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NOTICE.

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

1. TOPOGRAPHICAL MAPS are published on the sacales of 4
MILES To 1 INCH, 2 MILES TO 1 INCH AND 1 MiLE TOo 1 INcH . —

(a) THOsE SURVEYED AFTER 1905 are printed in colours, in sheets
23 mNCEEs x 19 INCHES, price ONE RUPEE per copy.

{b) TuosE SURVEYED PRIOR To 1905 are printed in black only or
in black with hills in brown, in sheets 40 INCHES x 27 INCHES, price
Re. 1-8-0 per copy. ’

{¢) 4 milee to 1 inch waps are printed in two editions, wis,
LavERep and PoLITICAL, as described in para. 4, except those from old
surveys, which are printed in black and styled ProvisionNar, price Oxg
RUPEE per copy.

2. GEOGRAPHICAL HAPS ars also obtainable as follows:—

() SouTHERN Asia SERIEs, scale 1:2,000,000 or nearly 32 miles
to 1 inch, in LAVERED and PoLITICAL editions, as deseribed in pars. 4
gize 36 inches x 24 inches, price Ra. 2 per copy.

() Inpia AND ADJACENT COUNTRIES, scale 1:1,000,000 or nearly 16
miles to 1 inch, in LAYERED and PoLiTicat editions, end from old
surveys as PROVISIONAL IssuEs, size 23 INCHES x 19 INCHES, price ONE
RUPEE per copy.

{¢) INTERNATIONAL Mar oF INDIA, scale 1:1,000,000 or nearly 16
miles to 1 ‘inch, in LAYERED edition (without shading of hills), size 80
inches x 26 inches, price ONE RUPEE per copy.

{d) GENERAL Mars oF INDIA, scale 32 miles to 1 inch, in sets of
12 sheets, each sheet 25 inches x 32 inches, in LAYERED and PoLiTioAL
{without~ hills) editions, price Es. 12 per set. Maps of India on various
smaller scales and miscellaneous special maps illustrating Railways, etc "
are also available.

. 8. MISCELLANEOQUS maps are slso published as below:—

" {a) ProviNciAL Mars, on scales 16 miles and 32 miles to 1 inch.

- (b) District MArs, on scales 4 miles and 8 miles to 1 inch.

{c) CaNTONMENT AND Town Mars AND OTHER MiscELLANEOUs Mars,
on various scales and prices.

(d) ForesT Mars obtainable only from the OPFICER IN CHARGE,

Forest Mar OrricE, DEnra Dun.

4. The styles of printing of 4 miles to one inch and Ueographi-
cal maps are as follows:—

(2} LAYERED Em'r;{}ﬂ:tﬁ{i in colour§ with contours and graduated
layer tints to show altitudes, and shading to emphasize the hills. (Colour
ribands along boundaries cannot be added to this edition.)

(by PourrticAL EDITION, printed in colours with colour ribands slong
boundaries, contours to show altitudes and shading to emphasize hills.

(¢) PmovisioNaL IssUE, generally printed in black or black with hills
ion brown. Colour ribands along boundaries are added by hand when
required at an extra cost Of 2 annae per sheet.

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

6. Maps can be mounted on cloth and folded or mounted on rollors
for hanging, ete., at a small extra charge.

7. Maps approved for issue to Government Officisls on the PULLIC
SERVICE are supplied on BGOK DEBIT.

Indent forms and rules governing this supply csn be obtained on
application.

All other issues of printed maps are made on cash payment or by
V. P. P. Cash payments may be made by Money Order, or by uncrossed
cheques (usual commission charges being added to cheques on Bunks out-
side Calcutta). Crossed cheques, Hundis and Receipls for paymenis into
Treasuries cannot be accepted.

Postage, packing and V. P. P. charges are exira.

8. Tue Map Rrcorp anND Issvz Orrick will be glad to give, free
of charge, any further information.

¥



L | W Tmcxxn& Co 2 Creed Lane, Ludgate

. AGENTS "'FQ'.R_'_'-'i'HE SALE OF INDIAN OFFICIAL PUBLICATIONS.

- : L . ) - - . e epagmrerey el =
- . - Y . - -

L LGNDON.; SR
- .-A. Ctmsmnm & - Co., 19 Omnge Street,
"+ Lsiecester Square, W. . :

7 -P S, King & Son, 2 and 6 Qreat Smith -
Street Waestminster, S.W. .

R KM ‘Paur, THEXCH, Tnumn &. Co w

o 88, Carter Lane, E.C. L
o B QuArrTes, n Graff.on Streeﬁ Hew Bond
-+ Bireet, W..
~ 'Hewey S. Ko & Co 85, Gornhxll, EC.
" GrinpLaY & Co., b4, Parliament Street, S.W.
. T ‘FISHER "UNWIH, L';‘D 1, Adalphl Ter;me,

ER 4

: Hlll, E.C. ,
_ .Lcmc & Co‘, 46 Grea.!; BaaseB Streei: W C.

. ngn .um ch, ’I‘weeédale Court
N , DUBLIN ‘
. 'E. Poxsonsf, L'rn 116 Gra.fton Street.

ey o

DXFORD

| . B. H Bmcxwxm 5{? anci SI Braad S&reet

cmsmoas, o

Bnmn*ren, Bm&'f}o LTD Tﬁ:htySﬁ-aet.v

..~ ON THE OONTINENT
‘- EENEST LEKOU:, BneBonap&rte

- Pamg -- + Franee.
N Ham-ms Nrmorn 'i'ne Hague- Hoﬂsnd.

T EDINBUBGH SUCEIRN

: 'Coxﬂon, GOVERNMEKT

FOR \TAPb ONLY

LON OON.

, Enwum Stanvorp, L1p., 12-14, Long Acre

“W.C.

!NDIA

' Tnamu, SriNk & Co., No. 8, Eaplanads,

E&sﬁ Cs.!cutt& n.nd Simla.

- NewMaN & Co. No. 4, Dalhomne Square

Caleut!.a

LAL Cama & Soxs, No 76, Lower Ciroular
Road, Ca!cﬂttn =

Tazg Kmmxn, sz’ INDIAN Scnooﬁ SuprLy

. Derot, No. 309, Bow Bazar Stmz,

Calcutts, nnﬂ Baeca.

Bn Smm H GUth Biver & Soxs
Lahora. .

THACKEB &Co L'!'D Bombay
D. B. Tmpoanvau Bons & Co., Bombay.
Eresmmans, LTD Madras.

Pmrmz'ron, ){ussll.z’rz vartxs Wonks,
liaawene '

" COCKBURNS Aenxc?, Srinagnr.

Book Drxeor,

" BurMa, Rangoon.

-~ Bu‘nnui & Cu., Muzaflurpur.



CONTENTS

Pagx.
PART 1.—GENERAL REMARKS— 1.—Introduction e 1
I1I.—Administration and Personnel - |
TABLE I.—Disposition of Officers ... 6
PART 2—~WORK OF FIELD PARTIES, &c.—
I.—TGPCORAPRIOAL STRVEYS .. TABLE II.—Progress since 1805 .. 10
TABLE IIL.—Out-turmmsand coste ... il
Northera Circle R 2
Southern Cirele e 34
Eastern Circle R, |
II.—Fonesr SURVEYS. — ... Northern Circle R
: Southern Circls e IT
. Esastern Sircle .. 17
1. —CantoNMERT AND LargE-Scate Bonrveys.—No. 1 Parky o~ 18
No. 2 Party .. 18
Simla Burvey Detachment ... T ... 18
Punjab Riversin Survey Party .. 18
No. § Party .. 19
Cuntonments - 20
IV.—Taz TRIGONOMETRICAL BURYEY.— Astronomical Latitudes . 2t
Peudulum Observations e 21
Triangulation . . . 21
Tidal Operntions - n
Lovelling . . 22
Base Lines ‘ . . 28

| Mugnetic Survey T .. 28
PART 3.—0FFICE WORK— ‘

I—HErap QuarTER OFFICES .« Map Publication Office e 25
Msap Record and Issue Offics ...
TABLE IV,—Publications during the year 25

Ne. 1 Drawing Office - 30

Engraving Office e 32

Photo.-Litho. Office - 33

Mathematical Instrament Office . 33

II,—DRruRA DUN OFFICES.— ... Trigeonometrical Survey Office . 36
No. 2 Druwing Office e 36

Forest Map Office - 3P

ITI.—CiroLE 4NxD Looar DRawine OFFIOES.— 41

PART 4—WORK FOROTHER GOVERNMENT DEPARTMENTS— 45

INDEX MAPS (bound at end of Report).

1. Modern survey and publication.

2. Publication of modern one-inch series.

3. ) " modern half-inch series for India.

4, " w  Qusrter-inch ,, “

5. . ‘Indis and Adj jes” seri — 1 .
s wdia an: jacent Countries’ series, scale 1,000,000

6. . Indian sboots of * La Carte International » 1 .
. \ onale d‘l—} Monde,” scale 1,900,000

3. » ‘Bouthern Asial’ series, acale W‘

8. Progress of the Great Trigonometrical Survey.



Survey of JIndia. -

GENERAL REPORT,
1918—19.

From 1st October 1918
To 30th September 1919,

il R 3

PART 1.—GENERAL REMARKS.

I.—-INTRODUCTION.

: 1. The main parts of this report, as shown in the “Contents” on
the opposite page, are Parl —Work of Field Parties, dc., summarising
the operations of the field parties, grouped under appropriate headings;
and Part 3—O0ffice Work, which gives a brief account of the year's progress
-in the head-quarters and other offices. Fuller details of these operations
are being published in Volume XIV of the “Records of the Survey of
India.” )

2. An abstract showing theé progress of the topographical progranime
assigned to the department in 1905, may be found in Table II on
psge 10. From this it will be seen that the out-turn of topographical survey

- during the current yesr was 13,948* square miles; and that this brings
-the total progress since 1905 to 510,310 square miles, leaving 1,311,260
square miles still to be done.

8. The first Index map, at the end of the report, aliows the
progress of this topographical programme both in survey snd in publication

-in the three circles, while the remsining seven indexes show the progress in
. ‘publication of the various series of maps appertsining to the scheme, and
- also the main framework of trispgulation om which the survey of India
“is based. :

4. Table IV on page 29 gives a list of the new publications of the
Calcutta Offices during the year. A complete list of departmental publica-
tions, apart from maps, may be found in the annual * Records of the

- -Survey of India”; and lists of mew maps are published yuarterly by the
department, as well a3 in the monthly *Notes of the Survey of India.”
- 5. Propress in the Trigonometrical Survey can only bhe aswessed by a
. _study of the * Records of the Survey of India” and the special publications
issued at Dehra Dan. The General Report can attempt little more than
. & brief abstract of the lucale and nature of the different operations.

*  #This however sxcludes 3,735 aquare miles of revisien survey {grovisionsl) on scile of § inche]l mils,
and B2 aquare miles of bieanial Delhi revimon survey on scule of 4 inches = | mile,



GENERAL.—INTRODUCTION.

8. The following events are notified :—

(a)

(b)
(¢)

(d)

(9}

)

@)
- (%)
©

(6)
&)

)
(m)

(n)

{0)

Nine Imperisl Officers and five Provincial Officers hava reverted -
from temporary military duty. Tbe available strength was'
not, however, increased, owing to the necessity of grsntmg
long deferred leave.

Owing to the shortage of officers the field work of the whole
departwent was again considerably curtailed. ‘

The Survey party under an Imperinl Officer (Deputy Director
of Surveys, Mesopotamian Expeditionary Force) which
accompanied the field-force in Mesopotemia continued
survey operafions there.

The Survey detachment in charge of a Provmmal Officer
which was employed on service with the Salonika force
returned to Indis on eomp!stmn of ite werk,- and way
disbanded.

The Survey detachment under & Provxnc:a.! 0ﬁcer which wag
despatched to East Africa for duty with Field Survey
units of Royal Engineers, returned . to Indm on comple-
tion of work, and was dishanded.

A Survey party under an Imperial Otﬁcer was sent to Ea.sﬁ
Persia in October 1818, to earry out survey operations
with the East Persia Cordon Force. The majority of
this party returned to India in June 1919, leaving behind
a small portion of its personnel from which a separate
detachment was formed under & Provincial Officer to
complete such exirs survey “work as _might be found to,
be required by the military authorities. )

A BSurvey detschment -under » ' Provincial Oﬁoer was dee-
patched fo carry out survey operations in the neighbour-
bood of Bilshire {Persia), -

A Survey party under an I:n;sanai 0&0&: was aeat to
Peshiwar for duty mth the forees operntmg agsmst '
the Afghins,

A Survey detschment under a Provincial Officer was sent to
Quetta for duty with the forces opera.tmg sgamst the
Aighins.

A Survey detachmenit under s Provincial Oﬁcar was formed

for duty with the Kiki Puvitive Force.

Lieut.-General Sir W. R. Marshsll, £.¢.B,, Ecs1, Gomma.
ing-in-Chiof, Mesopotamian Expeditionary Force, in his
despatch dated the 1st October 1918 wrots as follows ;—

* Surveys and the Map Compilation Section have always risen
“to the occasion, and have continued to prodnoe a
“large output of admirable work™.

A competilive examination for admission to the Provincial
Service was held in July 1919, There were 30 ecan-
didatea for the five vacancies, which were duly filled. |

Recruitment for the Upper Subordinate Service has .been re-
opened, and 7 probationers were nominated by the
Surveyor General in September 1919,

The total pumber of meps issued tontinues to sbow an
increass due in part to the operations on the North-West
Froutier. The steady increase of issues of maps to private
individuale in aiso noticeable snd very satisfactory. =

There has beon a marked increase during the last few years
in the demund for surveys on large scales. other than for
ordinary topographical purposes.



GENERAL.—ADMINISTRATION AND PERSONNKL. 3
AND PERSONNEL.

7. The actual cost of the department for the financinl year ending
31st March 1919 and of the two previous years is shown bhelow:—

IL—ADMINISTRATION

rd

1916-17. 1917-18. | 1918-19. | REMARRS,
. ]
Re. Rs. Ba. &
@rors actual cost ] 3293008 | 033205 | 35.99.116" | Theas figures
. . . : are not Snal.
Deduct receipts and vredits 14,79.353 17,538,788 17,25,608" i
Net actual cost 18,13,854 22,74.400 18,87,510" ’

8. Colonel Sir S. G. Burrard, K.C.8.1, RE, F.RS, administered the
‘department up to 15th March 1919, except for a month during which he
was on leave, Colonel Sir G. P. Lenox-Conyngham, kt, RE, F.RS,
officiating for him. . Colonel C. H. D. Ryder, c.LE, D.3.0, RE, administered
the department for the remainder of the year.

9. In the Imperial Serviee Colonel Sir 8. (. Burrard, K.C8.1, RE,
F.R.S., retired; Lieutenant-Colonel’ F. P, Nosworthy, p.s.0o, Mr., RE, wns
transferred permanently to military duty. The number of Imperial Officers
remaining temporarily on military duty on account of the war at the end
of the Survey year is 12. Colonel R. A. Waunhope, c.B, c.M.0., C.LE, RE,

~ {Retired), vacated his temporary appointment in the department.

Commissary and Honorary Major C. J. Arbery, M.B.E, Oflicer in
charge No. 6 Drawing Office (Simla), has been retained in the service
after the age of 55 years. Mr. H. G. Salmond, late R.A.F., hus been

= deputed to this department to assist in experiments in producing maps

from aeroplane photographs.

x In the Provincial Service Mr. P. R. Anderson died ; Captain W. P
Hales, 1.A.R.0., also died while on active service in Persia. Mr. Syed
Aulad Hossein, Khan Bahadur, and Mr. J. A. T. Haddock, the latter of
whom was employed under the Governwent of Burma, retired; Mr.
T. W. Babonau was dismiesed. Mr. B. M. Berrill hus reverted from
deputation under the Government of Bombay. The number of officers of
the Provincial Service on deputation to military duty at the end of the

Survey year is 9.

In the Upper Subordinate Service two officers retired, one of whom,
Mr. Lal Singh, Rai Bshadur, was later re-employed; ons officer was
iransferred to foreign service under the Civil Commissioner, Baghdad;
one probationer was confirmed and three promotions were made into thia
gervice from the Lower Subordinate Service.

The total strength of the department at the close of the SBurvey year
was 44+ Imperial Officers, 109} Provincial Officers and 52 Upper Subor-
dinates besides specialists, clerks, lower subordinates and menials.

10. A Special Burms Forest Survey Party asnd a Simls Survey
Detachment were formed during the year in addition to the field service
parties or detachments already mentioned. '

The Punjab Riverain Detachtent was raised to the status of a

Survey Party.

4+ Inclading 12 officers on temporary military daty.

.

1 Including 9 officers on temporary military duty, but exclading officers re-employad and on deputation

to Local Governments.
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11. The following Honours were conferred om members of the

. department during the year:—

Colonel G. P. Lenox-Conyngham, R.E., F.B.S..

Major R. H. Thomas, R.E.

Major H. J. Couchmaa, M™.c., R.E.*

Major J. D. Campbell, r.E -

Mr. T. A. Ferrier, Officer in charge, Mathe-
matical Instrument Office. B

Brevet-Lisut.-Colonel C, P. Gunter, R.E.*

Mujor M. O'C. Tandy, D.8.0., RE

Mr. J. McCraken, Exfra Assistant Superin-

Knighthood.—

Companions of the Dis-
tinguished Service

= Order.—

Commander of the 0?‘de-r
of the British Empire.—

" Officers of the Order of
the Britwsh Empire.—

Meambers of the Order of
the British Empire—

Awarded tha Order of
St. Anne, 2nd Ciass,
" with Swords.—

Awarded the Order of Brovet-Lieut.-Colonel

the White Eagle, 4tk
- Class.—
Promoted o  Brevet-
Lieutenant-Colonel.—
Promoted lo Brsvet-
Major.—

Mr. ’W H Stroung, Extra Asszstant Superin-

The late Acting Captain W. P. Hales, IARG
Extra Assistant Superintendent.

Brevet-Lieut.-Colonel
D.5.0., R.E.

