inch 
scale, deta.il to be shown will then be inked up' and reduced to the 
li-incb scale and ail maps fair-drawn on that scale. 

Of Bengal 20 new sheets, and of Bihar and Orisoa 6 new sheets have 
been fair-mapped and submitted for publication during the year. 

The section bas been accommodated in the Head Quarters Offices. 



PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

69. Northern Circle, No. 1 Party.-At the request of the 
M ussoorie City Board, an original survey on the scale of 24 inches = 1 
mile was carried out during the year, at a cost of Rs. 9,816. The area 
surveyed was 2·9 square miles, and the task involved some 45 linear miles of 

traverse and 36 miles of levelling. • 
No. Ill Party.-This party completed the survey of Mount Abu and 

leased area, on the scale of 24 inches = I mile commenced in July 1919, the 
total area Surveyed comprising some 5,076 acres, situated on a plate11u about 
4,000 feet above mean sea level, the highest point, Adhar Devi, being 4,623 
feet. The larger portion consists of cultivated and grass lands, but there is a 
good deal of rocky and intricate ground covered with scrub jungle and trees. 
The scheduled boundary of the area, which was very considerably in error, was 
also corrected. The fair-drawing was undertaken immediately the survey was 

completed and was submitted for publication in April 1920. The cost rate of 
survey was Rs. )·5 per acre and of fair-drawing Rs. 0·4 per acre. 

Sind-Sagar Pady.-Duriug the year under report, the party was 
employed on rectangulation of the Sind·Siigar Doab in connection with the 
Punjab Government's Sind-Sagar Canal and Colonization Projt:ct, in 

Miii.nwii.li, Jhang and Mu~affargarh districts, in continuation of previous 
seasons. 

Sub-division into 100-acre rectangles was carried out over the 
southern part of the tract, comprising an area of 3549·1 square miles, 
and embrttcing parts of :Miiinwali, Jhang and Muzatfargarh districts, 22,714 
rectangles of 100 acres each wei-e laid_ out and their corners·marked by 
stones. Practically the whole of the work was tested by the superior 
,-evenue staff and the survey staff. The party has now· to deal with the 
sub-division into 100-a.cre rectan;:!;les of the north eastern part of the area, 
already divided into 120 rectangles of 4,000 acres each. -This will he· done 
next field season. 

The country under rectanguiation lies between the Indus river on the 

west and the Jhelum and Chenab rivers on the east and is locally known 
as the "Thai" (uplands). The tract is a vast rolling desert of sand 
studded with hillocks covered with stunted vegetation, sparsely populated 
and almost waterless. There are scattered patches of cultivation irrigated 
from wells the water of which is generally brackish. The "Thai", with 
the exception of the central portion which is open, is wooded in parts, 

a strip of counky along its western . edge being covered by a dense 
jungle of trees and high grass. The natural difficulties of the ground 
tend to impede the work. · 

In recess the party was em played on completion of the records of 
the Sind-Siiga.r. rectangular survey and on preparation of the material 
for triangulation pamphlets. The purely temporary hands who had been 
entertained last year were given instruction in traversing, and its com­
putation, in drawing and in typing. In addition to the men above alluded 
to, 1 ooldier surveyor and 8 pupils who were temporarily attached to the 
party were given training in drawing. 

At the request of the Executive Engineer, Thai Survey Division, 
Mianwali, 49 published one-inch sheets of the Sind-Siigar Doiih were 
marked with 4,000-acre rectangles and corner numbers entered on them. 
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His further request for 12 sheets of the northernmost area of the Doah 
marked with 100-acre rectangles was ale<o complied with. 

Four indexes on the scale of I inch= 4 miles showing the field work. 
of the last year and this year were prepared and supplied to the lrriga· 

tion and Revenue Departments. Two indexes indicating the po~itions of 
stone depots on the same scale were also supplied to them. 

In addition a considerable n.mouut of miscellaneous work in connec­
tion with the proposed extension of rectanaulation in the Lower Bari 

• h 

Doab was done. 

}lo. 2f!d (Hive·rairt) PaTty.-The party continued the work o£ traversing, 
and laying down base lines. 371 linear .and 429 square miles of 

main circuits, 2,650 linear and 491 square miles of minor t.raVl'rAes 

were executed, and 458 !heodolite stations of the form('r, and llJ)!lO or 
the latter in 143 villages, were tixed. 798 corners of 2H6 squares in 8H:J 
square miles were demarcated with p·.·rmanent mark-stones on both~ bank a 

of the Sutlej and Chenab rivers in Muzaffa.rg:1.rh, Multiin and Montgomery 

districts and B,\lliiwalpur State, to serve .as basea for tlte further 8Urvey 

and demarr.ation of bonndarieR and fields in the bods of the rivers. 1,554 

plotted and 474 boundary ma&<lvis on the scale of 1/2,040, and :!4 four­
inch sheets, aud 2 one-iuch illllexes were traced and supplierl to the 

Settlement Officer, ·Multan. 15,181 pnges of field books and 3,:114 of 
set-up forming 102 volumes were almost completed. Some arrears of 

computations still remain to be finished. Besides these, 595 boundnry 

masavis were P"rtly compiled on the scale of 220 faot = 1 inch for tho 
next season's work, and 222 misceUaneous tracr~s including 16 traces 

(scaie 4 inches= 1 mile) supplied to the Executive Engineer, Upper Sutlcj 
Division, showing the riverain traverse dn.ta along the Sutlcj and Chcnab, 

