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

1. TOPQOGRAPHICAL MAPS are published on the scales of 4
MILES to 1 INCH, 2 MILES To 1 INCH AND 1 MILE TO 1 INCH:—

(@) THoOSE SURVEVED AFTER 1905 are printed in colours, in sheets
23 INcHES x 19 INCHES, price ONE RUPEE per copy.

(h) Thosk SURVEYED prioit To 1905 are printed in black only or
in black with hills in bhrown, in sheets 40 INCIEs x 27 INCHES, price
Re. 1-8-0 per copy.

(¢y 4 miles to 1 inch waps are printed in two editions, iz,
Lavered and POLITICAL, as described in para. 4, except those from old
surveys. which are printed in black and styled PrOVISIONAL, price ONE
RUPEE per copy.

2. GEOGRAPHICAL MAPS are also obtainable as follows:—

() SOvVTHERN AsSIA SERMES, -scale 1:2,000,000 or nearly 32 miles
to 1 inch, in LavErep and Porrrcar editions, as described in para. 4,
gize 36 inches x 24 inches, price Rs. 2 per copy.

(h) Ixpia  aND ApsackxtT COUNTRIES, scale 1:1,000,000 or nearly 16
milex to 1 inch. in LAVYERED and PoriTicar, editions, and from old
surveys as PROVISTOXaL [SSUES, size 23 INCHES x 19 INCHES. price ONE
Ruree per copy. '

(/) InTERNaTIONAL Mar ofF IND1A, secale 1:1,000,000 or nearly 16
miles to 1 inch, in LAYERED edition (without shading of hills), size 30
inches x 26 inches. price ONE RUPEE per copy.

(/) Gexeral. Mars or INDIA, scale 32 miles to 1 inch, in sets of
12 sheets. cach sheet 25 inches x 32 inches, in LAYERED and PoriTicar
(without hills: editions. price Rs. 12 per set. Maps of India on various
smaller scales and iiscellaneous special aps illustrating Railways, ete.,
are also available.

3. MISCELLANEOUS wmaps are also published as below :—

(a) Pnovixciar, Marvs, on scales 16 miles and 32 miles to 1 inch.

(b) Disrtrier Mars, on scales 4 miles and 8 miles to 1 inch.

(¢) CaxrtoNmuxT aNp TowN Mars aND OTHER MISCELLANEOUS Maps,
on various scales and prices.

(d) Foursr Mars obtainable only Irom the OFFICER IN CHARGE,
Forest Mar Ovrice, DEura Dux.

4. The styles of printing ol 4 wiles to one inch and Geographi-
cal maps are as follows:—

(@) LAYVERED EDITION, printed in colours with contours and graduated
layer tints to show altitudes, and shading to emphasize the hills. (Colour
ribands along houndaries cannot be added to this edition.)

(b) Povrricar Bpiriox, printed in colours with colour ribands along
boundaries; contours to show altitudes and shading to emphasize hills.

(¢} DProvisioNal Issur, generally printed in black or black with hills
in brown. Colour ribands along boundaries are added by hand when
vequired at an extra cost of 2 annas per sheet.

5. MAV CATALOGUES can be obtained at ONXE RUPEE per copy.

6. Maps can be wounted on cloth and folded or mounted on rollers
for hanging, etc., at a small extra charge.

7. Maps approved for issue to Government Othcials on the PUBLIC
NERVICE ave supplied on BOOK DERIT.

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

Al other issues ‘of printed maps are made on cash payment or by
V. P. P. (ash payments may he made by Money Order, or by uncrossed
cheques (usual commission charges being added to cheques on Banks out-
side Caleutta).  Crossed cheques, Hundis and Receipts for payments into
Treaswrics cannot be accepted.

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

8. Tur Mar Recorp anp Issur Ovrice will be glad to give, free
of charge, any further information.






AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLICATIONS.

LONDON.

A, ConsTaBLE & Co., 10, Orangc Street.

Leicester Square, W.C.

P. S. Kinc & Sox, 2 and 4, Great Smith
Street, Westminster, S.W.

KecaNn Paur, TRrReNcH, TRUBNER
68, Carter Lane, E.C.
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T. Fisuer UnwiN, Lrp., 1, Adelphi Terrace,
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B. H. BLACKWELL, 50 and 51, Broad Street.
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DeigaroN, BELL & Co., Lrp., Trinity Street.

ON THE CONTINENT.

ErnesT LEroux, Rue Bonaparte,
Paris -
MarTINUS Nuuorr. Tae Hagie-

France.
Holland.

TOR MAPS ONLY.

LONDON,

Enwarp Sranrorp, L. 12-14, Long Acre
w.C.

INDIA.

THackik, SriNg & Co., No. 3,
East, Caleutta, and Simla.

Esplanade,
Newmax & Co., No. 4, Dalliousic Square
Caleutta.

T.aL CuaND & Sons, No. 76, Lower Circular
Road, Calcutta.
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DEI‘(.)T, No. 309, Bow Bazar Street,
Caleutta, and Dacca.
Rat Sammm M. Gurae SiNeH & Sons,
Lahore.

Thnacker & Co., Lrp., Bombay.
D. B. Tararorevana Soxs & Co., Bombay.

Hiacginporuams, Lrb., Madras.

PropriEror, MarasiLite Prixriye WORKS.
Mussoorie.

CockpurNs Acrney, Srinagar.

CuraTor, GOVERNMENT  Book DEeor,

Buema, Rangoon.

Burman & Cu., Muzafiarpur.
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PART 1.-GENERAL REMARKS.

[ —INTRODUCTION.

1. The main parts of this report, as shown in the ‘ Contents” on
the opposite page, are Purt 2-——Work of Field Parties, {c., summarising
the operations of the field parties, grouped. under appropriate headings;
and Part 3—Office Work, which gives a brief account of the year's progress
in the head-quarters and other oflices. Fuller details of these operations
are being published in Volume XIV of the “Records of the Survey of
India.”

2. An abstract showing the progress of the topographical programme
assigned to the department in 1905, may be found in Table IT on
page 10.  From this it will be seen that the out-turn of topographical survey
during the current year was 13,948* square miles; and that this brings
the total progress since 1905 to 510,310 square miles, leaving 1,311,‘290
square 1iles still to be done.

3. The first Index map, at the end of the report, shows the
progress of this topographical programmme both in survey and in publication
in the three circles, while the remaining seven indexes show the progress in
publication ol the various series of maps appertaining to the scheme, and
also the wmain framework of triangulation on which the survey of India
is hased.

4. Table IV on page 29 gives a list of the new publications of the
Caleutta Offices during the year. A complete Jist of departmental publica-
tions, apart from wmaps. may be (ound in the annual * Records of the
Survey of Indin”; and lists of new maps are published quarterly by the
department, as well as in the monthly “Notes of the Survey of India.”

5. Progress in the Trigonometrical Survey can only be assessed by a
study of the ‘“ Records of the Survey of India” and the special publicatious
issued at Dehra Dan  The Gencral Report can attempt little more than
a briel abstract of the forale and nature of the different operations.

*This however exeludes 3,738 syun te wiles of revision kurvey (provisional) on seale of § inch=1 wile,
and 82 wquare miles of bicnninl Delhi revision survey on scale of 4 inches= 1 mile.
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GENERAL,—INTRODUCTION, g

following events are notified: —

Nine Imperial Officers and five Provincial Officers have reverted
from temporary military duty. The available strength was
not, however, increased, owing to the necessity of granting
long deferred leave.

Owing to the shortage of officers the Held work of the whole
department was again considerably curtailed.

The Survey party under an Twperial Officer (Deputy Director
of Surveys, Mesopotamian Expeditionary Force) which
accompanicd  the field-florce in  Mesopotamia continued
survey operations there.

The Survey detachment in charge of a Provincial Officer
which  was employed on service with the Salonika force
returned to India on completion of its work, and was
disbanded.

The Survey detachment under a Provincial Officer which was
despatched to Bast Africa for duty with Field .Survey
units of Royal Engineers, returned to India on comple-
tion of work, and was disbanded.

A Survey party under an Imperial Officer was sent to East
Persia in October 1918. to carry out survey operations
with the East Persia Cordon Force. The majority of
this party returnmed to India in June 1919, leaving behind
a small portion of its personnel from which a wseparate
detachment was formed under a Provineial Officer to
complete such extra survey work as wight be [lound to
be required by the military anthorities.

A Survey detachment under 2 Provincial Officer was  des-
patched to carry out survey operations in the neighbour-
hood of Bushire (Persia).

A Survey party under an lmperial Officer was sent to
Peshawar lor duty with the forces operating against
the Afghins.

A Survey detachment under a Provincial Officer was sent to
Quetta for duty with the forces operating against the
Afghins.

A Survey detachment under a Provincial Officer was formed
for daty with the Kaki Punitive Force.

Lieut.-General Sir W. R. Marshall, K.c.B,, K.c.8.1, Command-
ing-in-Chiel, Mesopotanian Expeditionary Force, in his
despatch dated the 1st October 1918 wrote as follows :—

“ Surveys and the Map Compilation Section bave always risen
“to the occasion, and have continued to produce a
“large output of adwmirable work ”.

A competitive examination for admission to the Provineial
Service was held in July 1919, There were 30 can-
didates lor the Bve 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 number of maps issued continues to show an
increase due in part to the operations on the North-West
Fronticr. The steady increane of issues of maps to private
individuals is also noticeable and very satisfactory.

There has been n marked increasc during the last few years
in the demand for surveys on large scales other than for

ordinary topographical purposes. -
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o TL—ADMINISTRATION AND PERSONNEL.

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

]
|
g-17. | 1917-18. 1 191819, | REMGRKS.
| \ t
i !
R, R« Rs. |
Gross actunl cost. . 32,093,108 400,333,295 35,93,116" | * These tigures
| are not final.
Deduct receipts wnd eredits 14,79.255 17.38.796 17.25,606° |
i
Net wctual cost X 18,133,854 22.74,499 18,67.510*

8. Colonel Sir 8. G. Burrard, K.c.8.1., WE., F.Rs, adwministered the
departwent up to 15th March 1919, except for a month during which he
was on leave, Colonel Sir (. P. Lenox-Conyngham, Kt., RE., FIRS,
officiating lor him. Colonel C. H. D. Ryder, c.LE., D.5.0., R.E, administered
the department for the remainder of the year.

9. In the Imperial Service Colonel Sir 8. (. Burrard, K.c.5.1, R.E.,
F.&.8., retived ; Lieutenant-Colonel ¥. P. Nosworthy, D.5.0,, M., RE, wag
transferred permanently to military duty. The number of Imperial Officers
remaining temporarily on wmilitary duty on account of the war at the end
of the Survey year is 12. Colonel R. A. Wauhope. €.B,, C.M.G., C.LE., R.E.,
(Retived), vacated his temporary appointment in the department.

Commissary and  Honorary Major C. J. .\rﬁery, M.B.E, Officer in
charge No. 6 Drawing Office (Simla), has been retained in the service
after the age of 55 ycars. Mr. H. G. Salmond, late r.a.r., has been
deputed to this department to assist in experiments in producing maps
from aeroplane photographs.

In the Provincial Service Mr. P. R. Anderson died; Captain W. P
Hales, 1.A.r.0., also died while on active service in Persiu. Mr. Syed
Aulad Hossein, Khan Bahadur, and Mr. J. A. T. Haddock, the latter of
whom was employed under the Govermnent of DBurma, retired; M.
T. W. Babonau was dismissed. Mr. B. M. Berrill has reverted from
deputation under the Government ol 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 ocers retired, one of whom,
Mr. Lal Singh, Rai Bahadur, was later re-t uployed; one officer was
transforred to foreign service under the Civil Commissioner, Baghdad;
one probationer was contirmed and three promotions were made into this
gervice from the Lower Subordinate Service.

The total strength of the departent at the close of the Survey year
was 44t Tmperial Officers, 109} Provincial Officers and 52 Upper Subor-
dinates besides specialists, clerks, lower subordinates and menials.

10. A Special Burma Forest Survey Party and a Simla Survey
Detachment were formed during the year in addition to the field service
parties or detachments already wentioned.

The Punjab  Riverain Detachment was raised to the status of a
Survey Party.

t Including 12 officers on tewporury wmilitary duty.
1 Including 9 officers on temporary military duty, but. excluding officers re-employed and on deputation
to Loend Governments. 1
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11. The following

1<

Honours were conferred on members of the

department during the year:—

Knighthood.—
Compantons of the Dis-
tenguished
Order.—
Commander of the Order
of the British Empire.—
Officers of the Order of
the RBritish Empire—
Members of the Ovder of
the  British Empive —

Service

Awarded  the Order of
Si. Anme, Znd Class,
with Swords.—

Aworded the Order of
the White Eagle, 4th
Class.—

Promoted to Brevet-
Lreutenant-Colonel.—

Promoted fo Brevet-
Mo jor.—

Mentioned in despatclhes.

Colonel G. P. Lenox-Conyngham, R.E., F.RS.
Major R. H.
Major H. J. Couchman, m.c., R.E*
Major J. D. Campbell, R.E.
Mr. I A. Ferrier, Officer in charge,
matical Office.
Brevet-Lieut.-Colonel C. P. Gunter, R.E.*
Major M. O'C. Tandy. ps.o, RE

Thomas, R.E.

Mathe-
Instrument

Mr. J. McCraken. Extra Assistant Superin-
tendent.”

Mr. W. H. Strong, Extra Assistant Superin-
tendent. *

The late Acting Captain W. P. Hales, LA.R.0O,
Extra Assistant Superintendent.

Brevet-Lieut.-Colonel C. M. Browne, c.M.G,
NS0, RE.

Brevet-Lient.-Colonel  H. Wood, ®.E.*

Major R. H. Phillimore, 0.8.0., R.E.

Major 5. W. S. Hamilton, Ds.0,
Captain C. G. Lewis, 1.k

R.E.

Colonel. C. H. D. Ryder, C.LE., D.5.0., RE.
Lieutenant-Colonel G. A. Beazeley, D.s.0., R.E.,
(third time).

Brevet-Lieut.-Colonel H. Wood, &.k., (third
time).

Major H. McC. Cowie. K.

Major E. T. Rich, c.LE. RE

Major M. O'C. Tandy. p.5.0, R.E.. (second time).
Major R. H. Thomas. p.s.0., RE.
R.