C. M. Browns, c.MG.,

H. Wood, R.E.*

Major R. H. Phillimore, D.8.0., R.E.
Muajor 8. W. 8. Hamilton, p.5s.0, RE.
Captain C. G. Lewis, R.E.

Mentioned in desputohes.— Colonel C. H. D. Byéer, C.LE., D.8.0., R.E.

Lieutenant-Colonel G, A. Beazeley, n.8.0, R.E,
(third time). '
Brevet-Lxeut -Colonel H. Vvoou R.E., {third

Major H McC Cowie, R.E.

Major E. T. Rieh, c.LE., R.E

Major M. O'C. Tandy, ».s.0., R.E., (second time).

Major R. H. Thomas, D.5.0., R.E

Brevet-Lieut.-Colonel R. H. thlhzzzore, D.8.0.,
R.E., {twice during the year, once in 1916,
altogether thrice),

Major M. X.
{second time).

Major H. J. Couchman, m.c, R.E (second time).*

Major J, D. Campbell, r.5*

Lieutenant-Colonel F. P. Nosworthy, b.s.o.,

M.C., RE., {twice during the year, alto«ether
8ix txmes)

T. Captain H,
Superintendent.

Mr. D. K. Rennick, Extm Assistant Superinten-

MacLeod, D.8.0., mMc., RE,

. B. Bimons, Extra Assistunt

Mr. A J. Booth, Extra Assistant Superin-
tenden% (second time).

* Hunour sonferred during 13718,
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;,‘Mentwneti *m despatchas Mr. F, B. Vandyke, Manager, Litho. Section,

(csmtd ;— .7 . Photo.-Lithe, Office, Calcutta.
S . Mr, Jamna Prssnd, R.8,, Sub-Assistant Super-
" intendent.
- Mr. Hamid Gul, xs., Suh-&ea:stant Superin-
“."" tendent, (second time).
. . Mr, Anpada Prasad (Ghash, Sub-Amstnnt
- Superintendent.

_ ¥r. Lalton Khan, L.D.8.M,, Sub Aaalstmt Super-

" intendent, (third time).

. Mr. " Abdul . Latif Khan, Sub-Assistant Szzper-
- intendent. .

E : ' Surveyor Mubhammad Nasir Khan.
_"ﬂ:?’aile of Khm Ba.haduh— Mr. Asmst- ullah’ K,han, x.s, Extrg &sazatant
P Supermtandent
-.;".T%tla sf Rm Bahezdwa- " Mr. Girindra Nath Mnkher}i, r.8, Head Clerk,
D .. Mathemstical Instrument Office, Calcutts. '
. j.T-ztl& uf thm Sa.k*zb—- ' Mr, Hamid -Gul, Sub-Aesistant Superintendent.

thle of Rai Sahzb—-: 7 Mr,. Nanak - Chand Puri, B.A, Sub-Assistant

“.- - Superintendent.
Awae-ded the Indmcm .D%a M.r * Laltan Ehm ‘Sub- Assmt,anf. Snpermtan-
tmgmsked Smm - dent,, - -
Meé{ai— o A Surveyor Gl:miam Rasul Khan.

: Tt - Burveyor Mubsmmad Abdul Azim.

Szlvsf Efzda,f ff}?‘ Ecmg Sergeant F. J. Wesver, (India Miscellaneous -
" service and. good ‘eon~ - list), Draftsman, No. 8 Draw;ng Offics
. 'c'luct-—"_ AR - (Army Section).. : :
. Bervices bv'oug}at to noﬁm Lleﬂt -Colonel H. H. Turner, B.£., Superinten-
L of the Govcrmni ef ‘dent, Map Publication, Caleutta,

Indm—-— e ‘Mr, T. ‘A, Ferrier, G.B.E, .Officer in charge,

» S SRR - Mathematical Instrument Office, Caleutta.
R < "Hr '8, Woodhouss, Works Manager, Mathe-
" matical Ins’arumentv QOffice, Calcutia. '

Hr 8. Colquboun, Assistant Manager, Lithe,,
e FRIET . Photo.-Litho, Office, Calcutta. '
_ 2 The foﬁomg ‘table shows the distribution of officers durlag
the" year, ~The namee of officers on ‘deputation to Local *Covernments
. -';_“) or military dnty or absent on mﬂitary duty followed by lesve through-
. "out  the year are ‘omitted ; the names of officers, other than officers in
: charge, on leave, military duty, or {orelgn semce, finrmg ihe greafer
Ty part*'af i.he year a.re alsa ‘omitted




GENERAL.—ADMINISTRATION AND PERSONKEL.

TABLE I—DISPOSITION OF OFFICERS, 1918-19.

) Colonel Sir Sidpey G. DBurrard, E.C8.1., R.E, F.RS, to oth

' ; ¢ ?Jecemiier EQISY and from 5th January to 15th March 1519,

Colonel Sir Qerald P. Lenox-Conyngbam, kt., R.E, FRS,

SURVEYOR GENERAL OF INDIA— m§rﬁcia§;ng. from 6th December 1918 to 4th Janmary 1819.

* [ Colonel C. 1i. D. Ryder, clt., 080, ¥.E, from l6th March

: o 1919 (Ofliciating to 15th September 1919). o
- wer
Imperial Officers, Prom'facr'ai Officers. Upper Subordinules. Subordinates, Je.
t Liout. Onlrmel A, Mears, LA, ..o e snbisrisss s nes o asssstoensts ben s £ere :
s‘g‘éeg:r General's Captain W. E. Perry, M.6., B.B. ) -
wing Major C. 0. Arbery e menins Mr R. E. Sauholle. .. ouiovs serssmssesssarssssssssmscsmsocss sommmsarssns 50 Draftamen, &o.
N%ﬁeg ngmls. g i n A.do A, Druke, p.o.u. A :
mia. . 8. D. Bydor, .1.2,, Mr. 8. 8. McA'F. Fielding Mr. Hoyat Mobammad, £.6.° " 88 Surveyoms, &o.
Mewp;;;t 1 Bur- Colonel € b0 .k ., C Weat _ " Nanak Clsnd Pari, i
vey ¥y Bt..Colonol F. W, Pirrie, c.M.a., .. B. C. Newhnd S Tsa, e,
Colonel C. ¥ Gunter, . B. % Sommie e 2o e Chands Mukorios
Bt.-Lieut,-Colonel C. P. Gunter, , . K. Renni in nkerjso . )
t :m‘ o 0.B.E., i.:. ,: D.H. Lum . :’, Annada Prasad Ghosh ,
Major E. T. Rich, .1k, B.B. ,, J. McCmken, W.RBE. , Ieltan Khan, 1.D.8.4.
v+ L. C. Thuiller, 1.&. ss F. B. Kitchan 3y Abdul Latit Kimn

v La (3, Crosthwait, 1.£. o A.d. Booth
Mr. 1. doGemaff Hunter, K.i. o 3. C. Bt. €. Pollett

Mnjor A. H. Gwym, 1.4, 3 XNarendra Nath
Bt.-Major C. G. is, B.2. Ghuokerbutty, £.0.8: )
. s+ A. F. Marphy - ]
Bast Africa BUIVEY ... cmoms MPe A J. A, Drake, 0.C.M, Mr. Bam Praand, B8 eoovcenene 6 Surveyors.
Detachment. : ~ ; ‘ ‘ : .

SUPEMNEI?g&gE;igﬁ } Lieut.-Colonel H. H. Turner, &.2.

( Imperial Officers. . Provincial Officers. : Upper Subordinutes. Subargg:a?ea, ge.
Map Publcation .....cwommmecmoniio LT e
Office, Calcutta, : . : S : .

No, 1 Drawing Major O. H. B. Trenchard, B Mr. P. WillIsng ..o cooeoomeonscron i o cmrmemeenee ot cariosssncsscs s s srssses
Oﬁiﬁe, ﬁﬂr RB{}Ol‘g - n JKﬂnmh&Pmmd - N . N .,

and Issue Office and " ematalial Kb vl
p oallalh Khan, K.B. . .
Engraving Offlce, : ’ » P:;:l Na{i zSur ! T *
Caloutta. + L. B, Fits.Gibbon L : ,
_ X o A A Grabham - : . : o .
o T.P. Kichen - - - - LR,
w H.T. Hughes ] . T, .
» B Hié’.séxg:irﬁeld N ‘ R
i o, - . . C ..
Photo.rLitho, Major P do M King, BB o 0 eeeeme e oo emesa Fr v eveeemsoesean e
Offics, Calcutta. ‘n A H.Gwyn,1a. . : S , -
Mathematical In- Mr T. A, Forrier,c.0.1. et e et et heaeeeirer e reees e aetteAr et e rre et e re s e e
strument Offios, i i
Caloutta. ;
&Bgnga.l &D Billlﬁ.r e emerearnare en v smsen e esioneee MiE. PP, Sitopson <t e rraieenae
rissa Drawin . - §

Office, Imperi

Standard Mapping :

Bection). : > , & -
SUPERINTENDENT, { Lieut.-Colenel E. A. Tandy, 2.E., up to 29th November 1918. :
NORTHERN CIRCLE { Lient.-Colonel R. T. Crichton, €.1.B., i.4., from 80th November 1918,

, Imperial Officor Provincial Officers, Upper Subordinates.. Lower" -
| p 4l . )fficers. ' 2pe & Subordinates, de.
No. 8 Drawing -.ovewememaion e Mro Lo A Freeman.....coe Mr. Imam Din...c e cvevcirionen:. 280 Barveyors, &o.
Office, Mussoorie. » E.B. West - ' : Co
. » . K. Rennick . .
s L Willisme . .
No. 1 Party Bt Liewt.Colonel & . BB R Ur. Pa |
Q. 33 e t, -Lieut.-Colon . A. Mr. H, H.B. Hanby ......... Mr. Paras Ram .. ..ccoovievecvunnns .
Punjab and  Central _ MoHarg, 5.8.0., B.0. G LE Rae DT Ipmns Prasd, na. 34 Burvoyors, &o
Fadia. Captain W, E, Perry, m.c., .2, ,, A. M. Talati, L.e.x. w vagdessh Prasad Vastav '
. s R. Q. Haooson 5y Mubammad Ehan . o
. w . A. Norman : . . ‘ :
NO’. 2 Party,_ ........... Mujor R. Foater, L. ........oco... Hr. H. P. B, Morton......... Mr. Lakshmi Dutt Joshi 23 Burveyors, &e,
Usnited  Proviness  and » 4. A. Calvert yy Ghulam Hasan .
Idhi Prm*mco: . » Duoni Chand Puri "y Daulat Ram Vohra, : : .
No. 3 Party,...... wrrey oo M H, H B, Hanby ... Mr. Pams Ram...................." 81 Surveyors, &e.
eited  Provinres and » B. M. Berrill a Awir Abdul Salam Matlob -
Punjab. . w 4. H. Johnson . : Ahmad

Mogimuddin
No. 4 Party,............ Liowt.Colonel E, A. i ‘
failed Pm‘!?;:‘”‘ RE . M’; B PRI EIAEA AL AR R Ay a ) FYTTToTee " wa B Gierh.

Sind-Sagar Party, .. ... . Mr. Dhani Ram V i Sn
d-£ (et e e ey es e ae s e reeore ML armon .,,... Mr. Chuni Lal Kapor ............ Earw, &o.
Panjobh, ) w 4 U, C. Lears s Nabidad Khngn: lg Iﬂe:lyo%'rﬁm
A, M. Talati, t..c.E. * atall,
. ® gbdni ‘Ifgg:m, B.A,
1 . ” OyIm m - i
R&Err:m Burvey .. ..ccininin Mr. Mays Das Puri, .8, ... Mr. Parne Ram............... 73 Barveyory, &e.
Far ?“ . . » Ram Naravan Haetir
njab, " %Qgshl?)ih]:u% Joahi
Simla SUrvey Dov e, m . Yidys Dhar Choprs
taohment, e M0 W, HL BHODE, BB e s cnnstnn comns e crsrernesnen 11 Barvsyors, &o.
Simda, )
Eastern Pergia Lieat..Coleael H. L. Crosthwaj ) .
- 2 de wait, Mr. P. A, T. Konny............ Mr. Mohammad Huosai
Survey Party, B2 BB Weet " Mobammad Emm!nm 3 Sarveyors, &.
v L. Williame S Shib Lal
. g.JE.GR: Cooper »: Afrax Gul Khan
North-West Fron. Ma; i RO R
1 . jor H. Mo, © X T
tier 8 ¥ Party, Beidajor C. G, ovwie, !‘;. . H;.r % g %}1:;& ........................................................ 9 SBurveyors, &oa.
3. A. Calvert
Quetta Survey De- .o s ;
ont Y s B B J Grice ... Mr. Shib Lal .. .......c.oneeeo.. 8 Surveyors.
Biriand Surve _—
ey e ¥ Do~ s ME. L. Williams srcmrararerer ME, Afrag Gul Kl ............... 8 Scrveyors,

n G. A. Normaa
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TABLE I—(Continued).—DISPOSITION OF OFFICERS;}Q!BJQ.

SUPERINTENDEN Colonel T, F. B. Renny-Tailyour, ¢854, #.x., up to hth March 1919,

Major L. C. Thaillier, 1.4, from 6th to 25th March 1919,
SOUTEERN GIRC Lﬁ Lieut.-Colonel W, 1§.?C0!§stnenm‘ R.E., from U4th Marcch 19190,

Imperial Officers. Provincial Officers. Upper Subordinates,

No. 4 Drawing .wooumccsmonoowocssene M0 3 B Nicholo .o Mr. B, V. Narnyuoa Rac .,

Lower
Subordinates, 4o,

wresees 37 Dimflamen, &o,

Oifice, Bangalore, - s F. P. Walsh
No. 5 Pal’ty,,. Mﬁjér L. 0. Thuillier, 1.4, ...... Mr, V. W. Morten ._....... Mr. P. K. Venguavatnl . .cninee 83 Surveyurs, do,
Central Provinces. 3 o . - Haji Abdul Rahim, X.8. e amedar Kioudilkar
S - s F.O. Pilcher »n Moad Klhan
No. 6 Party,.. rrestarsnan srmrrasns e ssmnnrmsnrsmnoners M¥ . O'B. Donaghey ..., Mr. Flmath Batta....ceeieen 33 Burvoyors, &,
Bombay and Hgé&a?m&. . . w B A, Moyor . K. Maudsnos york
i . Munmshi lal, B.4. u R, N, Rotessn, B.&,
P e n N8, Hariham Iyer
No. 7 P&l’by, atrnesagnl sresseseensserseeeresmsarsonrone sessonsece. ME. WL ML Gormm wewnns M1, Pulin Behatt Roy..oocn,e 18 Burveyors, &c,
Madras, . u C.E. C. Frene
. » H.EB. Szmons
o F.W. Smith
) n M. 8. Ganesa Alyar.
No. 8 Party,.... rreese dermresrermserneerensese s smenssensamnere. ME, Wo M, Gorman _...... Mr. K. Namyanasrami Chott] 37 Sarn;erl, &o,
Madras. . ' »w C.E.C. Freneh s H. Narssimbamurti Haa
. i . - n M. Mahodewa Madaliar, ,, Shaikh Mubammad Balik
’ . . W.A.
NG. 20 Pa.rty......... . ....., Mr. B. R. Hughes ............ Mr. Dharmn., = "898 Survoyors, &5,
Canfonments and Mili- ' . . » C+E. C. French o ditemirs Mokan E&Eﬂqi
tary Stations in the 5th, ' . o o & D Jackeon
&th and 9tk Divisions. . L :
Trammg Sec%xon,.,. Ccerererineen ceertrenses siecen s semanraes Mr, 8, F. Norman ..o M!. Huri Rats Chandres 11 Barveynes, Ao,
Egsore . ) dogalekur, sud i
Balonika Survey veesirnaranrusrani inesas seransanesss aprarenss L aﬁ)t. B. Bimons ...... Mr. Jomna Pramd, B.8. ........ 14 Burvoyors, &e.
Dstachment. =~ Mr. B. T. Wyatt

South-Weat Perma "....m Fu B GIBDb...oevecirres erceessinssbossessonsts s cesssens ans
Survey « Detach- - S
ment.

w8 Burreyors,

%{i%%%g}g ECNI%.)GEIIE ’ }-;Lietzt.-(}oionel C. L. Robertson, :M.G., B.E. '

- Imperial Gfficers. Provincial Gfficers. . - Upper Bubsrdinate.

NO. ' 6 DIBWIRE woermrrremsemmsenessrssesssesssserees ME T T B WHHOD vt cvsete o ssseemssmasasessmvsss e ons

OCffice, Shillong... .. » PramadsmnjacBRay,2.8.

. arty.. oo '..,.,..,...i.,...........,'......"...-,....‘.,. Mr. B.J. ’Bigzie,....:..,...... Mr. Amsiya Chamn Ghoesh
No.9 PBeﬂgayi- : : . A.B. Huoter 1 Gopal Lal Mitrs
' 4y Amar Krishua Mitrs

T. Hughas

H
M. GC. Pettors......... sarare Mr. Dhirendrs Nath Baha
W. G. Jarbo sy Ham Pressd, B.8,

H. H. Creed » Bhamba Ham

A et s "
' . Q. Pics g '

Lowsr
Bubordinates, &e.

= 24 Barveyors, &,

+-+ 38 Burveyors, &0.

27 Burvoyors, &c.

No. 12 Party,...... .. Captain F'. B. Scott, L.i...e..... Mr. H. W. Biggie............... Mr, Girija Bonker Bagchi......... 35 Barveyors, &0.

- » E.G. Hardinge
Assam. . s PramadarsojanRa ,a
s Prfoils Chandrs

,,xﬁﬁqxhc&nx.t.