1vere prep:l.r~d; all the trn.verse stations marked during tho year were 

plotterl on 36 four-inch sheets. 
The Alultcin sufJU,rbs t1'ltversing was begun at the requeHt of the­

Settlement Officer, Multiin, during October 1919, and was finished in 
February 1920. It was based on the rivemin main circuit run along the 

Chenii.b connecting it with Mliltiin fort, and Multiin City Dome. · The stations 
were marked with two bricks placed vertically one above the other. 1 ~ cor·nern 
of 6 squ:l.res were fixe1l to Elerve a!3 bases for tho future survey. Thirty­
t.hree dre8sed stones were embedded on Hi traverse stations, and on 18 

corners of the base lines. 1,114 stations w1.~re bid out and 1S9 linear 
miles executed in 5 villages rovering 20 square miles. !)5 plotted 111WidVis 

on the scale of 55 feet= 1 inch, 1~4 on the scale of 110 feet- 1 inch 
and one. trace on the scale of 4 inches = I tJ:Ji-le were supplied to the 

Settlement Officer, Multiin. 
The Gujriiawtilct town traversing was started at the reqiM:~t of the 

President Municipal Committee, GujriinwUia during February 1920, and was 
finished during April 1920, for the detail survey of the municipal area on 
4:he scale of 200 feet = 1 inch. It was connected with Shiihjamiil T. S. 

XXXVIII, Shahdnra Minaret, and the Cheniih riverain main circuit. The 
stations outside the congested area. were marked with bricks, and iuflide with 

8-inch long iron pegs with round flat tops of 11-inch radius. In all 617 
atations were laid out, 507 for the town survey, and 110 for making the throe 
connections. At the connections the stations were marked with ordinary pegH. 
145 linear, and 3 square miles of traversing were done. A trace on the er..ales 

of 8 inches and 16 inches= 1 mile showing the station•, and copy of the 

traverse data were supplied to the President, Municipal Committee, Gujrinwiila. 
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70. Eastern Circle.-At the request of the Burma Governmeni, ·,. 

surveyor was deputed to accompany the Deputy Commissioner of the Hill 
district of Arakan to survey the boundary between Ass!\m and Burma as 
decided on by the Deputy Commissioners of the Hill districts of Arakan and 
Lusha.i Hills, but as no agreement could be reached at the meeting of the two 
officers, the boundary could not be surveyed. An area of 310 square miles 
of unadministered area was, however1 surveyed on the f-inch scale. 

No. 11 _ Party.--At the instance of the Chief of the General Staff 
tho survey, on the scale of 3 inches = 1 mile, with a vertical interval of 25 
feot, was made of 103 square miles of country, on the left bank of the Rangoon 
river, between Syriam and Kyauktan, in the Hantbawaddy district, Burma. 

The country surveyed compriseo the Kondan ridge, a laterite spur of the 
Pegu Yoma, extending through the middle of the .area from north to south. 
The western elopes of the ridge descend in undulating ground to the river 
bank ; on the east, from the base of the ridge, is an open expanse of rice 
fieldo. The whole area is well inhabited, and, in the vicinity of Syriam, are 
the important refineries of the Burma Oil Company. 

At the request of the Burma Government, a aurveyor was~ deputed to 
aer.ompany the Assistant Superintendent, North Hsweni State, to point out 
from existing one-inch maps, and from the report of the Burma-China 
Boundary Commission of 1898-1900, the position of the boundary line 
between existing pillars, along a portion of the boundary in the Kokang 
district, disputed by the Chinese. The disputed boundary and an area of 20 
equare miles on the Hritish side were resurveyed, and a trace of the map 
supplied to the political officer, for the settlement of the questions in dispute 
at the Chief Political Meetings to be held on the frontier in 1920. 

71. Head Quarter Otfices.-The total ·out-turn of all extra­
departmental publications during the year for the Army, for Local 
Governments and for other Government offices are given in Table A of 
the Photo.-Litho. Office report on page 31, in the "Issues" Table and in 
Table IV of the Map Record and Issue Office report on pages 27 and 28. 

In addition to the special maps for other departments which are 
mentioned in para. 55 (IJ) on page 26, theae extra-departmental pub· 
lications include Royal Artillery Practice Camp maps and various opera­
tions and msna.uvre maps for the Army, maps to illustrate the Journals 
of the United Service Institution, various reports of Government 
officials, &c., and the usual large numbers of weather charts for the 
Meteorological Department and of the photogravure and half-tone illustra· 
!ions for the Archreological and other departments. 
' The work entailed b:f the preparation of originals for some of 

those special maps, in addition to their publication, is mentioned in the 
reports of No. I Drawing Office and of the Engraving Office on pageo 
29 to 31. 

72. Mathematical Instrument Otfice.-The manufacture of 
heliographs, prismatic compasses, scales, protractors, &c., for Military 
Departments was stopped in the early part of the year, but it has however 
been taken np again and the large balance on previous orders slowly reduced. 

Repair and manufacture for Civil Departments was taken up again and 
most of the outstanding work for the years 1914, 1915, and 1916 has been 
completed and that for 1917, 1918 and 1919 is well in h"nd so that it is hoped 
to be np to date by end of the cold weather. 

Instruments were supplied by this office to many Government 
offices, Imperial and Provincial. 
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73. No. 6 (Simla) Drawing OJfl.ce.-In ndJition to its twnnnl 
work for the Army the Army Section has prepnred maps and plans for the 
Royal Air Force, the Foreign and _Political Department, the Commerce ami 
Industr~· Department and the Journals of the United Service Institution. 
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