R.E., (twice during the year, once in 19186,

Brevet-Lieut.-Colonel H. Phillimore, D.s.0.,

altogether thrice).
M. N. MacLeod.

(second time).

Major D.5.0., M.C., R.E.

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

Major .. D. Compbell. r.p.*

Lieutenant-Colonel F. P. Nosworthy, b.s.0,
M. ILE. (twice during the year, altogether
wix  times).

T. Captain H. B Simons. Extra Assistant
Superintenclent.

Mr. D. K. Rennick, Extra Assistant Superinten-
dent.

Mr. A, I, Booth, Kxtra Assislant Superin-
tendent. (second  time).

* Honony

191718 ad

econloreed dluving
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Mentioned in despatches Mr. F. R. Vandyke, Manager, Litho. Section,
(contd. ).— Photo.-Litho. Office, Calcutta.
Mr. Jamna Prasad, w.s., Sub-Assistant Super-
intendent.
Mr. Hamid Gul, k.s., Sub-Assistant Superin-
tendent, (second time).
Mr. .Annada  Prasad  Ghosh, Sub-Assistant
Superintendent.
Mr. Laltan Khan, LD.s.M., Sub-Assistant Super-
intendent, (third timne).
Mr. Abdul Latif 1han, Sub-Assistant Super-
intendent.
Surveyor Muhammad Nasir Khan.
Title of Khan Bahadur.— Mr. Asmat-ullah Khan, K.s, Extra Asesistant
Superintendent.
Title of Rai Bahadur.— Mr. Girindra Nath Mukherji, r.s., Head Clerk,
Mathematical Instrument Office, Calcutta.

Title of Khan Sahib.—  Mr. Hamid Gul, ‘Sub-Assistant Superintendent.
Title of Rai Sahib.— Mr. Nunak Chand Puri, B.A., Sub-Assistant
Superintendent.

Awarded the Indian Dis- Mr. Laltan Khan, Sub-Assistant Superinten-
tinguished Service dent.

Medal.— Surveyor Ghulam Rasul Khan.
Surveyor Muhammad Abdul Azim.

Silver Medal for long Sergeant F. J. Weaver, (India Miscellaneous
service and good con- list), Draftsman, No, 6 Drawing Office
duct.— (Army Section).

Services brought to notice Lieut.-Colonel H. H. Turner, W.E, Superinten-
of the Government of dent, Map Publication, Calcutta.

India.— Mr. T. A. Ferrier, c.B.E., Officer in charge,
Mathematical Instrument Office, Calcutta,
Mr. 8. Woodhouse, Works Manager, DMathe-
matical Instrument Oflice, Calcutta.
Mr. 8, Colovhoun, Assistant Manager, Litho.,
Photo.-"..cho. Office, Calcutta.

12, The f{following table shows the distribution of officers during
the year. The names of oflicers on deputr*~n to Local Governments
or military duty or absent on militar; wu.y followed by leave through-
out the year are omitted; the names of officers, other than oflicers in
charge, on leave, military duty, or foreign service, during the greater
part of the year are also omitted
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TABLE I-DISPOSITION OF OFFICERS, 191819, J<

, Colonel Sir Sidney G. Bwrrard, x.csa., wr, rurs, to 3
December 1918 and from 5th January to 15th March 191¢
Colonel Sir Gerald P. Lenox-Conyngham, kb, RE, P
Ofliciating, from 6th December 1918 to +th January 191

SURVEYOR GENERAL OF INDIA—

Colonel C. 1. D). Ryder, ¢.1.E, nso0., ke, from 1Gth Marel
1919 (Officiating to 15th September 1919).
Dperiad Officers. Proviucial Officers. Upper Sudordinates. Lower

Subordinutes, §e.

Surveyor General’s licut.Colonel A, Mewrs, T.

fAce. Captain W, . Perry, M.
No. 6 Drawing Major C.J. Arbery Mr. R. E. Saubolle.. 2
X I f LJLArbery A et et e e 20 Drnfis te.
Office, Simla. » ALJU AL Druke, DL i Druftamen, &
Mesopotamian Sur- Colonel C. 11, D. Ityde Mr. 8.8, MeA'F. Fielding My, [Tayat Mubammad, k.s. 68 Surveyors, &e.

vey Party. » O West Nauak Cland Puri,

»

n
Bt.-Colonel F. VY, l'inw

( \1 G, }l é" \'owl.lmd DAL, RS
A, B.CC ivan, D.C.M. H
Bt.-Licut.-Colonel C. 1’ (.u\lh‘\, ,: D. K. Rennick o ',,, piivaly (r“I i
O.B.E,RE. ,, DI Lu ! sad Ghosh N
Major BE. T. Rich, ca v J. MeCUraken, M.B.E. n Clan, 1LDUS, M,
. ]lnnlhor LA » LB Kitchen "' Abdul Latit Klan
L. (G Crosthwait, 1.a. w AL Booth "
Mr. T. deGraalf Hunter, a.4. " S CL Pollett
Major A, 11, Gwyn, 1.A. ,,  Narendim Nath
Bt.-Major C. G, Ln‘wis, R.E. Chuckerbutty, L.C.E.
. » AL T Murphy
Bast Africa SUrvey ......c.ccoveioiiin. Mro ACJC AL Diake, p.cow. Mr. Ram Prasad, R.s. .......... 5 Surveyors.

Detachment.

SUPERINTENDENT, MAP
PUBLICATION—

} Lieut.-Colonel H. H. Turner, r.E.

Imperial Officers. Provincial ()fficers. Upper Subordinates. SuburtI;:r"z,;l::!:s §
s, §re.
Map Publication ..., ME. Mo GAStANA |, oeeiiis e e e e e
Office, Calcutta.
No. 1 Drawing Major O. H. B. Trenchard, r.¢. Mr. Williams .
Office, Map Record " .Lwdamln Prasad
and Issue Office and “ Alml.wh Chunder Bose
b Asmat.nllah Khan, k.5,
Engraving Office, " Nuth Snr
Calcutta. " Fitz-Gibbon
" . Grabham
o T l“ Kitchen
oo 1L T HTughes
.o HLILL . Bntterfield
oy Jiva Lal Sahgal
Photo.-Litho. \InJorF-J M. King, R.E. .
Office, Calcutta. ” - Gwyn, LA
Mathematical In- Mr, T. A. Ferrier, c.one, . .. e
ument flice,
sutta,
L mgal & Bihar L Mre PUSimpson L e

; Orissa Drawin

ifice, (Imperia.

itandard Mapping
3ection).

SUPERINTENDENT,
NORTHERN CIRCLE

{ Lieut.-Colonel I,

Imperial Officer

Lieut.-Colonel R.

A Tandy, o,
T. Crichton, c.L.k.

up to 29th November 1918,
1.A., from 30th November 1918,

Upper Subordinates. Lower

> el Lcer
Provincial ()ﬂlt‘(‘l&- Subordinates, de.

No. 3 DIraWing o oeeememme . Lo Mre, Tmam Din 29 Surveyors,
Office, Mussoorie. k.
:: AL A. (-n\“:nn
No. 1 Party,...... Bt. -Lieut..Colonel A Ao Mro 1L L B, Hanby . 3} Surveyors, &e.
Punjab  and  Cr niral  McHarg, D.5.0., RE. . G.JOR Rae
India. Captain W, . I’orry, MN.C., R.E. ,, AL
w R
» GoALD .
No. 2 Party, _... Major R, Foster, LA...........c... Mr. 1L PO Morton.. Mr. Lakshmi Dutt Joshi 23 Surveyors, &e.
United  Provinees  and oo oA Calvert , Glmlam Hasan
Delhi Provinee. o Doni Chand Puri ., Daulak Ram Vohra.
No. 3 Party,............ LM T . Paras Ram . 31 Surveyors, &c.
United  Provinees  and R L 1 Amir Abdul Sa .
J. 1. Johnzon Alimad

Punjab.

No. 4 Party,. Licut.-Colonel E. . Taudy,

Moqimuddin

2 Clevks.

United Provine

Sind-Sagar Party, ... ...

IE,

. Chami Lal Kapar .. 97 Surveyors, &e.

Nabidad Khan

Lakshmi Dutt In-«lu
Vidya Dhar Chopra

Mubammad 1Tnsain Khan
Muhammad [Insain
]

Shih Lal

Prenjab.
o Mogimuddin
Riverain Survey Mr. Maga Das Pan, s, o Mr
Party, "
tujab, I
Survey De- o CMr WL Strong, SBE.
ant, -
Persia Licut..Colonel H. L. Croshwait, Mr. P. AT Kenny e Mr.
‘y HE. oo EO i West e
' L s “
oG ~ Cooper o
" ..l ‘Grive
e \I.l_]nr 1. MeC, Cowie, R.E. Mr _ Hanson
- BL-Major €. G, Lewis, 0. , t
My L Mr.
CMr 1, Williams Mr.

G. A, Norman

Afrz Ginl Klian

138 Local  Revenue
stalf.

73 Surveyors, &e.

11 Surveyors, &e.

28 Surveyors, &e.

9 Horveyors, &e.

3 Surveyors.

3 Surveyors,

16
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TABLE I—(Continued).—DISPOSITION OF OFFICERS, 1918-19.

SUPERINTENDENT
SOUTHERN CIRCL

No.

4 Drawing
Office, Bangalore.

Colonel T,

Major L. C.

3. Renny-Tailyonr,
'Jhmllior, 1.A., from Gth to

B

Imperial Officers. Provincial Officers.

............................................. FOE Waloh

»

C.S.1, LK.,
28th March 1919,
Licut.-Colonel W. M. Coldstream, R.E.,

J. H. Nichol...............

up to Hth March 1919,
from 29th Mareh 1919,

Lower

Upper Subordinales, Subordinates, de.

B. V. Nurayana Rao ......... 37 Draftamen, &e.

Mr.

No. 5 Pa.rty . . Major L. C. Thuillier, 1.a. ...... Mr. V. \V. Morton . .S, Vengnsvami ., . 33 Surveyora, &c.
Central Pro: s Hagi Abdh. Damodar Khndillar
.+ F.C. Pileher 5 Masud Khan
No. 8 Party,............ R . Mr. J. O'B. Donaghbey ... Mr. Eknath Dattu., . 23 Surveyors, &c.
Bombhay und]ludnuhud o Jio AL Meyer » K. Mandanna
" \lunslu Lal, n.A, ,» E. N. Nutesan, DA,
. . 8. Mavibara Tyer
No. 7 Party,.........c.. oo e Mr. W. AL Gorman ... Mr. Pulin Behavi Roy.......c.... 14 Surveyors, &e.
Madras. » C.E.C. French
» Il B. Simons
,» Fo W Bmith
» M. 8. Gunesa Aiyar
No.8 Party,.........cc. v Mr. W. M. Gorman ......... Mr. K. Narayanasvami Chetti 37 Surveyors, &ec.
Madras, » C.T.C. French 5o H. Namsimlamurti Rao
. M. Mahadeva Mudaliar, ,, Shaildh Mubammad Salile
M.AL
No. 20 Party....... LT PP Mr. B. . Hughes ........... Mr. Dharmu............... 23 Sarveyors, &c,
r(,'nn(zvrlm;z_-nfs .an;; Mr:rl’t- n & ]i::) Uf l'l:onch ,» Jitendra Mohan Mukerji
ary Stations in the 5th, , 0. . Jackson
Gth and Nh Divisions. ’

Training Section,... ..o . Mr. 8. I". Norman ... . Mr. Hari Rem Chandra 11 Surveyors,
Mysore. Jogalekur, and Pupifs.
Salonika, Survey .. T. Capt. H. B. w...ons ...... Mr. Jamma Prasad, R.S. ......... 14 Surveyors, &¢.

Detachment. Mr B, '1‘ Wyatt
ssol‘;:‘];léyfes%g’f;glllﬂ- eern e e seemsemnnsnenne e M T LD GROOE s e e b Surveyors,
ment.
SUPERINTENDENT .
EASTERN CIRCLE ! }—Lleut.-Culonel C. L. Robertson, ¢.M.G.,, R.E
Lower

5

No. 9 Party,
Bengal.

No. 10 Party,......... ..
Upper Burma.

Drawing -
Oﬂﬂce Shillong.

Imperial Qfficers. Provincial OQfficers.
. J.I1L S, Wilson

PramadaranjanRey, R.S.
E. Claudius

. B Biggie o
A. B. Hunter
Amar Krishna Mitra

:: H. T. Hughes
Mr. M. C. Pettera...............
» WG Jarbo

H. IT. Creed
Dhirendra Nath
Bauerjee, I.C.E.

Upper Subordinates. Subordinates, dc,

24 Surveyors, &ec.

Mr. Amulya Charan Ghosh

.. 23 Surveyors, &c.
Gopol Lol Mitra yors,

Mr. Dhirendra Nath Saha
Ram Prasad, n.s.
Bhamba Ram

27 Survoyors, &ec.
"
»

No. 11 Pa.rty, ......... Mr. J.O. Greif. Mr. Pratul Chinudra Sen Gupta, 26 Surveyors, &e.
Lower Burma, b OO I Hart B. Se. '
s BE.M. Kenny
5 C. 0. lienrd
» AL V. Dickson
No. 12 Party,. . Captain F. B. Scott, 1.a.. . Mr. H. W. Bigaie .............. Mr. Girijn Sonker Bagehi......... 25 Surveyors, &c
Awsam. o E.G. Hardinge e
»  Pramadaranjau My, res,
»  Prafulla Chandra Mitro,
B.A.
,» K. 8. Gopalachari, n.A.

Special BULB «ovioeoeeeemimeeiit e eevanae e .. Mr. H. \Y. Riggic.. ..o, Mr. ]}lm.‘mbn Rawn ... 9 Surveyors, &e
Forest  Survey . W. G Jarbo yors,
Party

IVppm Burma.

Kuki Survey e e .. MR HL T Finghas a e

Detachment, Surveyors.

Assam,
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TABLE I—(Concluded).—DISPOSITION OF OFFICERS, 1918-19.

SUPERINTENDENT OF THE
TRIGONOMETRICAL SURVEY

Imperial Officers,
( Attached )

Superintendent’s Ay, H. G. Sulmond (on deputa. Mr.
Office. tiov from Enstern Bengal
Railway).
Computing Office  Major H. McC. Cowie, Rip. ... Mr
s C. M. Thompson, 1A,
No. 2  Drawing Coloncl R. A. Wauhope, c.8., Mr
Office and Forest . C.M.G., C.L.E., R.E.
Map Office, Dehra Major F. J. M. Kiug, #.8. "

Provincial Officers.