*

Snecial Burma e oo s romar s e M. 8. W. %gﬁs}an.,’ ...... ... Mr. Bhabe Ram e .n...on
orest  Survey - » WG dur
Party, :
Upper Burma. .
K‘-nki BUTIVOY eecrccrersismsmtmrsmesos shermt s anane Mr. H, T. Bughes ......ccocee corveerreertonsacsoessmranrensan oes

Detachment,
Aszums. |

w 9 Snﬁqeﬁ, &o,

wesse B Barreyors,
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TABLE I—(Concluded).—DISPOSITION OF OFFICERS, 1918-19,

SUPERINTENDENT OF THE . . \
—Colonel Sir Gerald P. Leoox- .y B.B., 2.B.6,
TRIGONOMETRICAL SURVEY } Colonel Sir Ger x-Conyngham, st., 3.8., 2.2.6

. .. - Lotwer
Imperial Cfficers. Progincial Officers. Upper Subordinates. Bubordinates, do.
. Y ( Aftached } :
Buperintendent’'s  M: H. (0. Sulmond (on doputs- Mr. B. A. Charrier. e was s ‘ ‘
fHce. tion from Esstern Bengal ,, C. B. Mcinnes . .
Bailway), ) ) - .
Computing Office  Major H. Mo(. Cowie, E.X. ... Mr. Hanuman Prasd......... My, Sarat Kamar Mukerji....... 48 Computers, &o,
P & s ©. ¥, Thompeon, 1.a. n Karuna Enmar Das, 5.4, T
No. 2 Drawing Colonel B. A. Wanhope, ¢.B., Mr.C.C. Bymae.........c0cn Mr. Ram Singh, B.8. ....a ... .. 165 Druftemen, &o.
Office and Forest Mo 7. ﬁuie LB RE 1 %s%nl?;rs:ﬁiax,ni. +s dugal Bebari Lal
sjor ¥, J. M. B.B. ashong ;
Map Office, Debra X&) ing, "y MeCraken, w.5.x.
Dun. » T F. Kitchen
: » Baj Bahadur Mathar,
. Bk .
No. 13 Pﬁﬂy esnres qur H, MoD. Cowie, BB vuises . v a8 Oomputers, &o.
-difmam&‘-‘ M, 00, dey, D.5.0., _ .-
‘ O.BE, BB - . , .
Bt. Haéer(} G.L-ﬂ!lt,ll. : i .
Major . Thompson, 1.4, ' . .
No. 14 Party,.oveseee Ht}or H. MoC. Cowie, B.B..cocos «ne S S i Clerk.
{ #endulum j C. M. Thompaon, LA, X ) ) i
No. 15 Party,......... Ba;orn. H. Thomus, D.8.0., Mr. H. Q. SAW i cosorbasemaserconmssssecsssseremianners | § Computes
(Triargutaiong. Ex ,, C.B. Molunss _ \ omputers, &,
R. Foster, 1.4, 45 Abdul Karim, 8.4, - :
B&-Ziqar C. G. Lewis, g.2. . : .
No, 16 P ereeresenss M. ©. 0. Olienbach ......... 20 Compnters
(Tidat).' . o . Byed Zille Hamsain, X.5. . omputers, &,
No. 17 Party,......n. cremsension Mr. H. Q. Shaw.....ceens M Ksm Kumar Das, 5.4. 13 Computers, &o..
{IMHS;{;. . n O.N. Pashong . » Satish Chandra Mukerjee P ’
o D.H. Lums .
. - .}'. Mc{}mien, M.BE
» T. F. Kitchen
..n EB GMM s °
» Narendm Nath ) '
Chuockerbutty, 5.0.8. . .
No. 18 Party, ..ot 1 N wrw M2, B O.J. Bond, V.0, .. Mr. Bidha Bhoms Sheme..... § Maguet ‘
(Bagnchc'}. . . o » XNikunje Ron;on - ;‘sg!r;eert:. . Ob-
mﬁ&i‘ o 12 Compnuters, &o.
No. 19 Party,........ Colonet Bir Gerald P. Lenoze oe........ 3
( Bass Line). Conynglam, Ei., B.0., ' i « 1 Oleck. ]
X

Major H. MoC. Cowle, B.1. .

BL-Lt.-Sﬁi&nel A A, heiiarg,
D.8.C., BB,

Major C. M. Thompeoz, 1.4.
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PART 2.—WORK OF FIELD PARTIES, &c.

L—TOPOGRAPHICAL SURVEYS.

13. The two following tables show respectively .the progress -
of the topographical programme assigned to the department in 1905
and the out-turns and costs of different parties during the year under
report. They are followed .by brief descr;ptwns of the work of eaeh-
topographical party. '

In 1913, the Becretary of Btate sanctzoned 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 scale and
consequently accelerate the rate of progress of topographical surveys shown
in Table II below. In order to give a better idea of what, work actually
lies before the department, it msy be remarked that of the area remsin- -
ing for survey obout 588,000 square miles are hkeiy to be surveyed on

the half-inch or sma}ler seale.

Table II. -—Progress of Topograph:cat Su rveys s:nce 1905.

Survey yeur : Soales of Burvey. ﬁgg’i}? Szt::{lﬁzm Ecs::z?:‘n TéTALs.
| 5q. mites. | q. miles. | 8g. miles. | Sg. milés.
1605-.006 Mostly 2-inch end i-inelh . 8,278 1,880 ; "10,823 | 18,260 E
1906-07 dito .| 7519 | 7868 | 8659 | 28,844
" 1907.08 ... dito | 148% | s2ee. | 12481 | ssorr
1968.09 ditto | 18824 | 12528 | 11542 | 42,602
1009-10 ... | Mostly l-inch o1 28888 | 13882 | o786 | 4s101
1910.11 o 2598 | 13171 |- o218 |- o017
1011-12 ditto o] 23852 | 9116 | 10854 | 4se
1912-13 Mostly 1inch and d-inch | 28192 | 13,840 | -11886 | = 58,977
1913.14 ditto ] 25052 | 15884 | 14800 | 55788
1914-15 ... ditto | 12884 | 10288 | o056 | 86676 -
1915-16 -~ ditte | 8168 17218 6981 | 82,842
191627 ... ditto 11689 | 11888 | o718 | sezso
1917-18 ... ditte | 4202 | 12181 | 8398 | 24770
1918-19 ditto 509* | 7.263 | 6,176t | 13,948
Total areas completed to date  ..|212,310 | 162,430 |135.570 | 510310 _
Approximate areas for the Whole|750.000 |542.800 528,800 |1,821.600
Approximate areas remaining for|537.690 |380.370 |393.230 [1.811.290

* Bxeleding 83 square milea of biennial Delli revision survey on seale of 4 inches =1 mile.
% Excluding 3,78% muare wiles of revision survey {provisional} on scale of § inch =1 mila.



WGRK OF FIELD PARTIES, &c.~TOPOGRAPHICAL SURVEYS.

Table IIL—OUT-TURNS of PLANE-TABLING and COSTS
- of Topographical Surveys, 191819,

CionTa OF

” OUT-TUERNS SURVEY
OF PLANE. INCLUD
: TABLING. 2 IRy
i MAPPING.
. - PARTY and LOCALITY. Arcas R
i : onsce:;h Total Coat- REMARKS,
Character of Country, Seale and Class of Survey. of each casls. | Tates
R o | Class, } .
KRs,
Sgq- miles, Es. per sy,
S S e il
'No. 1 Party—United Provinces, Punjab, Oentral India. N%?géiL%RN
O;am undulating mastly cultivated l-inch Original Survey \Ilhtary 82 ; . .
couniry with few hills. i
Open undulating mostly cultivated 3 inch Original Survey Military 188
country with few hills, .
Flat valley intersscted by usually S-inch Ongznul Burvey Militay a5 76,152 | Indoter- | () The arces  mur.
dry water courses betwesn Iagk . minnte ;:fiﬂl;*”f;;“;:’::’
- ranges af hills. . o entuiling auvh
Lnrge-Sca.ia Surveys [ costly moves, that
. it is {mposmble
to asrive Bt 0
rational  vost.mte
for  the  petwal
work of sirvey,
Ne‘ 2 P&rty—Uméed ‘Provinces, Dei?ss Provinee  and
‘ Rajputana,.
Low ros?sy Fu?.la _and oultivated é-meh Rewsmn Snrvey . a2 l
plains. 74,550 | Indoter- | (&) Inclodes Ra.
' Large Scale Surveys . ’ ”55{&) n:i:::; jis ¥4 debitablo fo
fay  Rajpuians  and
. Ra. l'.hti ;itil;tmisi;
t ot t
‘ I:caloﬂ r, b
- No. 3 P&z‘ty—Uméed Provinces,
Woad&? hills o . &inch Original Simcml Forest 189 92,0561 | Indeter. [ (0] Inoindos Ha.
S Survey. i minnte | 18430 debitahis
el to Forest Depaet.
wment, U, P,
e C{}St- {édeger-
’.EOTALS Nea.mmr CrroLE:— 591 sq. m. Re 241,768 [ . inate.
Ba. miles. § - i SOUTHERN
! | ’:‘f . OIRCLE.
No. & Pa:rt-y——ﬂenifaz Provinces. .
Well-wooded kills and cultivated 1-inch Original Survey i 950
plaina. . } G5.112¢dy  38°3 {(dy Exscindes fia
Wooded mtneate Iniia ... 1-inch Revision Burvey .| 468 ‘ 12,104, comt o
. . H {-iueh  mappise,
» ; und ':li. FInbi, oot
No. 8 Party—Bombay and Hyderghad. H ot inch woapping.
Undulating and culbivated . ¥-inch Original Barvey | 118 i :
Ditto ditto . 1-inch Original! Survey 274 w282 | 339
Ditto ditio ... 1-inch Bupplementary Survey. .. |1,870 |
Wooded hills 1}-inch Original Burvey we| 287
No. 7 I_’arty—Madms. :
Varied, mostly open plaine - ... l-inch Original Sarvey .. 2,226 } i '
Open, scrub jungle ... 2-inch Original Burvey T 66284 | 251
No.8 Pa,rty—ﬂfadma ;
Wooded intricate hills,undalaf- ... I-mch Supptemtntary Survey . ;i,‘}sg 1 f
ing and cultivated. i e3m2sir 021 f'! ;&“md‘t‘ H-.
Wooded hills .. 1-inch Revision Survey ... 42} [ o A
i

’I‘OTALS,. SOUTHERN CIRCLE— 7,263 sq. m. Ra. 2,63,401

Cost-
rate 348
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PART 2.—WORK OF FIELD PARTIES, &c.

S 1n

{ —TOPOGRAPHICAL SURVEYS.

13. The two following tables show respectively .the progress -
of the topographical programme assigned to the department in 1905 .
and the out-turps and costs of different parties during the year under
report. They are followed by brief descriptions of the work of each
topographical party. B ) o

la 1913, the Secretary of State ssnctioned s scheme for the reduc--
tion of the scale of survey of certain sparsely populated aress of India.
This will greatly reduce the area of survey on _the one-inch scale and
consequently accelerate the rate of progress of topographical surveys shown
in Table II below. In order to give a better idea of what, work actually
lies befors the department, it may be remarked that of the area remain-
ing for survey about 588,000 square miles are likely to be surveyed on -
the half-inch or smaller scale. * 7 '

Table II.—Progress of Topographical Su rveys since 1905.

Survey yoar. :  Secales of Survey. Ngg’:;f ' Sggﬁ:fn Eg:ﬁ?f 'T{;?ALS,V
| 8. miter. | 5q. milss. | Sg. miles. | Sq. milés.
190506 Mosily 2-inch and l-ino'h . 8,278 1660 | "10,822 . 38,2613(
1808-07 ditte . 7519 7.066 | 5859 "'23.3‘441 ‘
' 1907-08 ditso | 14580 | - wgse | 12481 | seor7 -
1908-09 ... ditto 18824 | 12,526 | 11542 | 42602
1009 -10 Maostly 1-inch .| 2388 | 12882 o736 | 48101
1016.11 ditte gre28 | 18a71 |- e2ie | 4917
1011.12 ditto A asgse | ea1s | roess ] asem
1012-18 ... | Mostly 1dnch and d+inch | 28102 | 13s4e | 11888 | - 58377
1918-14 dite .| 95053 | 15844 | 14880 | 65786 |
1914-15 ... ditto ..| 12884 | 10298 5008 | 86,678 -
1915.16 - ditte o 8188 | 17248 | ess1 | s284
191617 . ditto 1,668 | 11888 | o738 | 82750
181718 .., ditto we] 4202 | 12381 8,306 24,779
1918-19 ditto .} s09° | 97263 | 6176t | 13948
Total sreas completed to date ..1212,810 ;162,430 | 135,670 '510.315
Approximate sreas for the whole 750,000 542,800 528,800 |1,821.600
Apx;{lorﬁg?te areas remaining tor|537.690 | 380,370 |393.230 1,311,290

L Exoladi,ﬂg 82 squure wiles of bieanial Delki revision mrvey on scale of 4 inches =1 mile.
t Excluding 3,788 square miles of revisdon survey [provizional} on scale of 4 inch =1 mile,
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Table IIL—OUT-TURNS of PLANE-TABLING and COSTS
- of Topographical Surveys, 1918-19.

i

CunTs Ok

OUT.-TURNS o,
OF PLANE. SURVEY
PABLING INCLUDING
: ; MAPPING,
. PARTY and LOCALITY. egr:azh Totals
T : : Scals of arens | Total Cust- Tirmanns,
Chaxsster of Country. Scale and Claas of Survey. of each gﬁ all | coste. | rates
e L . Class. calos.
" K.
Sg- miles. a, per .
e b e A
'No. 1 Party-—Uaited Protinces, Punjab, Central India. i "‘2%;"&%‘“
Open undulating mostly cultivated 1-inch Original SBurvey Military 92 ] )
eountry with few hills. -
Open undulating mostly eultivated S-inch Criginal Survey Military 133 320
country with few hille. ' !
Fiat valley intersecled by wenally S-inch Original Survey Military a5 15.152 | Indeter: | fal The areas  sur.
- dry water sourses befween kigh niinate ;::i«l 4 are xa :;:;s::l
- vanges of hills. ta) entailing such
' Large-Scals Surveys : roatly moves, that
it iz impoesble
1 to urrive st @
matioan! cost.mte
for  the actwl
_ ‘ work of survey.
No. 2 Party—United .Pmﬁces, Bei?u' Provinee and
- " Rajputina. .
Low fscky ?zzlk .and oullivated 4-mc§1 Ramon Survey . 82§ - .831 :
. plaina. 74,556 | Indoter. | (& Incindes Ra.
Large-chEe Burveys ‘ l {b} :ﬂfmn f 1:;: c?ah:;;me ;u
’ P i{a”m!mm sl
. Ra. 2ud duebitable
o o Forest lh';ur%
weni, U. P
_ NO. 3 Pa.rty—Umzed Provinces.
Wooded Rills - . 4-inch Original Spemai Forest 189 188 | 92,051 | Indeter- | (0 Tnelndas Ka.
’ - Burvey. € minste | - 18438  debltabis
. ia)| to Foraet l}tgnﬂ
’ wmont, 1L P
' Cost- Indeter-
TOTALS, NORTBERN CIrOLE:— 681 s8q.m. Ra. 2.41,759 rate minste.
Ha,
Bo. miles. Ba. | SOUTHERN
! - * | Toite | OCIRCLE.
_ ‘ . . 1
No. 5 Party—Central Provinces. ‘
Well-wooded hills m cultivated 1-inch ()ng]naé §3ﬂrgey " 970 i
plaine, } 1,442)05.01300) 382 o) ryctades be
Wooded intricats hills .. 1-inch Revision Burvey | 488 . 13,108, cost  of
. . §-iach  mapping,
. : . - and s 2034, rot
No. 8 Party—Bombay and Hyderabad. of $inch wmapping
Dndulating and cultivated ... #-inch Original Sarvey i 178
Ditto ditto ... 1-inck Original Survey | 274 0360 78282 | 332
Ditto ditto ... 1-inch 8uppleirentary Survey ... [1,670 !
Wooded hills n-mch Original Survey e | 287 f
- - . ;
No. 7 Party—2Madras. _ ;
Varied, mostly open plains ... 1-ineh Original Survey . 12,226 )
Open, ecrub jungle . %-lnch Original Survey s 12 2,238 56,284 251
No. 8 Party—AMadras. ) f
Wooded intricate kills,undulat- ... i-inch Bupplementary Sarvey ... 11,182 l L
ing and cnultivated. o S 1,224 (888281 D21 jf‘fés;;'lu¥nf!’:;s !i-r.
Wooded hills .. 1-inch Revision Survey SPY - U Yinch mapping.
' ' !

TOTALS, SOUTHERN CIROLE:— 7,263 sq. m. Rs. 2,63,401

Cost-
rate 348
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Table III.—(Concluded).—OUT-TURNS of PLANE-TABLING and COSTS
of Topographical Surveys, 1918-19.

OUT-TURNS Cg}gg%g
OF FLANE. INCLUDING
TABLING.
MAPPING.
PARTY and LOCALITY. Areas | o4 t
ogc:lnch of arens | Total Cost- REMARES.
eh on all eoata. rates. :
Charseter of Couniry. Heale and Class of Survey. °é§:‘; Seales,
_ Xas.
Sg. miles. Rs. per .
— ) —— > —— v — mz’ —_ ——
EASTERN
. . CIRCLE.
No. 9 Party —Bengal. . so0ie 54 1o
Fiat and eultivated plasnas .. 1-inch Original Survey 548 548 888, 57 {f&i?gae]uwe; o
. . ineh mapping, an*é
Rs. 21,409, cont of
12-inch gurvay. .
No, 10 Party—Upper Burma.
High Wills, densely wooded . {-inch Revision Survey (Provi-| 367
sional), ) .
High mountaine  wilh demsely }-inoh Original Survey 2,848l . Toolod Re.
toooded vatleys. ~ 5,616 1‘45‘65?,} 414 (g}sl !8!96“ esdablta.bie
Dansely wooilad hills . 1-inch Original Survey . 748] . to' the t.Fm
Wooded hills, froe of wdergrowih 2-inch Original Spocial Forest 55 aoeant OF epocial
. smey forest surveys, and
Ra. on
. " agcount of $-inch
. ami-vey which, &}:
on! TV
) ool pProrisional
the i -inch seale in
the near fature.
No. 11 Party—~Lower Burma. .
High hiils, densely wooded, from }-inch Revision km'vey (Provi- {1,080 (&
400 o 9,000 feol. sional), ]
High hills and fow undulating l-inch Onglnal Survev el 1,217 '
ground contasnming large areas 2,823 {1,62,5687 657 | (k) Includes cost of
of woamp and mank densely . () o%iﬂmjam"g‘i‘
wooded, . : 4884 on sccount
Denaely wooded hills . 1-inchk Rovision Survey - 26 of tmﬁh anrvey
] which, as only
provisional, will be
ong on the
{-inch scale in the
near futare.
No. 13 Party—Assam.
Plaina, mostly densely wooded and 1-inoh Original Survey . 1.163
partly under culfivation and a f
portion of o rangs of hills, :
Plaina, moatly densely wooded and 1-inch Revision Survey 80} 1,218 ; 96,907 97
portly under ocultivation and o ) C
poriion of a vangs of hills, :
Densely wooded plaina . 2-inch Original Survey - 28
Special Burma Forest Survey ij—vm Barma,
Wooded hills «-+ 3-inch Original Survey w| 20 20 { 10.871 | 9986
Kuki Survey Detachment—dAssam.
H*I:y imd Jor the most part foreat {-inoh Revision Survey (Provi- |- 2.991 2,291 | 10,057 4'4 | (i) Has not been
olag aional), 6 S # ) included in Table
I} as being only
provisional.
Befera o pl
U}tnbi i::onjy.p ane-
TOTALS, EASTERN CIRCLE:— 9914sq.m Rs. 454938 S 459
GRAND TOTALS:— 17,768 sq. m. Rs. 9,50,098 COSt- Indoter.

rate mMminate,
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NORTHERN CIRCLE (wir Index map No. 1}

14. No. 1 Party.—Three Artillery Practice Camps, comprising an
area of 228 square wiles, were surveyed on the scale of 8 inches =1
mile in the ' vicinities of Jhansi, Mhow and Quetta. In the case of
_the. first named 16 square iniles, and in the case of the sscond named
76 square miles, were surveyed in addition on the scale of 1 inch =
1 mile, for subsequent enlarpement to cnzn;:ieie the sheets of the
Artillery Practice Camp maps to margin (vide also page 45).

The party also carried out large-scale aurveys of the cities of
Lshore snd Ferozepore for the preparation of “Town Guide” maps
{vide page "18).

15. No. 2 Party.—-—Camed out the biennial revision survey of
64 square miles of Imperial Delhi and New Cantonment, and of
18 square miles outside Imperial limits, on the scale of 4 inches =
1 mile (vide page 18).

- The activities of this party were mainly counfined to large-sc&lo‘
surveys of the cities of Allahabad, Cawnpore, Benares and. Agra
' for the preparation of “Town Guide” maps (vids page 18), and to
a large-sesle survey of the hill station of Mount Abu nnd v;cm:%y,
still in progress (vide page 1%).

. 18. No. 3 Party.—This party only undertook the survey of 189
square miles in the Dehrs Din district of the United Provinces, and
Dhiadi and Raingarh States, Punjab. The survey was executed on
the scale of 4 inches =1 mile in connection with reserved forests {yide
page 17). ‘ :

- 17. No. 4 Party.—This party coantinued in sbeyance throughout
the year, the Officer in charge being specially employed in connection
with the triangulation and traverse recorda of the Northern Circle, and
“on other miscellaneous duties.

18. ’l‘rammg.—-zs pupil surveyors were entertained in Juns 1919
and  drafted into the parties, &c., for preliminary {zrammg in drawing
_dﬂrlng the recess season as follows:— .

. To \Is. 2 Party " . 6 men
P . . 8
»  Sind-Sagar Party . B,

»y No. 3 Drawing Office ... 7 ,,

At the close of the recess these men will take the field with No. 2
Party for training in survey. .

In addition to the men referred to above, 7 poldier surveyors and
14 pupil surveyors are undergoing their firast and second year’s training
respectively in No. 2 Party making u total of 46 men under training.

~-19. Recess Work.—As in previous year, the programme of fair-
mapping has bheen considerably retarded owing to special work on
“ Town QGuide” maps and transfer of a large number of good surveyors
and draftsmen to parties snd detachments on active service on the
North-West. Frontier, in Persia, Mesopotamia and elsewhere.

The fair-mapping of the following sheets of the current and
previous season’s survey rewained for completion on 30th Beptember
1919 :— .
Sheets on the 1-inch seale . 17.

Sheets on the 2-inch scale . 12,
Royal Artillery Practice Cawp Map .. L
Town QGuide Maps - e T

Simla Extension Survey “re e B,
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20, Particulars of special work done by Nos. 1, 2, 3, the Sind-Sagar,
and Riverain Parties, are given on pages 18, 19, 45 and 46.

SOUTHERN CIRCLE (rid Index map No. 1.

21. No. 5 Party.—This party surveyed an area of 1,442 square miles
on the scale of 1 inch=1 mile in the Jubbulpore, Mandla and Seoni.
districts of the Central Provincas, and triangulated an area of 1,652
square miles in the Chhindwara, Seoni and Balighat districts of the
Central Provinces. The country consisted of jungle-clad hills and of well-
wooded cultivated plains. The majority, including the head-guarters of the
party, remained at Bangalore throughout the year and was principally
employed on the fuir-mapping of hali-inch aheeta compiled from pxzbhshed
sheets of the one-inch map. .

22. No. 8 Party.—This purty aurveysd an area of 2,359 square
miles on different scales in the Bijapur district of Bombay and the .
Gulbarga, Raichir and Mahbidbnagar distriets of Hyderabid (Deccan), and
triangulated an ares of 1,699 square miles in the Nalgonda and Warangal
districts of Hyderabad. The country surveyed is undulating snd highly
cultivated, except the forest areas which consist of sparsely wooded hills.

23. No. 7 Party.—This party surveyed an area of 2,238 square
miles on ditferent scales in the Guntdr, Kurnool and Nellore districts of
Madras. The eountry surveyed comprised open expanses of cultivated land,
with isolsted barren rocky hills standing {;ut conspicueﬁsly from the
pimns and well distributed over the area. ‘

24, No, 8 Party.—This party surveyed an area of 1,224 squara )

miles on the scale of 1 inch=1 mile in the Tinnevelly district and the

Travancore State of Madras, and traversed 248 linear miles in the Rimnad
and Tanjore districts of Madras. The country surveyed comprises &
portion of the Western Ghats, mostly forest clad, bold and rugged in its.
northern reaches, but losing much of its characteristic boldness and steep-
ness as it approaches the ses in its southward trend to Cape Comorin,
It divides the country on its flanks info undulating ‘and low Iying plains,
intensely cultivated, and dotted with numerous secattered huts and village
sites and covered with a dense growth of palmyras.

25. Training Section.—This section took the field in the Kolar
district of Mysore, 8 pupﬁ surveyors recoived instruction in ts;;ographieal
surveying. . '

28. Recoss Work.—The whole of t.he area surveyed this year will
be fair-mapped before the -close of this recess season, leaving the parties
- with no arrears of fair-mapping for next recess season. All the sheets
surveyed in the previous year have been fair-mapped, with the exception of
one sheet which requires a further reference i;o the ground but is otherw:se
completad. ‘

Half-inch mappmg frem pabhshed modern one-inch sheets and qaarﬁer—-
inch mapping are dealt with on pags 42. |

- 27. The report on the survey of cantonments and milifary stations,
undertaken by No. 20 Party, is entered on page 20.

EASTERN CIRCLE: {vide Index map No. 1)

28. No. 9 Party.—This party executed a topographical survey, on
the scsle of 1 inch =1 mile, of 548 square nnles in the districts of
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Burdwan, Hooghly, Nadia and Twenty-four Parganas of Renual, and in
the French Settlement of Chandernagore.

The evuniry surveyed lies in the plaine of Bengal. [t is covered by
a number of large and well wooded villages, the intervening spaces heing
under cultivation.

The river Hooghly flows due .south through the eastern portion of
the work, and, on its banks are situated several large towns and villagen
 of grest commercial importance as centres of _]ute and paper munulncture
and of other industries.

The party alse carried out surveys, on the scale of 12 inches =1
mile, of the towns of Barrackpore snd Dum-Duwm for the preparation of
“Town Guide™ maps (see page 19).

-29. No. 10 Party.—This .party surveyed an urea of 3,149 syuare
miles, on the scales of 2 inches, 1 inch and § inch = 1 mile, in Moiktila,
Myitkyina, snd Putao districts and unadministered territory of Upper
Burma. It also traversed aun area of 254 square miles in the Meiktila and
Katha districts in advance, for special forest surveys on the wcalea of
4 inches and 2 inches = 1 mile, and trinngulated 1,700 square wiles
in advanee for topographical surveys on the seale of one inch = 1 mile’
in the Katha district. The eountry surveyed in the Meiktila and Kathi districts
. consisted ‘of well wooded hills at an average elevation of 3,000 feet.
In the Myitkyini and Upper Chindwin districts, the area surveyed consisted
of bigh ridges separated by broad vslleys covered with dense forest
growth. * In the Putao district, the area comprised the high mountainons
~"and hitherto practically unknown region at the source of the Irrawaddy
river, and ranged in altitude from 2,000 feet to 19,000 fest above
,7 mean ses level. The hlghess suow peak fixed in this area, which is
probahly the highest point in.the provinee of Burma, lies at the source
of the Nam Tamai, one of the two tributsries of the Irrawaddy in its
_upper reaches, and has sn elevation of 19,315 feet.

A Forest Survey Detachment was constituted on lst December 1818,
The personnel of this detachment was transferred to the Special Burma
_ Forest Survey Party on its formation on lst May 1919 (vids page 17).
A surveyor was deputed during the field season to accotnpany the
. Koki Punitive Measures Force operating in the BSomra tract on the
Burma-Assam frontier, and sarveyed,- on the scale of } inch = 1 mile,
an area of 367 square miles. ’

A gection of the party consisting of 6 surveyors under s Provincial
officer remained in the Putao district during the summer to complete the
‘detail survey of the region, usually under snow in the winter, st the .
. headwaters of the Trrawaddy. :

. 80. No. 11 Party.—The party continued operations in Lower
Burma, and surveyed, on the scale of 1 inch = 1 mils, in the Tavoy
and Mergui districts, 1,243 square miles, and triangulated an ares of 1,810
square miles in advence for detail survey. Of the total area surveyed
26 square miles is revision survey on the scale of 1 inch = 1 mile.

A esurveyor was deputed to the Kiki Punitive Measures Force
_operating in the Somra tract on the Burma-Assem frontier, and
surveyed, on the scale of } inch = 1 mile, an ares of 1,080 square miles.

The country surveyed in the Mergui district comprised the basin of
the Little Tenasserim river and its two principal tributaries. Except for
s small area lying at the confluence of these tributaries with the main
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river, the country is thickly wooded, waterlogged in parts, and rises
aradually to the main watershed which separates this distriet from Siam.
The nrea surveyed is of mueh historical interest being the locale of
the once famous overlund route, which eenturies ago played so important
a part in the history and commerce of the ancient kingdom of Siam.
31. No. 12 Party.—This party-surveyed 1,193 square wiles, on the
scale of I inch =1 mile, and 23 square miles of reserved forests, on the .
scale of 2 inehes = 1 mile, in the districts of Lakhimpur and Sibsagar and:
the Sudiyd frontier tract of Assam. 2,735 square miles of triangulation
and 238 linear miles of traversing, covering an ares of 410 square miles,
was carried owt in districts Lakbimpur, Khasi and Jaintia Hills, Sylhet
snd Nowgony, to provide points for detail survey in 1819-20. The area
surveyed wax flat country partly covered with deuse jungle of trees, cane, and
tall grass and parily cultivated; and the ares triangulated 'and traversed
comprised hills rising to 5,000 feet and plains, both covered with dense
jungle,” except portions of the plains area which have been cleared for .
cultivation, ‘ - -
32. Kuki Survey Detachment.—This detachinent was formed at
" the vnd of March 1919 to revise the existing maps of the areas of the
Manipur State, in which the Kaki Punitive Measures Ferce was - then
eperating, in so far as the political and military circumstinces would permit.
It consisted of 3 plane-tablers under un officer of the Provincial Service and
complated the revision, on the j-inch secale, of 2,201 square miles of tﬁe‘
existing msp, in the southern part of the state and along part of the northern
boundaries of the Chin Hills and Lushai Hills, by the middle of June. The
work was hased on existing triangulation and the whole ares dealt with
will come under. systemautic survey in the course of the next few years, It
has thercfore heen considered as mwerely provisional. .
83. Recess Work.—Only 2 one-inch sheets, out of 21 oae—meh and
2 half-inch sheets surveyed during the year under report, were received in
the circle drawing office for publication up to 30th September 1919,
The fair-mapping of 1 one-inch sheet surveyed in ‘1917 18 was .in
arrears on 30th September 1919, :
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IIL.—FOREST SURVEYS.

34. Details of the topographieal surveys of reserved forests
sxecuted by fisld parties of the Survey of India for the year under
~ report are given below. In the majority of cases the surveys wers
- carried “ont on the scale of 2 inches = 1 mile, but jn special cases the
§ inches and 1 inch = 1 mile scales were used. Boundary surveys on the
4 inches = 1 mile scals wers made where required.

'NORTHERN CIRCLE.

85. United Provinces. Western Forest Circle.—In the
- Chakrila Forest Division, 154 square miles of Reserved Forests and 35
© square miles of overlap were surveyed on the scale of 4 inches = 1 mile,

SOUTHERN CIRCLE.

. . 388, Madras. Central Forest Circle.—In .the Nellore distric,
117 squars miles cbmi;rising the Pedairlapadu, Pedacherlopalle, Magalicherla
and. Ayyavaripalle Reserved Forests, werse snrveyed on the scale of
2 inches = 1 mile.

%

EASTERN CIRCLE.

37. Assam. Eastern Forest Circle.—In the Lakhimpur Forest
- [hvigion, 226 gquare miles of the Kadam and Pinigaon Reserved Forests
were surveyed on the scals of 2 inches = 1 mile, snd 17 miles of
boundaries were traversed in advance of further detail surveys.

Western Forest Circle.—In the Kkasv and Jaintia Hills },,mt
},)wwwn, 106 miles were traversed in advance for the survey of Blocka I
and II of the Narpuh Reserved Forest.

38, Burma. Northern Forest Circle.—Preliminary to future
detail surveys, boundary traverses were executed in the Katha Forest
Division, 284 ‘miles in the Mezabya Reserved Forest, and in the MNane
Forest Division, 1007 milesa in the Mode,” Hwelit, Nansnung snd
Chaungg yzbya Reserved Forests. In additaion, 87-3 miles of interior lines
. were traversed.

Southern Forest Cirele.—In the Meiktila Forest Division, 744
square miles of Reserved Forests were surveyed on the scale of 2 inches

= 1 mile, and, for further surveys, 1379 miles of forest boundaries and
" 936 miles of interior lines were traversed.

Tenasserim Forest Circle.—In the Tenasserim Forest Division
27-6 miles of beundanes were traversed in the Heinze ané Kaie:nuuﬂg
Reserved Forests.

Special Burma Forest Survey Party.—This party was formed
on the .1st May 1919, from a nucleus which had been constituted as a
section of No. 10 Party, and worked in the Northern and Southern Forest
Cireles; the area surveyed is incorporated above.
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IIL—CANTONMENT AND LARGE-SCALE  SURVEYS.

39. No. 1 Party.—An area of 22 square miles was surveyed on
the scale of 18 inches = 1 mile for “Town Guide” maps, comprising
 1'7 square miles in Lahore city and environs and 0-5 square miies in
Ferozepore city, both places being congested city areas. ;

40. No. 2 Party.—This party was employed on the revision
eurveys of the cities of Allshibad, Cawnpore and Benares on the scale
of 16 inches = 1 mile, Agra city on the scale of 13'2 .inches = 1 mile,
and the eantonments, civil lines and environs of Allababad, Agrs,
Lucknow, Cewnpore and Benares on the scale of 6 inches = 1 mile.
Total arca surveyed was 1209 square miles, . o

The city of Lucknow will be mapped on the sca!e of 16 inches =1
mile from air photographs taken for the purpose. :

The survey of Mouni Abu was started during the yesr in order to
comply with a request from the Secretary, Public Worka Department,
Rijputina, for the survey of the  station . itself, and its extension as
.acquired on lease by the Government from the Sirohi Da.rbar

The area concerned comprises some 5,500 acres, averaging 4,000 feet
sbove ses level, the leased portion consists of some cultivaied and grass
lands, but is mostly rocky ground covered with scrub _;ungie and trees, and
inhabited srea with intricate details.

The scale of survey is 24 inches =1 mile, wxih a vertical mterval of
10 feet for area suitable for building eites, and 50 feet for the rest. The
sres under survey is 5,000 acres with a few small over-laps making & total
of some 5,500 scres. The necessary triangulation and traverse on which _
the survey is being based is completed and the detail work is now in
band, 584 acres has so far been completed. A .

In addition a small section of the party carried out the second of the
biennial revisions of the four-inch maps of Imperial Delhi and Delhi New
Cuntonment during the yesr under report. The ares dealt with amounted
to 82 square miles, 64 of which comprised Imperial Delhi and the New
Cantonment, and 18 square miles being gortiosé outside the Imperial
Limita. Thie revision disclosed fairly considerable changes since the execution
of the last survey on the same scale. These changes were -due partly to
demolitions, new lays-out and new construction, and partly to levelling
operations, the latter necess:tat:ng & good deal of recontoumna of the '
area of the hnperial city. :

The cost-rate of revision survey works out at Rs, 86-4-0 per square
mile, and that of wapping at Rs. 70-4-0 per square mile. :
: 41. No. 3 Party.—(Simla Survey Detachment).—The detachment
remained at Simla, and carried out the survey of certain areas of the
Simla Extension Scheme.

During the year the following work was undertaken :—

Surveys near Potter's Hill, Jutogh Ridge, Prorpect Hill and Mushobra.

Out of 19 sheets, 11 have been sent for publication, the mapping of
5 is well advanced and these will be ready in October.