}«—Colnnel ir Gerald P, Lenox-Conyngham, %t., R.L., F.R.S.

Upper Subordinates. Lower

11 AL Charrier. ..o s
C. 8. Malunes

. flapumen Pmsad......... Mr. Sarnt Kumar Mukerji....... 42 Computers, &e.
,, Korunn Kumar Das, B.
.. C. Bymne . Mr. Ram Singh, R.S. . 165 Dr.Jwinen, @2,
Tty Prusad Ra ,»» Jugsl Behari Lal
). N. Pushong

J. MceCraken, M.B.E.

Dun. :: I'. F. Kitchen
5, aj Bahadur Mathur,
B.A.
No. 13 Party,......... Major H. MeC, Cowie, BeE. .ovi cevereeeirecscnniresrsimssssinininns ceearsississsssissnssnsnnse s e 3 Computera, &e,
{Astronomical ). » M. O'C. Tandy, D.s.0.,
O.D.E,, R.Fe
Bt.-Major C. G. Lewis, RE,
Major C. M. Thompson, 1.A.
No. 14 Party,......... Major H. McC. Cowir, R.&.. 1 Clerk.
( Penduium ). . C. M. Thompson, 1. A
No. 15 Party, M. HL Gl SBaW coeoeeiiiciis et ee it et e 9 Computers, &e.
¢ Friangnlation ). R.E. ,, C.3. Mclnnes
It. Foster, 1,\ ., Abdul Karim, B.A.
ajor C. G. Lewis, _.E.

No. 16 Party,.. My, 0. C. Ollenbach .. everorreeieseeaesnssensesceeeeenenneaerees 20 Computers, &e.
¢ Tidal ). ,, Syed Zille Hasn un K. s
. T, oo iie e Mr. H. G. Shaw . ... Mr. Karuna Kumar Das, .A. 12 Computers, &e.
No 1'(7,101,:;?,.-,,%’_ ., 0. N. Pushong ., Satish Chandra Mukerjee '
. D. M. Luxa
., J. McCriken, ¥.B.F.
: LT Kitehen
|’ ,» K. S. Gopalachari,
! ,» Narcndra Nath
! Clinckerlmtty, L.C.E.
No. 18 Party, ......... [P OP PRI Mr. E. G.J. Bond, v.p. .., Mr. Bidhu Bhusan Sheme...... 2 Magnetic
Tl ( Magnefic ). ., Nikunjo Ronjon Ma- servers.
| b zumdar 12 Computers, &e.
No. 19 Party,......... Colonel Sir Gernld P. Lenox- ... s i e s 1 Clerk.
( Bagse Line). Conyngham, kt., R.E.,
F.R.S,

Major I[. McC. Cowie, R.F.

Br..Lt.-Colonel A. A. Alcl[arg_
D.8.0,, R.E.

Major G. M. Thompson, 1.4,

Subordinalcs, Le.

Ob-
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PAET 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 descriptions of the work of cach
topographieal ,party.

In 1913, the Secretary of State sanctioned n 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
Ties before 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 hall-inch or smaller scale.

Table II.—Progress of Topographical Surveys since 1905.

Survey year. I Scales of Survey, Ng;ﬂ‘l:" bg:t[l:lzm E&Tzfg“ TOTALK.

| ‘5 Sq. miles. | Sq. miles. | Sq. miles. | Sq. miles.

1905 .06 “ Mostly 2-inch and 1-inch 6.278 1.660 10,322 18,260
190607 | ditto ol 7519 7,666 B,659 23,844
1907-08 ... r ditto | 14,530 9,256 12,431 36,217
190809 ditto L] 180624 | 12526 0 11,542 42,692
1909.10 \ Mostly L.iuch | weess | onesiz | oeme | acao
1910-11 ... ditto o w1528 13191 | 9218 49,917
191192 ... ditto o] 23M52 Cooa1s | 10654 | 4mew
191‘_;- 13 ... i Mostly 1-ineh and }-inch ; 28,192 A 13,349 ]j 11.836 , 58,377
1938.14 ... ditto i 25062 1544 14,890 55,780
191415 ... ditto 1 12434 | 19,256 5.056 36,676
1915-16 ... ditto el RGE 17243 s : 32,342
191617 ... ditto | 10689 \ ass LooeTes | 82750
TR ditto aelA202 0 1218 S L 24,279
'8-19 . | ditto I 509° = 7.263 ; 6.176+ | 13,948

|
‘e completed to date 212,310 ' 162.430 ! 135,570 510,310

rveas for the whole: 750,000 '542.800 1\528.800 ’1,821.600
' programme. ‘. |

remaining forlsaq.ego laso.370 | 20m ~- .






WORK OF FIELD PAR TS, &.—TOPOGRAPHICAL SURVEYS. < H-
Ve .c IIL—OUT-TURPM of PLANE-TABLING and COSTS
of Topogr phical Surveys, 1918-19.
- - COSTS OF |
OUT-TURNS SURVEY |
OF PLANE. i
TABLING INCLUDING 1
i '\f/\[']’I\(}
PARTY wnd LOCALITY. Arens Total I
on each otals !
Seale | Of arcns | Total [ Cost- REMARKS.
i | X N
Charncter of Country. Seale and Class of Survey. of each | " all 4 costs, i rates.
Seales. !
Class. | = o
, | [ PR
“ Sy miles. . Bs. ! per sq. |
N n o o ! o i i mile. l
newr— T - - ; o : -
:d ‘I’ﬁ't)vtizl’qxi Dunjab, Contral India. | N%?gg'[LEERN
4 cultivated 1-inch Original Survey Military 92 i i
«tlls, l
1os8tly cultivated 3-inch Origi nul Survey Military 133 320 i
L, bw hills. s !
f(rsrct('ri by usnally 3-inch Origined Survey Military a5 75,152 | Indeter- | (+) Tho arcas sur.
. conrses hetween high i minate \-eypt{nrq eo emall
Rills | (n and so far apart.
of hills, i entuiling such
TLiarge-Seale Surveys | costly moves, that
i | it is  impossible
' 1 to arrive at a
4 rational cost-rate
i J for the actual
work of survey,
No. 2 Party—United  Provinces, Delhi  Province and
Rajputana.
Lou; rocky hills and cultivated 4-inch Revision Survey 82 32|
plains. .
74,666 | Indeter- | (5 Includes Ra.
Large-Scale Surveys l )| ninnte 5 1;3 debitable to
! (m) Ra]put'um and
Rs. 266 debitable
to Forest Depart-
. ment, U. P.
No. 3 Party—United Proviuces.
d 1 A 5 iginal  Speei y K
Wooded hills féi’:v:)rlglml Special Forest 189 189 | 92,051 | Indeter- | () Includes Rs.
Survey. J ()| minate | 18429 debitable
()] to Torest Depart.
! ment, U. P.
| i
‘ |
. i
S A S E P
TOTALS, NORTHERN CIRCLE:- 591 sg. m. Rs. 241,759  Cost- Indeter-

rate minate.

Well-wooded hills and cultivated 1-inch
plains.
Wooded intricate hills

Undulating und cultivaled

Wooded hills

Varied. mostly open plaing
Open, serub jungle

Wooded intricate hills,undulat. ..
ing and crltivated,

Wooded hills

No. 5 Party—Ceniral Provinces.
L]
Original Survey

. 1-inch

Revision Survey

No. 6 Party—Bombay and Hyderabad.,

. 3-inch Original Survey
... 1-inch Originnl Survey
... 1-inch Supplementury Survey ...
. 1}-inch Original Survey .-

ditto
ditto

Ditto
Ditto

No. 7 Party—Madrus.
l-inch ,Original Survey

2inch’ Oviginal Survey

No. 8 Pa,rty—nlmhm.
l-inch Supplementary Survey ...

l-inch Revision Survey

|
1

- (2,226

12
1,182 l
42 )

8q. miles.

979 l
463 |
178
274 l
1,670 |
237

st

e

!
1,442 55,112(a)

2,359 | 78,282

2,238 | 56,234 I
i

1,224 | 63,823 ()

i
{
1
P
f
i

I

Rs.
per sq.

_mile.

382

332

=

SOUTHERN
CIRCLE.

(d) BExcludes Its.
13 10]-]. cost  of
t-inch  mapping,
und Rs. 2,630, cost.
of 3-inch mapping.

) Lxeludes Ns.
4935, cost  of
I Y-inch mapping.

[

TOTALS, SOUTHERN CIRCLE - 7,263 sq. m. Rs. 2 14401

Cost' 34'8

P
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Table III.—(Concluded).—OUT-TURNS of PLANE-TABLINC.,..4'

of Topographical Surveys, 1918-19,

j

|
|
'
I

Kuki Survey Detar shment—Assom.

i
20 | 19871 }
I
|
|
!

Hilly and for the most par Forest l.inch Revision Survey {Provi- . 92.291
Y

clad. sional). !

7Y

i
|

TOTALS, EASTERN CIRCLE:— 9,914s8q. m. Rs. 4,54,938

2,201 10,057‘1 44 ]
wh

!

Cost- 459

OUT-TURNS vy | :
nl > o 4 i
or PLANE- | yorupinG | a
‘ " | MAPPING. K
I'ARTY ond LOCALITY. Arens | Total |
h otals ;
mSlc'r:L’l\z of arens | Total Cost- REMARKS.
Character of Country. Seale and Class of Survey. of ench é‘m l“" costs. rates.
Class, ' DoMes !
) Rs. | {
Sq. miles. Rs. per 3q. |
B 1 mile. i |
! o |
|
‘ ! |
k i
No. 9 Party — Bengul. ’
Flat and cnltivaled plains ... 1-inch Original Survey a8 0 548 1 '-'9‘35‘8/,“ 54'5 by
: i 9
: inch
. Hs.lﬂl,
l ‘ ‘ 1%-inch
| | |
No. 10 Party—/{ipper Burma. | |
by | | .
High Nills, densely wooded l-inch Revision Survey (Provi- I 367 i), \ i 1 Y
sional). : ; i |
High mountains with densely %-inch Original Survey [ -.;4(;'? t ! \ "
- Sz ! P2 : £ RS g 4 cludes 1ts.
reooded walles, | 2Ol go16 s 4l | b L
Densely wooded hills ... 1-inch Original Survey N T ' to the  Forest
Wooded hills, free of undergrowth  2-inch Oviginal Special  Forest | 55 l ‘ nDcL;ron\In::tm:;‘tspccinul{
Survey. ' ! ‘ forest surveys,und
! | l‘ Rs. 3426 on
| i ! nceount o i}-inch
: l survey which, as
! l ! only provisional,
! \ will be redone on
' : | the %-inch senle in
! . ‘ the near future.
No. 11 Party—/lwower Burma. . E
High hills, densely wooded. from J-inch Revision Survewy (Provi- {1,080 i ' ‘]
£00 to 9,000 feet, _ sional). ) ] i
High hills and low wndulating 1-inch Original Survev- 1.217(: | i
ground containing large arcas P 2,323 1.52.537, 8517 (h)}‘['l‘l‘unl‘\:((l"nD(lr::‘t“;)L
of swamp and marsh. densely : ! ! r”‘ Office~ and R,
wooded. i | i ' ! H23F on uccount
Densely wooded hills ... l-inch Kevision Survesy 26) ’ Joot -'J{""CI‘ FuTVOY
2 l | i which, :Il.\ lolnl_\
\ i provisional, will be
£ : ! redone Iun the
: I .inch seale in the
. “ | mear I'nture.
) |
, i
No. 12 Party—.lssuu. g : ‘\
; ; )
Plains, mostly densely wooded and 1-inch O ginal Survey o188 | \
partly under cultivation and a | | | !
portion of arange of hills, . I i !
Plains, mostly denscly wooded and 17 nch Revision Survey LI 30 l 1,216 | 96,907 : 797
partly under cultivation and a X . :
portion of a range of hills, i : i
Denscly wooded plains . 2.nech Original Swrvey s ! 2371
Special Burma Forest Survey Party—['pper Burma. ! !
Waooded hills ... 2-inch Original Survey . 20 0035

(i) Ilas not  been
included in Tablo
IT as being only
pravisionnl.

() Refers (o planc.
tabling only,

rate

GRAND TOTALS:— 17,768 sq. m. Rs. 9,50,008

Cost- Indeter-
rate minate.
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NORTHER_N CIRCLE .. Index map No. 1)

14. No. 1 Party. -Three Artillery Practice Camps, comprising an
area of 228 square miles, were surveyed on  the scale of 3 inches - |
mile in the  vicinities of Jhinsi. Mhow and Quetta. In the case of
the first named 16 square miles, and in the case of the wecond named
76 squarc wiles, were surveyed in o addition on  the scale of 1 inch =
1 mile, for subsequent enlargement to complete the sheets of the
Artillery Practice Camp maps  to nuargin (vide also page 45).

The party also carried out large-scale surveys of the cities of
Labore and Ferozepore for ' - preparation of “Town Guide” maps
(vide page 18).

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

The activities of this party were mainly contined to large-scale
surveys of the ecities of Allahabad, Cawnpore, Benares and Agra
for the preparation of Town Guide” maps (vide page 18), and to
a large-seale survey of the hill station of Mount Abu and vicinity,
atill in progress (vide page 1),

16. No. 3 Party.—Thisx party only undertook the survey of 189
square wiles in the Dehra Dian district of the United Provinces, and
Dhadi and Raingarh States, Punjab. The survey was executed on
the scale of 4 inches =1 mile in connection with reserved forests (vide
page 17).

17. No. 4 Party.—This party continued in abeyance throughout
the year. the Officer in charge being specially employed in connection
with the triangulation and traverse records of the Northern Circle, and
on other miscellaneous duties.

18. Training.—25 pupil surveyors were entertained in June 1919
and  drafted into the parties, &e., lor preliminary training in drawing
during the recess season as Jollows :-—

To No. 2 Party ... 6 men

.8 6,
.. Sind-Sigar Party 6
o No. 3 Drawing Oflice 7

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

In addition to the wen referred to above, 7 soldier surveyors and
14 pupil surveyors are undergoing their first and second year's training
respectively in No. 2 Party making a total of 46 men under training.