42. The Punjab Riverain Survey Psrty.—The party continued
the work of traversing and laying down base lines. 558 linear, and 611
gquure miles of main circuits; and 3,135 linear, and 611 square miles of
minor truverses were exectied; 844 theodolite stations of the former, and
13,003 of the }attcr, in 179 villages, were fixed.
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1,026 corners of 342 squares were demarcated in 9§32 aquure miles
with permansnt mark-stones on both hanks of ths rivers Indus, Sutlej,
Chenib and Ravi in districts Dera Ghazi Khin, Muzatfargarh, Multin and the
Bahawalpur State, to serve as bases for the future survey and demarcation
of boundaries and fields in the beds of the rivera.

2,034 plotted, and 646 boundary masdvis (ssttlement mapping rheets)
on the scale of 1/2,640, and 41 four-inch sheets were traced, and esupplied
to the settlement officers concerned. Three 4-inch sheets of the Chendb
fn districts Multan and Muzaffargarh wore recompiled anl completed.
Besides these, 436 boundary masdvis were partly compiled on the scale
220 feet fo an inch for the next season’s work; and 190 wiscelianeous
fraces were prepared and all' the traverse stations marked dunring the
year were plotted on 38 four-inch sheets. Some of the computation
‘volumes still remaia to be completed. .

At the request of the Settlement Officer, rectangulation in the
Multdn distriet was undertakean during March, and was finished in
April 1919 in five riverain villages of the Sutie] ia the Mailsi Tahsil.
The work was based on the Butlej riverain traverse. 153 corners of
" b1 rectangles were demarcated with pegs in 22 square miles, forming
48 blocks. 176 stations were fixed with theodolite, and 34 lincar miles
traversed. . ' :

At the request of the Deputy Commissioner, traversing of Jhalum
town was commenced in March 1919 and was finished in April 1919.
The work was based on the riverain traverse. 209 siations were fixed
with theodolite and were permanently marked with stones; and 23 linear
miles were {raversed in 1,280 acres.- Two plotted sheets, on the scale
" 16 inches = 1 mile, were supplied during May to the Deputy Commis-
sioner, Jhelum.

‘No. 9 P&rty.—Bumng the year under report, the party
eamad mxt & survey of towns of Barrackpore and Dum-Dum, on the
scale of 12 inches = 1 mile, for the preparation of up to date *Town
Guide ” maps. \

Field operations in conmection with this survey commenced in the
beginning of October 1918 and were completed by the end of
March 1919.

The survey was partly supplementary and partly original. The
former was based on existing traverse data and the latter on a theodolite
‘traverse carried out early in the season in advance of the detail survey.

This latter traversing was connected with 3 stations of the Culcutta
" Longitudinal Series and the computations were completed in the feld.
754 linear miles were traversed over an sres of 16 square miles.

The supplementary survey comprised the cantonments of Barrack-
pore, Ishapore and Dum-Dum and extended over an area of 2,481 acres.

. The area of original survey in the vicinity of Barrackpore extended
westward to include the river Hooghly and s strip, about 200 feet wide,
on its right bank. The total area of original survey in both Barrack-
pore and Dum-Dum is 10,162 acres.

The map of the Barrackporse ares has been drawn io 4 sheets,
each measuring 345 inches by 2356 inches; that of the Dum-Dum area
is in oné sheet, mzasuring 27 inches by 27 inches; ail for publication
on the scale of survey.
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44. No. 20 Party.—During the year under veport, the party com-
pleted the survey of the cantonments and military wstations of Bellary,
Secunderibiad and part of Bolarnm on the scale of 16 inches = 1 mile and
5 hizdrs of Sceunderabad on the scale of 6+ inches=1 mile, A revision
survey of the bdzirs of Secunderibid and Bolarum, en the scale of 50
feet =1 inch, is in progress,

The traversing and triangulation of Secunderabad and Belarum, St
Thomas's Mount, Pallivaram, the zone of Fort St. (George, Wellington
and of 5 small military areas at Ootacamund and Wellington have beea
completed, and that of West Hill and the Madras military lands is in hand.

The fnir-mapping of the following eantenments and military stations
has been completed during the year:—Jatta, Zawm, Jandola, Drazinda,
Nasirabad, Ghairat, Chaman, Drosh, Chitril, Thath, New Delhi, Agar and
Erinpura, and that of Jhansi, Aurangibiad, Ahmadnagsr, Manora, Hosir
and Bellary is well in hand.

Forty sheets have been f{air-mapped and submitted for publication
and forty-nine, tweniy-two of which are of cantonments the surveys of
which have been completed, are al different stages of completion.

The totnl out-turn of detail survey on the scale of 16 inches=1 mile
wns 20,865 acres and, on the scale of 64 inches=1 mile 92 acres, and
the plans of 494 acres, on the scale of 50 feet=1 inch were corrected.
The totnl areas fair-mapped were 21,212 acres on the scale of 16 inches=
1 mile and 233 acres on the secale of 64 inches =1 mile.

The total cost of detail survey on the scale of 16 inches=1 mile was
Re. 20,781 and the cost-rate Re. 1 per acre, the corresponding figures
for survey on seale of 64 inches=1 mile being Rs. 1,698 and Rs. 185
per aere.

The total cost of correcting plans on the seale of 50 feet = 1 inch
was R« 4,804 and the cost-rate Rs, 97 per acre.

The total cost of traversing for 16-inch survey was Rs. 18,161 and
the cost-rate, Rs. 530 per linear mile.

The total cost of fair-napping on the 16-inch scale was Rs. 7,115 and
the eostrate Re. 03 per acre. corresponding figures for the 64-ineh scale
being Ra. 1,104 and Rs. 47 per acre.

Alphabetical List of Cantonments and Military Stations surveyed and
published in modern style, on the scale of 16 inches =1 mile,
up to the end of 1918-19.

11t Bakloh Cantomment, {16} Neemuch Cantonment.
2 Hannu do. {17} DPeshawar do.
L3 Chaman do, (18} Quelta do.
4} Dohes Diin da. (18)  Quetts Civil Station.
{0 Deoli da. (20} Rajkot Cantonment,
i Port Lockhart  do. (21} Rawalpindi do.
(79 Guna ito. {22} Saharanpur Remount Depéat.
187 Hangu do. (23} Saniwar Cantonment.
W Iapur (BRabigark) Remount Depit. (241 Saugor do.
G Ihelim Cantonoent. 1251 Ssalkot de.
111y Jullundur do. (26} Simla Indian Infantry Lines.
(11 Kalka do. 270 ¥ Sitibaldi Fort (Nagpur).
(L1 Kamptes do. {28} Thal Cantonment.
14y Lawdoeur do. {28} Topa do.
I Moeerut du.

® {0 rcale 34 inchea = | milel,
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 IV—THE TRIGONOMETRICAL SURVEY.
- - .. GEODETIC OPERATIONS:
45. No. 18 Party.—Astronomical.—No latitude operations

were carried out during K the year
of this party was employed at the
~ Trigonometrical Survey.

46. No. 14 Party. —Penéulum —No pendulum operations were
curried out during the yesr under report and the personnel of this
_perty was reduced {0 & winimmm_ and employed in miscellansous work,

47. No. 15 Party »v-’.{‘nangulatmn.-—i‘ba party did npot take
the field during field season 1918-19.

" 48. No. 168 Party.—Tidal Operatzons,-—l)unng the year under
report  tidal registrations were ecarried out by means of self-registering

tide-gauges at the stations given in the following list:—

under report aund the persounel
Head Quarters Office of the

| | Dateot | Dateof | Numberot
Stations. icommancement closing of yoars of REMARKS.
S ' }of observations, | observations. | observations.
1. Aden ., .. = ..j1878 .| 8uill working] 40 -
. - 1888 T e 1880 18 ith a small
2. Eaichi o : 1861 .« | Still working| 89 }52 tide-gange.
3. - Bombay {Apcllo Bandar) @ 1878 PR L | 41 :
4. Bombny (Prince’s Dock) | 1888 . . n o 81
J , . 1880 1890 10
5. Madvas _ Restarted 1895 Btill working| 24 }8‘&
g.~ Kidderpore ... ... ] 1881 . 38
- 7. . Rangoon " .. j 1BBO . Cwm 80
Lo 111880 . , lg88 8
8. Moulmein ... { Bestarted 2909 Still working; 10 }15
g. I‘ort Blair ... IBBO .- » 88

In addition to the above, the actual records of high and low
-water st Bhaunagar, Chittagong and Akyab were obtained from tide-pole
readings taken during dsy-hght by the Port Officers concerned.

' Tidal observations on an ordinery wooden tide-gauge at Basrah
. were taken by the military ‘suthorities, and a copy of the record waa
~ supplied fo this department by the Director, Inland Water Transport,
Mesopotamia. = The observations- for the year commencing 1st Jonuary
1918 were reduced by the method of barmonic analysis and the con-
' stants thus deduced were used in the computfation of data for the
* Basrah tide-tables for 1920. These data were forwarded om 80th April
1919 to the Director, National Physical Laboratory, Teddington, England,
for the preparation of the tide-tables with the aid of the tide predicting
machine,

The tide- tables have not yet been received.

Tidal registrations at the 9 observatories now working have, on the
whole, been carried ount satmfactonly and will be- continued during thd
- coming year. ' : ‘

_ All the above observatenes with the exception of Aden were inspected
during the year under report.
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49, In the following table are given the annuasl and decidal
percentnges of errors in the predicted times and heights of high
and low water st all the stations where observations have been taken by

sell-registering tide-gaugens :—

PEHRCENTAGE OF ERRORS IN PREDICTED Timerx aND HEIGHTS.

AT OPER COABT STATIONS, AT RIVERATN STATIONS.
2 | In Tz, I¥ HEIGHT. § { In TIME, I¥ HRIGHT.
o -
g o . 2 . .
& | Within | Within 8 | V%] B ki | Within | Venin
YEAR. v ) of mean | . inohes of | ©f Me&
S |16 minutes| inches of S |15 mioutes | 8 inches o
L i { range at &« | of actunls. | actuals, TBURS &
z of aotusla. | sctuals. inge. i springs,
2 V”ﬂ,‘l—-ki\‘. H;,i\‘.—b.‘ﬂ. B.W—1.W, E AW —LW. | BW-LW. AW —-1.W.
1909 6| 86 88 97 97 97 o8 | 3| 81 59 69 63 93 02
8| 81 88 g8 98 g5 o8 3 57 52 63 71 86 04
1918
1911 6] B4 84 93 99 97 98 3 83 51 68 68 ¢ 90
1912 8| 83 82 87 98 97 08 | 4| 70 58 74 62 84 91
1913 6| 83 82 97 07 g8 o8 4 | g8 55 | 70 58 94 RE
1914 6| 71 18 g8 97 o8 98 | 3] 75 &7 71 55 92 84
1915 6| g2 82 08 98 26 06 3] %8 €8 73 67 94 93
1918 8| 81 &2 88 97 98 99 3 81 68 78 862 83 87
1017 ‘8| 75 72 98 98 g6 o7 | 3 |. 78 65 69 64 92 B8
1918 8 83 82 | o7 07 | 87 o6 | 3| 78 88 | 66 65| 90 89
Average of] s B -
ten years | ... | 81 81 97 98 97 8 {---1 71 60 W o 92 9%

50. No., 17 Party.—Levelling.—Three double detachments were
employed during the past season on the levelling operations mentioned below,

{a)—In the Punjab. 1

&vmona.?y levelling by one -double detachment from Pathankot alentr
the Pilampur road to the Chambi bridge and then along the bridle road
vid Kotwill Bazir (Dharmsila) and McLeodganj Bazir to Dharmkot hill.

This revision was undertaken in order to ascertain whether the severs
earthquake of 1916 had caused any measurable change in the heighi: of
Dharmsila. No change was detected. The difference bstween the old
levelling of 1910 and the new of 1919 was less than 3 inches, a quantity
which does not much exceed the probable error of the resalf.

The out-turn amounted to 56 miles of simultaneous double levelling: 9
primary and 63 secondary bench-marks were reconnected.

(b)—In Mesopolamia.
New levelling by two double detachments was carried out as follows :—

(1) From Basrah to Nasiriyah, slong the railway, thence
northwards vid Samawah to Hillsh along the Hillah
branch of the Euphrates, and finally, lenving the
Euphrates, to Baghdad.

(2} From Baghdad to Kut-al-'Amarah and thence to Shmkh
Sa'ad where a junction was made with a good line
run in 1916-17 up the Tigris from Basrah by a
party of levellers sent from India by the Public Works
Department.

(3) From Kut-al-'Amarah vid Hai along the Sbatt-al-Gharraf
to Suwaij and thence hy road to Nasiriyah.
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- (4} From Baghdid to Rawidi cid Feluja,
(5} From Baghdid to Table Mountain along the railway line.
(6) From Baghdad to Baiji {Rail head) along the railway line.

The out-turn including branch-lines, amounted to 956 miles of simul-
taneons double levelling. The heights of 26 primary (Standard), 408 se-
condary and 467 tertiary bench-marks were determined.

This levelling was undertaken at the request of the Director of

Irrigation, Mesopotamia, to serve as a frame-work on which the several
schemes of brrigation emanating from the Tigris and the Euphratea could
be based, but should geodetic operations he undertsken in Mesopotamis,
these lines of levels will be of walue.
- 51.. No. 19 Party.—Base Line Operations.—No work was .
undertaken by this party during the year under report, The oificers and
establishment from time to time posted to it for administrative purposes
were employed on miscellaneous work. :

BKAGKETIC SURVEY.

532. No, 18 Party.—Magnetic.—The magnetic observatoriea at
Debhra Din and - Toungoo were inspected by the Officer in charge
during the field season and a complete set of observations was tnken
at each for the comparison of instruments. The Alibig and Kodaikinal
‘observatories, under the Meteorological Department, were also  visited
for the same purpose.

‘No field observations were taken durmg the year.

"Three detachments will be employed in 1919-20 in taking wmmgnetic
observations st the 75 repeat stations in India, Burma and Ceylon in
order that reliable values of the annual changes in the magnetic elements
may be obtained after 1915 in which year observations were laat taken nt
these stations. The resnlts will be used in revising the present data
“and maps.

Special observations. Observations of the three magnu&m elemients
were taken at the Debra Din observatory on the 28th, 29th and 30th
Méy 1919, in response fto an appeal by Dr..L. A, Bauer, Director of
Terrestrial Magnetism of the Carnegie Institution of Waahington, to
mapnetic observatories in every country for co-operation in special
simultaneous magnetic observations in connection with the Total Solar
Eclipse of May 29, 1919. No unusual changes were noticed in the
magnetic elements during the three days’ observations at Dehra Din,
but even a result of this nature will no doubt be of use to Dr. Bauer in
bis investigation of the effects of the eclipse on the Earth’s magnetism,

Publication of the results of the Magnetic Survey. The publication
of the vesults of the Magnetic Survey from 1801 to 1915, reduced to
epoch 1909:0, bas been unavoidably delayed. The printing is now,
however, almost completed and it is hoped to publish the volumne very
shortly.

The reduction of the absemtmns of the detail survey and the
in}est;gamon of the results in disturbed areas are being preeeedml with,

The Magnetic elements at observatories.—The computation and
tabulation of the provisional values of declination, dip, horizontal force
and vertical force for the three observatories (Debra Dan, Tonngoo and
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Koilaikdnal) for 1918 have been completed; the mean values of these
-alaments for the vear 1918 derived from all days, excluding those of
great disturbance, are given in the table below:.— ' :

+

MzaN vaALUEs oF THE MAGNETIC ELEMENTS AT OBSERVATORIES IN 1918.
. L‘stitnée- : ) . - _
. . .. Horizontal Vertical .
Observatory. Lon:z sudde. Dip. B, etlmxtaon‘ Force. - Force.
o+ w . = - ¢.e.8 | Cas
(30 10 19 ézl : ' SR
Dehra Don ‘ ' N4d 496 E2 1'4. ]| 032080 0-32782
ls 3 1 E} -
(18 o5 4615)' o SR
Tonngus . (IN23 84| Woiss 0-365067 |- 0-16695 .
les 91 sEY . |
fg1e 13 5&)1@) ' o B .o
Kodsikanal . N 4 303F w1392 0-3769¢ | 002969 .
l77 21 48 Ef . ; o R




PART 3.—OFFICE 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 five offices administered by the Map Publication Otfice are
given in paras. 85 to 59.

ANl these offices have continued to work wunder war conditions
throughout the year; the requisitions by the Army for maps, &c., have
been even larger than they were in the previous yeur, and the demand
for. instruments has remained much above the normal,

_ No ' additions have been nmde to ‘the personnel of any of thewe
_ oﬁces exeept the Mathematical Instrument Office, and it is satisfactory
_ therefore to record the fact that the abnormal amount of extra-depart-

mental work has heen qarried out with little &tmmutzon of the ordinary
out-turn of departmental mapping, &e.

54, The classea of maps for the publication of whzch the Head

Quarter Offices are responsible are as follows :—
{(a) Topographieal maps on the scale of 1 inch =1 mile.
{by Topographical maps on the scale of § inch =1 mile.
- () Topographical maps on the scale of } inch =1 mile.
- (d) Geographical -maps on the 1:1,000,000 scale (sbout 1 inch
' . =16 miles). -
.~ {e) Geographical maps on the 1: 2890 000 scale (about 1 inch ,
- =32 miles). . .
(f) . General maps on smaller scales.
{g)  Bpecial maps. '

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

{a) Topograplucal maps on the scale of 1 inch =1 mile.—
Dm‘mg the year 57 modern sheets have been published. This is a wmall
increase on the number’ published during the previous year.

Index map No. 2 st the end of this report shows the progress made
in the publication of the modern one-inch public sheets, and the following
" table gives the annual output of these aheets gince the medera topo-
graphical surveys were ‘begun :—

i . . . NuMpeR oF I-INoH Su2ETs PUBLISOED.
» . Yeurs of Pablication. Northern Southern Eaatern Total
- ' * " Cirele. Cirole. Cirole. olal
- 1806-07 e o 4 1 o )
1903-08 L 18 15 92 . 53
1908-09 e - - 38 3 68 142
hos-10 ... T FE 41 a9 182
1816-11 e . 51 39 25 113
igir-i2 .- ‘ 68 33 ‘ 54 148
. 1912-13 104 a0 58 22
Jlslgaid . Tl , 38 49 158
i8l4-15 - a7 48 # 154
1915-16 e . L% 89 &0 204
1918-17 o 3 0 22 B35
. 1915-18 . . 18 12 13 43
* 1918-19 . az 18 8 67
‘ Total Published ... W 434 | 448 1,570
Proim’ele number of l-ipch sheets ' |
which will not be published owing | j
to the area covered by them being |
included in the programme for)
survey and ;mif’héahnn on the }-inch | : .
scals #11 i 564 473 1,048
—— :
Approximsate number remaining for - E L i
publication .- ver s 263 t 1.611 ' 1,115 2,861
Approximate namber of puhixc 1-inch : H .
sheets i in India - . 2152 P 2,028 i 2,037 6,218

5 ons-inch abeats of thone sarveyed doring 19158.18, Al oneinch shewts
of those mrveyed during 1916-17. and 22 one-inch shats of thow: sorveyd
during 1517-18 remain to be pohbsimed.  Four ope-inch shacts of thom marveyed
during the year under report have alwe been received for publatum bofore
3inh Beptembe 19149,



26 OFFICE WORK.—HEAD QUARTER OFFICES.

In addition to the above, preliminary editions (in colours) of 24 one-
inch sheets, prepared from modern revenue aurveys, have been published
during the year pending their topographical revision. No pew ¢ Village
boundary” editions of modern one-inch sheets have ‘been published for
Local Governments.

59 modern one-inch, 10 preliminary editions of one-inch, and 45 old
style one-inch sheets bave been reprinted during the year.

(6) Topographical Maps on the scale of } inch=1 mile.—
Index map No. 3 at the end of this report shows the progress made  in
the publication of the modern half-inch public sheets. This series now
forms the tactical map of India, having taken the place of the qguarter-inch
maps in this respect. It was commenced in 1914; most of the sheeis pub-
lished up to date are reductions from the one-inch nap, but ethers are from
direct half-inch surveys.

The foliowing table gives the annuai output of these sheets :—

*

NUMBER OF }-INCH SHERTS PUBLISHED,
Yoara of Publication. - Drawn from ’ .
component h;‘f}};f;:g;és;?p Total.
' one-inch aheets, , -
IM4-18 e H 1
1913-16 .., . 21 -4 25
1916-17 .. o 60 A b6
191%-18 . 59 # B3
1gl8-18 ... 26 ! . 4 30
i y
Totals 136 2 21 137
: 1
Ap sﬂmx;mate nwmnber of half-inch . S o -
eots in Indin R ; e i 430

20 naif.inch shecte of those drawn in I915.16, 3 half.inch sheets ot
those drawn in 1916.17, and 1 halfiinch sheet of those drmwn in 1917.18 renuin o
to be publivhesd.

In addition to the above, preliminary editions (in colours) of 13 half-
inch sheets,. prepared from old half-inch material, have been published during
the year. 1 ' , :

3 modern public half-inch sheets and 5 old sty}e half-inch- sheets have
been reprinted during the year. ‘

te) Topographical maps on the sea}e of } Inch 1 zmle —
These maps are prepured in “degree™ shects which include 1° of latitude
and 1° of longitade, i.c., the area cuvax‘ed h; 16 one-inch sheets, or foar
half-inch sheets. - '

The production of these maps is still delayed owing to the more urgent
work on those of the half-inch acale, g :
~ Index map No. 4 at the end of this report shows the progress made in
the publication of the modern quarter-inch public sheeta.

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

Nusmper or ~ Drorre” SAEETS PUBLISRED.

Years of Publication.

i Northuen . Soutlern ¢ Eastern

P Cirele. | Cirvle. Circle, |  Total.
1011-12 .o 2 1 4 7
19113 . . . b i 1 5
I9i3-14 . e 4 3 2 9
tuid-18 . S § i 3 3 T .
1915-18 . : e i 4 2
1918-17 / 1 - 3 4
1H17-18 - « § 4
19189-19 s 3 8* 11

N H T-‘ H o -
Totals .ot 1m 12 29 a2t
.&ppmxuimte number of "&em" sheets [ !

in India .. . E Iy e 140 430

* 3 of these were drawn iz No. I Dmwing Uftice.

o 1k I: 13 of thome are proliminury editions, having bedn prepurcd from surreys {vn varions seales) prior
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In addition to the above, 10 modemn public quarter-inch sheets
have been reprinted during the year.

9 *“degree” sheets have heen prepared in No. 1 Drawing Office
from the old engraved quarter-inch Atlas sheets, brought up to date and
published (in black only) as provisional issues; and 5 of such sheets
which were published previously have becn reprinted during the year.
These provisional “degree” -sheets, ineluding those in hand, now cover
practically the whole area of India for which modern “degree™ shects
are not likely to be nvailable for some time.

(d) Geographical Maps on the 1:1,000,000 scala—-{e} The
' “India and Adjacent Countries” Series (Vide Index mup No. 5).—
During the year 2 new sheets of this series have been publivhed, 2 sheeta
have been modernized and republished to supersede old editions, snd
11 sheets have been reprinted.

" (4) La Carte Internationale du Monde.—(Vide Index nup
No 6).—A full description of the genesis of this series wus given
in the General Report for 1913-14. No map of this series has been
published during the year; 5 sheets have been published up to date.

(ej Geographical Maps on the 1:2,000,000 scale.—(Vide Index
map No. ?5.—§0 new map of this series wus published during the year,
but 2- shects have been reprinted. . Experiments te determine the mont
satisfactory method of engraving and reproducing the new mape of
"this series (which wijll eventually supersede the Map of India on the
. scale 1 inch = 32 wmiles) have been practically completed,
©_ (f) General Maps on smaller scales,—The engruved plates of

gl these maps have been cerreeted and brought up to date as fur as possible

- during the year.

(g} Special maps.—The anpual edition of the Railway Adminis-
tration wmap (on the seale 1 inch = 64 miles) and a new provincial
map of the Punjab (on the 1:1,000,000 scale) have been published during
the yeaf; two provincial maps and the Railway, Canal and Road map
of India {on the scale 1 inch = 32 miles) have been reprinted

Numerons special maps have salso been prepured and priuted for

the Army, for Local Governments and for other departments.
‘ “Town CGuide” maps, on the scale 12 inches = 1 mile, of several
of the larger Indian cities are under preparation; 2 sheets of the
" Caleutta-Howrah ~ “Town-guide” map {which will be contained in
16 gheets) have been published during the year.

§5. Map Record and Issue Office.—No changes of any im-
portance have been made in the organisation of thin office during the
year. o '

_ The amount of work carried out has been growing steadily every
year, and more especially since 1914. The increase during the present
year is very much greater than ever before; it has bheen caused partly,
as in previous years, by large issues of maps to the Army, and partly
by the fact that all extra-departmental publications have been imsued
throughout the year by this office, instead of direct from the Photo.-Lithe,
Office," as in previous years.

It is satisfactory to note that, despite the untimely death (in
April 1919) of one of the Aesistant Map Curators and the strain of
the past five years' work on the whole staff, to which no additions

-
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have been made during the war, all the urgent demands of the Army
during " the year have been met without delay.

It has not been possible to complete entirely the new sysiem of
recording all issues of maps from the Print Section. of the office,
Ledgers have now been campiled for all modern maps, but atock has
yet to he taken of all mups on various scalea, pabhshed m old style
from surveys prior to 13505, \ o :

Fair progress has, however, been made in the Ofrigénal Section .
of the office during the year in card-indexing the receipte and issues. -
of the records under the new system. o

Details of the work of the office in connection with ali Snrvey of
India waps, termed *Depsrtmental”, and with all other- maps, plans,
charts and illustrafions ;wapared for and supplied to departments other
than the Survey of India and to the publie,” termed * Extra—éepm_
mental”, have been: eub-divided in this yesr's repert and are shown
se;mrste]y in the subjoined tables of (1) s;aps :ssued and of (2) maps
received from the Printing Offices.

Issnes.-flt roM Map ReEcorD aAND ISSUE OFFICE, 1918-18.

| - o '
: ON CasH Pav-i . :
f On Boox DesiT | MENT (TO PrI- {le;ﬁ;mn Ce
i {To GOVERNMENT | VATE IwDIVI- AND 10 ISDIA TOTAL;,
OFFIOIALS). DUALS AND MAP, OFFI0E) :
: : AGENTS). s
YEAR. ) _ ) :
_5 Number Number Namber 4 Number L :
¢ of Value of |Value! of |Value| "~of - | Value -
i Printed Rs. ,iPrinted| BRa. [ Printed| Rs. Printed - Rs.
. Copiea. Copies. . { Copies. Covpiea, ,
7] Depart- | 386,972 2,35,413 - 59,919 46,009 | 37,204 | 32,589 | 484,005 | 3,13,961
mental, . S _ - -
" {1 Extea- |1L,540.088 1,51.672 41,903 1,654 ° 1] 1,5 :
1818.19 d:;m z:t 2 .I 803 1,854 1,881,341 1,932326.‘ _
wental, _ L
UmTotat .. ?322?.929 3,87,085 101,822 [47.663 ] 87,204)33,530 2,365;&36 i,ﬁ?,ﬁ&?
1917-18- ’I‘ota! i 795,610 2,12,861] 39,183 ) 35,795 | 48,530 ) 39,382 883,543 | 2,88,038
1818-17 <[ Total .. ] 878,357 9,653,568 66,149 43,#70 40,700 | 87,160} 685,206} 3,44,358 -
H 5 o . . -
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Table IV.—Publications received in Map Record &
Issue Office, 1918-18.

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

. Nvuber
OF DIFFERENT MATS
OF BACH CLABS Nussher of
3
Class of Maps, Seale, RECEIVED. copivs Value,
New R«Erinu printed.
Publioa~- New
tione. Editions,
DEPARTMENTAL.
GENERAL MAPS. s,
Maps of India .- | Various 3 2,800 3,850
GEOGRAPEICAL MAPS.
Map of India e (P32 miles| ... i 200 1,800
Southern Asia Serjes ... 12,000,000 .. b4 3.000 9,000
India and Adjacent Countries Berics 1:1,000,000 2 13 B,4t1 8,401
La-Carte Internationale du Monde |1:1,000,600 P T -
TOPOGRAFPHICAL MAPS. _
Quarter-inch Modern .., ’ wer | P-4 miles 8 14 344,158 34,153
Do. Prely.}) ... e | 174 miles” 3] ... 2,960 2715
Do. (Provl.) ... . | P4 milen f & 2,610 2,810
Half-mck Modern —_ oo | 1%-2 milea 30 8 26,343 25,804
{Prely.) - wee | 1%-2 miles S v
One-inch Modern w | -1 mile &7 a8 g2,542 §¥2,032
Do, (Prely.) e | 1%-1 mile 24 ig 17,347 17,897
Old Style sheets . aa we| Varicus | ... ; 78 13,088 19,080
"SPECIAL MAPS,
District Maps ' | P-4 miles | L. O e T
Administration Beport Maps w|V-8miles}| ... 4 320 122
Provincial Maps " e ) Various 1 2 1,800 1,768
Plans of Cities and Cmtonmanta .| Yurious 2 2 Bt 446
Index Maps w. | Various 3 8 14,056 8,294
Mncellaneous Msaps ... - | Various 54 44 46,905 25,088
- e L IS Lo -
Total JR . . 193 242 | 258,480 1| 2.41.264
|
' EXTRA-DEPARTMENTAL.
Maps . ... . Yarious 133 I 33 ) 456,704 #0028
Plans and dmgrams ... | Yarious 133 24 23,800 44,7149
Tiluatrations R ! 41 248301 11,509
Miscellaneous e R €2 l 0 T03818 | 1708
Total .| .. 413 167 1,887,118, 1,54.300
Grand Total .. .. ; e % 606 409 (2,145,608 305,584

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

*

Verions ... B | sl 1:! l.mzs! 1,683

C.—LETTERPRESS.

1, Survey of India General Report, 1917-18. Price Es. 2 or 24.84. 9

2, Records of the Survey of Indis, Volume XIT (1914) Nutes on Burvey of Inidis maps and
the modern development of Indiun Cartrgraphy. rice He. 3 or 42,8

3. Hand-Book of Topograpby, Chapter X, Map ERoproduction, Becond Editiom, 1918,
Price As. 4 or 44.%

# Sterling prices should be increasad by 50 por cent.
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58. No. 1 (Head Qusarters) Drawing Offlce.—This office is
érga:zised in six sections, each section being under its own supervising
officer. - .

‘ (1) The Compilotion Section.—Deals with “La Carte Internationale

du Monde au 1,000,0000,” with all “Geographical” maps on scales smaller

than the 1:1,000,000, and with miscellaneous work.

(a) Of the seven sheets of * La’ Carte Iﬁternatwns.ie du Mounde”
which were in hand at the end of the previous year, five
shieets have been completed and sent to press; eolour proofs
{from theé engraved plates) of the remaining fwo sheets are
under examination, No new sheets of this series have been
taken up during the year.

{i:) Of the new maps of the Southern Asia Serles, on the 1:2,000,000
scale, the preparation of patterns for engraving the outline
plates of four sheets has been continued throughout the
year. A revised table of the letfering to be eaoraved on
this new series has been completed. '

{e; ‘The most important “ Miscellaneous ” maps “dealt with by th:s
gection during the year have been “Town Guide™ maps.
The fair-mapping of four of these maps was in hand at the
end of the previous yeor; of these, two have been completed
and sent to press, the third has been transferred to a special
party for revision in the field, and the faurth is. awalt;ng
return of the corrected proofs. >

During the yesr, print originals..of three. aéditieaal i ’I‘own
Guide ™ maps were completed and seat to press, and a pre- )
_ liminary Type table for Town Guide maps was also compiled,
drawn and sent to press. Correcied patterns and new colour
guides have been prepared for = reprmiz of the s-mch
(engraved) Map of Calcutta.

(2) The “One-Millionth” Section.—Deals with all. maps of the Indm
-and Adjacent Countries™ Series, on the 1:1,000,000 scale,

(a) Engraved Editions (original and snoderniaed). Of the 13 sheets
which were in hand at the end of the previous year, 7 have -

: been completed and sent to press, working yatt.eraa for

engraving the plates of 3 sheets, and the preliminary
compilation patterns of the remaining 3 sheets, are in
hand. The preliminary compilation  pattern of one ex.%rs
sheet has been taken up during the year.

(b) Helio Editions (Original and Reprint). The fatr~mapp1ag of
three original sheots was in hand at the end of the previouas
yeor. One of these has been sent to press for reproduction

’ and supply of preliminary proofs, work on the remaining two

sheets is in progress, ,
No other original sheets have Leen taken up during the year. '
The fair sheets of 5 previously published sheets hava been

comcted for reprmt and sent to press.

(3) The Qaa'r&ef-msfi Section.—Deals mainly with the i"atr-mapp:ng of
quarter-inch sheets, compiled from surveys on any scale executed prior to
19035, for publication in modern style either in colours (Prehmmary E&li‘-&ons},
or iz black, or black and brown (Provisional Issues).

{a) At the end of the previous year, fair-mapping of 9 quarter-inch

sheets was'in hand (six * Preliminary Editions™ and three
“ Provisional Issues )

[
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The drawing of seven of these shesta has been comploted
during the year; considerable progress has been made on
the other 2 sheets.

During the year under report, 20 quarter-inch sheets, which
were under preparation in the Mapping and Reprint
Section for publication as * Provisional Issues,” were trans-
ferred to this section for completion. 4 of these sheets
have been fair-mapped for publication as * Preliminary
Editions,”™ but have not been sent to press yet; work has

. been stopped altogether on 2 sheets; and the remaining
14 sheets have had to be put aside for the time being.
. In addition to the above, work has been started during the year
on two quarter-inch sheets, for publication as ! Pravisional
: Issues,’ and fair-mapping of both is in progress.
(b} The 14 half-inch sheets which were in hand during the previous
year, from old Sind Survey sheets, have been completed and
- sent to press during the year, for reprint in modern styie AR
‘ Preliminary Editions”. .

(4) The Mapping and Reprint Section.—Deals mainly with the correc-
tions of fair sheets of topographical maps (both from modern surveys and
from surveys exeeuted prior to 1905) for reprint, and with the fair-mapping

" req&xred for special maps (including extra-departmental) on all scales.

(@) (i) The fair sheets of 148 previously published topograplical

‘ - maps (105 modern and 43 old) have been corrected
and brought ’up to dute and sent to press for re-
print during the year. Work ia in progress at the
end of the year under report on 100 eheets (75

- modern and 25 old).

{i1) The fair sheets of 33 new topographical mape drawn
by field parties or by .other drawing offices, have boen
corrected (on receipt for publieation or st proof

‘ stage} during the yesr, before final publication.

{(#3) *Press Order Proof” corrections have been imscrted on
the originals of 101 new topographical mugs, after
pui;hcaimn

(4) 22 “Provisionsl Issue” degree sheets were prepared from
old atlas sheets and sent for publication during the
year. - .
"{¢) Fair sheets {either original drswings or print originals) of 25 ’
special maps, on various scales, have been drawn for the
Army, other Government departinents, &e¢., and sent to
~ press.

" % " There has been little .or no diminution during the year of the

usnal miscellaneous work of all other deseriptions (includ-

ing extra-departmental work) carried out by this section.
(5} The Office Copy Section..—Maintains records of all additions and
aii:era%mns to the details shown on all published maps of all scales, for

incorporation in new editions or reprints of such maps.
(a) These corrections and addlt;ens have been made to 2,542

existing “office copies” of maps of all scales during the
year. 355 fresh “office copies” of newly published or

reprinted maps have been prepared.

-
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() The miscellsneous work of this section includes the checking
and recording of the areas contained in all one-inch
snd half-inch maps received by the Map Publication
Office for publication, the supply of certified copiea of
original records both to official and private applicants,
and correspondence relating to Revenue Survey maps.