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

The  Tair-mapping  of  the lollowing sheets of the ecurrent and
previous season’s survey remained for completion on 30th September
1919 : -

Sheets on the 1-inch seale 17
Sheets on the 2-inch scale e 120
Royal Artillery  Practice Camp Map oL

Town Cluide Maps

-7

Simla lixtension Survey

ot
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20. Particulars of special work done by Nos. 1, 2, 3, the Sind-Sigar,
and Riverain Parties, are given on pages 18, 19, 45 and 46.

SOUTHERN CIRCLE (viir 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 Provinces, and triangulated an area of 1,652
square miles in the Chhindwira, Seoni and Balaghat districts of the
Central Provinces. The country consisted of jungle:clad hills and of well-
wooded cultivated plains. The majority, including the head-quarters of the
party, remained at Bangalore throughout the year and was principally
employed on the fair-mapping of half-inch shects compiled f{rom published
sheets of the one-inch map. ’

.22. No. 8 Party.—This party surveyed an area of 2,359 syuare
miles on different scales in the Bijapur district of Bombay and the
Gulbarga, Raichiir and Mahbabnagar districts of Hyderibad (Deccan), and
triangulated an area of 1,699 square miles in the Nalgonda and Warangal
districts of Hyderabad. The country surveyed is undulating and highly
cultivated, except the forest areas which consist of sparsely wooded hills.

23. No. 7 Party.——This party surveyed an areca of 2,238 square
miles on different scales in the Guntar, Kurnool and Nellore districts of
Madras. The country surveyed comprised open expanses of cultivated land,
with isolated barren rocky hills standing out conspicuously frowm the
plains and well distributed over the area.

24. No, 8 Party.—-This party surveyed an area of 1,224 square
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 Ramnad
and Tanjore districts of Madras. The country surveyed comprises «o
portion of the Western Ghats, mostly forest clad, bold and rugged in itx
northern reaches, but losing much of its characteristic boldness and steep-
ness as it approaches the sea in its southward trend to Cape Comorin,
It divides the country on its flanks into undulating and low lying plains,
intensely cultivated, and dotted with nwmnerous seattered huats 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. 9 pupil surveyors received instruction in topographical
surveying.

28. Recess Work.—The whole of the area surveyed this year will
be [air-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 heen fair-mapped, with the exception of
one sheet which requires a further reference to the ground hut is otherwise
completed.

Halt-inch mapping from published modern one-inch sheets and quarter-
inch mapping are dealt with on page 42.

27. The report on the survey of cantomments and military stations,
undertaken by No. 20 Party, is entered on page 20.

EASTERN CIRCLE) (vid:Index mep No. 1)

28. No. 9 Party.—This party executed a topographical survey, on
the scale of 1 inch = 1 mile, of 548 square miles in the istricts ol
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BY

Burdwan, Hooghly, Nadia and Twenty-four Pavganas of Rengal. and 1
the Freueh Settlement ol Chandernagore.
The country surveyed lies in the plains of Bengal It is covered by

a number of large and well wooded villages, the intervening spaces heing
under cultivation.

LW
The river Hooghly flows due south through the eastern portion 4

ue

the work, and, on its banks are situated several large towns and village
of yreat commercial importance as centres of jute and paper manufacture
and of other industries.

The party also carried out surveys, on the scale of 12 inches = 1
mile, of the towns of Barrackpore and Dum-Dum for the preparation of
“Town Guide’ wmaps (see page 19).

29. No. 10 Party.—This party surveyed an arca of 3,149 square
miles, on the scales of 2 inches, 1 inch and } inch = 1 mile, in Meiktila,
Myitkyind, and Putao districts and unadministered territory of Upper
Burma. It also traversed an area of 254 square miles in the Meiktila and
Katha districts in advance, for special forest surveys om the scales of
4 inches and 2 inches = 1 mile, and triangulated 1,700 square wmiles
in advance for topographical surveys om the scale of one inch = 1 mile
in the Katha district. The country surveyed in the Meiktila and Kathid districts
consisted of well wooded hills at an average elevation of 3,000 feet.
In the Myitkyini and Upper Chindwin districts, the ares surveyed consisted
of high ridges separated by broad valleys covered with dense [lorest
growth. In the Putao district, the area comprised the high mountainous
and hitherto practically unknown region at the source of the Irrawaddy
river, and ranged in altitude from 2,000 feet to 19,000 feet above
mean sea level. The highest snow peak fixed in  this area, which is
probably the highest point iu the p avinee of Burma, lies at the source
of the Nam Tamai, one of the two ijbutaries of the Irrawaddy in its
upper reaches, and has an elevation . /19,315 feet.

A Forest Survey Detachment was sonstituted on lst December 1918,
The personnel of this detachment was transferred to the Special Burma
Forest Survey Party on its formation on 1lst May 1919 (vide page 17).

A surveyor was deputed during the field season to accomnpany the
Kiki Punitive Measures Force operating in the Somra tract on the
Burma-Assam frontier, and surveyed, on the scale of 1 inch = 1 mile,
an area of 367 square wmiles.

A section of the party counsisting ol 6 surveyors under a Provincial
officer remnil}etl in the Putao district during the summer to complete the
detail survey of the region, usually under snow in the winter, at the
headwaters of the Irrawaddy.

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

26 square miles is revision survey on the scale of 1 inch = 1 mile.
A surveycr was deputed to the Kaki Punitive Measures Foree
operating in ..e Somra tract on the Burmua-Assam frontier. and

surveyed, on the scale of }inch = 1 mile, an area of 1,080 square miles.

The country surveyed in the Mergui district comprised .the basm of
the Little Tenasserin river and its two principal tributaries. Except for
a small area lying at the confluence of these tributaries with the main
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Y diver, the country is thickly wooded, waterlogged in parts, and Trises
graially to the main watershed which separates this distriet from Siam.
The area surveyed is of wmuch historical interest being the (locale of
the once famous overland route, which centuries ago played so important
sart in the history and commerce of the ancient kingdom of Siam.

31. No. 12 Party.—This party surveyed 1,193 square miles, on the

ale of Uineh =1 mile, and 23 square wmiles of rescrved forests, on the
O eale ol 2 inches = 1 mile, in the distriets of Lakhimpur and Sibsagar and
dithe Sadiya frontier tract of Assam. 2,735 square miles ol triangulation
f and 238 linear miles of traversing, covering an area of 410 square miles,
( was carried out in istricts Lakhimpur, Khisi and Jaintii Hills, Sylhet
YV and Nowgong, to provide points for detail survey in 1919-20. The area
I surveyed was Hat country partly covered with dense jungle of trees. cane, and
tall grass and partly cultivated ; and the area triangulated and traversed
comprised hills rising to 5,000 [leet and pla,ins,‘hoth covered with dense
jungle, except portions of the plains area which have been cleared for

cultivation.

32. Kuki Survey Detachment.—This detachment was formed at
the end of March 1919 to revise the existing maps of the areas of the
Manipur State, in which the Kuki Punitive Measures Foree was then
operating. in so [ar as the political and military circumstances would permit.
It consisted of 3 plane-tablers under an officer ol the Provincial Service and
completed the revision, on the }-inch scale, of 2,291 syuare wiles ol the
existing map. in the southern part of the state and along part of the northern
bounidaries of the Chin Hills and Lushai Hills, by the middle of June. The
work was hased on existing triangulation and the whole area dealt with
will come under systematic survey in the course of the next few years. It
has thercfore heen considered as merely provisional.

33. Recess Work.—Ounly 2 one-inch sheets, out ol 21 onc-inch and
2 hall-inch sheets surveyed Jduring the year under report, were received in
the cirele drawing office [or 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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.II.—FOREST SURVEYS.

34. Dotails of the topographical surveys of reserved forests
executed by field parties of the Survey of India for the year under
report are given bhelow. In the majority of cases the surveys were
carried out on the scale of 2 incbes = 1 mile, but in special cases the
4 inches and 1 inch = 1 mile scales were used. Boundary surveys on the

4 inches = 1 mile scale were made where required.

NORTHERN CIRCLE.

35. United Provinces. Western Forest Circle.—In the
Chakrdta 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.

36. Madras. Central Forest Circle.—In the Nellore :I?',st'r'ict',
117 square miles comprising the Pedairlapadu, Pedacherlopalle, Magulicherlu
and Ayyavaripalle Reserved Forests. were surveyed on the scale  of
2 inches = 1 mile.

EASTERN CIRCLE.

37. Assam. Eastern Forest Circle.—In the Lakhiimpur Forest
Division, 22:6 square miles of the Kadam and Panigaon Reserved TForests
were surveyed on the scale of 2 inches = 1 mile, and 17 miles of
boundaries were traversed in advance of further detail surveys.

Western Forest Circle.—In the Khisi and Jaintia Hills Fovest
Division, 10-6 miles were traversed in advanece for the survey of Blocks I
and IT of the Narpub 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 Mczabya Reserved Forest, and in the Mansi
Forest Division, 100°7 miles in the Mode, Hwelit, Nunsaung and

Chaunggyibya Reserved Forests. In addition, 37-3 miles of interior lines

g
were traversed.

Southern Forest Circle.—In the Meiktile Forest Division, T4-4
square iles of Reserved Forests were surveyed on the scale of 2 inches
=1 mile, and, for further surveys, 1379 miles of forest boundaries and
236 miles of interior lines were traversed.

Tenasserim Forest Circle.—In the Tenasserim Forest Division
27-6 miles of boundaries were traversed in the Heinze and Kaleinaung
Reserved Forests,

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

39. No. 1 Party.—An area of 2'2 square miles was surveyed on
the scale of 16 inches = 1 mile for “Town Guide” maps, comprising
1'7 square miles in Luhore city and environs and 05 equare miles in
Ferozepore city, both places being congested city areas.

40. No. 2 Party.—This party was employed on the revision
surveys of the cities of Allahabad, Cawnpore and Benares on the scale
of 16 inches = 1 mile, Agra city on the scale of 132 inches = 1 mile,
and the cantonments, civil "lines and environs of Allahabad, Agra,
Lucknow, Cawnpore and Benares on the scale of 6 inches = 1 mile.
Total area surveyed was 120-9 square miles.

The city of Lucknow will be mapped on the scale of 16 inches = 1
mile {rom air photographs taken for the purpose.

The survey of Mount Abu was started during the year in order to
comply with a request {romn the Secretary, Public Works Department,
Rajputana, for the survey of the station itself, and its extension as
acquired on lease by the Government from the Sirohi Darbar.

The area concerned comprises some 5,500 acres, averaging 4,000 feet
above sea level, the leased portion consists of some cultivated and grass
lands, but is mostly rocky ground covered with scrub jungle and trees, and
inhabited area with intricate details.

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

In addition a emall section of the party carried out the second of the
biennial revisions of the four-inch maps of Imperial Delbi and Delhi New
Cantonment during the year under report. The area dealt with amounted
to 82 square miles, 64 of which comprised Imperial Delhi and the New
Cantonment, and 18 square miles being portions outside the Imperial
limits. This revision disclosed fairly considerable changes since the execution
of the last survey on the same scale, These changes were due partly to
demwolitions, new lays-out and new construction, and partly to levelling
operations, the latler necessitating a good deal of recontouring of the
area of the Iwmperial city.

The cost-rate of revision survey works out at Re. 36-4-0 per square
mile, and that of mapping at Rs. 70-4-0 per square mile.

41. No. 3 Party.—(Simla Survey Detuchment).—The detachment
remained at Simla, and cartied out the survey of certain areas of the
Simla Exiension Scheme.

During the year the following work was undertaken:—

Surveys mear Potter's Hill, Jutogh Ridge, Prospect Hill and Mushobra.

Out of 19 eheets, 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 Party.—The party continued
the work of {rzvueing and Inying down base linese. 556 linear, and 611
equare miles of main circuits; and 3,115 linear, and 611 equare miles of
minor lraverses were cxecuted; 244 thecdolite stations of the former, and
13,002 of the latter, in 179 villages, were fixed.
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1,096 corners of 342 squares were - demarcated in 982 square miles
with permanent mark-stones on both - hanks of the rivers Indus, Sautlej,
Chenib snd Ravi in districts Dera Ghazi Khan, Muzaffargarh, Multin and the
Bahawalpur State, to serve as bases for the future survey and demarcation
of boundaries and fielde in the beds of the rivers.

2,034 plotted, and 646 boundary masdvis (settlement mapping sheets)
on the scale of 1/2,640, and 41 four-inch sheets were traced, and supplied
to the settlement officers concerned. Three 4-inch sheets of the Chenab
in districts Multain and Muzaffargarh were recompiled ani completed.
Besides these, 436 boundsry masavis were partly compiled on the scale
220 fect to an inch for the next scason's work; and 190 miscellansous
traces were prepared, and all the traverse stations marked during the
year were plotted on 38 four-inch sheets. Some of the computation
volumes still ramain to be completed. .

At the request of the Settlement Officer, rectangulation in the
Multin district was undertaken during March, and was finished in
April 1919 in five riverain villages of the Sutle] in the Mailsi Zwhsil.
The work was based on the Sutlej riverain traverse. 153 corners of
51 reztangles were demarcated with pegs in 22 square miles, forming
46 blocks. 176 stations were fixed with theodolite, and 34 linear miles
traversed.

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

43. No. 9 Party.—During the year under report, the party
carried out a 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 " mape.

Field operations in connection with this survey commenced in the
beginning of October 1918 and were completed Dby 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 Calcutta
Lon situ-linal Series and the computations were completed in the field.
754 linear miles were traversed over an ares of 16 square miles.

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

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

The map ol the Barrackpore area has been drawn in 4 sheets,
each m asuring 34'5 inches by 28'5 inches; that of the Dum-Dum area
is in one shect, m:asuring 27 inches by 27 inches; all for publication
on the scale of survey.
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44. No. 20 Party.—During the yeur under report, the party com-
pleted the survey of the cantonments and military stations .of Bellary,
Secunderibid and part of Bolarum on the scale of 16 inches = 1 mile and
5 bazirs of Secunderabad on the scale of 64 inches =1 mile, A revision
survey of the bazirs of Secunderabad and Bolirum, on the scale of 50
feet=1 inch, is in progress.

The traversing and triangulation of Secunderabad and Bolirum, St.
Thomas’s Mount, Pallivaram, the zome of Fort St. George, Wellington
and of 5 small military areas- at Ootacamund and Wellington have been
completed, and that of West Hill and the Madras military lands is in hand.

The fair-mapping of the following cantonments and military stations
has been completed during the year:—Jatta, Zim, Jandola, Drazinda,
Naarabid, Ghairat, Chaman, Drosh, Chitril, Thath,. New Delhi, Agar and
Erinpura, and that of Jhinsi, Aurangibid, Almadnagar, Manora, Hosir
and Bellary is well in hand. .

Forty sheets have been fair-mapped and submitted for publication
and forty-nine, twenty-two of which are of cantonments the surveys of
which have been completed, are at different stages of completion.

The total out-turn of detail survey on the scale of 16 inches=1 mile
was 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 total areas fair-mapped were 21,212 acres on the scale of 16 inches=
1 mile and 233 acres on the scale of 64 inches =1 mile.

The total cost of detail survey on the scale of 16 inches=1 mile was
Rs. 20.7%1 and the cost-rate Re. 1 per acre, the corresponding figures
for survey on scale of 64 inches=1 mile bheing Rs. 1,698 and Rs. 185
pL'l’ AeTe.

The total cost of correcting plans on the scale of 50 feet — 1 inch
was Rs. 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-mapping on the 16-inch scale was Rs. 7,115 and
the cost-ratc Re. 0-3 per acre, corresponding figures for the 64-inch scale
being Rs. 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.

(1) Buakloh Cantonment, (16) Neemuch Cantonment.
(2} Bannu do. (17) Peshiwar do,
(%) Chaman do. (18) Quelta do.
14} Dehra Diin do. {19)  Quetta Civil Station.
‘a1 Deoli do. 120) Lajkot Cantonment.
(6} Fort Lockhart  do. 121)  Riwalpindi do.
7Y Guona do. (22)  Sahiiranpur Remount Depét.
{8y Iangu do. (23)  Sanawar Cantonment.
(@ Tapur (Babiigach) Remount Depbdt. 124)  Saugor do.
110 Jhehin Cantonment. 25 Siilkot do.
{11} Jullundur do. (26)  Nimla Indian Infantry Lines.
(121 Kialka o, 127 Sitiibaldi Fort (Nagpur).
(13)  Knmptee do. (28)  Tha! Cantonment.
i14)  Landour do. (29)  Topa do.
(151 Meerut do.

® (On acale 24 inches = 1 mile).
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IV._THE TRIGONOMETRICAL SURVEY.
GEODETIC OPERATIONS.

45. No. 13 Party.—Astronomical.—No latitude operations
were carried out during the year under report and the personnel
of this party was employed at the Head Quarters  Oftice of the
Trigonometrical Survey.

46. No. 14 Party.—Pendulum.—No pendulum operations were
carried out during the year under report and the personnel of this
party was reduced to a winiinum and ewployed in miscellaneous work.

47. No. 15 Party. -Triangulation.—The party did not take
the ficld during feld season 1918-19.

48. No. 16 Party.—Tidal Operations.—During the year under
report tidal registrations were carried out by means of self-registering

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

Date of . Date of } Number of ‘
Stations. "ecommencement  closing of ! years of | REMARKS.
i of ohsevvations.  observations. : observations. ‘
! |
Lapi - i
1. Aden .. 1879 ... : Still working| 40 |
4 Toadchi {1868 ool 1880 1 ¥18 )., [*With o small
= M 16881 ... | 8till working| 39 | i tide-gauge.
3. Bombay (Apollo Bandar) 1878 o | " 41 :
4. Bombay (Prince’s Dock) | 1888 e " 31 i
R | 1880 e 1890 10 |,
3. Madvas | ! Restarted 1895 | Still working | 24 |[d4 |
6. Kidderpore ... ... 11881 e " 38 i
7. Rangoon ... ..., 1880 o . 39 ‘
. | 116880 ! 1886 6 I
8. Moulmein 1 ' Restarted 1909 | Still working| 10 }16 ‘
9. Porl Baiv ... ..+ 1880 i . 39 ’

In addition to the above, the actual records of high and low
water at Bhaunagar, Chittagong and Akyalb were obtained from tide-pole
readings taken during day-light by the Port Officers concerned.

Tidal observations on an ordinary wooden tide-gauge at Basrah
were taken by the military authorities, and a copy of the record was
supplied to this department by the Director, Inland Water Transport,
Mesopotamia. ~ The observations for the year commencing 1st January
1918 were reduced by the method of harmonic analysis and the con-
stants thus deduced were wused in the computation of data for the
Basrah tide-tables for 1920. These data were forwarded on 30th April
1919 to the Director, National Physical Laboratory, Teddington, England,
for the preparation ol 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 out satisfactorily and will be continued during the

coming year.

All the ahove observatories with the exception of Aden were inspected
during the year under report.

|
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49. In the following table are given the annual and decadal
percentages of errors in the predicted times and heights of high
and low water at all the stations where observations have been taken by
self-registering tide-gauges : —

PERCENTAGE OF BRRORS IN PREDICTED TIMES AND HElGHTS. .

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS,
g In TIME. IN HEIGHT. g | IN TINE. IN HEIGHT.
3 ) I - : N
YEAR, | & | Within | Wichin 8 | Within S wyihin | within ) Within ok
‘8 |15 minutes{ inches of (_) uu_m: 5 115 minutes | 8 inches of | © e
% (ol actuals. | actuals. range nt % | of actunls. | nctuals, range nt
o aprings. "E springs.
E W — W, LW LW, ;;\;’::\ i 7; /Il.\\'?;I::\j:“ ) Il.\\'.—?vi‘_ II.:V.:I,.;V. 7
1909 6| 85 86 97 97 97 98 | 3| 61 59 69 65 l 93 92
1910 6| 81 83 98 98 9 96 | 3| 57 52 63 71 | 89 94
1911 6| B4 84 9% 99 97 98 31 65 51 68 66 | 90 90
1912 6| 82 82 |, 97 98 97 98 | 4! 70 58 74 62 | 94 01
1913 6, 83 B2 , 97 97 98 99 | 4 68 35 70 58 94 BB
1914 6| 77 79 | 96 97 98 o3 | 3| 75 67 71 55 92 84
1915 6 82 82 . 98 98 9 96.| 3| 76 66 73 67 94 92
1916 6| 81 82 | 96 97 96 99 | 3| s1 68 73 62 93 87
1917 6 75 72 | 9 98 96 97 | 3| 718 65 69 64 92 88
1918 6] B3 82 | 97 97 | 97 96 | 3 | 6 63 | 66 65 90 89
I | |
Average of :
ten years | ... | 81 81 97 98 97 8 |...] T 60 0 64 92 90
| :

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

(a)—In the Punjab.

Revisionary levelling by one double detachment from Pathankot along
the Palampur road to the Chambi bridge and then along the bridle road
vid Kotwili Bazir (Dharmsila) and McLeodganj Bazir to Dharmkot hill.

This revision was undertaken in order to ascertain whether the severe
earthquake of 1916 had caused any mcasurable change in the height of
Diiarmsila. No change was detected. The difference hetween 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 result.

The out-turn amounted to 56 miles of simultaneous double levelling: 9
primary and 65 secondary bench-marks were reconnected.

(b).—In Mesopotamin,.
New levelling by two double detachinents was carried out as follows:—

(1) From Basrah to Nasiriyah, along the railway, thence
northwards »id Samiwah to Hillah along the Hillah
branch of the Euphrates, and finally, lenving the
Euphrates, to Baghdad.

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

(3) From Kaut-al-'Amarah »ii Hai along the Shatt-al-Gbarrif
to Suwaij and thence by road to Nasiriyah.
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(d)  From Baghdid to Ramidi oee Feluja. .
(5) From Baghdad to Table Mountain along the railway line.
(6) From Baghdid to Baiji (Rail head) along the railway line.

The out-turn including branch-lines, wmounted to 956 miles of simal-
taneous double levelling. The heights of 26 primary (Standard). 406 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 irrigation emanating from the Tigris and the Euphrates could
be based, but should geodetic operations be undertaken in Mesopotamia,
these lines of levels will he of value.

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

were employed on miscellaneous work.

MAGNETIC SURVEY.

52. No, 18 Party.—Magnetic.—The magnetic observatories at
Debra Din  and Touugoo were inspected by the Officer in charge
during the field season and a complete set of observations was taken
t each for the comparison of instruments. The Alibag and Kodaikanal
observatories, under the Meteorological Department, were also visited
for the same purpose.

No field observations were taken during the year.

Three detachments will be employed in 1919-20 in taking magnetic
observations at the 75 vepeat stations in Iudia, Burma and Ceylon in
order that reliable values ol the annual changes in the magnetic elements
may be obtained after 1915 in which year observations were last taken at

these stations. The results will be used in revising the present data
and maps.

Special observations. Observations of the three magnetic elements
were taken at the Dehra Din observatory on the 28th, 29th and 30th
May 1919, in response to an appeal by Dr. L. A. Bauer, Dircctor of
Terrestrial Magnetism of the Carnegie Inastitution of Washington, to
magnetic 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 Dan,
but even-.a result of this nature will no doubt be of use to Dr. Bauer in
his investigation of the eflects of the eclipse on the Earth’s magnetism.

Publication of the results of the Magmetic Survey. 'The publication
of the results of the Magnetic Survey from 1901 to 1915, reduced to -
epoch 19090, has been unavoidably delayed. The printing is now,
however, almost completed and it is hoped to publish ;the volume very
shortly.

The reduction of the observations of the detail survey and the
investigation of the results in disturbed areas are being proceeded with.

The Magnetic elements «t observatories.—The computation and
tabulation of the provisional values of declination, dip, horizontal force
and vertical force for the three observatories (IDehra Diin, Toungoo and
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Kodaikdanal) for 1918 have been completed : the mean values of these
elements for the year 1918 derived from all days, excluding those of
great disturbance, are given in the table below :—

MEAN VALUES OF THE MAGNETIC ELEMENTS AT-OBSERVATORIES IN 1915,

Latitude . | .
. s Horizontal ' Vertical
Ohservatory. & Dip. Declinntion. | I“E],:‘Ir((::lt' ' FL‘:)rlc‘::l
| Longitude l
i
© ’ " i C. G. 8. C. G. 8.
(30 19 19N : v
Debra Dan N4 406 B2 i 0-329080 032782
s 5 1wE8! |
‘ 18 45 15 N'
Toungoo N 23 N4 \ WO l55 039067 0-16696
los 27 3 E) ‘,
J10 15 a0 N 1
Koduikanal N 1 303 ' W1 39-2 037694 0-02969
l77 21 6 B ‘




PART 3.—OFFICE WORK. L

lL.—HEAD QUARTER OFFICES.
MAP PUBLICATION OFFICE (vide Index maps at enl).

53. Briel reports of the work carried out during the year under
review in the fve oftices administered by the Map Publication Office are

given in paras. 55 to 50

Al these oflices have eontinual  to work  under war conditions
throughout the year: the requisitions by the. Arny for maps, &c., have
heen even lirger than they were in the previous year, and the demand
for instruments has remained much above the normal.

No additions have been made to the personnel of any of these
offices except the Mathematical Instrument Office, and it is satisfactory
therefore to record the fact that the abnormal awount of extra-depart-
mental work has heen carried ont with little diminution of the ordinary
out-turn of departinental mapping, &c.

54, The classes of waps for the publieation of which the Head
Quarter Offices are responsible are ax follows :—

(1 Topographical maps on the scale of 1 inch =1 mile.
inch =1 wmile.

iy Lopographical maps on the seale of 4
]
4

() 'Topographical maps on the scale of } imch =1 mile.
«fy (Heographical wmaps on the 1:1.000,000 scale (about 1 inch
=16 miles),
(v Geographieal maps on the 1:2,000,000 scale (about 1 inch
=32 wmilest,
(/1) General maps on smaller scales.
) Special maps.

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

(a) Topographical maps on the scale of 1 inch =1 mile.—
During the year 57 modern sheets have heen published.  This is a small
inerease on the number published during the previous year.

Index map No. 2 at the endd ol this report shows the progress wmade
in the publication of the modern onc-ineh publie sheets, and the following
table gives the amnual outpnt  of fhese sheets since the modern topo-

graphical surveys were hegun :—

NUMBER OF 1-INCTT SITEETS PUBLISHED.

Yenrs of Tublication. ‘ Northem ‘ Southern ! Rastern Total
( Civle. | Cirele, | Cirele, ot
106-07 . I ! . 5
1907 -08 . 1 135 %2 a3
1908-09 . N 39 . 68 142
1909-10 . - W 41 69 182
1010-11 . Al Bl 25 115
1911-12 . - BN 33 H a8 159
l!)l'..'—“'r 104 . 60 58 222
IEIIJ—I-! . 71 AN 49 15%
10141 E 0y . 4N 9 154
].'H.'.;- ~ . NS 6an [ 50 204
1916-17 - . on i 40 ! 22 85
INT-I8 18 . 12 13 43
1918-19 : 32 ' 19 ! 6 57
Total ublished 676 434 | a9 1,579
Probable nmumber of  Jainch shicers ) ‘ﬁpl i
which will not he published owing
to the aren covered by thiem hein I
meluded an the progromine for . |
survey awed publiention on il neh I
cenles ol s | a3 1,948
Approximate monher remaining for 7! ’ T
publieation hIi . Lon l 1,115 2,691
Approximade number of public T-inel } —"——-—--»--—v
<heets in Indin e 2o 200 6,218

A one-ineh sheets oF those survoyed during 1916-16, 31 ono-inch shects
of (hoxe surveyed during 191617, and 22 one-inch sheets of thoso surveyed
'll'"'.‘"»" I(!l)l7-|H runmlln to he puhbl l. . Four one-inch sheets of those surveyed
during Che year under report fiave alee heen receive icati
g Lo Jour il 1 o teceived for pablication befor
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In addition to the above, preliminary editions (in colours) of 24 one-
inch sheets, prepared from wodern revenue surveys, have been published
during the year pending their topographical revision. No new “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 have been reprinted during the year.

fb) 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
forme the tactical map of India, having taken the place ol the (uarter-inch
maps in this respect. It was commenced in 1914; most of the sheets pub-
lishgd up to date are reductions from the one-inch map, but others are from
direct half-inch surveys.

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

NUMBER OF }-INCIL SUEETS PUDBLISHED.

Years of Publication, Drawn from
component
one-inch sheets.

Surveyed on

half-inch seale. Tatal.