(6)- The Eramining Section.—Examines the majority of the sheets
which are fair-mapped by the other sections of this office, and serutinizes.
a Inrge number of sheets which are fair-mapped elsewhere, before.
publication. : ' )

206 “ecases”, affecting 412 maps on various scales, have been
examined and passed during the year.

The amount of miscellaneous work dealt with by this section, in
connection with the [air-mapping of the whole department, is exceedingly
lurge and its mature is too diverse to specify in detail,

57. Engraving Office.—(1) Engraving Section. (a} As in the
previous year, most of the engravers have continued {o be employed during
the year under report on new or modernized editions of maps of the
“Jodia snd Adjacent Countries” Series and of “La Carte Internationale
du Monde”, both on the 1:1,000,000 scale. ' :

Of the former series all four plates of all the seven sheets im hand
have been coinpleted; of the latter series sll four plates of five out of
the seven sheets in hand have also heen completed, the remaining two-
'sheets having reached proof stage.

(b) No work has been done during the year on the plates of any
of the sheets either of the Southern Asia Series, on the 1:2,000,000 scale,.
or on the new Map of India on the 1:4,000,000 scale.

A good desl of preliminary work, however, has been carried out in-
connection with the former series, whereby it is hoped considerably to-
expedite the engraving when the revised patterns of the sheets which -
are now being compiled are received. . .

(¢) Periodic correctious have been carried out on the plates of all:’
the Ueneral (engraved) Mups of India on smaller scales than ' the. -
1:2,000,000 and of all Index clarts. - . .

The four plates of the 6-inch Map of Caleutta have been corrected
and brought up to date for reprint. :

The combined outline and contour plates of quarter-inch ‘sheet 38 N .
which were engraved in 1915 have been corrected and brought up to date,
and art paper prints of each have been supplied to the Photo.-Litho. Office.
" for relfm&uetion by heliozincography. This is for experimental purposes.

Miscellanecus work is mostly extra-departmental snd .includes the
engraving of a large War-memorial brass plate, of various kinds of scales
required by the Army, and of titles on a considerable number of photo-
gravure plates. _ :

. 2N ring the previous year, on the same
nuwber of machines, 42 per cent. of the impressions pulled during fhe_'

o . ctra- . .
year were eatrfl‘depm timental orders, such as photogravures, commission
forms and certificates. S

2 e , arrie i '
Tuteresting experiments have been carried out to ascertain whether-

copies of the * Political Edition ™ of geographical and general encraved
mupa could be printed in colours, if necessary, hy tbzi's section aE‘direei;
from the copper plates. élthough it was proved that this could be d

successfully, it wan decided, for other reasons, to adhere to the pre::l:

mut.hmls of printing such copies from transfers-to-zine plates in the
ordinary lithe. machines. . ‘
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. As a result of this experiment however, all multi-plate engraved maps
are now proved in colours, which shortens the duration snd increasea the
accuracy of examination.

58. Photo.-Litho. Office.—The Litho. out-turna for the year under
report is slightly smaller than the record out-turn of the previous year, but
_is considerably pgreater than that of any other year (vide Table B).

Very urgent demands by the Army for maps resulted in two new *records”
—being made for the monthly out-turns of June and July 1919; this was
accomplished by the employment of & large amount of overtime.

The two rotary off-set machine presses which were ordered last year
having proved unobtainable, other suitable machines are being selected in
England. These are required to replace two very old machines which can-
not deal efficiently with colour work.

Improvements to plant comprise the laying of ﬂoar rails in the studio,
to enable No. 1 camera to be swung round for use without & reversing prism,
and the building of a large drying-box for use in the Powder Process
: Sectibﬁ The entire renewal of the wiring of the electric lighting and
power cm;ts and the installation of new sw;tchi:;enrds throughout the
office is also in hand.

No new processes have been introduced during the year, but the methods
of photographing layer and hill-shaded originals have been improved.

Experiments are also being made with a view to supersede the
slow and Jaborious method of “transfer” from engraved copper plates to
ginc by the photographie reproduction of art paper prints from the copper
plates, and it is hoped that these will prove succeesful.

The “Powder Process”, which was introduced last year for making
sny number of reversed copies of a negative, has continued to be most
guceessful, not only in reducing the cost and improving the qualzty of repro-
* duetion but also in relieving work in the studio.

The following table summarizes briefly the out-turn of the Photo. Branch
during the past three years:—

1918-17. 1017-18. 1818-10.
' Negatives ... e 78 5,300 4.190

Zine Plates ... s 7408 8,47 7.227

Photogravare Plates

Half-tone blooks 6 380 A 554

Ny et
N |

Line blocks an

In the Lithe. Branch the machines and handpressee printed a total of
1,328,240 copies of maps and diagrams during the year under report; the
majority of these were printed for the Army.

Details of all the new publications and subsequent new editions or
rreprints of public maps printed during the year are given in Table IV on
page 29.
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A comparison of the work done and its cost during the past three
years is given in the two tables and diagram below :—

Out-turn of Photo.-Litho. Office during 1918-19.

»

TABLE A.
1 2 3 4 I 5 | 6
*Cont of- Yulue of NQH,BEB OF MAPS PRINTED.
Yoar. otficu, ouf-turn at Irepurt- Otler than
cost-rutes. 7 “mental, Dlepsremental. Total.
o is. Ra. - '

19i8-17 1,790,661 3,47,271 793 3,351 - 4,18¢

1917-14 2,08,784 4,34.124 817 a.812 ) 4,629
1918-19 2.21.218 4,54.243 637 4,203 | 4,840

® I3ones it inelade cust of chemiculs, paper, &e., obtined from England {Ra. 1,85.633 in tbo year under
report), and exchuden the wmuent recoverad diractiy in cash or book debit for work done (Bs. 20,824 in
the yrar gnder report}.

H

TABLE B.
L 2 3 | - 4 | s | & | 1
Numbwr of Nuurther of Number of " Tyer RecrioN OUT-TURN.
Yonr impressinng half-tone Line-hlack
’ puticed in impressions | . Dmpressions | Pagesoriterns] © Copies impressions
Lithe. Branch. pulled. pslied. - published. yrinted. pulled.
1816-17 3,854,004 113,486%; 34,838 N,218 1,31t 014 ‘ 2,051,347
1017-18| 4,796,815+ 924,603 1,193,418 7476 | “eazsnn | termier
1918-18| 4,248,913 183.413 | 1.151.878 5,577 | 1,233,211 | 1.829.380

+ Incorrectly printed as 5,486 ond 4,796,81 in the Genera! Report, 1917-18,

DIAGRAM SHOWING ODUTTURN OF THE

LITHO. BRANCH

Ouring the fasl lan years.

DIAGRAM SHOWING PROFIT AND LOSS
on the working of tha whole office
" turing the last fen years.

"
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59. Mathematical Instrument Office.—During the year
1st April 1918 te 31st March 1819,

3%

from

there was some Jevrease in the

~demands made on this office (vide item 1 in para. 2), and an increase in
the value of werk dome (vide item 6 in para. 2), and there was reepectively
a profit of Rs. 1,21,573 and Rs. 39,762 against a profit of Rs 1,535,859

" and Rs. 50,741 in 1917-18. .
2. Below are given the usual comparative figures for the Ilast 3
. JO8rs ;i—
1916-17, 1917.18, 1818-19.
J— | 5 ——
) . L fs, Ha. Ra.
" 1.. Tolal issues to Public Offices as shown in the| 35,32,655 8,88 858 7.64.795
Profit and Loss statements of stores. . ;
2. Value of irs to instruments peceived for 58,423 43,133 50,804
TEpAITS an:{ returned in serviceable condition.
Nalue of instraments received from Govermmeont| 77,147 R3,209 1.83,730
- Officers when no longer required.
4, Book value of the stock of instruments, &c., inj 4,773,133 3,038,268 4,22.818
. Serviceable Stores. . ‘
3. Book value of the stock of iustruments, &e., in| . 1,135,803 1,04.304 1,10.554
L airable Stores. .
6. 'Total value of work done in the Workshop .| 2,98,331 | 341,827 4,365,023
7. Value of iustruments mannfactured in the Work- | 1,76,119 | 1,83,737 2.17.843
shop for Serviceable Stores.
8. 'Value of imstruments purchssed loeally 1,08.039 4,30.336 2.72.462
8. Vslueof instraments and materiala obtmnod from 1,01.744 88,380 87.174
- England through the Director General of Stores. ' :
10. Avemge No. ni empioyeea and their pey -} No, 417y Neo. &0 No. 558
- Ra. 1,02,604 Rs. 1,33,718/Rs. 1,63,759

3. I}umza ‘the year the stock of all the three stores (the Service-

-‘able the Repaxrabls and the Material Stores), was twice taken, and the
* diserepancies noticed have been adjusted. _

}
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IL.—_DEHRA DUN OFFICES.
TRIGONOMETRICAL SURVEY OFFICE.

80. Computing Office.—The notable feature of the year’s'woriur
is the publication of Prolessional Paper No. 17 —*Investigations of -
Isostasy in Himialayan and Neighbouring Regions” by Colonel Sir Sidney
Burrard, X.CA.L, RE., F.RS. An endeavour bas been made in this paper
to solve the geadetic probiem of the Indo-Cangetic trough,

The adjustment of the pendent portion of the Burms Coast Series
which extends to the south of latitude 18° and of the Bangkok Series
has been carried out. The heights of the principal triangulation in Burma
bave also been adjusted.

} A second edition of Levelling painphlet 57 and an Addendum tc Level-
ling pamphlet 56 have been published. A reprint of Levelling pamphlet
53 is in hand and well advanced through the press.

Chapter III (1914) of the Hand-Book of Topography is being re-
written and will be ready for publication in the course of the next year.
Computation forms are heing remodelled and adapted fo paper of - foolseap
size, : i -
158 requisitions for data from departmental and non-departmental
olliciuls were complied with. | ‘

61 Triangulation pamphlets eovermg 202 degree sheets were paiﬁtshed.
und issued in the course of the ysear.

For purposes of investigation a large amount of computation in con-
nection with Isostnsy was carried out. :

Type Printing Section.—The following pubhtzaiuoas were prmted :
during the year:—

1. Rocords of the Survey of India, Vo]ama XIII, 1817-18,
2. Profossional Paper No. 17.

8. Moesopotamion Levelling pamphlet.

F

. Lovelling patnphlet 57 {3nd edition, revised) ‘and Addendum fo Lavelhng pam.’
phiet 58,

Triengulation pamphlets covering 220 degrea sheets.
8. Tuables of reduced rosults of magnetic observations by No. 18 Party.

7. Esxtracts from Aunhary Tables for use of sxplorers, s glossary of Tibetan names
aud a large amounst of miscellaneous work.

Ubservatories.—Meteorological observations were continued as usﬁai
and the Owmori Beismograph was in operation throughout the year.

Photographs of the sun were takem on 324 days, the sun bemg
obscured on the remaining days of the year.

Preservation of Trigonometrical Stations.—825 stations were repaired
by district officers at a cost of Rs. 4,318-9-2. Out of 359 districts frozn
which reports were due, 24 failed to make returns.

61. No. 2 (Behra.) Drawing Office.—During the year under
report the work in this office was carried out by five sections.

(1) The Triangulation Chart and Canfonment Plan Section.—In
addition to the ordinary work of this section, 17 miscellaneocus maps . and -

charts, 3 Levelling charts and 5 Index charts were -prepared and _sent
tno presa.

o~
.
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2) Thr Compilation Section.—The rongh compilation on  the srale
of 1 inch=12 miles of 4 sheets up to East Longitude 108° and the rouuh
eompﬂat:on of another sheet on the 1/M scale, were taken in hand during
the current year; 4 shects on the 1/M scale were sent to the Superinten-
dent of Map Publication, for ‘publication, and 9 sheets are still in hand,
4 sheets with hills on the 1/3M seale are now nearly completed and will
" be sent for publication shortly. :

‘ The rough compilation of the northern half of the Brahuaputra sheot
of .the Southera Asia Series was comple%ed and sent to the Superintendent

‘of Map Publication, for publication. The zough compilation of the North

‘ Tibet sheet of the - Sont,hera Asin Series was taken in hand during the
' }’ear

(8) The Stein Section.—The fmr-mapp;ac of 81 shests of Nir Aurel
Stein’s explorations in 1800-01, 1906—08 and 1913-—15 has been
continued ; - of these 19 were completed and sent to press; the rewmaining
12 gheets are in hand or -awaiting serutiny by Sir Aurel Stein before
. being sent to press, Of the sheets sent for publication, 27 are still
in the “colour proof™ stage.

The fair-mapping in this section will be c&mpleted shortly, nftor

" which $he ‘section will be employed on the examination of celour proofs.
,' (4) The Half-inch. Section.—The fair-mapping of 4 sheets wviz:—63
.F‘IN.W.,V'F'}N.E., F/S.W., F/S.E, tauken up lsst year wns completed and
they will be sent to press when the final corrections are carried out. The
-personnel of this section has now beern absorbed into the other wmections
and the section done away with. .

(5} The Examination Section.—Thissection wea organised in Murch
1919 and has since received 93 cases, of which 79 have been disposed

ei" leaving & balance ‘of 14 cases in hand. X
" ¥ This section was also employed in’ prepanng numerous disgrams and
. charte to Hlustrate -reporta.
' In addxtmn to the above, 22 pupll draftemen wers instructed in
drawing, rapld style' hand printing, snd the use of drawing instruments.
(Of these 22 pupils, 4 were sent to the Superintendent, Southern Circle, 10
‘have been gwen employmané in this office and 8 are still undergoing

traming
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The following is the summary of the work of the office during the

year 1818-19.—

Bal : Sheets
of 1 No. of | Sheets | remuin-
heots | 2Deots lsent for| inginm | .
Class of map. o 1sg | received | publiea- | hand on * ResMangs,
é’nwger in | tion in [3UthBep- -
Yois. | 1918-19.]1918-19. | tember
o ¥ 1918,

Qeographical maps, scale I/MI ... I 5 Includicg one sheet
{Rough sompilation}. - recompiled for em- .

graved edition. :

Geographical waps, seale 1/4M| .. .. 4 | 4 | For engraved editiox,
{Hough sompilation}, - ) :

Gecgraphical maps, scale 1/2 M J canne 1 -

{Bz‘aEmaputm shest, morthern .
hsif. HRough compilation).

Geographical maps, scale 12M | ... T | ... 3

Southern Asis Series, North | -
ibot ahest, Rough compilation)

Geograpbical maps, weale 1/M] 18 | ... 4 9 Includes - 3 rough

{Fair shesta]. . compilations from
previous. | vepork

s N - which are now
being fair-drawn.

Geographica] meps, scale 1/8 M - I RO 4. Qutline 'and Hill
{Fair sheets). : sheets, ° nearly

. : completed.

@eographical maps, scals 1/M} ... 9 g | ... S
{aolour gnides). 7 .

Bir Aurel Btein’s explorations in| 31* | _. .. i8¢ 12 *33 sheets yemained
Chiness Turldstan and Kansu, in - over from last year,
1900-01, 1908—08 and 1813—13, but 2 sheete have
for publicatisn on 1/2 M acale. been incorporated

with other sheots
when . the sheets
were all readjusted. -
+0Of all the sheets
scat to press, 27 are
still in ** Proof in
' q colours™ stage.
Triangulation Charts, scale ! inch - 3 3 | ...
= 1 mile, ) - .
Triangulstion Charta, seale I inch 14 35 34 15
= 4 miles, '
Trisngulation Charta, acale 1 inch 5 10 i3 2.
= 8 milea. |
Trisngulation Chartas, scale { inch 3 6 8 i .
= 18 miles, i : L
Levelling Charts, seale ¢/M ., ] ... 4 4 Including one of
Levelling in Meso- -

potamia on scale

' 1/2M.
Cantonment plans for publication | ...... 81 61 - Bheets of 22 canton-

y , ments proved and

‘ published.

Cantonment plane for gorrections 64 &8 70 521 |Corrections of 37
cantonments  for .

198 carried out
both on originals -

. and office copies.
{ Includes coTrec-
tions of 18 cantom-
ments for 1519,

Cantonment pland {eclour guides) | ...... 16 é 10 I hand.

Hilf-inch sheeta e e 4+ ] L) e 4 Will be sent to press

shortly.

Miscellaneons Extra-departmental | ... a7 27 Incinding Mave Salt
munps and charte and disgrama, Mine map, sketches

of chambers and
f.'}il?t&.
Maps of Mesopotamia ] ... 2 2] Proofs examined and
. sent o press,
Index Charts ... ..} ... 5 - 0 ...
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Photo.-Zinco. Section.—During the year 1918-19, the work umiertnkan

coxnpnaed —
Cantonment Maps.
Indexes and Triangulation Charts,
Forest Maps.
Sir Aurel Stein’s Maps.
Miscellaneous Maps.
Extra-departmental Maps.

In the year under review, the small litho. machine was received back
from Baghdad, but in the meantime a second-hand machine had been
purchased from England und erected in its place. A Reproducing Section
(eomprising 5 technical hands and khalasis) wae formed and placed st
the dispesal of the Superintendent, Northern Circle, for work with the
' North-West Frontier Survey Party at Peshawar.

The - fellowmg table shows the  work ‘done in the last three
yoars i

) Ro. of Chocolate

- Years, . No. of Subjects. |No. of Negatives.| No. of Pulls, and Cyanotype
prints.
1916-17 1,302 1,500 287,514 371
1917-18 1,130 1.719 ‘345,776 127
1¢18-19 - 1,193 1,475 278,276 229

82, Forest Map Office.—The classes of work entrusted to the
four technmical sections of thie office were briefly described in last yoar's

{b)
{c)
{d)
{e)

- report; the distribution of the work has been continued on the same
~ lines, and the progress made during the year under report is dedcribed
below :—
n The - Drawing Section.—The progress of this section for the yesr
" under report is shown in the table below:—
Received |Drawn and .
: In hand on . Io hand on { Published | Total number
Class of map. | 1st Ostober duz::grtha paigg:gon £0th Septom- | during the of copics
: 1918: 191819, |in 1918.19. ber 1910, | year 1018.12)  printed.
. ¥ 1
(a} s 15 56 T ceeee 74
(d) 71 68 86 68 62
(e} 20 10 18 17 4
{d) 9 82 87 14 17 118,300
o) .. 4 4 T 8 '
N e ] 44 27 85 38 81
(), e} e 51 50 1 N
TOTALS ... 168 268 800 131 218 18,300
{a) Reprints of Forest mups oz varions scsise.