1914-15 1 1
1915-16 . 21 B 25
1916-17 . a0 i a6
1917-18 . . 59 5 60
1918-19 .. 26 ' 4 30
Totals 156 20 177
Approximate number of half-inch

sheets in India . ‘ o o ) 630

20 half-inch sheots of Those dmwn in 191516, 3 hall-ineh sheots ol
those drawn in 1916-17, and | halE-inel sheel of those dien in 1917-18 pemain
to e published.

In addition to the above, preliminary editions (in colours) ol 13 half-
inch sheets, prepared Trom old half-inch material. have heen published during
the year.

3 modern public half-inch sheets and 5 old style hali-inch sheets have
been reprinted during the year.

¢y Topographical maps on the scale of | inch-1 mile..—
These maps are prepared in “degree” shects which include 17 of Jatitude
and 1> of longitude, i.r., the area covered hy 16 one-inch sheets, or four
half-inch sheets.

The production of these maps is still delayed owing to the more urgent

work on those of the half-inch scale.

Index map No. 4 at the end ol this report xhows the progress made in
the publication of the modern quarter-inch public sheets.

The following table gives the annual output of these sheets -

Nuamnkr or o Degrepi™ Snegrs PunLisnen,

Years of Publication. Northern Southorn Potal

Civele, Cirele, Hh

1011-12 2 | { i v
192-13 H 1 ) )
1913-14 i » 2 ‘_D
1914-15 .. i 0 . 0 : [
191516 . 1 .I i A
1916-17 . . 1 . I; i II

1917-18 . . i . .
1018-19 . . : 3 8 . 11
Totnls . 11 12 ) 20 e

Approximnte number of “degree’ sheets . | .
in India . ! 170 : 10 140 ‘ 1ot

8 2 of these were drawn in No. 1 Driwing Olliee, .
+ 13 of these are preliminary editions, having been prepared from sueveys (pn various weaber prior
1o 106, ;4 \



OFFICE WORK.—~HEAD QUARTIER OFFICKS. 27

In addition to the above, 10 modern public quarter-inch sheets
have bheen 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

5 of such sheets

published (in black only) as provisional issues; and
which were publisheld  previously have been reprinted during the year.
These provisional *‘degree” sheets, including those in hand, now cover
practically the whole area of Indin for which madern *‘degree” sheets
are not likely to be available for some time.

(d) Geographical Maps on the 1:1,000,000 scale.—(i) The
“India and Adjacent Countries” Series (Vide Index map No. 5).—
During the ycar 2 vew sheets ol this series have been published, 2 sheets
hive heen modernized and republished to supersede old editions, and
11 sheets have heen reprinted.

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

(e) Geographical Maps on the 1:2,000,000 scale.—( Vide Index
map No. 7).-—No new map of this series was published during the year,
but 2 shects have been veprinted.  [Experiments to determine the most
satisfactory wmethod of cngraving and reproducing the new maps of
this series (which will eventually supersede the Map of India on the
scale 1 inch = 32 miles) have bheen practically completed.

(f) General Maps on smaller scales.—The engruved plates of
all these maps have been corrected and brought up t. date as far as possible
during the yenr.

(@) Special maps.—The annual eiition of the Railway Adminis-
tration map (on the scale 1 i sh = 64 miles) and a new provincial
map of the Punjab (on the 1:1,0 ,000 scale) have heen published during
the year: two provincial maps : 1 the Railway, Canal and Road map
of India (on the scale 1 inch = 32 miles) have Dbeen reprinted.

Numcrous special maps have also heen prepared and printed for
the Army, for Local Governments and for other departments.

“Town Guide” 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 sheets) have been published during the year.

55. Map Record and Issue Office.—No changes of any im-
portance have heen made in the organisation of this office during the
year.

The amount of work carried out has been growing steadily every
year, and more cspecially sinee 1914, The increase during the present
year is very much greater than cver before: it has heen caused partly,
as in previous years, by large issues of wmaps to the Army, and partly
by the fact that all extra-departmental publications have been issued
throughout the year by this office. instead of dircet from the Photo.-Litho.
Office, as in previous years.

Tt is satisfactory to note that, despite the untimely death (in
April 1919) of on® ol the Assistant Map  Curators and  the strain  of

the past five wvears” work on the whole staff, to which no additions
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have been made during the war, all the urgent dewands of the Army
during the year have been met without delay.

It has not been possible to complete entirely the uew system of
recording all issues of maps from the Prini Section of the office.
Ledgers have now bheen compiled for all modern maps, but stock has
yet to he taken of all maps, on various scales, published in old style
from surveys prior to 1905. ‘

Fair progress has. however. been made in the Original Section
of the office during the year in card-indexing the receipts and issues
of the records under the new system.

Details of the work of the office in connection with all Survey of
India maps, termed < Departmental”. and with all other aps, plans,
charts and illustrations prepared for and supplicdl to departments other
than the Survey of India and to the public, termed ¢ Extra-depart-
mental ", have been sub-divided in this year's report and are shown
separately in the subjoined tables of (1) maps issued and of (2) maps
received [rom the Printing Offices.

Issues.—Fnrom Mar Recorp AND Issur Orrick, 1918-19.

, | |
| ON Casn Pay-| o . .
! 1 Ox Boox Denir | MENT (TO PRI- I(I)I'E':‘i;:‘?;zf\l
((TO GOVERNMENT | VATE INDIVI- ND 'l‘()‘IND]‘A : TOTAL.
| OFFIorALs). DUALS AND Marv| ° OUFICE)
. 1 AGENTS). | ")-
Yrax, | o B ! . B
i Nuniber Numher INuml)or Number
! of Vnlue of Value | of Value of Value
| Printed Bs Printed| Rs. | Printed | Rs, Printed Rs.
| Copies. Copies. i Copies. ! Copies.
i I e o R
(| Depart. } BR6,972 235,413 59,919 | 16,009 | 37,204 \ 32,539 ; 184,095 1 3,13.961
‘l menlal. [ ! J
; I =i e
i Lxira- TI,N-I‘I.()HH 1,51.672 41,303 | 1,654 R - ‘ 1,881,341 | 1,563,326
1918-10 b depart- !
| mental. ! N
i . -
iiTolal :'2.22'7,010 3,867,085 101.222 | 47,663 | 37,204 32.539‘ 2,365,436 | 4,67,287
' i »
1917-18 -| Totul .. 795.810 ‘ 2,12.861] 39,183 | 35,795 1 48,350 ; BO,3K2 5835043 | 2,868,038
‘ | .
1916-17 - [ Total " 5T8.357 | 9.65,568] 66,1491 41,670 40,700, 37,160 i 685.206 | 3,44,398
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Table IV.—Publications received in Map Record &

Issue Office, 1918-19.

A.—From the Calcutta Printing Offices,
Engraving Office).

(including the

NuMBER
OF DIFFERENT MATS
01‘“};{(\3;“,;?,}_\3“ Numh.('r of
Class of Maps. Seale. o _| copies Value,
New Reprints printed.
Publica- | and New
tions. Editions.
DEPARTMENTAL.
GENERAL MAPS. s.
Maps of Tndia Yarious | ... 3 2,800 3,650
GEOGRAPHICAL MAPS.
Mup of India Lo -32miles| L 1 200 1,800
Southern Asin Seties .. . |1:2,000,000f . 2 3,000 9,000
India and Adjacent Countries Senes 1:1,000,000 2 13 9,461 9,461
La.Carte Internationale du Monde |1:1,000,0001 .| ... R
TOPOGRAPHICAL MAPS.
Quarter-inech Modern 17-4 miles 6 10 34,155 34,155
Do. (Prely.) 1’-4 miles P20 I, 2,960 2,715
Do. (Provl.) 1"-4 miles 9 3 2,610 2,610
Half-inch Modern 17-2 miles 0 3 26,345 25,804
Do, (Prely.} 1"-2 miles T e e,
One-inch Modern 17-1 mile o7 5 82,532 82,032
Do. (Prely.) 17-1 mile 24 10 17,897 17,397
014 Style sheets Various . 76 13,085 19,030
SPECIAL MAPS.
District Maps 1-4miles| ... | .| ] ol
Administration Report Maps 1"-8 miles G 320 122
Provincial Maps Various 2 1,300 1,756
Plans of Cities and Cantonments Various 2 380 440
Index Maps Various 6 14,950 3,224
Miscellancous Maps Various 14 46,995 285,088
- — ; i -
Total .. ! 193 242 \ 258,490 12.41.284
EXTRA-DEPARTMENTAL.
Maps . Various 153 33 Hlu 700 N4,02:4
Plans aud dingrams + YVarious 151" 29 .1 40,719
Tlustrations . 6 6 11.599
Miscellaneous . | e 42 4 703, QI 5 17,958
|
\ ] [
Total . ' ...... 413 | 167 |1,887.116|1,54,300
| r
Grand Total . ‘l l\ 606 1 409 i2.145.606 3.95,584

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

[
17
]

Varions i

1,043 } 1,683

~LETTERPRESS.

Survey of India General Repork, 1917-18,  Price Rs. 2 or 24-84. 9
Records of the Survey of Tndia, Volume XIT (1919) Notes on Surv
the modern development of Indinn Cartsgraphy.

1.
2.
Price Iis. 3 or

3.

Hand-Book of Topography, Chapter
Price As. 4 or 4dd.*

* Sterling prices should be inereased by 50 per cent.

ey of India maps and
ds,

X. Map Reproduction, Second Edition, 1919.
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56. No. 1 (Head Quarters) Drawing Office.—This Joﬂice is
organised in six sections, each section being under its own supervising
officer.

(1) The Compilation Section.—Deals with “La Carte Internationale
du Monde au 1,000,000:,” wilh all ““Geographical” maps on scales smaller
than the 1:1,000,000, and with miscellaneous work.

(a) Of the seven sheets of *“La Carte Internationale du Monde "
which were in hand at the end of the previous year, five
sheets have been completed and sent to press; colour proofs
(from the engraved plates) of the remaining two sheets are
under examination. No new sheets of this series have Leen
taken up during the year.

.{b) Of the new maps of the Southern Asia Series, 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 rvevised table of the lettering to be engraved on
this new serics has been completed.

{¢; The most important * Miscellaneous ” maps-dealt with by this
section during the year have heen ‘Town Guide” wmaps.
The fair-mapping of four of these maps was in hand at the
end of the previous year; of these, two have been cownpleted
and sent to press, the third has been transferred to a special
party for revision in the field, and the fourth is awaiting
return of the corrected proofs. ’

During the year, print originals.ol three additional *Town
Guide ” maps were completed and sent to press, and 2 pre-
liminary Type table for Town Guide maps was also compiled,
drawn and sent to press. Corrected patternsand new colour
guides have been prepared for a reprint of the 6-inch
(engraved) Map of Calcutta.

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

(a) Engraved Editions (original and modernised). Of the 13 shects
which were in hand at the end of the previous yecar, 7 have
been completed and sent to press, working patterns 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 ome extra
sheet bhas been taken up during the year.

(b) Helio Editions (Original and Reprint). The fair-mapping of
three original sheets was in hand at the end of the previous
year. One of these has been sent to press for reproduction
aud 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 shects of 5 previously published sheets have heen
corrected for reprint and sent to press.

(3) The Quarter-inch Section.—Deals mainly with the fair-mapping of
quarter-inch sheets, compiled [rom surveys on any scale executed prior to
1905, for publication in modern style either in colours ( Preliminary Editions),
or in black, or black and brown (Provisional Issues).

(@) 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 sheets hns been completed
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 cowpletion. 4 of these sheets
have been fair-mapped for publication as ¢ Preliminary
Editions,” but have not been sent to press yet; work has
heen stopped altogether on 2 sheets; and the remaining
14 sheets have had to be put aside for the time heing.

In addition to the above, work hag been started during the year
on two quarter-inch sheets, for publication as Provisional
Issues,” and fair-mapping of both is in progress.

(1) 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 style as
“ Preliminary Editions”.

(4) The Mapping and Reprint Section.—Deals mainly with the correc-
tions of fair sheets of topographical maps (both from wmodern surveys and
from surveys executed prior to 1905) for reprint, and with the fair-mapping
required for special maps (including extra-departmental) on all scales.

(a) (i) The fair sheets of 148 previously published topographical
maps (105 modern and 43 old) have been corrected
and brought up to date and sent to press for re-
print during the year. Work is in progress at the
end of the year under report on 100 sheets (75
modern and 25 old).

(i4) The fair sheets of 33 new topographical maps drawn
by field parties or by other drawing offices, have been
corrected (on receipt for publication or at proof
stage)} during the year, before final publication.

(t12) “Press Order Proof” corrections have been inserted on
the originals of 101 new topographical maps, after
publication.

(b) 22 “Provisionsl Issue” degrec sheets were prepared from
old atlas sheets and sent for publication during the
year.

(¢} Fair sheets (either original drawings or print originals) of 25
special maps, on various scales, have heen drawn for the
Army, other Government departments, &c., and sent to
press.

- There has been little or no diminution during the year of the
usual wiscellaneous work of all other descriptions (includ-
ing extra-departmental work) carried out by this section.

(5) The Office Copy Section.—Maintains records of all additions and
alterations 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 additions 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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(b) The miscellaneous work of this section includes the cl\lecking
and recording of the areas contained in all one-inch
and half-inch maps received by the Map Publication
Office for publication, the supply of certified copies of
original records both to official and private applicants,
and correspondence relating to Revenue Survey maps.

(6) The Examiming Section.—Esamines the majority of the sheets
which are fair-mapped by the other sections of this office, and scrutinizes
a large number of sheets which are fair-mapped elsewhere, before
publication.

296 ‘‘cases”, aflecting 412 wmaps 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 fair-mapping of the whole department, is exceedingly
large and its nature is too diverse to specify in detail,

57. Engraving Office.—(1) IEngraving Section. (a) As in the
previous year, most of the engravers have continued to be employed during
the year under report on new or modernized editions of maps of the
“India and Adjacent Countries’ Scries and of ‘“La Carte Internationale
dau Monde ", both on the 1:1,000,000 scale. .

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

(h) No work has heen done during the ycar on the plates of any
of the sheets cither 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 wood deal of preliminary work, however, has been carried out in
connection with the [ormer 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 corrections have heen carried out on the plates ol all
the General (engraved) Maps ol India on swmaller scales than the
1:2,000,000 and of all Index charts.

The lour plates ol the G-inch Map of Caleutta have been corrected
and brought up to date lor reprint,

The combined outline and contour plates of (uarter-inch shcet 38 N
which were engraved in 1915 have been corrected and hrought up to date,
and art paper prints ol vach have heen supplied to the Photo.-Litho. Office
for reproduction by heliozincography. ‘This is for experimental purposes.

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

(2)  Printing Seetivn.—2554% impressions were pulled during the
year compared with 42,158 during  the previous year, on the same
mamnber of machines. 42 per cent. of the impressions pulled during the
year were extra-departmental orders, such as photogravures, commission
forms and certificates.

Interesting experiments have heen carricd out to ascertain  whether
copies of the * Political Edition " of geographieal and general cngraved
maps coull be printesl in colours, il necessary, by this section direct
from the copper plates. Although it was proved that this could be done
successfully, it was decided. for other reasons, to adhere to the present
methoils  of printing  such  copies [rom  transfers-to-zine plates in the

] i

)

ordinary litho. 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 and increases the
accuracy of examination.

58. Photo.-Litho. Office.—-The Litho. out-turn for the year under
report is slightly smaller than the record out-turn of the previous year, but
is considerably greater 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 a large amount of overtime.

The two rotary oft-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 inachines which can-
not deal efficiently with colour work.

Improvements to plant comprise the laying of floor rails in the studio,
to enable No. 1 camera to be swung round for use without a reversing prisin,
and the building of a large drying-hox for use in the Powder Process
Section. The entire renewal of the wiring of the electric lighting and
power circuits and the installation of new switchboards throughout the
office is also in hand.

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

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

The “Powder Process”, which was introduced last year for making
any number of reversed copies of a negative, has continued to be most
successful, not only in reducing the cost and improving the quality of repro-
duction 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:

‘
EERTITATS 191718, | 1918-19,
R R SR A
Negatives ... 1578 f 3,500 ! 4.190
Zine Platos . 7,496 ‘ $.426 i 7,227
Photogravure Plates ") i
Half-tone hlocks ;' ' 176 380 ‘ 554
Line blocks . 1! |

In the Litho. Branch the wmachines and handpresses printed 2 total of
1,828,240 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
reprints 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 | 5 , 6
) NUMDER OF MAPS PRINTED.

Year *Cost of V:'lt"e "ft U

o office. r:‘u ; 'l}nt‘ ut Depurt- Other than Total

ost-rates. mental, Depurtmental. ol
Ls. 1 ~Wll’s. | o ;
1916-17 1,789,661 3,47,271 7493 ; 3,391 4,184
1917-18 2,08,784 4,34.124 817 ! 3,812 4,629

1918-19 2,21,218 4,654,243 637 4,203 4,840

* Does not

include enst of chemiculs, puper, &c., obtuined from England (Its. 1,85,633 in thoe yenr under

report), and exclades the amonnt recovered divectly in cash or book debit for work done (R=. 20,324 in

the venr under report).

TABLE B.
1 2 § 3 | 4 | 5 } 6 7
- | Number of Number of Number of | TyprF. SEcTiON QUT-TURN.

¥ impressions half-tone line-hlock | B

ear pulled in imyprossions impressions | Pages or items Capics Impressions

Litho. Branch. pulled. | pulied. ' published. printed. pulted.

101617 3,954,954 i 115.45064| 639838 | 8,206 0 1,311,014 | 2,051,347
| i

1917-18 | 4,796,815+ 224,903 ’ 1193418 | a6 | szt | 1677147

|
1918-19} 4,248,913 183.413 | 1,151,678 J 5.577 ) 1,233,211 | 1,829,380

4 Incorrectly printed us 5,486 and 4.796,81 in the General Report, 1917-18.

DIAGRAM SHOWING QUTTURAN OF THE

LITHO. BRANCH
auring Lhe last ten years,

DIAGRAM SHOWING PROFIT AND LOSS
on Lhe working ol Lhe whote office
during the last ten years.
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(2)  The Compiladion Section.—The rough compilation on

<y

37

the scale

of 1inch=12 miles of 4 sheets up to East Longitude 1081 an’ increate iy

compilation of another sheet on the 1/M scale, Were there was respectively

the current year;
dent of Map Publication,

4 shects on the 1/M scale wer¢ a profit of Rs. 1.55.859
or publication, and

4 sheets with hills on the 1/3M,ual’ comparative figures lor the last 3
he sent for > Veatic
1916-17. 1917-18. | 1918-19.
|
Ns. I Rs.
1. Total issucs to Public Offices as shown in the 3.32,633 i 8.88,658 : 7.64,795
Profit and Loss statcments of stores. | .
2. Value of repairs to iustrnments received for W,423 a3.15 ) 50,904
repairs and returned in serviceable condition. ,
3. Value of instruments received from Gavernment IR EY 83,200 1,33.730
Officers when no longer required. : '
4. Book value of the stock of instruments, &ec.. in 1,735,105 1 3,092,268 4,22,818
Servieeable Stores. : !
5. Book value of the stock of instruments, &ec., in 1,15,806 | 10430 | 1,10.554
Repairable Stores. .
6. Total value of work done in the \mGslmp 2,99,531 3,41,627 w’ 4,35,023
7. Value of instruments manufactured in the Work- 1,76,119 | 1,85,737 2,17.342
shop for Sevviceable Stores. :
8. Vulue of instruments purchased locally 1,09.039 ' 4,30,336 2,72,462
9. Value of instruments and materinls obtained from 1,01,744 | 66,380 67.174
England through the Director General of Stores. i
10. Avomge No. of emp]uyovs and their pay . No. 417)] No. aM No. 556
Rs. 1,02,664/'Rs. 1,33,719}iRs. 1,863,759
|
3. During the year the stock of all the three stores (the Service-
able, the Repairable and the Material Stores), was twice taken. and the

disercpancies noticed have heen adjusted.
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and its cost during the past three

TRIGON.
. N ~a - .
' 60. Cqmputmg 0,‘ s 358\ 19
is the publication of Profession..--v . & :
Isostasy in Himalayan and Neighbouring n:i_-,.uun'”"fom o 6

Burrard, Kk.c.sl., RE, F.RS. An endeavour has been®.ade in w..
to solve the geodetic problem of the Indo-Gangetic trough.

The adjustment of the pendent portion of the Burma Coast Series:
which extends to the south of latitude 138° and of the Bangkok Series
has been carried out. The heights of the principal triangulation in Burma
have also been adjusted.

A second edition of Levclling pamphlet 57 and an Addendum to 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 being remodelled and adapted to paper of foolscap
size.

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

61 Triangulation pamphlets covering 202 degree sheets wcere published
and issued in the course of the year.

For purposes of investigation a large awount of computation in con-
nection with Isostasy was carried out.

Type Printing Section.—The following publications were printed
during the year:—

1. Rccords of the Survey of India. Volume XIII, 1917-18.
2. Professional Paper No. 17.
3. Mesopotainian Levelling pamphlet.

4, Levelling pamphlet 57 (2nd edition. revised) and Addendum to Levelling pam-
phlet 56.

5. Trinngulation pamphlets covering 920 degree sheets.

6. Tables of reduced results of mngnetic observations by No. 18 Party.

7. Ixtrnets from Auxiliney Tables for use of explorers, n glossary of Tibeton names

and a large amount of miscellancous work.

Observatories.—Meteorological obscrvations were continued as usual,
and the Omori Seismograph was in opcration throughout the year.

Photographs of the sun were taken on 324 days, the sun being
obscured on the remaining days of the year.

Preservation of Trigonometrical Stations,—B25 stations were repaired
by district officers at a cost of Rs. 4,318-9-2. Out of 359 districts from
which reports were due, 24 failed to make returns.

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

)y The Tricngulation Chart and Cantonment Plan  Section.—In
addition to the ordinary work ol this section, 17 miscellaneous maps and
charts, 3 Levelling charts and 5 Index charts were prepared and sent
to press.
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) The Compilulion Section.—The rough compilation on  the seale
of 1inch=12 miles of 4 sheets up to East Longitude 108°, and the rough
compilation of another sheet on the 1/M seale, were taken in hand during
the eurrent 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 scale are now nearly completed anid will
be sent for publication shortly.

The rough compilation ol the northern hall of the Brahmaputra sheet
of the Southern Asia Series was comp]etled and sent to the Superintendent
of Map Publication, for publication. The rough compilation of the North
Tihet sheet of the Southern Asia Series was taken in hand during the
ye‘.lr.

(%) Lhe Stein Neetion.—The Fair-mapping of 31 sheets of Nir Aurel
Stein's  explovations  in 1900-01, 1906—08 and 1913—15 has been
continued ; of these 19 were completed and sent to press: the remaining
12 sheets are in hand or awaiting scrutiny by Sir Aurel Stein before
heing sent to press. Of the shects sent for publication, 27 are still
in the “colour proof” stage.

The fair-napping in this section will be completed shortly, after
which the section will he employed on the examination of colour proofs.

(4y The Half-inch Section.—The fair-mapping of 4 sheets viz:i—63
F/NW.. F/N.E, F/SW. F/SK, taken up last year was completed and
they will he sent to press when the final corrections are carried out. The
personnel of this section has now heen absorbed into the other sections
and the section done away with.

(5) The Examination Section.—This section was organised in March
1919 and has since received 93 cases, of which 79 have been disposed
of, leaving a balance of 14 cases in hand.

This section was also employed in preparing numerous diagrams and
charts to illustrate reports.

In addition to the ubove, 22 pupil draftemen were instructed in
drawing, rapid style hand printing, and the use of drawing instruments.
Of these 22 pupils, 4 were sent to the Superintendent, Southern Circle, 10
have been given employment in this office and & are still undergoing

training.
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The [ollowing is the summary of the work of the office during the

year 1918-19 . —

\ Sheets
Bul:fm.e l‘{] o. of ! Sheets | vemuin-
sheets |sent for| ing in
Class of map. f)]:‘e?:‘: reeeived | publice- { hand on REMARIKS.
October in tion in [30th Sep-
1018 1918-19.11918-19.| tember
T | 1919,

GeoRgmphicul maps, seale 1/M| ... 5 | ... ) Including one sheet

(Rough compilation). recompiled for en- 4.
) graved edition.

Ge&g‘: ::Ekl;:lm;]l:g?ém;me 14M|[ ... E O 4 For engraved edition.

Geographical maps, scale 1/2 M 1 | ... 1
(Brabmaputra sheet, northern
half. Rough compilation).

Geographical maps, scale 1/2M | ... T . 1
(Southern Asin Series, North
Tibet sheet. Rough compilation)

Geographical maps, scale /M 13 | ... 4 9 Includes 3  rough
(Fair sheets). . compilations  from

previous report
which  are  now
bheing tair-drawn.

Geographical maps, scale 1/3 M 4 | 4 Outline  and  Hill
(Fair sheets). sheets, nearly

completed.

Geographical maps, scale 1/M| ... 9 L
(colour guides).

Sir Aurel Stein’s explorations in 31| 19t 12 #3533 shects remained
Chinese Turkistan and Kansu, in i over from last year,
1900-01, 1906—08 and 1913—15. ! but 2 sheets have
for publication on 1/2 M scale. | ‘ been  incorporated

with other sheets

1 when  the  sheets

| were nll readjusted.

+0f all the sheets

sent to press, 27 are

still in *“ Proof in
colonrs’ stage.

Triangulution Charts, scale 1inch | ...... 3 D
= 1 mile.

Triangulation Cbarts, scale 1 inch 14 35 34 15
= 4 miles. |

Tnnngulntion Charts, scale 1 inch 5 10 13 2
= B miles.

Tlmngulntlon Chnrts, scale 1 inch 3 6 8 1

= 16 miles. )
Level]mg Charta, scale 1/M 4 1 Inclwling  one  of
= Levelling in Meso-

: potamia  on  scale
i 1/2 M.

Cantonment plans for publication [ ... ) 61 Hheets of 22 1-;|]nmni
; ments  proved  and
‘ published.

Cantonment plans for corrections 64 1 SN 50 } 321 Corrections of 37
i i v ceantonents for
| | 1918 carried  ont
: Tioth on originals
' and office copies.
. 1 Includes correc-
. tinns of 18 canton-
1
! ments {or 1919,

Cantonment plans (colour gludon) ..... CoG 6 10 In hand.

Haulf-inch sheets . . 4 | 1 Will be sent to prees

shortly.

Mircellancous Extra-departmental ! 27 27 " Tneluding Mayo Salt
maps and charts npd dingrame. ; : ! Mine map, sketches

: i i of chambers  and
’ ! charts,

Maps of Mesopotamia

Index Charts

. Proofs examined and

I o<ent to press.
I
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Photo.-Zinco. Section.—During the year 1918-19, the work undertaken

comprised :—
Cantonment Maps.
Indexes and Triangulation Charts.
Foreat 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 and erected in its place. A Reproducing Section
(comprising 5 technical hands and khalasis) was formed and placed at
the disposal of the Superintendent, Northern Circle, for work with the
North-West Frontier Survey Party at Peshiwar.

The following table shows the work done in the last three

years :—
i No. of Chocolate
Years. No. of Subjects. |No. of Negatives.] No. of Pulls. | and Cyanotype
; ! prints.
1 -
1916-17 1,302 1,600 i 287514 ‘ 371
1917-18 . 1,130 L119 | w76 127
! I |
1918-19 . 1,193 1,475 l 275,276 ' 229
{

62. Forest Map Office.—The classes of work entrusted to the
four technical sections of this office were briefly described in last year's
report; the distribution of the work has been continued on the same
lines, and the progress made during the year under report is described
below :—

(1) The Drawing Section.—The progress of this section for the year

under report is shown in the table below:—

In hand on Rc.?elved Drawn m_.'d' In hand on Published ! Total number
Class of map. | 1st October | 4241 the | sent for 3 i i
S8 p. |1st October vear publication 1 30th Soptem- | during the of copies
1918. ! 1918.19, 1in 1918.19.] ber 1919. | year 1918-19. printed.
e T I
(a) 15 56 71 | e 74
(&) 7 58 66 J‘ 63 52
(e) 20 10 13 ' 17 4
i
() 9 62 57 14 17 18,300
|
(e) 4 4 8 I 6
() 44 29 35 36 31
(a) RS I 51 50 i 1 29
R T R PN e
TOTALS ... “ 163 268 300 ' 131 { 213 I 18,300
i
! { |

() Repriuls of Forest maps on varions scules.