Forest editions, co the seale of 2 inches = 1 mile, of modern om-umh R
Mape of Forest Circles and Divisions.
Mape to illustrate working plans, &e.
Maps and dizgrams to sccompauy Adwisistmtion Heports,

{f) Forest maps from spa::hl sarveys, mostly on the saale of 4§ inches = | wile,

(9}

Indez and miscellanecas mape.
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* (2 The Portfolio Section.—Oifice copies of 1,152 maps and colour
specimens of 112 mmaps were prepared, corrections on 657 sheets were
completed, and 3,013 sheets were coloured by band for issme. New
racks for this scction were built last yeur, and the sorting and re-ar-
rangement of all oilice copies in these racks was completed duﬁng' the
| year. ‘ - S
(3} 'Tfse'Map'Recoffi Section.—The number of maps, disgrams and
other records, received for etorage was 21,613; and 20,392 maps, &e.,
valued at Rs. 19,178 were issued. The "relative decrease - in - the
value, compared ‘with the figures for last 'year, is due to the revised
rates charged for maps of small - sizes. Sales by book-transfer to
‘Goverminent .departments amounted to Rs. 7,252 for 7,950 maps, &e, |
ggainst Rs. 0,449 for 0,086 maps, &e., issued during the previous year,
Cash sules to the public smounted to Rs. 8,310 for 5,558 "maps,
sgainst Rs. 2,025 for 1,875 maps which were sold last’ year. -
(4) The Book-Bimding Section.—The section dealt with 264 volumes
for the Forest Reouearch Institute and 61 volumes for the ‘Library of
the Trigonometrical Survey, the value realized being Ra. 701, .an in-
creuss of 187 volumes and Rs. 336 over the ﬁgares for last year; in
addition 2,142 maps of various sizes were mounted on cloth for issme. .
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III.—CIRCLE AND LOCAL DRAWING OFFICES,

€3. No.3 Drawing Office (Northern Circle).—During the year
under report 14 one-inch sheets, out of the 29 previously surveyed, werc
fuir-mapped by parties and after final exumination have besn submitted for
publication. In addition to these, 1 one-inch sheet was brought up to
“date and completed to margin, while 4 otber one-inch sheets were brought
up to date, redrawn and comjdeted to margin, in the drawing office, for
purposes of reprint.

" Half-inch sheets compiled fmm publialied sheets of the modern one- inch
and old styls half-inch maps.—7 half-inch sheets drawn in the Circle
drawing office were submitted for publication during the year.

On the basis of the one-inch maps published to 30th September 1919,
there now remain for completion in the Northern Circle 117 half-inch
sheets of the kind under consideration. Of this number, the fair-mapping
of 23 sheets iz in hand or has been started.

In addition to the ahove, there are 6 half-inch sheets partially in-
complete owing to some of the component one-inch sheets, though
surveyed, not having been submitted for publication.

Quarter-inch sheets compiled from the fm&iésheei sheets of the modern
“one-inch and half-ench maps (and old style maps).—During the yeur, 1
quarter-inch sheet was fair-mapped in the Circle drawing oflice and
submitted for publication. - The fair-mapping of 3 quarter-inch sheets is in
band while that of 2 others is in abeyance.

The material for 4 quarter-inck sheets is incomplete, owing to com-
ponent one-inch, though surveyed, not baving been submitted . for publica-
- tion; the pubhshed matar13§ for 23 further quarter-inch eheets is available
for fair-mapping. :

Special maps.—During the year 15 sbaeta of tbe Simla Extension
Survey, scale 220 feet =1 inch; 1 sheet of the Jutogh Cantonment, scale
- 40 feet = 1 inch; 1 sheet of the biennial survey of Delhi and vicinity, scale
4 inches = 1 mile and 3 of the Royal Artillery Practice Camp maps, scale
3 inches = 1 mile, were fair-mapped and submitted for publication.

Hill-shaded sheets.—38 hili-shaded sheets, of one-inch, hall-inch and
' quarter-inch sheets and Royal Artillery Practice Camp Maps, were stump
shaded and submitted for publication during the yeur.

Layer guides.—Nil .

Colour putterns and press order proofs.—During the year 59 press
order proofs and colour patterns were prepared and submitted for publica-

4

tion.
Triangulation charts.—A special section was formed during the year

under veport to deal with this work which had fallen much into arresrs
Considerable progress has been made in sorting and arranging sll volumes
and data, but ae the major portion of the work has been of a preparatory
nature, no out-turn figures can be given at present.

Miscellaneous.—The traverse plots of 18 mauzas in 33 sheets, scale
16 and 32 inches = 1 mile, of the (Gonda district were prepared and
the cost of preparation recovered fromn the Deputy Commissioner, Gonda.

For the purposes of reprint, the office eopies of 77 one-inch shects
were corrected, brought up to date and submitted tr publication during

the year.
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64. No. 4 Drawing Office (Southern Circle).—During the
your, 25 one-inch sheets, 8 half-inch and 2 three-inch sheets, which bad been
surveyed nond {air-mapped by parties were finally examined and submitted
for publication. At the close of the yeasr, all sheets surveyed in previous
yeurs had been submitted for publication, with the exeeption of two sheets,
of which one requires further reference to the ground, the other has
been received from the party and i+ now under final examination. :

Hulf-inch sheets compiled from published sheets of the modern
one-inch maps.—8 sheets were fair-mapped and submitted for publication, and
a further 8 gheeis, which had been fair-mapped'by the parties, were finally
examined and also submitted for publication. At the end of the year, one
gsheet was being fair-mapped in this office and 22 were being fair-mapped
by the parties. : :

The number of hulf-inch sheets completely surveyed, but of which the
component one-inch sheets have not yet been submitted for publication,
is 5. : )

The number of half-iach sheets of which the component one-inch sheets
have been sent for publication, but the fair-mapping of which has not yet'
been begun, is 10.

Quarter-inch sheets compiled from published sheets of the half-
inch map.—The fair-mapping of 11 sheets is in hand, no shects were
completed and submitted for publication.

The number of quarter-inch shesis cozzzpietely surveyed, but of which
the component half-inch sheets have not yet been submitted for puhheatioa :
is 10,

The number of quarter-inch sheets of which the component half-inch
sheets have been sent for publication, but the fair-mapping of which has -
not yet been begun, is 4.

Special maps.—2 were examined and sent to press.

Hill-shaded sheets.—20 were prepared.

Layer guides.—One was prepared.

Colour patterns.—Were prepared for 38 sheets.

Triangulation charts.—None were prepared.

Photo.-zinco. werk.—Number of reproductions ... ves 113
» » enlargements 110
" . reductions . 202
" ” Vandyke plates prepared 161
. » prints pulled ... 6,439

Miscellaneous.—19 two-inch maps of the Hyderabad Forest Reserves .
were examined. .

The usual training in drawing was given to the pupil surveyors and
the parties were assisted with draftsmen.

65. No. 5 Drawing Office (Eastern Circle).—During the year,
24 ope-inch sheets and 1 half-inch sheet, drawn from recent surveys,
were received in the drawing office from the parties of the cirele. Of
these, 3 one-inch cheets, as well as 7 one-inch sheets out of the 10 left
over from previous year, were subwmitied for publication. 7 more have
"been scrutinised and got ready for submission. The remaining 18 shests
are under examination and further correction.

Half-inch sheets compiled from published sheets of the wmodern
ene-inch maps fand old style mapsi.—14 sheets, including 4 taken in
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band during the year under report, were under prepuration in the Circls
drawing office during the year. 11 other shects were recoived from the
porties of the circle during the year. These, und 3 sheots recvived prior
to 1st October 1918, are being dealt with n the drawing office. 4 of
these were received in an incomplete .stute us regards boundaries and
heights and are now being completed in the drawing office.

On the basis of one-inch shests published up to 30th Septembur 1919,
there now remain 62 half-inch sheets for drawing in the circle, of which
39 are under preparation in the drawing office snd partiea of the cirele.

There are 17 hulf-inch sheet areas completely surveyed on the l-ineh
scale, but of these areas, the component onc-inch sheets had not heen
subinitted for publication on 30th Septemiber 1919,

Quarter-inch sheets compiled from published sheeta of the modern
one-inch . and half-inch maps {and old style maps).—2 sheets were
received from the parties of the circle during the year, Lut hoth were in
an incomplete state as regards heights and boundaries and are now being
completed in the Circle drawing office.

10 sheets were in hand in the Circle drawing office during the year,
worL on one of which was held in abeyance, pending completion of
. further surveys now in progress in its ares. .

Material for the preparation of two quarter-inch sheots, from either
one-inch or half-inch published modern sheets, was ready on 30th September
1919; buf draftsmen were not available to draw them. Of 6 other quarter-inch
sheets, the component one-inch sheets, but not half-inch sheets, had been
published in wodern style prior to lst October 1319; and it is not proposed
to take up their preparation {ill these half-inch cemponents have ULgen
published.

There were also, on this date, 4 other quarter-inch sheets the whole
areas of which have been surveyed in modern style on the senle of
"1 inch=1 mile, but of which the one-inch sheets bave yet to be published ;
_and of these too it is proposed to postpone the preparation pending
publication of their half-inch components.

Hill-shaded sheets.—Material for 6 sheets.(all one-inch) was reccived
during the year and that for 25 sheets {one-inch, half-inch and quarter-
inch) was left over from the previous year. OFf these 31 shests, shaded
originals for 14 one-inch, half-inch and quarter-inch sheets were submitted
during the year and those for 6 others have been completed and ure ready
for submission. This leaves & balance of 11 sheets in hand for next year.

The Layer guide of one quarter-inch sheet was prepared und
submitted during the year.

Colowr patierns and press order proofs—Proofs for the preparation
of colour patterns for 9 sheets were received during the year and those
for 34 sheets were in band on 1st October 1918. 17 of these were
completed and finally submitted during the year snd one was abundoned
pending completion of further surveys snd additions to the sheet; 9 others
are ready for submission, leaving & balance of 16 sheets in hand in
various stages of completion.

Triangulation charts.—The preparation of -4 degree triangulation
charts was in hand in the circle on 30th September 1919.

68. No. 6 (Simla) Drawing Office.—As during the previous
year this office was organized in 2 sectioms.

The Army Seciion has dealt with the preparation of mapes and
plans for the use of the Army in India while the Surcvey Section has



44 OFFICE WORK.—LOCAL OFFICES.

twen employed nn the prepsration of trans-frontier maps on the one-
millionth, quarter-inch and half-inch seales.

Mont of the work of the Swurvey Section has consisted in redrawing
in modern style, and sometimes to a reduced scale, the maps already
existing, with the incorporation of such additional information of recent
date sy may have been available.

87. Bengal and Bihar and Orissa Drawing Office.—
(Imperinl  Slandard  Mapping  Section). 'The  ordinary work
of this office in the compilation {from modern revenue survey material
and from “local series” maps) and fair-mapping of one-inch sheets, for
publication in eolours as preliminary editions pending their topographiéal
revision. ‘

During the year under report the whole strength of this office has
not heen employed, as in previous years, om this work; and fewer
sheets have been completed and submitted for publication in conse-
quence.

Of Benyal 12 new sheets have been fair-mapped and submitted for
publieation during the year.

Of Bihdar & Orizse 2 new sheets have been fair—mapped and 8
shoets, previously published without hills, have been completed for repub-
lication of new editions with hills. '

The additional work undertaken by this office during the year, on
which a considerable portion of its strength was employed, has been
the compilation and fair-mapping of a new . “Town Guide” map of
Calcutta-Howrah for publication in 16 sheete on the scale of 12 inches
=1 mile. .

This new combined map is being compiled from the existing map
of Calcutta on the scale of 16 inches =1 mile, which has been brought
up to date as far as possible, and from new drawings prepa.red from
reductions of the recent survey of Howrah on the scale 50 feet=1
inch. ‘ o

Work on this map was started in October 1918, All 16 sheefis were
completed and submitted for publication, and 2 of them were published,
hefore the end of the year under report. ' :
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I’AR‘I‘ 4.—WORK FOR OTHER GOVERNMENT
DEPARTMENTS.

68. Northern Circle. No. I Puarly.—Three Royal Artillory
Prictice Camps were surveyed on the scale of 3 inches =1 mile, 1.0,
_Baleli (near Quetta) 93 square miles, Pili-pahri (near Jhansi) 61 square
miles, and Killod (near Mhow) 72 square miles {vide also page 13).

The country round Baleli consisted of an open cultivated valley at an
altitude of about 5,000 feet intersected by numerous water courses gencrally
dry and included parts of the foot-hilla of the two ranges furwing the
valley ; thut round Pili-pahari and Killod was mostly open, cultivated and
undulating country with a few hills.

The fair-mapping of the Yiru-Bostin Camp left over from Ilast year
has been sent in for publication and the fair-mapping of the three new
camps mentioned above will be completed shortly.

" Details of the survey for “Town Cuide” maps executed by thia party
will he found on page 18. :

No. 2 Party——At the instance of the Secretary, Public Works
Department, Rajputina, the survey on the scale of 24 inches to a mile was
commenced of the hill station of Mount Abu and its extension as acruired
on lease by Government from the Sirohi Darbdr, comprising an ‘area of
some 5,500 acres in alll. Thoe cost of this survey is being horne by the
Public Works Department, Rijputina. The details of the work done
up to date are given on page 18.

Details of the eurvey for *“Town QGuide” maps executed by this
party will be found on page 18. -

Sind-Sdgar Party.—During the year under report, the party was
employed on rectangulation of the Sind-Sigar Doidb in connection with the
Punjab Government’s Sind-Sagar Canal and Colonization Projeet, in
Miinwali, Shahpur, Jhang and Muzaffargarh districts.

The whole tract, approximate area 7,863 square miles, comprired in
the scheme, was eut up into 1,342 rectangles of 4,000 acres each by
loeating on the ground 1,920 corners; 1,209 dreswed stones were embedded
on the msin and 2,000-acre corners in the Agricultural or * Included Thal,”
and 430 iron rails were embedded - on main corners in the High or
* Fxcluded Thal”.

Sub-division into 100-acre rectangles was carried out over the
northern part of the tract, comprising an srea of 36444 rquare miles,
and embracing parts of Miinwili, Shahpur, and Jhang districts; 23,324
rectangles of 100 acres each were laid out and their corners were murked
by stones. Nearly 73 per cent. of the work was tested by the superior
revenue staff and the survey officers. The party has now to deal with the
sub-division ioto 100-acre rectangles in southern area of the tract slready
divided into 719 rectangles of 4,000 acres each. This will be done next
field season.

. Traversing amounting to 279'9 linear miles was also carried out by
the party in the strip of thickly wooded country, along the western edge
of the “Thal” in Muzaffargarh distriet, in which triangulstion was
impructicable. In this tract also, approximate area 405 square miles,
the cormera of 4,000-acre and 2,000-acre have been located.

The country under rectangulation lies Letween the Indus river on the
west and the Jhelumn and Chendb rivers on the east and is locally koown
as “Thal”™ (uplands). The tract is a vast rolling desert of sand studded with
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hillocks, sparsely populated and alnost waterless. The village wells are
generslly Lrackish. The “7Thal”, with the exception of the north-eastern
portion which is more cultivated, is covered by low tree growth. The
natural difficultiea of the ground make the work arduous and slow.

In recess the party was employed on completion of the computations
of trinngulstion and traverse and other records of the Sind-Sagar rect-
angular survey, und alse on half-inch fair-mapping, from the middle of
July to the end of September 1219,

Punjub Riverain Suwrvey Purty
employed on local surveys in the Punjab. The details of the work

As in previous years, this party was

done are given on pages 18 and 19,

89. Bouthern Circle.—The survey of cantonments and military
stations wus continued by No. 20 Party. The details of the work are
given on page 20, L

The Royal Artillery Practice Camps of Kipra, in the Hyderibid
State and of Rijankunti in the Mysore State, which were surveyed on
the scale of 3 inches==1 mile by Nos. 6 eand 8 Parties respectively the
previous year, were fair-mapped by No. 5 Party and submitted for publi-
eation. ' :
The spocial survey on the scale of 1) inches=1 mile of reserved
forests in the Hyderibad State was continued by No. 6 Party, and 2n
area of 237 square miles was surveyed. The cost of the work is being
borne by the Nizim's Government.

70. Head Quarter Offices.—Details of all extra-deparimental
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 pags 34, in the “Issues™ Table and in Table IV of the
Map Repord and Issue Office report on pages 28 and 29.

In addition to the special maps for other departments which are
wentioned in para. 54 (g) on page 27, thesse -extra-departmental
publications include Royal Artillery Practice Camp maps and various
operation and mancwuvre maps for the Army; maps to illustrate the
Hydro-Electric Survey Report, the Journals of the United Service
Inatitution, various reports of Government officials, &ec.; large numbers of
special dingrams for the Railway Board and of forms for Government
Promissory Notes; the reprint of a Persian Grammar text book; and
the usual lurge npumbers of Weather charts for the Meteorological
Department and of photogravure and half-tone illustrations for the
Archawlogical and other departinents.

The work entailed by the preparation of originale for some of these
special muaps, in addition to their publication, is mentioned in the reports
of No. 1 Drawing Office and of the Engraving Office on pages 30
to 33.

71. Mathematical Instrument Office.—The manufacture of
heliographs, prismatie compasses Mark VIII, seales, protractors, &c.,
wus eontinued throughout the year. Practically all repair and manufacture
work of a civil nature was put aside. Large numbers of metre staves
and chains were manufactured to meet Mesopotamia’s demands. Several
engraving wmachines were manufactured to facilitate work om scales and
protractors, &c.

Instruments were supplied by this office to muany Government
oflices, Imperial and Provincial. '
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