(¥)  Forest editions, on the scale of 2 inches = 1 mile, of modern one-inch NELPS.
() Maps of Forest Circles and Divisions.

(Y Maps to illusimate working plaus, &e.

() Maps and dingmums to accompany Administralion Reports.

(/) TForest maps from special surveys. mostly on the seale of + fuches = 1 mile.
(¢) TIndex and miscellancous maps.
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() The Portfolio Section.—Office copies of 1,152 maps and colour
spucimens of 112 maps were prepared, corrections on 657 sheets were
completed, and 3,013 sheets were coloured by hand for issne. New
racks for this scction were built last year, and the sorting and re-ar-
rangement of all office copies in these racks was cowpleted during the
year.

(3)  The Map Record Section.—The number of maps, diagrams and
other records, rteceived for storage was 21,613 and 20,392 maps, &e,
valued at Rs. 19,178 were issued. The relative deerease in  the
value, compared with the figures for last year, is due to the rvevised
rates  charged lor wmaps of small sizes. Sales by book-transfer to
Government departments amounted to Rs. 7,252 for 7990 maps, &c.,
against Rs. 9,449 for 9,086 waps, &c., issued during the previous year.
Cash sales to the public amounted to Rs. 3,310 lor 5,558 wmaps,
against Rs. 2,025 for 1,375 maps which were sold last year.

4y The Book-Binding Nection.—The section dealt with 264 volumes
for the Forest Research Institute and 61 volumes for the Library of
the Trigonometrical Survey, the value realized being Rs. 701, an in-
crease of 187 volumes and Rs. 336 over the figures for last year; in
addition 2,142 wmaps of various sizes were wounted on cloth for issue.
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TII.—CIRCLE AND LOCAL DRAWING OFFICES,

63. No. 3 Drawing Office (Northern Circle).—During the year
under report 14 one-inch sheets, out of the 29 previously swrveyed, were
fair-mapped by purties and after final examination have been submitted for
publication. In addition to these, 1 one-inch shect was brought up to
date and completed to wargin, while 4 other one-inch sheets were brought
up to date, redrawn and completed to wargin, in the drawing office, for
purposes of reprint.

Half-inch sheels compiled from published sheets of the modern one-inch
and old style holf-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 cowpletion in the Northern Circle 117 half-inch
sheets of the kind under consideration. OF this number, the fair-mapping
of 23 sheets is in hand or has heen started.

In addition *o 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 published sheets of the modern
one-inch and half-ineh anaps (and old style mops).—During the year, 1
quarter-inch  sheet was  fair-mapped in the Circle drawing office and
submitted for publication. The fair-mapping of 3 quarter-inch sheets is in
hand while that ol 2 others is in abeyance.

The material for 4 quarter-inch sheets is incomplete, owing to com-
ponent one-inch, though surveyed, not having been submitted for publica-
tion: the published material for 23 further quarter-inch sheets is available
for lair-mapping.

Special wmaps.—During the year 15 sheets of the Simla Extension
Survey, seale 220 feet = 1 inch: 1 sheet of the Jutogh Cantonment, scale
40 feet = 1 inch: 1 sheet of the hiennial 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 hill-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 year.

Layer guideg —Nil,

Colowr patierns and press order proofs.—During the year 59 press
order proofs and colour patterns were prepared and submitted for publica-
tion.

Tricngulation charts.—A special section was formed during the year
under report to deal with this work which had fallen much into arrears
Considerable progress has heen ade in sorting and arranging all volumes
anid data, hut as the major portion of the work has been of a preparatory
nature, no out-turn tigures can be given at present.

Muscellaneous.- -‘The traverse plots of 16 mauzas in 33 sheets, scale
16 and 32 inches = 1 mile, of the Gonda district were prepared and
the cost ol preparation recovered from the Deputy Commissioner, (fonda.

For the purposes of reprint. the officc copies of 77 one-inch sheets
were corrected, brought up to date and submitted 1or publication during
the year.
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64. No. 4 Drawing Office (Southern Circle).—During the
year, 25 one-inch sheets, 6 half-inch and 2 three-inch sheets, which hnc{ been
surveyed and fair-mapped by parties were finally examined and submitted
for publication. At the close of the year. all sheets surveyed in previous
yeers had been submitted for publication, with the cxception of two sheets,
of wlhich one requires further reference to the ground, the other has
been received from the party and i~ now under final examination.

Half-inch sheets compiled from published sheets of the modern
one-inch mups.—8 sheets were fuir-mapped and subuwitted {or publication, and
a further 8 sheets, which had been fair-mapped by the parties, were finally
examined and also submitted for publication. At the end of the year, one
sheet was being fair-mapped in this office and 22 were being fair-mapped
by the parties.

The nuwmber of half-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-inch 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-
wnch map.—The fair-mapping of 11 sheets is in hand, no sheets were
coxﬁp]eted and submitted for publication.

The vumber of quarter-inch sheets completely surveyed, but of which
the component half-inch sheets have not yet been submitted for publication,
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 guwides.—One was prepared.

Colour patterns.—Were prepared for 38 sheets.

Triangulation charts.—None were prepared.

Photo.-zinco. work.—Number of reproductions 113
" ,,» enlargements 110
reductions . 202

Vandyke plates prepared ... 161
" ., prints pulled .. 6,499

Miscellancous.—19 two-inch maps of the Hyderibid Forest Reserves
were examined. .

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

85. No. 5 Drawing Office (Eastern Circle).—During the year,
24 one-inch sheets and 1 half-inch sheet. drawn  from recent surveys,
were received in the drawing office from the parties ol the circle. Of
these, 3 one-inch sheets, as well as 7 onc-inch sheets out of the 10 left
over from previous ycar, were submitted for publication. 7 wmore have
heen scrutinised and got ready for submission. The remaining 18 sheets
are under examinstion and further correction.

Half-inch sheets compiled from  published  sheels of the modern
o'nc-i'ncI; maps [and old style maps:.—14 sheets, including 4 taken in
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hand during the year under report, were under preparation in the Circle
drawing office during the year. 11 other sheets were received from the
parties of the circle during the year. These, and 3 sheets reccived prior
to 1st October 1918, are being dealt with n the drawing office. 4 of
these were received in an incomplete state as regards boundaries and
heights and are 1ow being completed in the drawing office.

On the basis f one-inch sheets published up to 30th September 1919,
there now remain (2 half-inch sheets for drawing in the circle, of which
39 are under preparation in the drawing office und parties of the circle.

There are 17 half-inch sheet areas cowpletely surveyed on the 1-inch
scale, but of these areas, the component onc-inch sheets had not heen
subinitted for publication on 30th September 1919.

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

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

Material lor the preparation of two uarter-inch sheets, from either
one-inch or hall-inch published nodern sheets, was ready on 30th September
1919 ; but 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 modern style prior to 1lst October 1919: and it is not proposed
to take up their preparation till these half-inch components have been

published.
There were also, on this date, 4 other guarter-inch sheets the whole

areas of which have been surveyed in modern style on the scale of
1 inch=1 mile, hut of which the one-inch sheets have 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 received
during the year and that for 25 sheets (one-inch, half-inch and quarter-
inch) was left over {rom the previous year. Of these 31 sheets, 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 are ready
for submission. This leaves a balance of 11 sheets in hand for next year.

The TLayer guwide of ome quarter-inch sheet was prepared and
submitted during the year.

Colour putterns 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 hand on 1lat October 1918, 17 of these were
completed and finally submitted during the year and one was abandoned
pending completion of further surveys and additions to the sheet; 9 others
are ready for submission, leaving a Dlalance 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,

66. No. 8 (Simla) Drawing Office.—As during the previous
year this office way organized in 2 sections.

The Awrmy Secetion has dealt with the preparation of maps and
plans for the use of the Army in Indin while the Survey Section has
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been employed on the preparation of traps-frontier maps on the one-
millionth, quarter-inch and half-inch scales.

Most of the work of the Swrvey Seefion 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 as may have been available,

67. Bengal and Bihar and Orissa Drawing Office.—
(Tmperial Standard Mapping  Section). The  ordinary work
of this office is the compilation (from modern revenue survey material
and from *local series” maps) and [(air-mapping of one-inch sheets, for
publication in colours as preliminary editions pending their topographical
revision.

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

Of Bengal 12 new sheets have Dheen fair-mapped and submitted for
publication during the year.

Or Bihdar & Orisso. 2 new sheets have been fair-mapped and 8
sheets, 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 [air-mapping of a new “Town Guide” map of
Calcutta-Howrah for publication in 16 sheets on the scale of 12 inches
= I mile.

This new combined map is being compiled from the existing map
of Calcutta on the scale of 16 inches = 1 mile, which has heen brought
up to date as far as possible, and'from new drawings prepared from
reductions of the rccent survey of Howrah on the scale 50 feet=1
inch.

Work on this map was started in October 1918. All 16 shcets were
completerl and submitted for publication, and 2 of them were published,

hefore the end of the year under report.
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PART 4.—WORK FOR OTHER GOVERNMENT
DEPARTMENTS.

68. Northern Circle. No. I Purty.—Three Royal Artillery
Practice Camps were surveyed on the scale ol 3inches =1 mile, ie.,
Baleli (near Quetta) 95 square miles, Pali-pabiri (near Jhansi) 61 square
miles, and Kitlol (near Mhow) 72 square miles (ride also page 13).

The country round Baleli consisted of an open cultivated valley at an
altitude of ahout 5,000 feet intersected by numerous water courses gencrally
dey and included parts of the foot-hills ol the two ranges forming the
valley ; that round Pali-pahari and Killod was mostly open, cultivated and
undulating country with a few hills.

The fair-mapping of the Yaru-Bostin Camp left over from last year
has been sent in for publication and the [air-mapping of the three new
canps mentioned ahove will be completed shortly.

Details of the survey for *“Town Guide” maps executed by this party
will he found on page 18.

No. 2 Purty.—At the instance of the Secretary, Public Works
Departient, Rijputina, the survey on the scale of 24 inches to a mile was
commenced of the hill station of Mount Abu and its extension as aequired
on lease by Government [rom the Sirohi Darbar, cowprising an area of
some 5,500 acres in all. The cost of this survey is being borne by the
Public Works Department, Rijputina. The details of the work done
up to date are given on page 18.

Details of the survey lor **Town Guide” maps executed by this
party will he found on page 18.

Sind-Saqur Prarty.—During the year under report, the party was
employed on rectangulation of the Sind-Sagar Doib in connection with the
Punjab Government’s Sind-Sagar  Canal and Colonization Project, in
Mianwili, Shahpur, Jhang and Muzaftargarh distriets, T

The whole tract, approximate area 7,863 square wmiles, comprised in
the scheme, was cut up into 1,342 rectangles of 4,000 acres each by
locating on the ground 1,920 corners; 1,299 dressed stones were embedded
on the main and 2,000-acre corners in the Agrieultural or ¢ Ineluded Thal)”
and 430 iron rails wcre embodded on main corners in the High or
“ Breluded Thal ™,

Sub-division  into  100-acre  rectangles was ecarried out over the
northern part of the tract, comprising an area of 36444 square miles,
and embracing  parts of Mianwili, Shahpur, and Jbang districts; 23,324
rectanules of 100 acres each were laid out and their corners were marked
by stones.  Nearly 74 per cent. of the work was tested by the superior
revenue stafl’ and the survey officers.  The party has now to deal with the
sub-division into 100-acre rectancles in southern area of the tract already
divided into 719 rectangles of 4,000 acres each. This will be done next
field season.

Traversing amounting to 2799 lnear miles was also carried out by
the party in the strip of thickly wooded country, along the western edge
of the “Thal” in Muzatlargarh distriet, in which tviangulation was
impracticable.  In this tract also, approsimate area 405 square miles,
the corners of 4,000-acre and 2,000-acre have been located.

The country under rectangulation lies hetween the Indus river on th-
west and the Jhelum and Chenib rivers on the east and is locally know ‘
as “Thal” (uplands). The truct is a vast rolling desert of sand studded w
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hillocks, sparsely populated and almost waterless. The village wells are
generally brackish. The *“Thal”, with the exception of the north-castern
portion which is morc cultivated, is covered by low tree growth. The
natural difficulties of the ground make the work arduous and slow.

In recess the party was cmployed on completion of the computations
of triangulation and traverse and other records of the Sind-Sagar rect-
angular survey, and also on hall-inch fair-mapping, from the middle of
July to the end of September 1919.

Punjal Riverain Swrvey Party—As in previous years, this party was
employed on local surveys in the Punjab. The details of the work
done are given on pages 18 and 19.

69. Southern Circle.—The survey of cantonments and military
stations was continued hy No. 20 Party. The details of the work are
given on page 20.

The Royal Artillery Practice Camps ol Kipra, in the Hyderibid
State and of Rajankunti in the Mysore State, which were surveyed on
the scale of 3 inches=1 wile by Nos. 6 and 8 Parties respectively the
previous year. were [air-mapped by No. 5 Party and submitted for publi-
cation.

The special survey on the scale of 1} inches=1 mile of reserved
forests in the Hyderibad State was continued by No. 6 Party, and an
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 ol all extra-departmental
publications during the year for the Army, for Local Governments and
for other Government offices are given in Table A of the Photo.-Litho.
Office report on page 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
mentioned in para. 54 (g) on page 27, these extra-departmental
publications include Royal  Artillery Practice Camp maps and various
operation and manceuvre maps for the Army; maps to illustrate the
Hydro-Electric Survey Report, the Journals of the United Serviee
Institution, various reports of (overnment officials, &c.; large numbers of
special diagrams for the Railway Board and of forms for Governwent
Promissory Notes: the reprint of a Persian Gratomar text book; and
the usual large numbers of Weather charts for the Meteorological
Department and of photogravure and  half-tone illustrations for the
Archzologieal und other departments.

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

71. Mathematical Instrument Office.—The manulacture of
heliographs, prismatic  compasses Mark VIIL.  scales, protractors, &c.,
was continued throughout the year. Practically all repair and anufacture
work of a civil nature was put aside. Large numbers of metre staves
and chains  were manufactured to wmeet Mesopotamia’s demands. Several
engraving machines were manufactured to facilitate work on scales and
protractors, &e.

Instruments were supplied by this oflice to many Government

‘ces, Imperial and Provincial.
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